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FACULTY OF CHEMICAL ENGINEERING PETROLEUM ENGINEERING PROGRAM



BRIEF OUTLINE OF ALL COURSES IN THE PROGRAM



A. General Education 1. English A2.1 (3, 1) This module is designed to integrate four skills: Listening, Speaking, Reading and Writing along with grammar points. Course content is presented in 3 units; Each unit consists of 7 lessons on: A. vocabulary and listening comprehension skills B. grammar skills C. cultural knowledge D. grammar skills E. reading and listening skills F. skills in oral communication G. writing skills in English Each unit of integrated skills will have a unit of study and skill development, to help learners develop their writing skills, prepare them for the 1st and 2nd quizzes. The format of the test consists of Listening / Reading, choosing the correct / wrong / not mentioned in the lesson; Multiple choice exercises; Fill in (Grammar); Picture-based discussions; Role playing (speaking); Multiple choice (Reading); Write by topic.  Textbook(s):



[1] Solutions, Elementary Student's Book, Falla, T. & Paul A Davies, Oxford University Press (2008) [2] Solutions, Elementary Workbook, Falla, T. & Paul A Davies, Oxford University Press (2008).
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 Reference(s):



[2] Key English Tests, Examination Papers from University of Cambridge ESOL Examinations



2. Marcism-Leninism principles 1 ( 3 ,1 ) The module provides basic knowledge of Marxism-Leninism: material and consciousness; pairs of categories of materialist dialectics; the role of production and rules of production relations in line with the development level of the productive forces; infrastructure and superstructure; class and class struggle; the people and the creative role of the history of the people.  Textbook(s): [1] The Central Council directs the compilation of the National Curriculum of Marxist-Leninist Science, Ho Chi Minh Thought, Marxist-Leninist Philosophy, National Political Publishing House, Hanoi, 1999. [2] Ministry of Education and Training, Basic Principles of Marxism-Leninism, Publisher. National Politics, 2009, 2010, 2011 and 2012.  Reference(s):



[1] Ministry of Education and Training, Marxist-Leninist Philosophy Program, Publisher. National Politics, 2007. [2] Ho Chi Minh National Political Student, Marxist-Leninist Philosophy Program (for Political Science), Publisher. National Politics, 2010. [3] Nguyen Ngoc Long, Marxism-Leninism, the value of the times, publisher. National Politics, 2008.



3. English A2.2 ( 4 ,2) This module is designed to integrate the four skills of Listening, Speaking, Reading, and Writing along with grammar points. Course content is presented in 4 units; Each unit consists of 8 lessons A. vocabulary and listening comprehension skills B. grammar skills C. cultural knowledge D. grammar E. reading skills F. skills in oral communication G. writing skills in English  Textbook(s):



[1] Falla, T. & Paul A Davies (2008) Solutions, Elementary Student’s Book & Workbook, Oxford University Press. [2] Falla, T. & Paul A Davies (2008) Solutions, Pre-intermediate Student’s Book & Workbook, Oxford University Press.
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 Reference(s):



1.



Clive, O., Christina, L. & Paul, S (2004) New English File, Elementary Student’s book, Oxford University Press.



4. Marcism-Leninism principles 2 (2 ,2 ) The module is equipped with knowledge of the doctrine of Marxism Leninism in commodity economics, the mode of capitalist production in both periods of freedom of competition and the monopoly period. The theory of Leninism on socialism, the study of the economic, political and social issues of the communist model.  Textbook(s): [1] Principles of Marxist and Lennist for non-specialized college students of Leninism and Ho Chi Minh Thought- Ministry of Education and Training, National Political Publishing House, Hanoi-2010..  Reference(s):



[1] Marxian economics, directed by the Central Council for the National Curriculum’s compilation of the Marxist-Leninist Sciences and Ho Chi Minh Thought, National Political Publishing House. [2] Documents of the Congress and the Party Central Conference related to the lecture.



5. General Law ( 2 ,3) The General Law course has been designed to provide learners with the most basic knowledge about the state and the law, such as: State apparatus, legal norms and legal relationships, law violations ... The course also provides some basic knowledge about Civil Law, Administrative Law, Criminal Law and Anti-Corruption Law.  Textbook(s): [1] General Laws, Ho Chi Minh University of Laws, University of Education Publisher, 2014.  Reference(s):



[1] Vietnamese Constitution [2] Law on Organization of the National Assembly [3] Law on Organization of the Government [4] Law Organization of the People's Courts [5] Law on Organization of the People's Procuracy [6] Law on the Promulgation of Legal Documents [7] Law on Anti-Corruption



6. Ho Chi Minh Thought ( 2 ,3) The module provides the basic contents of Ho Chi Minh's thoughts on: Ethnic issues and the revolution of national liberation; on socialism; about the Communist Party of Vietnam; about the
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great unity; the construction of a new state in Vietnam and the ethics, culture and the construction of new people ... along with the creation of theory and practice directed the democratic national revolution and social Vietnam's Ho Chi Minh.  Textbook(s): [1] Ministry of Education and Training, Ho Chi Minh’s Thought, National Political Publishing House, 2012-2016..  Reference(s):



[1] Ministry of Education and Training, Ho Chi Minh’s Thought, National Political Publishing House, 2009



[2] Ho Chi Minh’s Thought, directed by the Central Theoretical Council of the Communist Party of Vietnam for the national curriculum’s compilation of the Marxist-Leninist Sciences and Ho Chi Minh Thought, 2003 (Reprinted 2008) [3] Ho Chi Minh - Full version (12 espisodes), National Political Publishing House, Hanoi, 1998; [4] Ho Chi Minh’s Documentation CD ROM Đĩa CDROM HCM [5] Vo Nguyen Giap, Ho Chi Minh’s Thought and Road to Vietnam Revolution, National Political Publishing, Hanoi, 1997. [6] Tran Van Giau, Basic formation of Ho Chi Minh’s Thought, National Political Publishing, Hanoi, 1991



7. Revolutionary policies of the Communist Party ( 3 ,4 ) The module focuses on clarifying the birth of the Communist Party of Vietnam, the policy of fighting for power, national liberation, reunification of the motherland; the way of industrialization, the building of a socialist-oriented market economy, the building of the political system, the development of the culture, the settlement of social issues and the foreign policy.  Textbook(s): [1] Ministry of Education and Training, Curriculum of Revolutionary way of Vietnam Communist Party, National Political Publishing, Hanoi, 2012, 2013, 2014, 2015. 



Reference(s): [1] The Central Council directed the compilation of the national curriculum of the MarxistLeninist, the Ho Chi Minh’s Thought: Historty textbook of the Communist Party of Vietnam [2] Documents of the Congress of the Communist Party of Vietnam.
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B. Mathematic, Natural Science 8. Calculus 1 (4 ,1) This module provides the basics of limits, continuity, differential calculus, integral calculus, and the extreme problem of one variable and multiple functions. The module also mentions some applications of differential geometry.  Textbook(s): [1] Nguyen Dinh Tri, Ta Van Dinh, Nguyen Ho Quynh, Calculus (volume 2), Vietnam Education Publishing House Limited Company, 2002.. [2] Nguyen Dinh Tri, Ta Van Dinh, Nguyen Ho Quynh, Workbook of Calculus (volume 2), Vietnam Education Publishing House Limited Company, 2002.  Reference(s):



[1] Đemiđovich, Workbook of Mathematical analysis, Moscow 1962. [2] M. Fichtengon, Basic of Mathematical analysis, Ha noi, 1986. [3] Nguyen Xuan Liem, Calculus, Vietnam Education Publishing House Limited Company, 1997.



9. General Informatic Lab ( 1, 1) This course aims to provide students with basic knowledge of computing and how to use basic applications on operating systems, MS Word, MS Excel, MS PowerPoint, and services on the internet. The course also presents how to use C programming language to solve some basic math problems.  Textbook(s): [1] Faculty of Information Technology, Fundamental Informatics Lab, TT & TT Publisher, 2016. [2] Faculty of Information Technology, Fundamental Informatics Lab, TT & TT Publisher, 2014. [3] Nguyen Van Nguyen, Fundamental Informatics Workbook, The University of Da Nang, 2003.  Reference(s):



[1] Pham Van At, Basic and Advanced C Programming Technique, Science and Technology Publisher, 1999. [2] Nguyen Thanh Thuy, Introduction to C Programming Language, Science and Technology Publisher, 2003.



10. General Informatic ( 2 ,1) This course aims to provide students with basic knowledge of computing and how to use basic applications on operating systems, MS Word, MS Excel, MS PowerPoint, and services on the
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internet. The course also presents how to use C programming language to solve some basic math problems.  Textbook(s): [1] Faculty of Information Technology, Fundamental Informatics, TT & TT Publisher, 2013. [2] Faculty of Information Technology, Fundamental Informatics Lab, TT & TT Publisher, 2016.  Reference(s):



[1] Nguyen Thanh Thuy, Introduction to C Programming Language, Science and Technology Publisher, 2003. [2] Pham Van At, Basic and Advanced C Programming Technique, Science and Technology Publisher, 1999. [3] Jack Purdum, C programming Guide, Que Corporation, 1988 [4] Lee Atkinson and Mark Atkinson, Using Borland C++, Que Corporation, 1991.



11. Algebra (3 , 2) The module presents the linear algebra theory as the basis for the specialized applied sciences. The modules include matrix theory, determinants, linear systems, vector space, linear mapping and quadratic forms.  Textbook(s): [1] Thai Xuan Tien, Nguyen Viet Duc, Dang Ngoc Duc, Linear algebra, Vietnam Education Publishing House Limited Company, 1998. [2] Nguyen Dinh Tri, Calculus, volume 1, Vietnam Education Publishing House Limited Company, 2002.  Reference(s):



[1] Hoang Ky, Vu Tuan, Albebra Calculus’s Workbook, Vietnam Education Publishing House Limited Company,. [2] Do Cong Khanh (writer), Calculus (Linear Albebra), Vietnam National University Ho Chi Minh City Publishing House, 2006. [3] Kenneth Hoffman and Ray Kunze, Linear algebra (second edition), Prentice-Hall, INC., 1971.



