
GAU, Faculty of Engineering 

Course Unit Title Petroleum and Natural Gas Technology 

Course Unit Code ENE 305 

Type of Course Unit  Compulsory  

Level of Course Unit  3rd  year B.Sc. 

National Credits 4 

Number of ECTS Credits Allocated 6  ECTS 

Theoretical (hour/week) 4 

Practice (hour/week) - 

Laboratory (hour/week) 1 

Year of Study 3 

Semester when the course unit is delivered 1 

Mode of Delivery  
Face to face, lectures with slides and videos, laboratory 

practicals 

Language of Instruction  English 

Prerequisities and co-requisities  CH 101  

Recommended Optional Programme Components  Strong background in Chemistry  

Objectives of the Course: 

 to introduce the student to the downstream processes used in the petroleum refining industry.  

 to teach the student the wide terminology used in naming products of crude oil and natural gas. 

 to introduce the different physical and chemical properties used for crude oil assays and natural gas.  

 to introduce the criteria used in crude oil characterization and inspection.  

 to introduce the student to the enthalpy calculations needed for finding energy/heating values of fuels.  

Learning Outcomes  

When this course has been completed the student should be able to Assessment 

1 
understand the basic downstream refining processes used  in the petroleum and natural gas 

industries. 
1,2 

2 
describe the different types of organic compounds present in the crude oil and natural gas 
and thereby to understand the existing terminology used in naming the different products 

in crude oil and the natural gas. 

1,2 

3 
describe the TBP distillation curve for crude oil; describe the physical and chemical 

properties used for the analyses/assay of different fractions in crude oil and of natural gas.  
1,5 

4 
describe the classification of different crude oil fractions based on their chemical assays; to 

physically identify the main fractions such as gasoline, kerosene and fuel oil in laboratory. 
1,2,5 

5 
to carry out enthalpy calculations in order to determine the heating values of different  

pure chemical substances and fuel mixtures.  
1,2 

Assesment Methods: 1. Written Exam, 2. Assignment 3. Project/Report, 4.Presentation, 5 Lab. Work 

Course’s Contribution to Program 

  CL 

1 Ability to understand and apply knowledge of mathematics, science, and engineering 4 

2 Ability to design and conduct experiments as well as to analyze and interpret data 3 

3 
Ability to work in multidisciplinary teams while exhibiting professional responsibility and 

ethical conduct 
3 

4 Ability to apply systems thinking in problem solving and system design 2 

5 Knowledge of contemporary issues while continuing to engage in lifelong learning 3 

6 
Ability to use the techniques, skills and modern engineering tools necessary for engineering 

practice 
4 

7 Ability to express their ideas and findings, in written and oral form 3 

8 
Ability to design and integrate systems, components or processes to meet desired needs within 

realistic constraints 
3 

9 
Ability to approach engineering problems and effects of their possible solutions within a well 

structured, ethically responsible and professional manner 
4 

10 
Ability to apply chemical, physical and thermodynamic principles and concepts in the design, 

manufacture and technological development of conventional and renewable energy systems 
5 

11 
 Ability to produce economically feasible sustainable engineering projects on production, 

distribution, consumption and storage of energy, by using single or hybrid energy systems  
5 



CL: Contribution Level (1: Very Low, 2: Low, 3: Moderate 4: High, 5:Very High) 

 

Course Contents 

Week   Exams 

1 Chapter 1 Introduction; review in organic chemistry    

2 Chapter 2  Crude oil and its chemical composition  

3 Chapter 2  Crude oil and its chemical composition  ‘‘continued’’   Quiz 1 

4 Chapter 3 Crude oil and its basic fractions from fractional distillation  

5 Chapter 3 Units used in crude oil industry, crude oil prices, world crude oil reserves  Quiz 2 

6 Chapter 4   Gasoline and octane rating   

7 Chapter 5 Crude oil assays for determination of chemical and physical properties  

8    Midterm 

9 Chapter 6 Characterization of types crude oils and their fractions from different 

world reserves  based on oil assays    

 

10 
Chapter 7 

Natural gas; its composition, current world natural gas reserves, units for 

natural gas 

 

11 Chapter 8 Crude oil pretreatment techniques Quiz 3 

12 Chapter 9 Crude oil refining processes  

13 Chapter 9  Crude oil refining processes ‘‘continued’’    

14 Chapter 10 Combustion reactions and enthalpy; determination of energy/heating 

values of pure fuels and fuel mixtures 

 

15   Final 

Recommended Sources 
Textbook: “Our Industry Petroleum”, the British Petroleum Company Limited, printed by Jarrold and Sons Ltd, 

1977. 

Supplementary Material: “Riegel’s Handbook of Industrial Chemistry”, by James A. Kent, Van Nostrand 

Reinhold Company Inc., 8th edition, 1983. 

  

Supplementary Material:  “Modern Petroleum; A Basic Primer of the Industry”, by Bill D. Berger and Kenneth 

E. Anderson,  Penwell Publishing Company, 2nd  edition, 1981. 

 

Assessment 

Attendance & Homework  10%  

Laboratory 10%  

Midterm Exam 25%  

Quizzes  15%  

Final   Exam 40%  

Total 100%  

ECTS Allocated Based on the Student Workload 

Activities Number  
Duration 

(hour)  

Total 

Workload(hour) 

Course duration in class (including the Exam week)  14 4 56 

Labs and Tutorials 7 2 14 

Assignments 5 2 10 

Project/Presentation/Report Writing  - - - 

E-learning Activities - - - 

Quizzes 3 4 12 

Midterm Examination 1 10 10 

Final Examination 1 16 14 

Self Study  14 4 56 

Total Workload  172 



Total Workload/30 (h) 5.73 

ECTS Credit of the Course 6 

 


