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Preamble:

The syllabus of Petrochemical Science for First year has been redesigned for National Education policy
under Choice based Credit System (CBCS) to be implemented form 2024-2025. In CBCS pattern
semester system has been adopted for FY, SY and TY which includes Discipline Specific Core Course
(DSC) at F. Y. level, Ability Enhancement Compulsory Course (AEC), Discipline Specific Elective
Course (DSE) and Open Elective Course (OE), Skill Enhancement Course (SEC), Indian Knowledge
Science (IKS), Vocational Skill course (VSC) etc.

It imbibes the guidelines of UGC, UGC LOCF, NEP-2020 and Government of Maharashtra for all its
Under Graduate programmes. The Board of Study in Chemistry of the SGB Amravati University
prepared the syllabus for the first year undergraduate of Petrochemical science. The new curriculum of
B. Sc. (Petrochemical science) and B. Sc. (Honors with Research) Petrochemical science offer courses
in the areas of Industrial introduction to Petroleum:- exploration, Fuel, classification, separation
technique, Products. Basic raw material used petrochemical industries, Polymer Chemistry,
manufacturing process (e.g. ethylene oxide, ethanol, isopropyl alcohol, aniline, phenol etc.) processes
like Cracking (Thermal, Catalytic and hydro) reforming, Analytical Chemistry, Green Chemistry etc. All
the courses are having defined objectives and learning outcomes, which will help prospective students in
choosing the elective courses to broaden their skills in the field of chemical and interdisciplinary areas.
The courses will train students with sound theoretical and experimental knowledge that suits the need of
academics and petrochemical industry. The courses also offer ample skills to pursue research as career

in the field of chemical and allied areas.

Programme Attributes of Petrochemical science Graduate

Attributes of Petrochemical science graduate under the outcome-based teaching-learning framework
may encompass the following:

e Core competency: The Petrochemical science graduates are expected to know the fundamental
concepts of petroleum and petrochemical. These fundamental concepts would reflect the latest
understanding of the field, and therefore, are dynamic in nature and require frequent and time-
bound revisions.

e Communication skills: Petrochemical science graduates are expected to possess minimum
standards of communication skills expected of a science graduate in the country. They are
expected to read and understand documents with in-depth analyses and logical arguments.
Graduates are expected to be well-versed in speaking and communicating their
idea/finding/concepts to wider audience.

e Critical thinking: Petrochemical science graduates are expected to know basics of cognitive
biases, mental models, logical fallacies, scientific methodology and constructing cogent
scientific arguments.

e Psychological skills: Petrochemical science graduates are expected to possess basic
psychological skills required to face the world at large, as well as the skills to deal with
individuals and students of various socio-cultural, economic and educational levels.
Psychological skills may include feedback loops, self-compassion, self-reflection, goal-setting,
interpersonal relationships, and emotional management.

e Problem-solving: Petrochemical science graduates are expected to be equipped with problem-
solving philosophical approaches that are pertinent across the disciplines.

e Analytical reasoning: Petrochemical science graduates are expected to acquire formulate cogent
arguments and spot logical flaws, inconsistencies, circular reasoning etc.



Research-skills: Petrochemical science graduates are expected to be keenly observant about
what is going on in the natural surroundings to awake their curiosity. Petrochemical science
graduates are expected to design a scientific experiment through statistical hypothesis testing and
other a priori reasoning including logical deduction.

Teamwork: Petrochemical science graduates are expected to be team players, with productive
co-operations involving members from diverse socio-cultural backgrounds.

Digital Literacy: Petrochemical science graduates are expected to be digitally literate for them
to enrol and increase their core competency via e-learning resources such as MOOC and other
digital tools for lifelong learning. Graduates should be able to spot data fabrication and fake
news by applying rational scepticism and analytical reasoning.

Moral and ethical awareness: Petrochemical science graduates are expected to be responsible
citizen of India and be aware of moral and ethical baseline of the country and the world. They
are expected to define their core ethical virtues good enough to distinguish what construes as
illegal and crime in Indian constitution. Emphasis be given on academic and research ethics,
including fair Benefit Sharing, Plagiarism, Scientific Misconduct and so on.

Leadership readiness: Petrochemical science graduates are expected to be familiar with
decision making process and basic managerial skills to become a better leader. Skills may
include defining objective vision and mission, how to become charismatic inspiring leader and so
on.

Quialification Descriptors

The qualification descriptors for a Bachelor’s degree in Petrochemical science may include following:

Vii.

viil.

Systematic and fundamental understanding of Petrochemical science as a discipline.

Skill and related developments for acquiring specialization in the subject.

Identifying Petrochemical science related problems, analysis and application of data using
appropriate methodologies.

Applying subject knowledge and skill to solve complex problems with defined solutions.

Finding opportunity to apply subject-related skill for acquiring jobs and self-employment.
Understanding new frontiers of knowledge in Petrochemical industries for professional
development.

Applying subject knowledge for solving societal problems related to application of
Petrochemical science in day to day life.

Applying subject knowledge for sustainable environment friendly green initiatives.

Applying subject knowledge for new research and technology.

(Source: Learning Outcomes based Curriculum Framework (LOCF) for (B.Sc. with Industrial
Chemistry)
Undergraduate Programme 2020 https://www.ugc.gov.in/pdfnews/0614691 LOCF-chemistry.pdf)

Program Outcomes for B.Sc.

POs:

At the time of graduation, Students would be able to

POL1.Critical Thinking: Take informed actions after identifying the assumptions that frame our thinking

and actions, checking out the degree to which these assumptions are accurate and valid, and looking at

our ideas and decisions (intellectual, organizational, and personal) from different perspectives.


https://www.ugc.gov.in/pdfnews/0614691_LOCF-chemistry.pdf

PO2.Effective Communication: Speak, read, write and listen clearly in person and through electronic
media in English and in one Indian language, and make meaning of the world by connecting people,

ideas, books, media and technology.

PO3. Social Interaction: Elicit views of others, mediate disagreements and help reach conclusions in

group settings.

POA4. Effective Citizenship: Demonstrate empathetic social concern and equity centred national
development, and the ability to act with an informed awareness of issues and participate in civic life

through volunteering.

PO5. Ethics: Recognize different value systems including your own, understand the moral dimensions of

your decisions, and accept responsibility for them.

POG6. Environment and Sustainability: Understand the issues of environmental contexts and sustainable

development.

PO7. Self-directed and Life-long Learning: Acquire the ability to engage in independent and life-long
learning in the broadest context socio-technological change.