12. Calculus 2 ( 4 , 2) This module introduces concepts, formulas and some applications of integrin (2 layers and 3 layers), line integrals (type 1, type 2), surface integrals (types 1 and 2) , string (string, string) and differential equations  Textbook(s): [1] Nguyen Dinh Tri, Ta Van Dinh, Nguyen Ho Quynh, Calculus, volume 2, Vietnam Education Publishing House Limited Company, 2002.
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[2] Nguyen Dinh Tri, Ta Van Dinh, Nguyen Ho Quynh, Calculus’s Workbook, volume 2, Vietnam Education Publishing House Limited Company, 2002.  Reference(s):



[1] Đemiđovich, Mathematical Analysis’s Workbook, Moscow 1962. [2] M. Fichtengon, Fundamental of Mathematical Analysis, Hanoi, 1986. [3] Nguyen Xuan Liem, Calculus (Mathematical Analysis), Vietnam Education Publishing House Limited Company,1997



13. Physic Lab ( 1, 2) This course includes experiments about Mechanis, Thermodynamics, Electricity and Magnetism and Optics.  Textbook(s) [1] Experimental guide documents, Physics lab A: Electricity and Magnetism and Optics. [2] Experimental guide documents, Physics lab B: Mechanis and Thermodynamics.  References



[1] Raymond A. Serway and Jr. J. W. Jewett, Physics for Scientists and Engineers with Modern Physics 9th Ed., Cengage Learning, USA, 2014. [2] Paul A. Tipler and Gene Mosca, Physics for Scientists and Engineers 6th Ed., W. H. Freeman and Company, USA, 2008. [3] Hugh D. Young and Roger A. Freedman, University Physics with Modern Physics 13th Ed., Pearson Education, USA, 2012.



14. Physics 1 ( 3 ,3 ) Physics 1 presents knowledge relative to Mechanics, Electricity and Magnetism which includes: - Laws, theorem of motions of particles, system of particles, and rigid bodies. - Laws of conservation of momentum and energy in motion and collisions. - Properties and laws of interactions in electric field and magnetic field, motions of charged particle in the field.  Textbook(s): [1] Luong Duyen Binh (chief editor), General Physics – volume 1, Education Press, 2007. [2] Luong Duyen Binh (chief editor), General Physics – volume 2, Education Press, 2007.  Reference(s):



[1] David Haliday, Robert Resnick, Jearl Walker, Fundamentals of Physics – volume 1, Education Press, 2008. [2] David Haliday, Robert Resnick, Jearl Walker, Fundamentals of Physics – volume 3, Education Press, 2008.
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[3] David Haliday, Robert Resnick, Jearl Walker, Fundamentals of Physics – volume 4, Education Press, 2008. [4] Raymond A. Serway and Jr. J. W. Jewett, Physics for Scientists and Engineers with Modern Physics 9th Ed., Cengage Learning, USA, 2014. [5] Hugh D. Young and Roger A. Freedman, University Physics with Modern Physics 13th Ed., Pearson Education, USA, 2012. [6] Paul A. Tipler and Gene Mosca, Physics for Scientists and Engineers with modern Physics 6th Ed., W. H. Freeman and Company, USA, 2008.



15. Physics 2 ( 3 ,3 ) The course includes Thermodynamics, Optics and Modern Physics. Thermodynamics consisting of Molecular physics and Laws of thermodynamics tends to give students opportunity to explore. The motion of gas molecules, the definition of quantities characteristic of thermodynamic systems such as pressure, temperature, volume and the relations among them. The concept of internal energy, the conservation of energy of gases, laws of thermodynamics and their applications. Thermodynamics also addresses real gases, liquid and phase transformations. Optics gives students opportunity to study phenomena related to the wave nature of light such as interference, diffraction, and polarization. Modern Physics introduces the theories developed since 20th century including Quantum Optics, Quantum Mechanics and Atomic Physics. Quantum Optics is about thermal radiation with the ultraviolet catastrophe, Planck’s hypothesis, the quantum theory of light and explanation of the particle nature of light through the photoelectric and Compton effects. Quantum Mechanics covers the wave nature and wave function of micro-particles, the Schrodinger equation and its application to problems of particle in a well of infinite height and tunneling effect. Atomic Physics is focused on the application of quantum mechanics to the study of the hydrogen atom and single-electron ions with and without magnetic field.  Textbook(s): [1] Luong Duyen Binh (chief editor), General Physics – volume 1, Education Press, 2007. [2] Luong Duyen Binh (chief editor), General Physics – volume 3, Education Press, 2007.  Reference(s):



[1] David Haliday, Robert Resnick, Jearl Walker, Fundamentals of Physics – volume 1, Education Press, 2008. [2] David Haliday, Robert Resnick, Jearl Walker, Fundamentals of Physics – volume 3, Education Press, 2008. [3] David Haliday, Robert Resnick, Jearl Walker, Fundamentals of Physics – volume 4, Education Press, 2008. [4] Raymond A. Serway and Jr. J. W. Jewett, Physics for Scientists and Engineers with Modern Physics 9th Ed., Cengage Learning, USA, 2014.
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[5] Hugh D. Young and Roger A. Freedman, University Physics with Modern Physics 13th Ed., Pearson Education, USA, 2012. [6] Paul A. Tipler and Gene Mosca, Physics for Scientists and Engineers with modern Physics 6th Ed., W. H. Freeman and Company, USA, 2008.



16. Probablity and Statistics ( 3, 4) The module presents probability theory and statistical methods as the basis for the statistical application modules in the research. The section includes probability theory and mathematical statistics. Probability theory introduces the basic contents of random events, probabilities; Random variables and probability distributions; limit theorems; random vector, conditional expectation, covariance, and correlation coefficient. Statistics include the basic contents of sample theory, descriptive statistics; methods of estimating parameters of random variables; Test the statistical hypothesis, the comparison problem.  Textbook(s): [1] Le Van Dung, Course book of Probability and Statistic, Information and communication publisher, 2016 Lê Văn Dũng, Giáo trình xác suất thống kê, NXB Thông tin và Truyền thông, 2016.



[2] Nguyen Ngoc Sieng, Dang Ngoc Duc, Probability Theory and Statisticsm Danang Publishing House, 2010.  Reference(s):



[1] Dang Hung Thang, Introduction of statistics and its application, Vietnam Education Publishing House Limited Company, 2008 [2] Dang Hung Thang, Applied Statistics, Vietnam Education Publishing House Limited Company, 2008. [3] Jay L. Devore, Probability and Statistics for Engineering and the Sciences, 8th Edition, Brooks/Cole, Cengage Learning, 2012. [4] Douglas C. Montgomery; George C. Runger, Applied Statistics and Probability for Engineers(4th Edition), John Wiley and Sons, Inc, 2007.



17. Numeric Methods ( 3, 4) This module present basic knowledge of approximations, errors, interpolation, minimally invariant methods, approximation of derivatives, integrals, algebraic and transcendental equations, methods Numbers in linear algebra, differential equation numbers often create bases for students in engineering disciplines to acquire applied mathematical knowledge and apply to specialized subjects.  Textbook(s): [1] Pham Ky Anh, Numerical Analysis, Viet [2] nam National University Press, Hanoi, 1996 Ta Van Dinh, Calculation Methods, Tạ Văn Đĩnh, Vietnam Education Publishing House Limited Company, 2011.  Reference(s):
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[1] Joe D. Hoffman, Numerical methods NewYork, 2001.



for engineers and



[2] Stoer J. and Bulirsch R., Introduction to numerical analysis. [3] G.R. Lindﬁeld, J.E.T. Penny, Numerical methods .



scientists.



Marcel Dekker,



Springer Verlag, 1993.



Elsivier, 2012.



[4] Richard L Burden & L Douglas Faires, Numerical analysis.



Springer Verlag, 1993.



[5] Pham Ky Anh, Phan Van Hap, Hoang Duc Nguyen, Le Dinh Thinh, Nguyen Cong Thuy, Basic Curriculum (Internal Circulation), VNU University of Science, 1990. [6] Phan Van Hap, Approximation Methods, Phan Văn Hạp, University and professional secondary school Press, 1981. [7] Nguyen Minh Chuong (author), Numerical Analysis, Vietnam Education Publishing House Limited Company, 2000. [8] Phan Van Hap, Le Dinh Thinh, Calculation Method and Algorithms, Vietnam Education Publishing House Limited Company, 2000. [9] Nguyen Quy Hy, Monte-Carlo Simulation, Vietnam National University Press, Hanoi , 2004 4.



C. Technical Core 18. Descriptive geometry ( 2 ,1 ) Graphic geometry is a study of how space is represented by the geometric elements of a lower dimensional space, the most common being the plane, and then using the representations to study the space. initial time. The geometry of the graphics is intuitive and accurate, so it has been used in practice to build technical drawings and it is one of the basic subjects of the engineering training program. Graphic program includes 2 credits. The subject aims to equip students with methods of representing basic objects of space on the plane such as points, lines, and planes. They solve the problems of allocation and the quantity of these elements. Next, we will represent curves, polyhedra, curved surfaces and solve problems of 3D objects. It provides the basis for future engineers to practice space-thinking, one of the conditions for technical innovation and the solving of practical problems to apply to the preparation and reading of technical drawings.  Textbook(s): [1] Nguyen Tu Don, Descriptive Geometry, Education Publishing House In Hanoi, 2013 [2] Duong Tho, Course Book of Descriptive Geometry for PFIEV Training Program, The University of Danang - University of Science anh Technology, 1999 [3] Duong Tho, Textbook of Descriptive Geometry (Distance Learning Program), The Unviersity of Danang, 2009 [4] Nguyen Dinh Dien, Descriptive Geometry, Education Publishing House In Hanoi, 1997
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Reference(s): [1] Duong Tho, Nguyen Do, Ton Nu Huyen Trang, Nguyen Duc Sy, Course book of Descriptive Geometry (Internal Circulation), The University of Danang - University of Science anh Technology . [2] Nguyen Van Tuan, Problem Solver of Descriptive Geometry, Hanoi Department of Science, 2007



19. Applied mechanics ( 3 ,3) The module equips students with knowledge in mathematics, dynamics and dynamics and deformation mechanics to solve real-world mechanical problems. Provides students with knowledge of the balance and movement of solids under the influence of external forces and interactions between objects, the basic concepts of knowledge of balance and motion of objects. in three parts of mechanics: static, dynamics, dynamics. In addition, the course also provides knowledge of material selection design of external load-bearing parts to ensure durable conditions. The main contents of the module cover the following issues: Absolute Solids: Dynamic Kinematics - Basic Movement of Solids - Compound Movement - Solid Flat Movement of Solids - Structural Dynamics - Basic Laws of Dynamics - Edition of forces acting on free solids - General theorems of dynamics. Deformation Mechanics: Opening Concepts - Right Centered Compression - Straight Rope - Flat Bending.  Textbook(s): [1] Department of Mechanical Engineering, Theoretical Mechanics (Internal Circulation), The University of Danang – University of Science and Technology, 2006 [2] Do Sanh, Nguyen Van Vuong, Applied Mechanics, Science and Technics Publishing House, Hanoi, 1995. 



