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Oil & Gas Refining
Spring 2019
Instructor:





Dr. John Hu
Office:



207 ESB

Phone:



(304)293-5067
Email:



john.hu@mail.wvu.edu
Class Time:




1:00-2:15 Mon & Wen
Office Hour:




Wednesday 9:30-10:45 or by appointment

Credit Hours:
3

Course Prerequisites or Co-requisites: Heat Transfer. Reaction engineering or separation as concurrent.

Method of Instruction: 

Lecture
Room:






ESB-Classroom (Evansdale Campus)
Course Description

The objective of this course is to present the fundamental principles by which one may analyze refining processes in modern petroleum refineries. Also presented in the class are chemistry and processes for the conversion of natural gas to products equivalent to those derived from petroleum. It is anticipated that students will gain knowledge in catalysis science, process engineering and come up with fundamental understanding of oil & gas refining process technologies. 
Textbook:

James Speight, The Chemistry and Technology of Petroleum, 5th Edition
Course Learning Objectives
The students will gain knowledge of petroleum refinery operation processes and reaction chemistry occurred in each process unit. I will measure students’ capability in describing refinery operation based on their drawing of simplified process flow diagram to show the connection of each unit from crude oil to finished products. 
The students should be able to apply the knowledge leaned to process innovations. This will be measured from students’ capability in changing process configuration, adding and reconnection unit operations. Student will show their capabilities altering reaction chemistry or separation schemes to achieve the process design objectives.

In the class, the students will leaned how to analyze and compare petroleum refining process with natural gas conversion processes. The analysis includes process chemistry, equipment and catalysts used for natural gas conversion vs petroleum processes. This will be measured in homework assignment and midterm exam. 
The group project work is a good leaning process to enhance students’ learning skills. The students will use oil & gas refining knowledge learned from the class to synthesize and create new refining processes. Students will do literature search on a specific topic to evaluate the state-of-art, then configure new process flow diagram including reaction chemistry in each unit operation. The students will need to demonstrate optimization and innovation in flowsheet development.  
In the final project presentation, the students will need to present their findings, critiques, and opinions on the improvement of process technology, demonstrating the ability of what they have learned from the class.
Course Outline

· Brief Overview of Petroleum:

History, Occurrence, and Recovery
Composition and Properties
· Petroleum Refining

Introduction to Refining Processes
Refining Chemistry
Distillation
Thermal Cracking
Catalytic Cracking
Solvent Processes
Hydrotreating and Desulfurization
Hydrocracking
Hydrogen Production
Product Improvement and Treating
Gas Processing
Petroleum Products
Petrochemicals
· Natural Gas Conversion 

· Environmental Issues:

Refinery Wastes
Environmental Aspects of Refining
Environmental Analysis
Grader:
J Hu

Grading:
Quiz (bi-weekly)



20%

One Midterm Exam



30%



Final Exam (Project Presentation Only)
40%




Homework and Class Participation

10%

Grading Scale (A=; B=…)

Policies:
Close Book Quiz. 

Midterm Exam is either closed or open book.

Note:  At the beginning of the semester, students will form groups (3 students/group) to do research projects relevant to refining processes. Project titles will be assigned by the instructor. At the end of the semester, each group will make a presentation. Every group member is required to contribute to the project, and 360-degree review will be conducted. Final exam grade will be based on group presentation and individual contribution to the project.

Graded Assignments Description: Homework and project presentation slides/written report wil be graded by the instructor based on the clarity, content, and data quality.
Late or Missed Assignment Policy: Generally, late or missing assignments are not allowed unless specific reasons that approved by the instructor.
Questionnaire for Project
Only Pertains to Project:

1. Did you find it easy to work with your group members
a. Were you able to meet regularly?

b. Were you able to assign tasks to your group members and receive helpful information back?

c. Did you spend a significant amount of time (say >30% of time on major) working together on the project, i.e., performing literature search, brainstorming, etc.

d. Do you feel that you and your group members contributed equally to the Project?
e. Do you feel that you and your group members had similar expectations in terms of quality of the work?
f. Did you coach your group members and were you coached by your group members.

2. What grade do you feel your group earned on this project (this will not influence the grade you receive from the instructor)?
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