Program Specific Outcomes for B.Sc. (Petrochemical Science)
PSOs:
Upon completion of the programme successfully, the learners would be able to-
By the end of this program, the learner will be able to-
1. Understand the scope, methodology and application of modern Petrochemical Science.

2. Apply theoretical and practical concepts of instruments that are commonly used-in most
Petrochemical Science field.

3. Plan and conduct scientific experiments and record the results of such experiments.

4. Get acquaint with safety of chemicals, transfer, and measurements of chemicals,
preparation of solutions, and using physical properties to identity compounds and chemical
reactions.

5. Describe how Petrochemical Science is useful to solve social, economic and
environmental problem and issues facing our society in energy, medicine, and health.

6. Develop and design optimized operation for petroleum and petrochemical products

and processes.

Employability Potential of the Programme:

A degree in Petrochemical Science allows the aspirant to develop excellent laboratory
techniques. The degree program with Petrochemical Science offers him the necessary knowledge,
develop skills and nurture creativity to achieve success. A degree in Petrochemical Science is a

smart option intended for employability and earning. Petrochemical Science is studied in



environmental as well as socio-economic context so that one can achieve its ethical implications and
issues relating to energy requirements, consumer commaodities, environmental impact, conservation

and sustainability.

Petrochemical Science for its graduates provides the skills not only in the Petro-chemical
industries but also in the areas of environmental sciences, and industrial equipment sales, science
communication, teaching or academic research etc. Thus, a degree in Petrochemical Science
broadens frequent prospects and opportunities for a number of Petrochemical Science not only
expands critical thinking and the ability to understand other scientific and engineering concepts more
easily, but also opens new perspectives to pursue career in different fields like refining. It offers the
knowledge of unit processes, unit operations, heat and mass transfer, process equipments, various
chemical manufactures, energy and fuels, pollution and management, instrumental methods of
analysis etc. Many industries like pharmaceuticals, agrochemicals, fertilizers paints, dyes, oil,
plastic, rubber and many more based on petrochemicals prefer to employ chemists. After completion
of degree programme in Petrochemical Science and find job opportunities in such industries. The
candidates can be placed at a position of production supervisor, production manager, chemists in
quality control as well as pollution monitoring, analytical chemist, lab manager, research associate
etc.

Apart from the subject specific knowledge, an Petrochemical Science graduate also acquires

fundamental professional transferable skills including:
« Effective listening, written and oral communication
e Analysis and problem solving

« Monitoring/ maintaining records and data

e Research and presentation

« Time management and organization

e Modern ICT enabled skills

e Teamwork

Future scope for B.Sc. Petrochemical Science graduates:

e Prestigious institutions offer higher studies such M.Sc. and Ph.D.

e Petrochemical science student can become small or medium scale entrepreneur (own
industry).

e Laboratory technician in various Public Sector Units like ONGC, I0CL, BPCL, HPCL,
BARC, and Private sector industries.

e Students can become Content Developer for IT industries.

e Students can become Quality Control / Quality assurance Chemists

e Laboratory technicians to look after sophisticated instruments like NMR, Mass
Spectrometer, UV-Visible Spectrophotometer, Single crystal machines, XRD, SEM,
AAS, TEM etc. in research laboratory of academic institutions as well as private sector
companies

e Research Scientist/ Operations Manager/ Chemists / Quality Manager / Research
Manager at various industries like Pharmaceuticals, Cement, Plastic, Rubber, Drugs,
Paint, Dyes, Agricultural sector, etc.



Sant Gadge Baba Amravati University, Amravati
Faculty: Science and Technology

Programme: B.Sc. (Petrochemical Science)

Teaching and Learning Scheme: for the Degree of Bachelor of Science (Petrochemical Science)

(Three Years- Six Semesters Bachelor’s Degree Programme)

FIRST YEAR: SEMESTER — |

Mode of Vertical | The Type of Course | Course Name Credits Work Vertical
Teaching | No. Vertical | Course Code load Workload
(Hrs
/Week) (Hrs/Week)
Basic concept in
. Theoryl 128200 Petro-chemistry 2 2
Major/ - - -
a/b Minor Lab/ Basic techniques in 6
Practical-1 128201 | Petrochemical 2 4
ractical- Science
Introduction of
, Theoryl | 128202 | Petroleum and 2 2
generlc/ Their Uses .
c pen -
Classroom Elective Introduction of
Teaching / Theory2 128203 | Petroleum origin 2 2
Lab Work and exploration
(Practical)/ VSC R R R _ _
Outdoor /
Field d SEC Lab/ 128204 | Calibrationand 5 4 4
Practical-2 standardization
AEC -
English Theory 1 1
AEC -
o MIL Theory 1 1 6
IKS-
Th 2
Generic eory
VEC Theory 2 2
f cC Outdoor 2 4 4
TOTAL 22 24 24
FIRST YEAR: SEMESTER -1l
Mode of Vertical | The Type of Course | Course Name Credits | Workloa | Vertical
Teaching | No. Vertical | Course Code d (Hrs Workload
/Week) (Hrs/Week)
Exploration and
Theory2 128205 | Classification of 2 2
a/b I\'\/lﬁjor/ Petroleum 6
Inor Lab / 128206 | dentification of various 5 4
Practical-3 Petroleum products tests
Introduction of
Generic/ Theory3 128207 | Petrochemical and Their 2 2
Classroom ¢ Open Uses 4
Teaching / Elective Introduction to
Lab Work Theory4 128208 | production of synthesis 2 2
(Practical) o ga§ and their uses
/ VSC a' 128209 SC|en_ce Laboratory 2 4
Practical-4 Practices
Outdoor / d b 8
Field SEC ab/ 128210 | Basic Fuel Analysis 2 4
Practical-5
AEC -
English Theory 1 1
AEC -
o MIL Theory 1 1 4
IKS-
Generic Theory i i
VEC Theory 2
f CcC Outdoor 4 4
TOTAL 22 26 26




Course: B.Sc | Semester | (Petrochemical Science)