Reference(s): [1] Nguyen Nhat Le, Nguyen Van Vuong, Applied Mechanics (Workbook), Technics Publishing House, Hanoi, 1998



Science and



[2] Phan Ky Phung (author), Thai Hoang Phong, Strength of Materials, volume 1, Science and Technics Publishing House, Hanoi, 2006. 20. Electrical Engineering ( 2, 3) The course is designed to supply students with knowledge of fundamental theory about electrical engineering, as a background for other engineering subjects. The basic content of the course consists: •



The fundamental concepts and laws of energy circuits, sine source electrical ciruits, electrical circuits problem solving methods.



• The concepts, structures and operation principles of electrical machine; show the equations and energy process in electrical machine and solving methods.
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 Textbook(s):



[1] Industrial Electric Division – Electrical Engineering Department – University of Science and Technology, Electrical Engineering Textbook, 2008.  Reference(s):



[1] Lê Thành Bắc, Eletrical Engineering Textbook, Science and Technology Publisher, 2010. [2] Đặng Văn Đào, Lê Văn Doanh, Eletrical Engineering, Science and Technology Publisher, 2004. [3] Nguyễn Hồng Anh, Bùi Tấn Lợi, Eletrical Engineering, Traffic and Transportation Publisher, 2002.



21. Electrical Engineering Lab ( 0,5 ,3 ) The course is designed to help students improve their practical and experimental skills, enhance their understanding of electrical equipment, and consolidate their theoretical knowledge of electrical and electronic circuits, specify characteristics of electrical circuits and electric machines by experiment. The basic content of the module consists of 04 tests: •



Single phase circuit experiment.



•



Three phase circuit experiment.



• Transformer experiment. • Three phase asynchronous motor experiment.  Textbook(s):



[1] Industrial Electrical Division, Department of Electrical Engineering, University of Science and Technology, Lab of Electrical Engineering Tutorial, 2012.  Reference(s):



[1] Industrial Electrical Division, Department of Electrical Engineering, University of Science and Technology, Electrical Engineering, 2008. [2] Lê Thành Bắc, Eletrical Engineering Textbook, Science and Technology Publisher, 2010.



22. Technical Drawing ( 2 ,3) The module consists of 2 credits, aiming to equip students with methods of representing objects of space on the plane. It provides the basis for future engineers to practice space-thinking, one of the conditions for technical innovation and the solving of practical problems to apply to the preparation and reading of technical drawings. Equipping Vietnamese and international standards for the establishment of technical drawings, is the language of the engineer. This course provides the basis for future engineers to elaborate on style, accuracy. At the same time solve practical problems to apply to the drawing of technical and technology.  Textbook(s) [1] Nguuyen Do, Technical Drawing, Vietnam Education Publishing House in Hanoi, 2009.
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[2] Duong Tho, Technical Drawing , The University of Danang, [3] Duong Tho, Guide of Technical Drawing’s Exercise, The University of Danang, 2004  Reference(s):



[1] Nguyen Quang Cu, Doan Nhu Kim, Construction Engineering Drawing, Vietnam Education Publishing House in Hanoi, 2001 Nguyễn Quang Cự, Đoàn Như Kim, Vẽ kỹ thuật xây dựng, Nxb.Giáo dục Hà Nội 2001 [2] Tran Huu Que, Mechanical Engineering Drawing, volume 1&2, Vietnam Education Publishing House in Hanoi, 2001



[3] Department of Descriptive Geometry and Technical Drawings, Technical Drawing, The University of Danang – University of Science and Technology, 1991 [4] RENDOW YEE, Architectural drawing, JOHN WILEY INC, Newyork 1998 [5] J.M. BLEUX, Dessin industriel, Éditions Nathan 1996. [6] Duong Tho, Course book of Technical Drawing 1(Internal Circulation), The University of Danang – University of Science and Technology



23. Environment ( 2, 4) This subject is belonging to the general education, providing students with a basic understanding of the environment, resources and ecosystems. The knowledge of pollution in air, water, soil, solid waste and other types of pollution such as noise, heat and radiation; On the basis of that, the daily solution for environmental pollution can be implemented. In addition, the course also helps students understand the concepts, principles and solutions to achieve the environmental harmony and sustainable development as well as some key contents of Vietnam's environmental law.  Textbook(s): [1] Environment Department. Environemtal pollution textbook, Danang University of Science and Technology, 1995. 



Reference(s): [1] Tang Van Doan -Tran Duc Ha: Textbook of Environmental engineering. Education Publishing house, 1995. [2] Le Van Khoa. Environment and pollution. Education Publishing house, 1995. [3] Nguyen Thi Kim Thai, Ecology and environmental protection, Construction Publishing House, Hanoi, 1999. [4] Tran Ngoc Chan, Air Pollution and Treatment (Part 1, 2, 3), Science and Technics Publishing House, Hanoi, 2002.



24. Economics for Engineering ( 2 ,5 ) This subject belongs to the economic knowledge, equips the students with knowledge of the foundation of business management. With the transition from a centrally planned economy to a market economy, the demand for knowledge and skills on economic management for engineers is
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becoming increasingly essential. Therefore, the course is designed to best meet the above requirements, including the contents of the enterprise management organization, organization and management of production processes, corporate finance management, investment process management and basic knowledge about the marketing activities of enterprises in the market economy in line with the trend of international integration.  Textbook(s): [1] Division of Industrial Management, Managerial Economics, Internaly using, 2015.  Reference(s):



[1] Assoc. NGÔ TRẦN ÁNH, Economics and enterprise management, Statistics publishing, 2003. [2] ĐẶNG MINH TRANG, Production and operational management, Education publishing, 2002. [3] Assoc. NGUYỄN BẠCH NGUYỆT, Dr. TỪ QUANG PHƯƠNG, Investment economics, National University of Economics publishing, 2002. [4] Dr. ĐOÀN GIA DŨNG, Enterprise administration, The university of Danang, 2001.



D. Chemistry & Chemical Engineering 25. General Chemistry ( 2 ,1 ) This subject is of fundamental knowledge, providing students with general knowledge of chemistry. The basic contents of chemical thermodynamics, chemical kinetics are presented and used to examine the material and energy exchanges of chemical processes. Concepts of chemical equilibrium and chemical equilibrium transformation; Redox reaction, chemical and electric current; Basic concepts of solutions and colloids; Explain the nature of the elements in the periodic table, the nature of the linkage  Textbook(s): Vu Dang Do, Trinh Ngoc Chau, Nguyen Van Noi, Fundamental of Chemical Engineering Theory, Education Publishing House, Hanoi, 2006. [5] Vu Dang Do, Trinh Ngoc Chau, Nguyen Van Noi, Workbook of Fundamental of Chemical Engineering Theory, Education Publishing House, Hanoi, 2007.  Reference(s):



[1] Lam Ngoc Thiem, Introduction of General Chemistry, Hanoi National University, 2008 [2] Nguyen Dinh Chi, Wookbook of Genera Chemsitry, Vietnam Education Publishing House, 2009 [3] Silberberg, Chemistry -The Molecular Nature of Matter and Change.The McGraw Hill Companies, 2007
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26. General Chemistry Lab ( 1, 1 ) Course contents include: Laboratory techniques; Heat reaction volume analysis (titration); Determine the reaction level; Buffer solution; Modify and determine the molecular mass of the oxygen gas; Determine the equivalent of magnesium-Physical and chemical change; Electrolyte solution  Textbook(s): [1] Ha Thi Ngoc Loan, Practical Course of General Chemistry, Education Publishing House. [2] Nguyen Duc Chung, Practical Course of General Chemistry, Ho Chi Minh National.  Reference(s): [1] Vu Dang Do, Trinh Ngoc Chau, Nguyen Van Noi, Workbook of Fundamental of Chemical Engineering Theory, Education Publishing House, Hanoi, 2007 [2] Le Mau Quyen, Introduction of Chemistry, Vietnam Education Publishing House



27. Inorganic Chemistry ( 2 ,2 ) The course provides students with basic knowledge about inorganic substances and compounds, their main properties, methods of preparation and application that used in chemical and petroleum technology. The subject creates the knowledge base for later specialized modules.  Textbook(s): [1] Nguyễn Văn Dũng, Nguyễn Dân, Inorganic Internal Circulation, Department of Chemical and Material Technology, Faculty of Chemical Engineering, Danang University of Science and Technology, The University of Danang 2013.  Reference(s):



[1] Hoàng Nhâm, Inorganic Chemistry Vol. 1, 2, 3, Educational Publishing House, Hanoi 2017. [2] Nguyễn Đức Vận, Inorganic Chemistry Vol. 1, 2, Science and Technical Publishing House, Hanoi 2008. [3] Ngô Thị Mỹ Bình, Inorganic Internal Circulation, Faculty of Chemistry, Danang University of Pedagogy, The University of Danang 2008. [4] Hà Thị Ngọc Loan, Nguyễn Khắc Chính, General chemistry practice, Science and Technical Publishing House, Hanoi 2010. [5] F. Cotton, G. Wilkinson, Basic of Inorganic Chemistry, Part. 2, University Publishing House, Hanoi 2004. [6] N. L. Glinka, General chemistry Vol. 1, 2, University Publishing House, Hanoi 1988.



28. Inorganic Chemistry Lab ( 0,5 , 2 ) This course aims to introduce students to the principles of inorganic chemistry, the necessary laboratory skills and the introduction of basic laboratory methods. Students were tested for inorganic inoculant filtration to determine the yields obtained.  Textbook(s): [1] Nguyễn Văn Dũng, Nguyễn Dân, Inorganic Internal Circulation, Department of Chemical and Material Technology, Faculty of Chemical Engineering, Danang University of Science and Technology, The University of Danang 2013.
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 Reference(s):



[1] Hoàng Nhâm, Inorganic Chemistry Vol. 1, 2, 3, Educational Publishing House, Hanoi 2017. [2] Nguyễn Đức Vận, Inorganic Chemistry Vol. 1, 2, Science and Technical Publishing House, Hanoi 2008.



29. Organic Chemistry ( 3, 3 ) This course belongs to the discipline of the discipline, providing students with basic knowledge such as methods of separation, purification of organic compounds, chemical and stereochemistry, types of bonds, effects in organic compound molecules. Types of organic reactions. Composition, nomenclature, methods of preparation, physical properties and chemical properties of hydrocarbons, hydrocarbons, aromatics, halogen derivatives of hydrocarbons, alcohols, ethers, phenols , aldehydes, cetates, carboxylic acids and their derivatives, amines; carbohydrate, aminoacid ...  Textbook(s): [1] Dao Hung Cuong, Fundamental of Organic Chemistry, Danang Publishing House, 2007.  Reference(s):



[1] Trinh Thanh Doan, Nguyen Dang Quang, Duong Van Tue, Hoang Trong Yem, Organic Chemistry, volume 1, Science and Technics Publishing House, Hanoi, 2010. [2] Nguyen Thi Thanh, Duong Van Tue, Vu Dao Thang, Ho Cong Xinh, Hoang Trong Yem, Organic Chemistry, volume 2, Science and Technics Publishing House, Hanoi, 2002. [3] Van Dinh De, Trinh Thanh Doan, Duong Van Tue, Nguyen Thi Nguyet, Nguyen Dang Quang, Nguyen Thi Thanh, Ho Cong Xinh, Hoang Trong Yem, Organic Chemistry, volume 3, Science and Technics Publishing House, Hanoi, 2002. [4] Hoang Trong Yem, Duong Van Tue, Organic Chemistry, volume 4, Science and Technics Publishing House, Hanoi, 2001. [5] Dang Nhu Tai, Phan Tong Son, Textbook of Organic Chemistry, Hanoi University, 1990. [6] Francis A. Carey, Organic chemistry, McGraw-Hill Higher Education, 2000.



30. Organic Chemistry Lab ( 1,3 ) This course provides learners with the knowledge of: - Skills in using tools and equipment in organic synthesis experiments. - Experimental planning and experimental planning for organic synthesis experiments.  Textbook(s):



1.



Dao Hung Cuong, Fundamental of Organic Chemistry, Danang Publishing House, 2007 Đào Hùng Cường, Cơ sở hoá học hữu cơ, Nhà xuất bản Đà Nẵng, 2007.



 Reference(s):
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1.



Trinh Thanh Doan, Nguyen Dang Quang, Duong Van Tue, Hoang Trong Yem, Organic Chemistry, volume 1, Science and Technics Publishing House, Hanoi, 2010. [7] Nguyen Thi Thanh, Duong Van Tue, Vu Dao Thang, Ho Cong Xinh, Hoang Trong Yem, Organic Chemistry, volume 2, Science and Technics Publishing House, Hanoi, 2002



31. Physical Chemistry I ( 3 ,4 ) Physics I is a module of thermodynamics and electrochemistry. This module is an important theoretical basis, such as: chemical industry, petrochemical industry, food processing industry, metallurgical industry, building materials industry, agro-chemical industry, in other fields of science and technology.  Textbooks: [1] Tran Xuan Hoanh, Chemical Kinetics, Science and Technics Publishing House, Hanoi, 2003 Trần Xuân Hoành.. [2] Nguyen Van Tue, Corrosion and Metal Protection, Science and Technics Publishing House, 2001 Nguyễn Văn Tuế..  Reference(s):



[1] Dao Van Luong, Chemical Kinetics, Science and Technics Publishing House, Ho Chi Minh, 2005. [1] E.V. Kiselyova, G.S. Karetnikov, I.V. Kudryashov.Problems and exercises in physical Chemistry; Moscow, 1987. [2] W.A. SChultze; Phan Lương Cầm. Corrosion and Metal Protection, Science and Technics Publishing House, Hanoi, 1985 [3] Denny A. Jones. Principle and prevention of Corrosion.New York, 1992.



32. Analytical Chemistry ( 2 , 4) This module equips students with the basics of quantitative analytical methods including weight analysis methods and volume analysis methods including acid-base titration, titrimetric methods complex, precipitation titration and redox titration. Basic knowledge related to empirical error in quantitative analysis and empirical data processing before reporting results is also provided to learners. This is the foundation for students to acquire more specialized knowledge in chemistry training programs and is a necessary tool to assist students in conducting scientific research, graduation thesis and advanced learning.  Textbook(s): [1] Bui Xuan Vung, Quantitative Chemical Analysis (Module has been accepted by decision number 749/QĐ-ĐHSP). [2] Bui Xuan Vung, Quantitative Chemical Analysis (Module has been accepted by decision number 749/QĐ-ĐHSP.  Reference(s):
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[1] Skoog West Holler, Fundermentals of Analytical Chemistry, Sanders College Publishing, USA, 1996. [2] David Harvey, Modern Analytical chemistry, McGraw-Hill, USA, 2000. [3] Daniel C. Harris, Quantitative Chemical Analysis, W. H. Freeman and Company, New York, 2007.



33. Analytical Chemistry Lab ( 1 ,4 ) This module equips learners with practical skills in chemical preparation, mastering titrimetric methods, calculating errors related to analysis results, and establishing analytical formula. To properly understand the methods of handling and adjust the analytical process to suit the actual conditions of the laboratory and handle laboratory safety incidents. Be the foundation for other practical subjects, graduation theses, research and career development.  Textbook(s): [1] Le Thi Mui, Practical course book of Analytical chemistry (Internal Circulation), Danang, 2005. [2] Bui Xuan Vung, Quantitative Chemical Analysis (Module has been accepted by decision number 749/QĐ-ĐHSP). Bùi Xuân Vững, Hóa Phân tích định lượng (giáo trình đã được nghiệm thu theo Quyết định số 749/QĐ-ĐHSP). [3] Bui Xuan Vung, Qualitative Chemical Analysis (Module has been accepted by decision number 750/QĐ-ĐHSP).). 



Reference(s): [1] Nguyen Tinh Dung, Analytical Chemistry, volume 3, Quantitative methods in Chemistry, Vietnam Education Publishing Limited Company, 2007. [2] David Harvey, Modern Analytical chemistry, McGraw-Hill, USA, 2000. [3] Daniel C. Harris, Quantitative Chemical Analysis, W. H. Freeman and Company, New York, 2007.



34. Mechanic and hydraulic processes ( 2 ,4 ) This course belongs to basic disciplinary knowledge cluster which provides students with knowledge on Mechanical and hydraulic processes in chemical engineering, including: 1.Properties of fluids at rest and in motion, as well as applications of related equations. 2. Liquid 3. Fan and compressor 4. Separation of liquid mixture and gas mixture 5. Liquid Stirring 6. Solids crushing and Screening.  Textbook(s): [1] Pham Thi Doan Trinh, Mechanical and Hydraulic processes (course book), 2016  Reference(s):
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[1] Nguyen Bin, Processes and Equipment in Food and Chemical Engineering,volume 1, Scientific and Engineering Press, Ha Noi, 2005 [2] Tran Xoa et. al., Handbook of Processes and Equipment in chemical engineering, Volume 1&2, Scientific and Engineering Press, 2006 [3] Do Van Dai, Nguyen Trong Khuong, Tran Quang Thao, Vo Thi Ngoc Tuoi, Fundamentals of processes and Equipment in chemical engineering, Volume 1&2, University and professional secondary school Press, 1984. [4] Nguyen Bin, Calculations of processes and equipment in food and chemical engineering, Volume 1, Scientific and Engineering Press, 2001. [5] D.W. GREEN, R.H. PERRY, Perry’s chemical engineers’ handbook, 8th edition, ebook by The McGraw-Hill Companies, USA, 2008 .



35. Physical Chemistry II (2, 5 ) This course belongs to the knowledge of basic chemistry, providing students with the knowledge of (i) the reaction rate, (ii) the relationship between the reaction rate to reactants concentrations, to reaction order, to reaction temperature; (iii) reaction mechanisms, (iv) concepts of catalysis, of dispersion systems, (v) the concepts and laws of physical adsorption, (vi) methods for synthezing of colloids, (vii) specific properties of colloids such as kinetics, electrical, optical properties, (viii) stability of the dispersion system, as well as applications of this system..  Textbook(s): [1] Robert G. Mortimer, Physical Chemistry, Third Edition, Elsevier Academic Press, 2008 [2] Nguyen Huu Phu, Physical Chemistry and Interface Colloid Sciences, Science and Technics Publishing House, 2003. [3] Lam Ngoc Thiem, Tran Hiep Hai, Nguyen Thi Thu, Workbook of Physical Chemistry  References [1] Kiselepva, Workbook of Physical Chemistry, University and professional secondary school Press, Hanoi, 1979. [2] Samuel Glasstone, David Lewis; Element of physical Chemistry; D-Vanostrand C.INC (second edition). [3] E.V. Kiselyova, G.S. Karetnikov, I.V. Kudryashov; Problems and exercises in physical Chemistry; Moscow, 1987. [4] E.V. Kiselyova, G.S. Karetnikov, I.V. Kudryashov; Physical Chemistry; Moscow, 1987. [5] D.A. Fridrikhsberg; A course in colloid chemistry; Moscow, 1986. (Reference Textbook)



36. Physical Chemistry Lab ( 1, 5) The course aims to introduce students to the working rules in chemistry labs, the necessary laboratory skills and experimental techniques and procedures for each physical chemistry experiment along with analytical methods of products. Students will perform thes experiments involving the sub-sections of Physical Chemistry such as: Thermodynamics, Electrochemistry, Chemical Kinetics, Chemistry of Colloids. Students carry out also the methods of calculation and treatment of experimental data.  Textbook(s): [1] Physical chemistry experiments (For internal circulation)
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 References



[1] Robert G. Mortimer, Physical Chemistry, Third Edition, Elsevier Academic Press, 2008 [2] Nguyen Huu Phu, Physical Chemistry and Interface Colloid Sciences, Science and Technics Publishing House 2006. [3] Paul Monk, Physical Chemistry – Understanding our Chemical Word, John Wiley & Sons, Ltd, 2004.