Course Category: Major (Theory)-1

128200 Theory 1: Basic concept in Petro-chemistry:

Level Semester Course | Course Name Credits Teaching Exam Max marks
code Hours Duration
45 | 128200 Ba5|c.concept in Petro- 2 30 2Hrs 30 +20 =50
chemistry:
Course e To make the students aware about fundamentals of Petrochemical science
Objectives e To impart knowledge about scope of petrochemical science with its basics and applications
e To update the students about features of different types of fuels and functions
Course Upon completion of this course successfully, students would be able to
Outcomes e Know basic principles and concepts of petro-chemistry
e To get in-depth knowledge of fuels and petroleum industries
e  Use basic quality monitoring and laboratory test
e Importance of nonconventional energy resources
Unit System Contents Workload Weightage of Incorporation of
Allotted Marks Allotted Pedagogies
Unit | PH, Molarity, Normality, Mole, Molality, 8 Hrs 8 Marks
Mole fraction, Mole ratio,Parts per million
(ppm), Weight fraction, Vapor pressure,
Calorific value, Acid, Base, Equivalent
weight, Atomic weight, Molecular weight, Chalk & Board,
API Gravity. Power Point
Presentation,
Unit 1l Specific heat, Heat of Combustion, Latent 7 Hrs 7 Marks Videos, Group
heat of vaporization, Thermal expansion, Discussion,
spontaneous ignition temperature, 1P, Assignments,
ASTM. surprise quizzes,
question and
Units and Conversion of: Temperature, ansSWering sessions
Pressure, Length, Weight, Residence time, Interactive
Viscosity. Lectures:
Unit I Fuel : 8 Hrs 8 Marks Use multimedia
Conventional and nonconventional fuels. _presentgtlons, )
. interactive  slides,
Type of Petroleum fuel: Primary and N
. and animations to
secondary. Types of petroleum gas: .
. . . illustrate  complex
Associated gas, Casing head gas, Dissolved
gas, Refinery off gas, Liquefied petroleum concepts.
gas (LPG), Compressed natural gas (CNG), Ask  students to
Liquefied natural gas(LNG). Advantages and create concept maps
disadvantages of petroleum. that illustrate the
Unit IV Petroleum Industry 7 Hrs 7 Marks relatlonshlps.
between  different
Definition of Petroleum International concepts.
Petroleum Scenario, National natural gas and
petroleum scenario, Map of petroleum
reservoir in India. Petroleum refineries in
India, their location, capacity, year of
commissioning, and organization.
Commonly used crude oil terms like WTI,
Brent and OPEC.
References Text books:
1. Petroleum refining and Petrochemical. N. K. Sinha, Umesh Publication Delhi




2. Advance Petrochemical, Dr. G. N. Sarkar, Khanna Publication, Delhi

3. texton Petrochemical, Dr. B. K. Bhaskararao, Khanna Publication, Delhi
4. Introduction to petrochemical, Sukumar Maiti

5. Fuels and combustion, Samir Sarkar, Orient Longman Ltd. Hyderabad

6. Modern Petroleum Refining Processes, B.K. Bhaskara Rao, Oxford and IBH Publication, New
Delhi

Reference Books:
1) Fundamentals of Petroleum and Petrochemical Engineering by Uttam Ray Chaudhuri CRC press
2) The Chemistry and technology of Petroleum 4™ edition by James G. Speight CRC Press

3) Systematic Experimental Physical Chemistry, S. W. Rajbhoj, Dr. T. K. Chondhekar, Anjali
Publication, Aurangbad

4) Petroleum Refining technology, Dr. Ram Prasad, Khanna Publication, Delhi
5) Industrial Organic Chemistry, K. Weissermel, and H. J. Arpe, Veriagchemie, New York
6) Chemical From Petroleum, A.L. Waddms, Murry, London

7) An Introduction to industrial organic chemistry, P. Wiseman, Applied Science, London

Model
Questions

Short Type
1. Define Normality and Morality with their formula

2. What is ppm ? explain with example

3. Which is nonconventional fuel give their advantages

4. compare wet gas and associated gas with their composition
5. Describe the role of OPEC

6. Define petroleum give the composition of Dry natural gas.
7. Focus on advantages and disadvantages of petroleum fuel
8. Draw map of refineries located in India

Long Type

1. Classify physical quantities and units in detail.

2. Describe calorific value in detail.

3. Classify secondary fuels with example.

4. lllustrate history of petroleum industries in India.
M.C.Q.
1 The molarity of a solution containing 11.522 grams of KOH in enough water to make 350 mL of
solutionis ...............
A)5.86M B)58.6 M C) 0.586 M D) 586 M
2 Quantity of solute per million parts of solvent is called as.....
A) PPM  B) Molality C) Molarity D) mole fraction
3 The equivalent weight of NaOH is.....
A) 36 B) 40 C) 32 D) 20
4 Crude petroleum oil is a fuel.
A) primary B) fossil C) both (a) & (b) D) secondary
5 Indian Refineries Limited was merged with Indian Oil Company
Limited to form Indian Oil Corporation Limited in September,
A) 1962 B) 1957 C) 1974 D) 1964
6 BPCL was the first refinery to process newly found indigenous crude  from...

A) Bombay high B) Godavari Basin C) Hazira D) Naharkatia

7 Onaugust 1, ......... Bharat Refineries was renamed as Bharat Petroleum Corporation Ltd.
A) 1971 B) 1975 C) 1977 D) 1973
8 i grams of KMnQg are required to prepare 1.0 L of a solution of 1.5 M
KMNO4

A) 207 B)227  C)237 D) 257




Course Category: MajorLab-1

128201 Lab/Practical 1: Basic techniques in Petrochemical Science

Level Semester Course | Course Name Credits Teaching Exam Max
code Hours Duration marks
45 | 128201 Lab 1: Ba5|c.techn|ques in 2 60 A Hrs 25495
Petrochemical Science

Course e To train the students for basic techniques in chemical Science.

Objectives e To introduce the students with handling and working of common equipments used in
laboratory.

Course After completion of this course students will be able to

Outcomes e  Prepare standard chemical solutions and standardize them.

o Determine melting point of petroleum wax and other solid petroleums.
o  Magnify specific gravity of petroleum samples.
e Calculate acid value and saponification value of petroleum samples.

List of Practical

1. Determination of API gravity of given sample

2. Determination of acid value of given Petroleum sample

3. Determination of Saponification value of petroleum sample

4. Determination of Congealing point of wax

5. Numerical problems on unit conversion . (Minimum 05)

6. Preparation of standard solution (Minimum 05)

References | | |
Distribution of Marks and the scheme of Practical Examination is as follows:
Section 1: Internal Assessment

e Active participation in activities 10 Marks
e  Continuous Assessment Tests (CAT) (At least three tests) * 10 Marks
e  Submission of duly certified practical record 05 Marks

Total 25 Marks

*Note: Total Performance in CAT (i.e. 40 %) shall be based on the best two out of three in CAT examinations

Section 2: External Assessment

e Exercise 1 10 Marks
e Exercise 2 10 Marks
e Viva-Voce (external) 05 Marks

Total 25 Marks

Course Category: Generic/Open Elective Theory - 1

128202 (Generic/Open Elective) Theory 1: Introduction of Petroleum and Their Uses

Level Semester Course | Course Name Credits Teaching Exam Max
code Hours Duration marks
45 | 128202 Introduction qf Petroleum 2 30 2Hrs 30
and Their Uses
Course e To make the students aware about importance of petroleum
Objectives e To impart knowledge about composition of crude oil
e To make aware the students about the difference between Petroleum and petrochemical




Course Upon completion of this course successfully, students would be able to
Outcomes e Apply basic concepts petroleum fuels and industries
¢ Recognize composition petroleum gases
e  Classify various method for classification of crude oil
e Able to know petroleum industries in India with location
Unit System | Contents Workload Weightage of Incorporation of
Allotted Marks Allotted Pedagogies
Unit I Definition of Petroleum Type of Petroleum 8 Hrs 8 Marks
fuel: Primary and secondary.
Types of petroleum gas: Associated gas,
Casing head gas, Dissolved gas, Refinery off
gas, Liquefied petroleum gas (LPG),
Compressed natural gas (CNG), Liquefied
natural gas(LNG). Advantages and
disadvantages of petroleum.
_ _ _ Chalk & Board,
Unit 11 National natural gas and petroleum scenario, | 7 Hrs 7 Marks Power Point
Map of petroleum reservoir in India. Presentation,
Petroleum refineries in India, their location, Videos, Group
capacity, year of commissioning, and Discussion,
organization. Assignments,
surprise quizzes,
Unit I Composition, Characteristics, Constituents of 8 Hrs 8 Marks questlo_n and .
. answering sessions
Petroleum or crude oil. Types of Hydrocarbons
and Non- hydrocarbons present in petroleum,
their physical and chemical properties.
Unit IV Classification of crude oil and natural gas: 7 Hrs 7 Marks
Characterization factor, Correlation index, US
Bureau of mines method, sour and sweet gas,
dry gas, wet gas and lean gas.
References Reference Books:
1. Petroleum refining and Petrochemical. N. K. Sinha, Umesh Publication Delhi
2. Modern Petroleum Refining Processes, B.K. Bhaskara Rao, Oxford and IBH Publication, New Delhi
3. Fundamentals of Petroleum and Petrochemical Engineering by Uttam Ray Chaudhuri CRC press
4.Fuels and combustion, Samir Sarkar,, Orient Longman Ltd. Hyderabad
5.Advance Petroleum Refining, Dr. G. N. Sarkar, Khanna Publication, Delhi
6.Petroleum Refining technology, Dr. Ram Prasad, Khanna Publication, Delhi
Model Short Type
Question

1. List secondary fuel with their composition

2. What is CNG? State significance of CNG in modern world

3. Discuss Indian natural gas scenario

4. List Indian petroleum refineries with their origination

5. Which hydrocarbon present in crude oil give their general formula
6. Describe properties of paraffin

7. lllustrate lean gas and casing head gas with their composition

8. Describe classification method based on residue

Long Type

1. Describe primary petroleum fuel with their advantages

2 List petroleum refineries in India with their location and production capacity

3. llustrate composition of crude petroleum in detail




4. Discuss characterization factor method for classification of crude oil

M.C.Q.

1 Prior to 1918, organic chemicals were manufactured from .........
A) Coal B) Agricultural raw material C) Wood D) All of these
2 Indian Refineries Limited was merged with Indian Oil Company Limited to form
Indian Oil Corporation Limited in September, ..............
A) 1962 B) 1957 C) 1974 D) 1964
3 Crude petroleum oilisa ................. fuel.
A) primary  B) fossil C) both (a) & (b) D) secondary
4 Petroleum.....
A) is optically active. B) constitutes mainly of olefins C) does not contain
asphalt. D) does not contain aromatics.
5 Naphthenic acidis a/an ................ compound.
A) oxygen  B) sulphur  C) none of these D) nitrogen
6 Paraffin base crude oil as compared to asphalt base crude gives ...........
A) lower viscosity index lube oil. B) higher yield of straight run gasoline.
C) poorer yield of lube oil. D) higher octane number gasoline.
7 Which is almost absent in crude petroleum?
A) Olefins B) Mercaptans C) Naphthenes D) Cycloparaffins
8 The characterisation factor of a crude oil is calculated as 12.5. It means that; it is ...

A) paraffinic B) naphthenic C) intermediate D) none of these

Course Category: Generic/Open Elective - 2

128203 (Generic/Open Elective) Theory 2: Introduction of Petroleum origin and exploration

Level Semester Course | Course Name Credits Teaching Exam Max
code Hours Duration marks
45 | 128203 Intrt_)d_uctlon of Petro!eum 2 30 2Hrs 30
origin and exploration
Course e To make the students about importance of origin of petroleum
Objectives e To impart knowledge about exploration of crude oil
e To give the knowledge regarding the different primary purification process
Course Upon completion of this course successfully, students would be able to
Outcomes e  Apply basic concepts in formation, exploration and drilling for petroleum
e Recognize prospecting for crude oil and petroleum gases
o  Classify various operations & processes carried out in petroleum refinery
e Able to how refinery operation conducted.
Unit System | Contents Workload Weightage of Incorporation of
Allotted Marks Allotted Pedagogies
Unit | Organic and inorganic theories of petroleum 8 Hrs 8 Marks
formation, Occurrence of Petroleum,
conditions for petroleum accumulations.
Introduction to borehole logging.
Unit 11 Prospecting for petroleum and gas field: 7 Hrs 7 Marks
GeoIFz)gicalgprosSecting methodi Geophysical Chalk & I_30ard,
' Power Point
prospecting methods (Seismic method, Presentation,
Magnetic method, Gravity method, Electric Videos, Group
method) and Geochemical prospecting Discussion,
methods. Assignments,
surprise quizzes,
Unit 111 Field operation, Desalting & Dehydration 8 Hrs 8 Marks questionand
crude oil, Definition of refining, Objective of answering sessions
refining, Fractions from ADU and VDU,
carbon number of the hydrocarbons present in
various units.
Unit IV Basic test properties of petroleum: Flash point, | 7 Hrs 7 Marks




Fire point, Octane number, Cetane number,
Aniline point, Diesel index, Calorific value,
Smoke Point, Viscosity, Density and API
Gravity,

References Reference Books:

1.Petroleum refining and Petrochemical. N. K. Sinha, Umesh Publication Delhi

2. Modern Petroleum Refining Processes, B.K. Bhaskara Rao, Oxford and IBH Publication, New Delhi
3.Fuels and combustion, Samir Sarkar,, Orient Longman Ltd. Hyderabad

4.Advance Petroleum Refining, Dr. G. N. Sarkar, Khanna Publication, Delhi

5.Petroleum Refining technology, Dr. Ram Prasad, Khanna Publication, Delhi

6. Fundamentals of Petroleum and Petrochemical Engineering by Uttam Ray Chaudhuri CRC press

Model Short Type
Question
1. Describe inorganic theory for formation of petroleum

2. What is borehole logging? List type of borehole logging
3. List the prospecting method for petroleum/crude oil

4. Focus on geophysical method for prospecting of crude oil
5. Why desalting and dehydration of crude oil necessary

6. Draw well label diagram of vacuum distillation tower

7. Define aniline point and diesel index with their formula
8. What is smoke point? Give significance of this properities
Long Type

1. Describe origin on petroleum detail

2. Explain Seismic method for prospecting of petroleum

3. Draw and explain ADU in detail

4. Which test prescribe for gasoline explain with example

M.C.Q.