37. Heat transfer process and equipment ( 2, 5) This subject belongs to the knowledge base of the discipline, equips the learner with the basic concepts, definitions, knowledge and knowledge about the processes of heat transfer occurring in chemical technology: basic knowledge about methods of heat transfer, heat transfer, processes in chemical technology such as heating, cooling, condensing, concentrating, cooling ... calculating thermal equilibrium, material equilibrium for processes chemical engineering, process design calculations, heat transfer equipment selection, technological chaining, device productivity and foundation for technology projects, graduation projects .  Textbook(s): [1] ] Phan Thanh Son, Lecture of Processes and Heat Transfert (For internal circulation, 2011)  References [1] Pham Xuan Toan, Processes and Equipments in Food and Chemical Engineering, Volume 3. Processes and Heat Transfer Equipment, 2007. [2] Nguyen Bin, Handbook of Processes and Equipment in chemical engineering, volume 1&2, Science and Technics Publishing House 2006 [3] Donald Q. Kern. Process heat transfer. Professional lecturer in chemical engineering case institute of technology, 1972. [4] Nguyen Duc Loi, Basic of Refrigenation Engineering, Vietnam Education Publishing Limited Company, 2006



38. Basic Design of Chemical Plant ( 2, 5) This is an course that provides the learner with the steps to undertake a project to build a general chemical plant or a petroleum plant in particular, the fundamental issues in the design of a projet, principles in the selection of technological, computing and selection of equipment, design of the factory premises, piping system in the factory.  Textbook(s): [1]Tran The Truyen, Basic design of chemical plant, Internal Circulation, 2006.  Reference(s): [1] Jang Hyun Soon, Production and assembly of pipes, Labour and Social Publishing House, 2001. [2] Farid Ferrani, Pierre Issid, Marcel Khalil, Plans et schemas, Institut de chimie et de pétrochimie du College de Maisonneuve, Canada, 1995.
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[3] C. Antonelli, F. Ranchoux, Technologie et documents à l’usage des dessinateurs de bureaux d’études “Pétrole et pétroléochimie”, Société des éditions Technip, 1977. [4] P. Trambouze, Le Raffinage du pétrole, Tome IV: Matériels et équipement, Editions Technip, 1999. [5] P. Wuithier, Le Pétrole - Raffinage et Génie chimique, Tome II, Editions Technip, 1972.



39. Work safety and industrial sanitation ( 1 ,5 ) This course supplies the theory of work safety in the manufacturing zone, focud on chemical risk, fire risk. These are very important the chemical factory, the refinery or the gas plant. In addition, this course presents the theory of environment treatment in gas, liquid or solid. The content of cleaner production is introduced to that students approach the contemporary knowledge of the environment.  Textbook(s): [1] Nguyen Thi Dieu Hang, Work safety and industrial sanitation, Internal circulation, 2014.  Reference(s): [1]. Hoang Van Hung, Nguyen Duc Dan, Safety - industrial sanitation, Labour and Social Publishing House, 2003. [2]. Do Thi Ngoc Khanh, Safety technique and industrial sanitation, Vietnam National University, Ho Chi Minh City VNU-HCM, 2006. [3]. Tran Hieu Nhue, Management of industrial waste, Waste Economy Project, 2000. [4]. Da Nang city police - Fire and Rescue Police Devision, Document of Fire and Rescue training, 2002 [5]. Petroleum Vietnam - Gas Petrolimex, Handbook of Liquified Petroleum Gas, 2001 [6]. Nichan Margossian, Chemical risk, DUNOD, 2002 [7]. Ministry of Labor, War Invalids & Social Welfare – Department of Work Safety, Document of Safety and Industrial sanitation training, Labour and Social Publishing House, 2014.



40. Mass transfer process and equipment ( 2,6 ) This module is for students in chemical engineering, food chemistry, biotechnology, agroprocessing, seafood and environmental engineering. Basic knowledge of the laws, modes of transmission process. Understand the nature of the adsorption processes, adsorption, extraction, crystallization and drying; Calculate and classify the transmission equipment used in engineering and technology..  Textbooks: [1] Do Van Dai et al, Fundamentals of processes and Equipment in chemical engineering, Volume 2, University and professional secondary school Press, 1980. [1] Nguyen Bin, Processes and Equipment in Food and Chemical Engineering, Science and Technics Publishing House, 2005.  Reference(s):
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[1] Phan Nguyen Chuong et al, Chemical Engineering, Science and Technics Publishing House, 2002 [2] Nguyen Bin, Calculation in processes and equipment in chemical and food engineering, volume 2, Science and Technics Publishing House, 2001..



[3] Do Van Dai et al, Handbook of Processes and Equipment in chemical engineering, volume 1&2, Science and Technics Publishing House, 1980.. 41. Reaction Engineering – Chemical Reactors ( 2 ,6 ) This course belongs to “Chemistry and Chemical Engineering” knowledge cluster, providing students with basic knowledge of two parts: 1.



REACTION ENGINEERING: Classification of chemical reactions, basic concepts of chemical conversion processes. 2. CHEMICAL REACTORS: Classification of chemical reactors, types of the basic homogeneous reactors, application equations in the reactor design, types of the basic heterogeneous reactors, some types of reactors used in the petroleum engineering field.  Textbook(s): [1] Lê Thị Như Ý, Reaction Engineering – Chemical Reactors, internal course, 2014.  Reference(s): [1] P. TRAMBOUZE - H. VAN LANDEGHEM - J.P. WAUQUIER, Les reacteurs chimiques, Technip, 1984. [2] P. Leprince, Petroleum Refining, Vol. 3 Conversion processes, Technip, 2001. [3] Bruce Nauman, Chemical reactor design, optimization, and scaleup, McGRAW-HILL, 2002 [4] Bernard Lefrançois, Chimie industrielle, Tome 2, Problèmes résolus, 1996. [5] Ngô Thị Nga, Reaction Engineering, Scientific and Technical Press, 2002. [6] Vũ Bá Minh, Reaction Engineering, Hồ Chí Minh University of Science and Technology Press, 1999.



42. Process and equipment Lab ( 1,6 ) This module includes experiments on determining flow regime, determining the friction force resistance, partial displacement, determining the heat transfer coefficient K, calculating heat exchange during heating, drying , determine the number of plates in the experiment, and determine the drying rate and drying time, moisture content of the material after drying in the drying equipment.  Textbooks; [1] A Laboratory Guide (Internal Circulation)  References
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[1] Do Van Dai, Nguyen Trong Khuong, Tran Quang Thao, Vo Thi Ngoc Tuoi, Fundamentals of processes and Equipment in chemical engineering, Volume 1&2, University and professional secondary school Press, 1984. [2] Tran Xoa et. al., Handbook of Processes and Equipment in chemical engineering, Volume 1&2, Scientific and Engineering Press, 2006 [3] Nguyen Bin, Calculations of processes and equipment in food and chemical engineering, Volume 1&2, Scientific and Engineering Press, 2001. [4] Nguyen Bin, Processes and Equipment in Food and Chemical Engineerin,volume 1-4, Scientific and Engineering Press, Ha Noi, 2005



43. Process and equipment Project ( 2, 6) This course belongs to basic disciplinary knowledge cluster which can help students in chemical engineering, food engineering, biological engineering, agriculture and sea food products processing and students in environmental engineering understand thorougly knowledge of processes and equipment. Also, this course can help students familiarize with calculating and designing some technical schemes related to mass transfer and heat transfer. Project contents include: Material balance, Heat balance, Calculation and selection of technical scheme and equipment for evaporation, distillation, drying and cooling plants.  References [1] Do Van Dai, Nguyen Trong Khuong, Tran Quang Thao, Vo Thi Ngoc Tuoi, Fundamentals of processes and Equipment in chemical engineering, Volume 1&2, University and professional secondary school Press, 1984. [2] Tran Xoa et. al., Handbook of Processes and Equipment in chemical engineering, Volume 1&2, Scientific and Engineering Press, 2006 [3] Nguyen Bin, Calculations of processes and equipment in food and chemical engineering, Volume 1&2, Scientific and Engineering Press, 2001. [4] Nguyen Bin, Processes and Equipment in Food and Chemical Engineerin,volume 1-4, Scientific and Engineering Press, Ha Noi, 2005



44. Process and equipment Internship ( 1, 6) This course helps students in chemical engineering, food engineering, biological engineering, agriculture and sea food products processing and students in environmental engineering perceive knowledge, pratical skills, process diagrams, equipment as well as organisation system at a sugar cane mill, which contains most of necessary equipment related to courses of Processes and equipment in chemical engineering). In addition, students have opportunities to notice possible problems and solutions; problems related to work safety and evironment at the manufacturing site.  Reference(s): [1] [3] Do Van Dai, Nguyen Trong Khuong, Tran Quang Thao, Vo Thi Ngoc Tuoi, Fundamentals of processes and Equipment in chemical engineering, Volume 1&2, University and professional secondary school Press, 1984. [2] Tran Xoa et. al., Handbook of Processes and Equipment in chemical engineering, Volume 1&2, Scientific and Engineering Press, 2006.
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[3] Nguyen Bin, Calculations of processes and equipment in food and chemical engineering, Volume 1&2, Scientific and Engineering Press, 2001. [4] Nguyen Bin, Processes and Equipment in Food and Chemical Engineering,volume 1-4, Scientific and Engineering Press, Ha Noi, 2005 [5] Le Thi Thao Tien, Lecture notes for workers in centrifugal sugar manufacturing, Danang University, 2011



45. Process Simulation ( 2,6 ) This course belongs to “Chemistry and Chemical Engineering” knowledge cluster, providing students with general knowledge of process simulation with professional software in the field of chemical engineering in general and of petroleum engineering in particular. Thereby, students would be conducted how to select the appropriate thermodynamic model, to comprehend the steps of simulating a stream, a device, or a process diagram, to master competently common manipulations in simulation using PROII software by practicing the applied exercises.  Textbook(s): [1] Lê Thị Như Ý, Process simulation, internal course, 2014.  Reference(s): [1] PRO/II - Reference manual - Usage guide. [2] Lê Thị Như Ý, Informatics applied in chemistry, internal course, 2014. [4] [3] Đỗ Văn Đài - Nguyễn Trọng Khuôn - Trần Quang Thảo - Võ Thị Ngọc Tươi - Trần Xoa, Basics of chemical process and equipment, Tom 1 & 2, University and professional secondary school Press



46. Catalyst technology (2, 6) This course supplies the catalytic basic concepts, the theory of catalyst. Students understand chemical process in present with catalyst, reaction rate, kinetic and catalyst. This course introduces methods of solid catalyst synthesis, determination of specific surface area for some porous materials and some popular catalysts as silica, active charbon, alumina and zeolite.  Textbook(s): [1] Nguyen Thi Dieu Hang, Catalyst technology, Internal circulation, 2014.  Reference(s): [1]. Nguyen Huu Phu, Adsorption and Catalysis on porous materials, Science and Technics Publishing House, 1998 [2]. Dao Van Tuong, Catalyst Kinetics, Science and Technics Publishing House, 2006. [3]. Nguyen Dinh Hue, Tran Kim Thanh, Nguyen Thi Thu, Chemical Kinetics and Catalysts, Viet Nam Education Publishing House, 2003. [4]. Jean-Pierre Wauquier, Refining - Separation process, TECHNIP, 1998 [5]. C. Naccache, Zeolite: Structure and composition, Catalyst class in Vietnam, 1996 [6]. S. M. Auerbach, K. A. Carrado, P. K. Dutta, Handbook of Zeolite Science and Technology, Marcel Dekker, 2003.
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[7]. C. Naccache, Heterogeneous catalyst in industrial processes, Techniques de l’Ingénieur, 2005.



E. Petroleum Engineering 47. English For Petroleum Engineering ( 2, 5) This module belongs to Petroleum engineering knowledge cluster, providing students common terminology and general knowledge of petroleum engineering and focus on some important grammar points, including: -



TERMINOLOGY AND KNOWLEDGE OF OIL REFINING AND GAS PROCESSING: Introduction of petroleum industry. Crude oil distillation. Generality of crude oil and petroleum product. How a refinery works. Natural gas. - GRAMMAR FOCUS: Reported speech. Relative clauses (adjective clauses). Active and passive. Past simple and present perfect. Conditional tense.  Textbook(s): [1] Lê Thị Như Ý, English for petroleum engineering, internal course, 2015.  Reference(s): [1] Lewis Lansford, D’arcy Vallance. Oxford English for careers: Oil and Gas, 2011. [2] Nguyễn thị Hiền, The language of Chemistry, Food and Biological Technology in English, Scientific and Technical Press, 2003. [3] Robert A. Meyers, Chemical engineering, Quebecor/Book Press, 1997. [4] Raymond Murphy, English grammar in use, A self-study reference and practise book for intermediate students, 2003.



48. Introduction To Petroleum Engineering (2,5) This course belongs to the Petroleum engineering knowledge cluster, providing students with general knowledge of Petroleum Engineering Division of University of Technology - University of Da Nang; an overview of Refining processes, Petrochemical processes and Gas Conditioning and Processing; learning and having an overview about Petroleum Engineering discipline through related documentary film and having practical experience through a short stage at the Dung Quat refinery.  Textbook(s): [1] Lê Thị Như Ý, Introduction To Petroleum Engineering, internal course, 2015.  Reference(s): [1] Documentary film “Launching 90m water self-lift platform”. [2] Documentary film “Overview of Dung Quất Refinery”. [3] Documentary film “Overview of Dinh Cố Gas Conditioning and Processing Plant”.
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[4] Documentary film “Overview of Phú Mỹ Fertilizer Plant”.



49. Chemistry of petroleum This is the first course of Petroleum Engineering students who will be provided knowledge of oil and gas and their role in human life and industrial production. Through the module, learners will be provided the knowledge of the origin, chemical composition of the oil, the influence of the composition on the properties of the petroleum products. In addition, this course provides to learners the properties of crude oil and also some petroleum products. Good knowledge of this module will help learners to access the following subjects more easily.  Textbook(s): [1] Dr. Truong Huu Tri, Petroleum Chemistry and Gas, Danang Publishing House, 2016.  Reference(s): [1] Trần Mạnh Trí, Petroleum Chemistry and Gas in Vietnam, Science and Technics Publishing House, 1996 [2] Jean - Piere WAUQUIER, Pétrole brut - Produits Pétroliers - Schémas de Fabrification, Editions Technip, 1994 [3] Jean - Piere WAUQUIER, Pétrole brut – Raffinage et Génie Chimique, Editions Technip, 1972 [4] Uttam Ray Chaudhuri, Fundamentals of Petroleum and Petrochemical Engineering, CRC Press, 2010. [5] Hussein K. Abdel-Aal, Mohamed A. Aggour, Mohamed A. Fahim, Petroleum and Gas Field Processing, CRC Press, 2015. [6] James G. Speight, Petroleum Chemistry and Refining, CRC Press, 1997.



50. Petroleum chemistry Lab The course introduces students to the principles of working in the oil refining laboratory, the necessary laboratory skills through experiments to determine the crude oil as well as petroleum products. Understand the meaning of the properties to be identified for crude oil or petroleum products. Practice a number of operations required in the analysis of crude oil or petroleum products.  Textbook(s): [1] Dr. Truong Huu Tri, Petroleum Chemistry and Gas, Danang Publishing House, 2016.  Reference(s): [1] Nguyễn Ngọc Liên, Phạm Thanh Yên, Bùi Huệ Cầu, Hà Văn Lộc, Crude Oil and Petroleum ptroducts Testing - ASTM, Ministry of Trade, 1993 [2] Kiều Đình Kiểm, Petroleum products and petrochemicals, Science and Technics Publishing House, 1999



51. Automobile Pollution* ( 2,6 ) This module provides students with basic knowledge about internal combustion engines as well as knowledge related to environmental pollution caused by the use of engines, orientation of
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using new fuel for fossil fuels. Specific contents of the module include: Introduction to internal combustion engines; Harms of pollutants in internal combustion engine exhaust gases; Mechanism of formation of pollutants in exhaust gases of internal combustion engines; Technical measures to limit pollution in exhaust fumes of internal combustion engines; Overview of Energy - Environment and Renewable Energy Sources  Textbook(s):



[1] Nguyen Thi Thanh Xuan, Engines and Environmental Pollution, Internal Circulation, Da Nang University of Technology, 2013.  Reference(s): [1] Bui Van Ga, Engine and Environmental Pollution, Education Publishing House [2] Nguyen Tat Tien, Internal combustion engine, Education Publishing House [3] Bui Van Ga (Editor), Biogas engine, Education Publisher, 2012 [4] Paul DEGOBERT, Automobile et Pollution, Edition Technip, 1992 [5] Philippe DAGAUT, Formation et réduction des polluants en combustion, CNRS



52. Applied thermodynamic ( 2,6 ) The Applied Thermodynamics module introduces knowledge related to basic thermodynamic definitions and functions; the thermodynamic principles as well as the equation of state. This module helps learners to apply the principle of thermodynamics to calculate the thermodynamic properties of the fluid stream (pure / mixed). The module also provides knowledge related to the equation of state and thermodynamic models applied to the analysis of physiological phenomena of fluid flow, especially in the field of petroleum, thus helping learners know how Select a suitable thermodynamic model in industry - application in simulation.  Textbook(s):



[1] Nguyen Dinh Lam, Nguyen Thi Thanh Xuan, Applied Thermodynamics, Internal Circulation, Da Nang University of Technology, 2015.  Reference(s): [1] J-C De Hemptine, Thermodynamique appliquée, Cours de l'IFP School [2] Vidal, J., Thermodynamique: Application au chimique et l'industrie pétrolière, Technip, 1997. [3] BEIGE. Poling, J.M. Prausnitz & J.P O'Connell, The properties of gases and liquids, 5th edition, McGraw Hill Book Comp., 2000. [4] Wauquier, J-P, Pétrole Brut; Produits Pétroliers; Schémas de Fabrication, Technip, 1994 [5] M. Riazi, Characterization and Properties of Petroleum Fractions 1 st ed. ASTM, 2005



53. Petroleum products* ( 2,6 ) The aims of this course is provide to learners the information about the influence of compounds and hydrocarbon family present in the petroleum product on their properties. Explain
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the meaning of the standards used in evaluating the quality of each compound of petroleum product. This is the basis for learners to analyze and select the source of raw materials suitable for the purposes of blending to produce commercial petroleum products that meet technical and economic requirements and environment.  Textbook(s): [1] Dr. Truong Huu Tri, Petroleum Products, Internal Circulation, 2015.  Reference(s): [1] Kiều Đình Kiểm, Petroleum products and petrochemicals, Science and Technics Publishing House, 1999 [2] Xavier NONTAGNE, cours carburants, combustibles et additifs - Essences, 2000 [3] Xavier NONTAGNE, cours carburants, combustibles et additifs - Gazole, 2000 [4] Xavier NONTAGNE, cours carburants, combustibles et additifs - Carburants spéciaux, 2000 [5] Xavier NONTAGNE, cours carburants, combustibles et additifs - Carburants oxygénés, 2000 [6] James G. Speight, Petroleum Chemistry and Refining, CRC Press, 1997.



54. Multicomponent distillation ( 2 ,7 ) This is one of the first specialized subjects of learners, thus creating the foundation of knowledge, skills as well as consciousness and attitudes in study and later professional work of learners. This discipline is a prerequisite for a better learning in the discipline of separation process in the oil and gas industry, refining technology, petrochemical technology, gas processing technology, petroleum equipment. This subject is also independent because this course equips students with the knowledge and skills to design a distillation system from simple to complex so that they can be applied immediately to the real work after finishing school.  Textbook(s):



[1] Nguyen Thi Thanh Xuan, Multicomponent Distillation, Internal Document, Da Nang University of Technology, 2015.  Reference(s): [1] Vo Thi Ngoc Tuoi - Hoang Minh Nam, Distillation of multi-component mixture, Publisher of Vietnam National University, 2004. [2] Nguyen Huu Tung, Separation Technique for multi-component mixture, Hanoi University of Technology, 2012 [3] Vo Van Ban - Vu Ba Minh, Process and equipment of chemical technology - Volume 3. Mass transfer, Publisher of Vietnam National University, 2004 [4] M. Riazi, Characterization and Properties of Petroleum Fractions, ASTM, 2005 [5] P. Wuithier, Le Petrole- Raffinage et Genie chimique, Technip, 1972 [6] R. Bulle, Distillation, Cours de l'IFP School, Cycle RIG, 2010
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[7] Doherty, M.F. & Malone, M.F., Conceptual Design of Distillation Systems, McGraw Hill Book Company Inc., New York, 2001