1 The average boiling point of aviation turbine fuel is closest to that of .............
A) diesel B) lubricating oils C) Kerosene D) LPG
2 Which of the following has the lowest cetane number?

A) Aromatics  B) i-paraffins C) Naphthene D) Olefins
3 Refinery capacity is typically expressed in terms of ........... throughput capacity.

A) VDU  B) crude oil distillation C) Reformer D) Hydrocracker

4. The residue from VDU has boiling range more than .......
A) 450°C  B)690°C C)500°C D) 600°C
5 A good lubricant should have high ........
A) none of these B) volatility C) viscosity index D) pour point
6 Octane number of gasoline is a measure of its
A) ignition delay B) knocking tendency C) ignition temperature
D) smoke point
7 Which of the following has the lowest cetane number?

A) Aromatics B) i-paraffins  C) Naphthene D) Olefins
8 Aniline point is the temperature at which ..............

A) equal weight of diesel & the aniline are completely miscible.

B) equal weight of aniline & the test sample are completely miscible.
C) equal volume of aniline & the test sample are completely miscible.
D) aniline vaporises.




Course Category: Skill Enhancement Course (SEC) Lab 2

128204 SEC Lab Practical 2 : Calibration and standardization

Level Semester Course Course Name Credits | Teaching Exam Maximum
code Hours Duration marks
45 I 128204 | Calibration and 2 60 - 50
standardization

To train the students in methods of sterilization using high temperature.
To impart training in using and studying the effect of different methods of chemical control.
To introduce glassware and instruments used in a laboratory.

Course To understand the importance of calibration of glassware and instruments in tune with
Objectives: concepts of precision and accuracy.
e To develop awareness about safety measures for handling chemicals.

e To identify and comprehend the major components present in food samples.

Upon completion of this course successfully, students would be able to

Apply the knowledge of chemical control in the laboratory as well as day-to-day life.
Calibrate glassware and instruments.

Course e  Understand the concept of minimizing errors.
Outcomes: e Handle various chemicals with the necessary care.
o  Apply analytical techniques for the analysis
e Acquire the necessary basic skills for the analysis of food samples.
Unit System Content Incorporation of Pedagogies

1. Understanding the meaning of boiling point range
Use of various measuring apparatus
3. Preparation of standard solution of 0.1 N and 0.1 Mm[-a@b Reports: Students prepare
solutions solid chemical detailed lab reports on their|
4. Preparation of standard solution of 0.1 N and 0.1 m[findings.
solutions liquid chemical
5. Conversion of 1 M solution into 0.5 M, 0.1 M, 0.01 M

N

Discussion Sessions: Group,

and 0.05 M. "discussions.
Experiments 6. Prep_aration gf s_,tandard_ solution of 0.1 M and 0.01 MGroup Projects: Assign group
solutions of liquid chemical projects on formulation methods.
7. Preparation of 1 ppm and 10 ppm solutions
8. Preparation of standard solution of 0.1 M and 0.1 Class Debates: Discuss the
9. Preparation of 5% solutions of solid and liquidfindings amongst the students.
chemical

10. Preparation of a buffer solution of pH= 4.
11. Preparation of a buffer solution of pH= 7.
12. Preparation of a buffer solution of pH=9.2.

Text books:

1. https://eatrightindia.gov.in/dart/

2. Handbook of Analysis and Quality Control for Fruits and Vegetables 2nd Edition; S.
Ranganna.
Manual of Methods of Analysis of Foods (Fruit and Vegetable Products), FSSAI, 2016
Nutritive Value of Indian Food; Dr. C. Gopalan NIN Hyderabad
UNIDO Technology Manual, Small-scale Fruit and Vegetable, Processing and Products, 2004
Dr. D. K. Maharaj (2017), Laboratory Manual for Soil Testing, S.K. Kataria & Sons.
Bandyopadhyay, P. C. (2012), Soil analysis, Genetech.
S.K. Pal (2013), Soil Sampling and Methods of Analysis, New India Publishing Agency.
Dr. G.S. Wagh (1905), Experimental Methods for Water Analysis, Nirali Prakashan.
10 Patrick, G. (2017), Introduction to Medicinal Chemistry, Oxford University Press.
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Model Questions: | NA

Distribution of Marks and the scheme of (SEC) Practical Examination is as follows:
Internal Assessment

e Active participation in activities 15 Marks
e Continuous Assessment Tests (CAT) (At least three tests) * 20 Marks
e  Submission of duly certified practical record 10 Marks
e Internal examiner viva-voce 05 Marks

Total 50 Marks

*Note: Total Performance in CAT (i.e. 40 %) shall be based on the best two out of three in CAT examinations


https://eatrightindia.gov.in/dart/

Course Category: Major (Theory) - 2

128205 Theory 2: Exploration and Classification of Petroleum

Level Semester Course | Course Name Credits Teaching Exam Max
code Hours Duration marks
4.5 1 Exploration and 2 30 2Hrs 30
128205 Classification of Petroleum

Course
Objectives

To make the students aware about importance of origin of petroleum

To impart knowledge about exploration of crude oil

To make aware the students about the difference between Petroleum and petrochemical

To give the knowledge regarding the different types Classification of petroleum or crude oil

Course
QOutcomes

Upon completion of this course successfully, students would be able to
e Apply basic concepts in formation, exploration and drilling for petroleum
e Recognize composition and classification of petroleum
e  Classify various operations & processes carried out in petroleum refinery
e Able to how refinery operation conducted.

Unit System

Contents Workload Weightage of Incorporation of
Allotted Marks Allotted Pedagogies

Unit |

Origin and Formation of Petroleum: Organic | 8 Hrs 8 Marks
and inorganic theories of petroleum formation,
Occurrence of Petroleum, conditions for
petroleum accumulations, types of petroleum
traps. Prospecting for petroleum and gas field:
Geological prospecting methods, Geophysical
prospecting methods (Seismic method,
Magnetic method, Gravity method, Electric
method) and Geochemical prospecting
methods. Introduction to borehole logging.