55. Refining processes 1 (2, 7) This module provide learners with a background in technology as well as in operation of each refining process including: raw materials, products, basis theory, technological diagrams, technological conditions, operation principle of main equipment in the technological diagram. The main contents of this module relate to: Transformations under the influence of heat in the refinery: Visbreaking and Coking process; Hydrogenation processes of petroleum fractions like NHT process, HDS process; Acid gas treatment in refineries: removing acid gas with amine, recovering acid gas and producing elemental sulfur; The process of improving the quality of gasoline: Isomerization, Etherification, MEROX- transform and remove mercaptans in the petroleum fractions: LPG, Naphtha, Kerosene. The Refining processes 1, along with the Refining processes 2, will help learners to improve their knowledge of refining technology so that they understand the meaning and importance of refining technology as well as how to build it. A technological diagram of an oil refinery depending on the type of crude oil and the market demand for petroleum products.  Textbook(s):



[1] Nguyen Thi Thanh Xuan, Refining Processes 1, Internal Circulation, Da Nang University of Technology, 2015.  Reference(s): [1] Le Van Hieu, Petroleum Processing Technology, Science and Technology Publishing House, 2000 [2] P. Wuithier. Le Petrole - Raffinage et Génie chimique, T1, Technip, 1972 [3] J.-p. Wauquier. Les procédés de transformation, T3, Technip, 1994 [4] J.-p. Wauquier. Matériels et Equipements, T4, Technip, 1994



56. Refining Processes 2 (2, 7) This course belongs to the Petroleum engineering knowledge cluster, providing students with overview knowledge of some major conversion processes with the presence of catalysts in the refining industry include: catalytic cracking, catalytic reforming, alkylation, hydrocracking.  Textbook(s): [1] Lê Thị Như Ý, Refining Processes 2, internal course, 2014.  Reference(s): [1] P. WUITHIER. Le Petrole - Raffinage et Génie chimique, T1, Technip, 1972 [2] J.-P. WAUQUIER. Conversion processes, T3, Technip, 2001 [3] J.-P. WAUQUIER. Materials and Equipment, T4, Technip, 2000 [4] ROBERT A. MEYERS. Handbook of petroleum refining process, McGraw-Hill, 1996.
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57. Refining Processes Lab (1, 7) This course belongs to the Petroleum engineering knowledge cluster, providing students with basic knowledge and common manipulation for crude oil analysis on SIMDIS Simulation Distillation coupling with Detailed Hydrocarbon Analysis (DHA) (Unit 1), for determining the actual boiling point distillation curve on the Petrodist 100S (Unit 2), conducting students how to use Hysys software for Static (Unit 3) and dynamic (Unit 4) simulation of the distillation Unit. Students will practice Unit 1, Unit 2 at the Petroleum Processing Technology Laboratory and practice simulations for unit 3 & 4 by team with 5 - 8 members.  Textbook(s): [1] Lê Thị Như Ý, Refining Processes Lab, internal course, 2014.  Reference(s): [1] Aspen Hysys – Tutorials and Applications, Refining Tutorial. [2] P. WUITHIER. Le Petrole - Raffinage et Génie chimique, T1, Technip, 1972 [3] J.-P. WAUQUIER. Conversion processes, T3, Technip, 2001 [4] J.-P. WAUQUIER. Materials and Equipment, T4, Technip, 2000 [5] ROBERT A. MEYERS. Handbook of petroleum refining process, McGraw-Hill, 1996.



58. Oil and Gas Production **( 2,7 ) This course belongs to specialized knowledge, providing students with the knowledge, concepts of oil and gas exploitation, structure and main activities of oil & gas platform, design of equipments used for oil and gas exploration.  Textbook(s): [1] Nguyen Dinh Lam, Lecture of Oil and Gas Exploration and Production (For internal circulation) Nguyễn Đình Lâm. Tập bài giảng về Kỹ thuật khai thác dầu khí. Trường Đại học Bách Khoa – Đại học Đà Nẵng.  References



[1] Håvard Devold, Oil and Gas production Handbook - An introduction to oil and gas production, ABB ATPA Oil and Gas, 2006 [2] Gavin Towler, Ray Sinnott, Chemical engineering design, Principles, Practice and Economics of Plant and Process Design, Elsevier Inc, 2008 [3] GPSA, Engineering Data book, 11 Edition.



59. Separation processes in petroleum industry ( 2,7 ) This course is providing students with knowledge of the physical separation processes in refinery and gas processing, including: distillation, extraction, crystallization, adsorption. The purpose, principles and operational parameters of the processes are thoroughly analyzed. This includes units in refineries such as: crude oil distillery (atmospheric and vacuum), gas plant, deasphalting  Textbook(s):
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[1] Đặng Kim Hoàng, Separation processes in petroleum industry, Internal circulation, 2014.  Reference(s):



[1] Jean-Pierre WAUQUIER, Separation processes, Technip Edition, 2000. [2] David SJ STAN JONES và Peter R PUJADO, Hanbook of Petroleum Processing, Springer, 2006



60. Oil and Gas Industry Equipments **( 2,7 ) This course belongs to specialized knowledge, providing students with the knowledge, the concepts of equipments used in the field of petroleum sector. Classification, fields of application and design of major equipments used in petroleum engineering. Combine the equipments for building basic oil processing processes.  Textbook :



[1] Nguyễn Đình Lâm. Lecture of Gas and Oil Equipments (For internal circulation). Tập bài giảng về Thiết bị Dầu khí.  Reference(s):



[1] Gavin Towler, Ray Sinnott, Chemical engineering design, Principles, Practice and Economics of Plant and Process Design, Elsevier Inc, 2008 [2] GPSA, Engineering Data book, 11 Edition (Electronic) [3] Richard Turton, Richard C. Bailie, Wallace B. Whiting, Joseph A. Shaeiwitz, Debangsu Bhattacharyya; Analysis, Synthesis, and Design of Chemical Processes; Fourth Edition, Prentice Hall, 2013.



61. Applied mathematics (3,7) The module consists of 2 contents: 1/Experimental planning: the introduction of some practical problems leading to the necessity of experimental planning in empirical research. The focus of this module is on how to organize experiments in terms of experimental and total planning. In addition, this module also emphasizes the construction and optimization of mathematical models (first, second). Some of the applied mathematical problems will be presented to help students better understand the theory of experimental planning as well as the position of the subject in practical scientific research. 2/Applied Informatics: A tutorial on using Chemsketch software to draw a chemical formula and write a chemical reaction equation; and instructions for using Excel software to solve some problems in the field of chemical technology.  Textbook : [1] Nguyen Dan, Textbook of Experience Planning (Internal circulation) [2] Le Thi Nhu Y, Textbook of Applied Informatics (Internal circulation)  Reference(s):



[1] Nguyen Doan Y, Experience Planning, Science and Technics Publishing House, Hanoi, 2003



31



[2] Khuri, A.I.; Cornell, J.A. Response surfaces: Designs and Analyses. Vol 152 of Statistics: A Series of Textbooks and Monographs: CRC Press, 1996. [3] Goupy, J.L. Methods for Experimental Design – Principles and Applications for Physicists and Chemists. Elsevier Science Publishers B.V.: Amsterdam, The Netherlands, 1993.



62. Industrial Internship (Oil & gas) ( 2,7 ) Students learn about the organizational structure and functions of each department in a warehouse (gas depot, gas station, asphalt warehouse), laboratory (petroleum, experimental gas processing technology, laboratory petroleum equipment) that students come to practice. Describing, describing and presenting equipment and important parameters in the technological line. Map layout technology and analysis of strengths and weaknesses. Learn about fire prevention measures. Operational principles of analytical instruments, measuring devices, quality assessments or standards of petroleum products.  Textbook(s): Documents of company  Reference(s): [1] John M. CAMPBELL, Gas conditioning and processing, Volume 1 and 2, John M. Campbell and Company, 1998. [2] Do Van Dai, Nguyen Trong Khuong, Tran Quang Thao, Vo Thi Ngoc Tuoi, Fundamentals of processes and Equipment in chemical engineering, Volume 1&2, University and professional secondary school Press, 1984 [3] Kiều Đình Kiểm, Petroleum products and petrochemicals, Science and Technics Publishing House, 1999



[4]. J. P. WAUQUIER, P. TRAMBOUZE, Petroleum Refining, Volume 1, 2, 3, 4 & 5, Institut Francais du Petrole Publications, 1995. [5] Valves, Piping And Pipelines Handbook, Third Edition, T.C. Dickenson, 1999, Elsevier Science 63. Engineering Project 1 (Oil & Gas) ( 2,7 ) The purpose of this course is to use the learned knowledge to design a flowchart and related workshops of a refinery based on specific crude oil data. The content of the project includes: material balance for each workshop and for the whole plant. Product Blending. Heat balance for the plant. Conclusion  Textbook(s): [1] Lê Thị Như Ý, Instruction for engineering project 1, Internal Circulation, 2014.  Reference(s):



[1] ENSPM. Projet “ Mise en oeuvre des bruts“, 1998 [2] P. WUITHIER. Le Pétrole - Raffinage et Génie chimique, Vol.1, Technip, 1972 [3] J.-P. WAUQUIER. Les procédés de transformation, Vol.3, Technip, 1994
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[4] J.-P. WAUQUIER. Matériels et Equipements, Vol4, Technip, 1994 [5] ROBERT A. MEYERS. Handbook of petroleum refining process, McGraw-Hill, 1996



64. Gas conditioning and processing ( 2 ,8 ) This course belongs to the Petroleum engineering knowledge cluster, providing students with an overview of natural gas, basic technologies for gas conditioning and processing. This process includes many stages: - solid impurities removal - condensate and water removal - acid gas removal - dehydration - fractionation - helium, nitrogen and mercury removal.  Textbook(s): [1] Lê Thị Như Ý, Gas Conditioning And Processing, Internal circulation, 2015.  Reference(s): [1] Alexandre ROJEY, Traitement de gaz naturel, Technip, 1998. [2] John M. CAMPBELL, Gas conditioning and processing, Volume 1 and 2, John M. Campbell and Company, 1998. [3] Donald L. Katz & Robert L. Lee, Natural gas engineering - Production and Storage, McGraw-Hill, 1990. [4] MA. BERLIN - VG. GORTRENCOP - HP. VOLCOP, Traductors: Hoàng Minh Nam, Nguyễn Văn Phước, Nguyễn Đình Soa, Phan Minh Tân, Gas Conditioning And Processing, Hồ Chí Minh University of Science and Technology Press



65. Gas conditioning and processing Lab ( 1,8 ) This course belongs to the Petroleum engineering knowledge cluster, providing students with the basic knowledge and common manipulation for gas composition analysis on the HS RGA (Refinery Gas analysis) (Unit 1), conducting students how to use PROII software for plotting the phase equilibrium curve of a natural gas mixture (Unit 2), for simulating the acid gas removel unit using DEA absorbent (Unit 3) and dehydration unit using TEG absorbent (Unit 4), to master the static and dynamic simulation of a Gas processing plant using Hysys software (Unit 5). Students will practice Unit 1 at the Petroleum Processing Technology Lab and practice the simulation for the rest by team with 5 - 8 members.  Textbook(s): [1] Lê Thị Như Ý, Gas Conditioning And Processing Lab, internal course, 2015.  Reference(s): [1] Aspen Hysys – Tutorials and Applications, Gas processing Tutorial.
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[2] PRO/II - Reference manual - Usage guide. [3] Alexandre ROJEY. Traitement de gaz naturel, Technip, 1998. [4] John M. CAMPBELL. Gas conditioning and processing, Volume 1 and 2, John M. Campbell and Company, 1998.