Unit 11

Drilling: Drilling methods Cable tool drilling, | 7 Hrs 7 Marks
Rotary drilling, Turbo drilling. Offshore
Drilling Rigs: Jack-up rig, Semi-submersible
rig, drillship  Drilling fluid: Function,
Composition, and Classification.

Type of drill bits, casings, well control
systems.

Unit I

Chemistry and Composition of Petroleum: | 8 Hrs 8 Marks Chalk & Board,
Composition, Characteristics, Constituents of Power Point

Petroleum or crude oil Presentation,
' Videos, Group

Discussion,
Types of Hydrocarbons and Non- Assignments,

hydrocarbons present in petroleum, their surprise quizzes,
physical and chemical properties. Salty crude question and

oil, sweet and sour crude oil. answering sessions
Classification of crude oil and natural gas:
Characterization factor, Correlation index, US
Bureau of mines method, waxy and wax free
crude oil Wobbe no. sour and sweet gas, dry
gas, wet gas and lean gas.

Unit IV

Refinery Operation 7 Hrs 7 Marks

Field operation, Desalting & Dehydration
crude oil, Conditioning of waxy crude oil.
Definition of refining, Objective of refining,
classification of Petroleum refining processes
and operations, crude oil distillation
Introduction to Atmospheric distillation
(ADU), side stream strippers, vacuum
distillation (VDU). Fractions from ADU and
VDU, carbon number of the hydrocarbons
present in various




References

Text books:

1. Petroleum refining and Petrochemical. N. K. Sinha, Umesh Publication Delhi

2. Modern Petroleum Refining Processes, B.K. Bhaskara Rao, Oxford and IBH Publication, New Delhi

3. Fuels and combustion, Samir Sarkar,, Orient Longman Ltd. Hyderabad

4. Modern Petroleum Refining Processes, B.K. Bhaskara Rao, Oxford and IBH Publication, New Delhi
Reference Books:

1. Fundamentals of Petroleum and Petrochemical Engineering by Uttam Ray Chaudhuri CRC press

2. Hand book of petroleum Processing Edited by David S. J. “Stan” Jones and Peter R. Pujado Springer

3. The Chemistry and technology of Petroleum 41" edition by James G. Speight CRC Press

4. Systematic Experimental Physical Chemistry, S. W. Rajbhoj, Dr. T. K. Chondhekar, Anjali
Publication, Aurangbad

5. Advance Petroleum Refining, Dr. G. N. Sarkar, Khanna Publication, Delhi
6. Petroleum Refining technology, Dr. Ram Prasad, Khanna Publication, Delhi
7. Chemical From Petroleum, A.L. Waddms, Murry, London

8. Modern Petroleum Technology, G. D. Hobson, John Wily, Chichester

Model
Questions

Short Type

1. Focus on Engler organic theory for formation of petroleum

2. Describe geological prospecting method for exploration of crude oil

3. Name the various part if rotary drilling

4. State the function of drilling mud

5. Which non-hydrocarbon present in crude oil give their example

6. List the quantitive composition of crude oil

7. Draw well label diagram of electrical desaltar

8. List the fraction obtained from ADU with their boiling ranges

Long Type

1. lllustrate occurrence of petroleum.

2. Describe borehole logging in detail.

3. Hlustrate non-hydrocarbon compounds present in crude oil with their disadvantages.
4. Explain API gravity of key fraction method for classification of crude oil.

M.C.Q.

1 The reservoir rock containing petroleum has......
A) low porosity  B) high permeability C) high porosity D) both (b) and (c)
2 Crude oil produced by Indian oil fields is predominantly .......... in nature.
A) paraffinic B) naphthenic C) asphaltic D) mixed base
3 What kinds of rocks usually contain crude oil and natural gas?
A) Sedimentary B) Igneous C) Metamorphic D) All above

4 Low viscosity of mud fluid will ........... its capacity for retaining the
rock debris.
A) Increase B) Decrease C) Maintain D) None of these
5 Quinoline is a/an .............. compound.

A) sulphur  B) nitrogen C) oxygen D) none of these
6 The characterisation factor of a crude oil is calculated as 12.5. It means
that; itis .....
A) paraffinic B) naphthenic C) intermediate D) none of these

7 The residue from VDU has boiling range more than .......




A) 450°C  B)690°C C)500°C  B)600°C
8 Bottom product of atmospheric pressure crude oil distillation column is
termed as ......

A) reduced crude B) heavy ends C) asphalt D) residuum

Course Category: Major Lab-3

128206 Lab/Practical 3: Identification of various Petroleum products tests

Level Semester Course | Course Name Credits Teaching Exam Max
code Hours Duration marks
45 1 128206 Identification of various 2 60 A4 Hrs 2545
Petroleum products tests
Course e To train the students for basic techniques in petroleum tests.
Objectives e To introduce the students with handling and working of common IP equipments used in
laboratory.
Course After completion of this course students will be able to
Outcomes o Identify flash point of petroleum samples

e Calculate density and specific gravity of petroleum samples for API gravity

o Identify smoke point of various petroleum samples

e Estimate diesel index by using aniline point of given petroleum samples

e Determine viscosity of petroleum samples by using slandered Redwood viscometer
apparatus

e  Melting point of various solid petroleum wax and chemicals

List of Practical

1. Determination of Flash point and Fire point of petroleum sample by Cleveland open cup apparatus
2. Determination of flash point of petroleum sample by Abels closed cup apparatus
3. Determination of flash point of petroleum sample by Pensyky Martin apparatus
4. Determination of smoke point of given petroleum sample
5. Determination of aniline point of given petroleum sample
6. Determination of diesel index of given petroleum sample
7. Determination of viscosity by redwood viscometer | apparatus.
8. Determination of melting point of wax by melting point apparatus
9. Determination of viscosity by U-tube Viscometer
Distribution of Marks and the scheme of Practical Examination is as follows:
Section 1: Internal Assessment
e Active participation in activities 10 Marks
e Continuous Assessment Tests (CAT) (At least three tests) * 10 Marks
e  Submission of duly certified practical record 05 Marks
Total 25 Marks

*Note: Total Performance in CAT (i.e. 40 %) shall be based on the best two out of three in CAT examinations

Section 2: External Assessment

e Exercise 1 10 Marks
e Exercise 2 10 Marks
e Viva-Voce (external) 05 Marks

Total 25 Marks




Course Category: Generic/Open Elective-3

128207 (Generic/Open Elective) Theory 3: Introduction of Petrochemical and Their Uses

Level Semester Course | Course Name Credits | Teaching
code Hours

Exam Max marks
Duratio
n

Introduction of

45 1 128207 Petrochemical and Their 2 30 2Hrs 30 +20 =50
Uses
Course e To make the students aware about importance of petrochemical products
Objectives e To impart knowledge about composition of raw material used in petrochemical indistries

e To make aware the students about the difference between sweet gas and sour gas

Course Upon completion of this course successfully, students would be able to
Outcomes e  Apply basic concepts petrochemical industries

e Recognize history petrochemical industries

e  Classify various method for gases impurities removal

e Able to know petrochemical industries in India with location

Unit System | Contents Workload Weightage of Incorporation of
Allotted Marks Allotted Pedagogies
Unit | Definition of Petrochemical ,  History and 8 Hrs 8 Marks

Development of petrochemical industry in
India. Role of MGCC, IPCL, HBJ gas line,
TNC, Fertilizer in India.

Unit 11 Three generation of petrochemical, various 7 Hrs 7 Marks
olefin used in petrochemical industries with
their physical and chemical properties.

Chalk & Board,
Power Point
Presentation,
Videos, Group
Discussion,

Unit I various aromatic used in petrochemical 8 Hrs 8 Marks
industries with their physical and chemical
properties. (Benzene, Toluene and xylene )

Assignments,
surprise quizzes,
question and
answering sessions

Unit IV Impurities present in gases raw material used in | 7 Hrs 7 Marks
petrochemical industries. Impact of these
impurities, removal of those impurities

References Reference Books:

4.Fuels and combustion, Samir Sarkar,, Orient Longman Ltd. Hyderabad
5.Advance Petroleum Refining, Dr. G. N. Sarkar, Khanna Publication, Delhi

6.Petroleum Refining technology, Dr. Ram Prasad, Khanna Publication, Delhi

1. Petroleum refining and Petrochemical. N. K. Sinha, Umesh Publication Delhi
2. Modern Petroleum Refining Processes, B.K. Bhaskara Rao, Oxford and IBH Publication, New Delhi
3. Fundamentals of Petroleum and Petrochemical Engineering by Uttam Ray Chaudhuri CRC press

Model Short Type

Question . List the fertilizer units present in India

. Tabulate IPCL products list

. Focus primary first generation chemical with their application/market

. Focus market of propylene in various industries

. List the various derivatives of toluene

. Describe physical properties of aromatic

. Which impurities present in raw material used in petrochemical industries
. List the various impurities removal processes

Long Type

1. Describe History of petrochemical industries in detail

2. What is raw material? Explain three generation of petrochemical products

CO~NOOTPhWN P

A. 1948 B. 1958 C. 1968 D. 1078

A. Paraffin B. Olefin C. Aromatic D. Di-olefin

4. Monomer required for production of PVC is

3. BTX (Benzene, Toluene, and Xylene) plays important role in petrochemical industries hoe?
4. What is the impact of impurities on raw material? How we will remove those impurities

M.C.Q.
1. Which are the polymer industry from following

A. Reliance  B. NOCIL C. Haldia D. All above
2. The second industries was started by NOCIL in January at Thane Mumbai

3. Bongaigon petrochemical complex under public sector industries priorityly separation of




A. Vinyl chloride B. Propylene C. butane D. butane
5. Water vapor impurities present in gases rises the problem like
A. Corrosion B. malign catalyst C. clogging D. All above

6. In gases impurities sulfur exists in the form of

A. mercaptans B. thiophanes  C. thiophenes  D. All above
7. The absorption is usually a process
A. biological B. physical C. geological D. logical

8. Saturated open chain hydrocarbons are known as...........

A. Olefins B. Paraffins C. Aromatics  D. Naphthenes

Course Category: Generic/Open Elective Theory-4

128208 (Generic/Open Elective) Theory 4: Introduction to production of synthesis gas and their uses

Level Semester | Course | Course Name Credits | Teaching Exam Max marks
code Hours Duration
45 I 128208 | !ntroduction to production of -, 30 2Hrs | 30+20=50
synthesis gas and their uses

Course e To make the students aware about importance of synthesis gas
Objectives e To impart knowledge about composition of various paraffin and olefin
e To make aware the students about the difference between saturated and unsaturated hydrocarbon
Course Upon completion of this course successfully, students would be able to
Outcomes e Apply basic concepts how to utilized CO and Hydrogen gas
e Recognize history production of synthesis gas
e  Classify various production method for Synthesis gas
e  Able to know prosperities paraffins and olefins
Unit System | Contents Workload Weightage of Incorporation of
Allotted Marks Allotted Pedagogies
Unit | Synthesis gas, Production of synthesis gas, 8 Hrs 8 Marks
chemistry, role of steam hydrocarbon ratio and
uses of synthesis gas
Unit Il Various processes production of Synthesis gas | 7 Hrs 7 Marks Chalk & Board,
Natural gas steam reforming, Coal E?g;/:;tz:)ig]r:
gasification process, Lurgi process. Videos, Group
- - - - Discussion,
Unit I Pro_ducts.obtalne.d through synthesis gas with 8 Hrs 8 Marks Assignments,
their basic chemistry and uses surprise quizzes,
_ _ _ _ _ _ question and
Unit IV Introduction to Aliphatic and olefinic basic 7 Hrs 7 Marks answering sessions
Petrochemical like Paraffin (Methane, Ethane,
propane, butane), olefin (Ethylene, Propylene,
Butyienes)
References Reference Books:
1. Petroleum refining and Petrochemical. N. K. Sinha, Umesh Publication Delhi
2. Modern Petroleum Refining Processes, B.K. Bhaskara Rao, Oxford and IBH Publication, New Delhi
3. Fundamentals of Petroleum and Petrochemical Engineering by Uttam Ray Chaudhuri CRC press
4.Fuels and combustion, Samir Sarkar,, Orient Longman Ltd. Hyderabad
5.Advance Petroleum Refining, Dr. G. N. Sarkar, Khanna Publication, Delhi
6.Petroleum Refining technology, Dr. Ram Prasad, Khanna Publication, Delhi
7.Chemical from Synthesis Gas, R. A. Sheldon, B. Reidel publication company, Dordrecht
Model Short Type
Question 1. State the application of synthesis gas

2. Discuss the role of steam hydrocarbon ratio in steam reforming operation

3. Draw well label diagram of Lurgi process

4. What is synthesis gas? List processes for their production

5. Define oxo-synthesis? Which products obtained from this process

6. Compare catalyst used in production of butyraldehyde by oxo process with process parameter and yeld
7. State the physical prosperities of ethane, propane and butane