66. Petrochemical Technology ( 2,8 ) This course demonstrates the production technologies in petrochemical from natural gas, petroleum gas, and intermediate products of refinery or gas plant. Students will approach Alkylation, Hydrogenation – Dehydrogenation, Halogenation, Oxydation and Steam-Cracking for olefin production as Ethylene, Propylene…and other processes as Sulfonation, Sulfatation and Nitrodation.  Textbook(s): [1] Nguyen Thi Dieu Hang, Petrochemical technology, Internal circulation, 2014.  Reference(s): [1]. Phan Minh Tan, Organic and Petrochemical Synthesis - Volume I, Vietnam National University, Ho Chi Minh City Publishing house, 2001. [2]. Phan Minh Tan, Organic and Petrochemical Synthesis - Volume II, Vietnam National University, Ho Chi Minh City Publishing house, 2001. [3]. A. Chauvel - G. Lefebvre - L.Castex, Petrochemical Processes - Volume I, Technip, 1992. [4]. A. Chauvel - G. Lefebvre - L.Castex, Petrochemical Processes - Volume II, Technip, 1992. [5]. D. Pascal, Steamcracking, L’Institut Français du Pétrole, 2004. [6]. D. L. Burdick, W. L. Leffer, Petrochemicals, PennWell, 2001. [7]. S. Matar, L. F. Hatch, Chemistry of Petrochemical Processes, Gulf Publishing, 2000. [8]. Axens - IFP Group Technologies, Petrochemical Processes, Gulf Publishing, 2005



67. Petrochemical Technology Lab (1, 8) This course introduces laboratory rules, necessary experimental skills, some separation and purification methods of raw materials and products. Student realizes the transesterification reaction for synthesis biodiesel from coconut oil. Evaluation of Biodiesel by viscosity, density, behavior at cold temperatue. Characterization by Fourier transforms infrared spectroscopy.  Textbook(s): [1] Nguyen Thi Dieu Hang, Petrochemical technology Lab, Internal circulation, 2014.  Reference(s): [1]. Nguyen Le Tuan, Hoang Nu Thuy Lien, Nguyen Thi Viet Nga, Experimental on Organic chemistry, University of Quy Nhon, 2009. [2]. D. L. Burdick, W. L. Leffer, Petrochemicals, PennWell, 2001. [3]. Phan Minh Tan, Organic and Petrochemical Synthesis - Volume II, Vietnam National University, Ho Chi Minh City Publishing house, 2001.



68. Lubricant, grease, additive (2,8 ) This course supplies knowledge about lubricant, grease and additives. Analyse the function and the chemical properties, the physical properties of lubricant and grease. Blend lubricant/grease
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from base oil and additives. Approach the base oil production. Evaluate the activity of some additives for lubricant/grease.  Textbook(s): [1] Nguyen Thi Dieu Hang, Lubricant - Grease - Additives, Internal circulation, 2014.  Reference(s): [1] R. M. MORTIER, M. F. FOX, S. T. ORSZULIK, Chemistry and Technology of Lubricants, Springer, 2010. [2] L. R. RUDNICK, Lubricant Additives - Chemistry and Application, Marcel Dekker, 2003 [3] Kieu Dinh Kiem, Petroleum products and Petrochemical products, Science and Technics Publishing House, 2000. [4] A. LOPEZ, Greases, Institut Français du Pétrole, 2004. [5] A. WESTELYNCK, Base oils, Institut Français du Pétrole, 2003. [6] D. FAURE, Generalities of lubricants, Institut Français du Pétrole, 2003. [7] P. DUCHESNE, Physico - Chemistry and constitution of lubricating oils, Institut Français du Pétrole, 2003. [8] J. AYEL – M. BORN, Lubricants and fluids for the automobile, TECHNIP, 1998.



69. Process Control and Regulation (2,8) This course belongs to specialized knowledge, providing students with basic concepts of control and regulation of chemical processes, methods for building and reading PFD, P&IDs drawings. Classification, application fields and establishing of basic control systems for chemical processes and related sectors such as Oil & gas, Petrochemistry, Polymer.  Textbook : [1] Nguyen Dinh Lam, Lecture of Process Control (For internal circulation)..  Reference(s): [1] William C.Dunn, Fundamentals of Industrial Instrumentation and Process Control; The McGraw Hill Companies, Inc., 2005. [2] Instrumentation & Control - Process Control Fundamentals; PAControl.com, 2006 [3]Richard Turton, Richard C. Bailie, Wallace B. Whiting, Joseph A. Shaeiwitz, Debangsu Bhattacharyya; Analysis, Synthesis, and Design of Chemical Processes; Fourth Edition, Prentice Hall, 2013



70. Analytical Techniques applied to crude oils and petroleum products (2, 8) This course provides students with knowledge of the principles and equipment of physics analysis techniques. These include: UV-VIS Spectroscopy, Infrared Spectrum, Mass Spectroscopy, Chromatography and Nuclear Magnetic Resonance, Specific Applications in Crude Oil and Petroleum Products Analysis.  Textbook(s): [1] Đặng Kim Hoàng, Analytical Techniques applied to crude oils and petroleum products, Internal Circulation, 2014.  Reference(s):
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[1] Nguyễn Đình Triệu, Physical & chemical Analysis, Volume 1, Scientific & engineering Edition, 2001 [6] Jean-Pierre Wauquier, Crude oil, Petroleum Products, Volume 1,– Technip Edition, 1995 [7] David Harvay, Modern Analytical Chemistry, McGraw-Hill Edition, 2000



71. Optimization of oil refinery activities (1,8 ) This course belongs to specialized knowledge, providing students with the basic concepts of linear optimization, the structure and operation of the refinery as the basis for modeling the oil refining process. Methods of determining the structures of variables and constraints used to optimize the operation of the refinery by linear optimization. It also provides the basic concepts of Pinch Technology and the possibilities of applying this technique in optimizing the heat recovery system. Analyzing and exploiting the obtained optimization results.  Textbook(s): [1] Nguyen Dinh Lam, Lecture of Oil Refinery Optimization (For internal circulation).  Reference(s):



[1] Jean Pierre Favennec, Refinery operation and Management, Edition Technip, 2001 [2] Bui Minh Tri, Bui The Tam, Textbook of Optimization, Transport Publishing House, 1998 [3] Software “Lingo”. [4]Richard Turton, Richard C. Bailie, Wallace B. Whiting, Joseph A. Shaeiwitz, Debangsu Bhattacharyya; Analysis, Synthesis, and Design of Chemical Processes; Fourth Edition, Prentice Hall, 2013.



72. Graduate Internship (Oil & Gas) ( 2,8 ) The module provides students with practical knowledge and skills as well as organizational systems in the factories, companies or research institutes in which they come to practice; This module helps students learn important technological processes and parameters during the operation of workshops related to the oil and gas field; the principle of operation of the main equipment / machinery in the workshop or research institute; Possible problems and fixes; Issues related to labor safety and environmental protection at the establishment.  Textbook(s): Documents of company  Reference(s): [1] John M. CAMPBELL, Gas conditioning and processing, Volume 1 and 2, John M. Campbell and Company, 1998. [2] J. P. WAUQUIER, P. TRAMBOUZE, Petroleum Refining, Volume 1, 2, 3, 4 & 5, Institut Francais du Petrole Publications, 1995. [3] Do Van Dai, Nguyen Trong Khuong, Tran Quang Thao, Vo Thi Ngoc Tuoi,



Fundamentals of processes and Equipment in chemical engineering, Volume 1&2, University and professional secondary school Press, 1984. [4] References: 36



[1] Nguyen Dinh Trieu, Methods of physical and chemical analysis, Episode 1, Scientific and Technical Prublisher, 2001 [2] Jean-Pierre Wauquier, Crude oil, Petroleum Products, Episode 1,– Technip, 1995 [3] David Harvay, Modern Analytical Chemistry, McGraw-Hill, 2000 73. Engineering Project 2 (Oil & Gas) ( 2,8 ) The Engineering Project N02 is designed to equip students with the skills they need to apply their knowledge and practical data (PFD, PID etc) in order to simulation a gas processing process; a separation or processing plant in an oil refinery etc. The results obtained from the simulation will be compared with the data in the factory PFD document to assess the reliability of the simulation scheme. From the obtained diagram, it is possible to optimize some operating conditions to increase the productivity or product quality based on the simulated technological scheme; Simultaneously set up a control (static/dynamic) control diagram of devices in the technological diagram to ensure the operation of a device or workshop when there is a change in working conditions.  Textbook(s): [1] Dr. Le Thi Nhu Y. Simulation Design (Internal circulation)  Reference(s): [1] M. H. LONGO. PROII - Logiciel de simulation de procedes, ENSPM 1999 [2] PRO/II - Reference manual - Usage guide [3] Hysys-Reference manual-Usage guide [4] David S.J. STAN JONES và Peter R. PUJADO, Hanbook of Petroleum Processing, Springer, 2006.



74. Final Project ( 10,9 ) This module aims to provide students with an opportunity to participate in an activity that will allow them to demonstrate the ability to apply the knowledge and skills they have gained over the years of training provided by the program. Projects may contain research content, design content or deep research into a technological process, practical techniques; All of this content is designed to ensure that students are able to apply, analyze, synthesize and evaluate the amount of information they receive, and in particular, the ability to communicate and impart knowledge as well as their understanding of the problem. Textbook(s): All materials /document related to the field should be studied
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