8. What is olefin? Describe with their formula and chemical properities

Long Type

1. Describe steam reforming reaction by using natural gas as a feed stock

2. Describe synthesis gas production through steam reforming process using natural gas as a feed stock
3. Draw and explain oxo synthesis process for production propanealdehyde

4. Focus major olefin used in petrochemical industries

M.C.Q.
1. Steam hydrocarbon ratio strictly depends upon the of feedstock’s
A. Atomic weight B. gross weight ~ C. molecular weight D. Non of above
2. Hydro-desulphurization process carried outat _ degree Celsius and 35-40 atm. Pressure in
presence of cobalt-molybdenum catalyst.
A. 200 B. 300 C. 400 D. 500
3. The use of secondary reformer is obviously to convert about 10% still unreacted in primary
reformer
A. Methane B. ethylene C. propylene D. butane
4. The secondary reformer is single bed reactor and uses catalyst
A.lron B. nickel C. silver D. titanium

5. Which are coal based technology from following for production of synthesis gas
A.Winkler process  B. Koppers-Totzek process  C. Lurgi process  D. All above

6. Carbon monoxide combines with to give phosgene
A. Hydrogen B. nitrogen C. chlorine D. oxygen
7. reacts with methyl amine to produce di methyl formamide

A.Carbon monoxide B. carbon dioxide C. carbon trioxide D. None of above
8. In steam reforming operation all CO is converted in to carbon dioxide in

A\. Shift converter B. cooler C. reformer D. absorber

Course Category: Vocational Skill Course (VSC) Lab 4

128209 VSC Lab Practical 4 : Science Laboratory Practices

Level Semester Course Course Name Credits | Teaching Exam Maximum marks
code Hours Duration
4.5 1 128209 | Science Laboratory 2 60 -- 50
Practices

e To train the students in basic skills of using the equipment laboratory
e To introduce glassware, chemicals, and instruments used in a laboratory.
Course Objectives: e To develop skills to prepare solutions of different types and different chemicals.
e To develop awareness about safety measures for handling chemicals.
Upon completion of this course successfully, students would be able to
e Apply practical skills in science courses with the understanding of general laboratory
practices
Course Outcomes: e  Use various stoichiometric techniques used in sciences
e  Apply various techniques to study chemical compounds, salts
e Explore various standardization technique

Unit System Content Incorporation of Pedagogies
1. Introduction and study of various lab equipment
2. To study simple titration Lab Reports: Students prepare detailed
3. Determ!nat!on of acid v_al_ue Qf the given samp_le lab reports on their findings.
4. Determination of saponification value of the given

sample of oil
Identification of various oil seeds
Use of various lab equipments

Standardization of the solutions

Preparation of solutions for the determination of acid

value

Experiments 9. Preparation of solutions for the determination of Group Projects: Assign group projects
saponification value on Mass Transfer Operations.

10. Determination of boiling point

11. Determination of melting point

12. Inter-conversion of CGS units to Sl and vice versa

13. Determination of density

14.Preparation of buffer solution

15. preparation of solution of given normality, molarity,
percentage

16. Determination of boiling points of various liquid food

Discussion Sessions: Group discussions.

© N oo

Class Debates: Discuss the findings
amongst the students.




Text books:
1. https://eatrightindia.gov.in/dart/

2. Handbook of Analysis and Quality Control for Fruits and Vegetables 2nd Edition; S.
Ranganna.

Manual of Methods of Analysis of Foods (Fruit and Vegetable Products), FSSAI, 2016
Nutritive Value of Indian Food; Dr. C. Gopalan NIN Hyderabad

UNIDO Technology Manual, Small-scale Fruit and Vegetable, Processing and Products,

2004

Dr. D. K. Maharaj (2017), Laboratory Manual for Soil Testing, S.K. Kataria & Sons.
Bandyopadhyay, P. C. (2012), Soil analysis, Genetech.

S.K. Pal (2013), Soil Sampling and Methods of Analysis, New India Publishing Agency.

Dr. G.S. Wagh (1905), Experimental Methods for Water Analysis, Nirali Prakashan.

10 Patrick, G. (2017), Introduction to Medicinal Chemistry, Oxford University Press.

11. Singh H.; Kapoor V.K. (1996), Medicinal and Pharmaceutical Chemistry, Vallabh Prakashan.
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Model Questions:

Distribution of Marks and the scheme of (VSC) Practical Examination is as follows:

Internal Assessment

e  Active participation in activities 15 Marks
e Continuous Assessment Tests (CAT) (At least three tests) * 20 Marks
e  Submission of duly certified practical record 10 Marks
e Internal examiner viva-voce 05 Marks

Total 50 Marks

*Note: Total Performance in CAT (i.e. 40 %) shall be based on the best two out of three in CAT
examinations

Course Category: Skill Enhancement Course (SEC-2) Lab 5

Course . Teaching Exam Max
Level Semester Code Course Name Credits Hours Duration Marks
4.5 I 128210 Lab 5- Basic Fuel Analysis 2 60 -- 50

1. To understand the Parameters of Good quality of oil.

Course Objectives: 2. To understand the various aspects of lubricant oil

After completion of the course student should

1. Able to apply basic knowledge for fuel analysis.
3. Able to apply different methods for analysis of solid and liquid fuels.
4. Able to handle the fuel analysis equipments.

Unit System Content Incorporation of Pedagogies
1. To determine Flash point of Oil.
2. To determine Fire point of Qil. .
3. To determine Aniline point of oil. Lab Reports: Students prepare detailed
4. To determine the Smoke point of a given oil using  [lab reports on their findings.
smoke point apparatus.
5. To determine the Acid value of a given oil Discussion Sessions: Group discussions.
6. To determine the viscosity of the given oil sample
using Engler’s viscometer. Group Projects: Assign group projects
Experiments 7. To determine the Cloud point and Pour point of a on formulation methods.
given fuel / lubricant / oil using Cloud and Pour point
apparatus. Class Debates: Discuss the findings
8. To determine moisture content of coal. amongst the students.
9. To determine ash content of coal.
10. Determination of Viscosity of the given specimen oil
by using Red Wood Viscometer.
11. To determine the calorific of a supplied sample by
using Bomb calorimeter.
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Model Questions:

Distribution of Marks and the scheme of (SEC) Practical Examination is as follows:

Internal Assessment

e  Active participation in activities 15 Marks
e Continuous Assessment Tests (CAT) (At least three tests) * 20 Marks
e  Submission of duly certified practical record 10 Marks
e Internal examiner viva-voce 05 Marks

Total 50 Marks

*Note: Total Performance in CAT (i.e. 40 %) shall be based on the best two out of three in CAT examinations




