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081304T  

Energy Chemical Engineering  

 

 

Educational Aims : 

 

In order to adapt to social development demand for energy development and utilization, develop 

highly social responsibility and international vision, generous basic theoretical knowledge and solid energy 

chemical engineering professional knowledge, strong engineering practice ability, strong innovation ability 

and team cooperation of morality, intelligence and physique, beauty, labor all-round development of quali-

fied builders and successors of the socialist cause, high-quality applied talents who can engage in product 

development, process design, production operation and technical management, scientific research, etc. in 

energy and chemical engineering related industries such as chemical industry, energy, power, and environ-

mental protection. 

 

To be specific, there are five aspects: 

1

 

1. Ability to comprehensively use basic theoretical knowledge and energy chemical engineering ex-

pertise to conduct process design, research and product development on complex engineering problems in 

energy chemical engineering production. 

2

 

2. Ability to use advanced professional technical means and modern engineering tools to analyze and 

propose solutions to complex engineering problems in the energy chemical engineering process, so as to 

realize the process optimization of the complex energy chemical engineering production process. 

3

 

3. Be able to track the current domestic and foreign development status and trends of energy chemical 

engineering and related fields, broaden international horizons, be familiar with energy chemical engineer-
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ing and related industries related to economics, environmental protection, safety and other related 

knowledge, and be able to independently carry out scientific research projects in energy chemical engi-

neering and related fields . 

4

 

4. Be able to independently undertake production, operation and project management in the process of 

energy chemical engineering, be able to communicate and communicate effectively with colleagues in the 

industry and the public, and have good innovation, organization and coordination capabilities, and team-

work capabilities. 

5

 

5. Be able to establish a correct outlook on life, ethics and values, have good humanities and social 

science literacy, continue to learn independently to improve their professional and professional skills, im-

prove their competitiveness in the workplace, and adapt to the ever-changing domestic and international 

industry situation. 

5  

Career orientation, career field and occupational ability expectations of graduates of this major five 

years or so after graduation are as follows: 

 

Career orientation: responsible person for engineering projects, business backbone of engineering 

projects, process engineer, design engineer, etc. 

 

Professional fields: research and development, process design, manufacturing, product testing, pro-

duction management and product application of energy and chemical products. 

 

Occupational ability: To obtain intermediate titles or work in important positions equivalent to inter-

mediate titles. 

Outcomes  

1. 

 

2. 

 

3. /

 

4. 

 

5. 



能源化学工程专业培养方案（2019 版） 

 

3 
 

 

6. 

HSE

 

7. 

 

8. 

 

9. 

 

10. 

 

11. 

 

12. 

 

1. Engineering knowledge: Master the basic and professional knowledge of mathematics, natural 

science and energy chemical engineering, and be able to use its principles and methods to solve complex 

engineering problems in energy and chemical related fields, especially in coal chemical industry, petroleum 

chemical industry and energy and power. 

2. Problem analysis: Be able to apply the basic principles of mathematics, natural science and energy 

chemical engineering science to identify, express, and analyze complex engineering problems in the field of 

energy chemical engineering through literature research in order to reach effective conclusions.       

3. Design/Develop solutions: In considering the environment and security, laws and regulations and 

the related standards, as well as economic, cultural, social and environmental constraints under the premise, 

can design according to the energy complex engineering problems in the process of chemical solution, de-

signed to meet the specific needs of the system, unit (parts), or process, and can reflect innovation con-

sciousness in the design process. 

4. Research: Able to conduct research on complex engineering problems in energy and chemical pro-

cesses based on scientific principles and using scientific methods, including designing experiments, ana-

lyzing and interpreting data, and drawing reasonable and effective conclusions through information synthe-

sis. 

5. Use modern tools: On energy and chemical industry fields such as chemical, petrochemical and 

energy power such as technological process and equipment development and design, complex engineering 

problems, such as chemical production safety, energy conservation and emissions reduction, development, 

selection and use of appropriate technology, resources and modern engineering tools and information tech-

nology, including the prediction and simulation of complex engineering problems, and to understand its 

limitations. 

6. Engineering and society: Master in the fields of energy chemical industry professional technology 

standard, intellectual property, industrial policy and laws and regulations, understand HSE management 

system, enterprises can evaluate professional engineering practice and the energy and chemical industry in 

the process of complex engineering solutions to problems of social, health, safety, and legal and the poten-

tial impact of culture, and understand the responsibility. 
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7. Environment and sustainable development: Understand the principles, policies, laws and regula-

tions related to the profession and industry production, design, research and development, environmental 

protection and sustainable development, understand and evaluate the impact of engineering practice activi-

ties on the environment and social sustainable development of energy and chemical process. 

8. Professional norms: With correct socialist core values, humanistic and social science literacy, so-

cial responsibility, all-round development of moral, intellectual, physical, aesthetic and hard work, qualified 

builders and successors of socialism, able to understand and abide by engineering professional ethics and 

norms in engineering practice, fulfill responsibilities. 

9. Individuals and teams: Able to act as an individual, team member and leader in a mul-

ti-disciplinary engineering team, good at communicating with team members and able to successfully com-

plete the role exchange. 

10. Communication: Ability to effectively communicate and communicate with industry colleagues 

and the public on complex engineering issues in energy and chemical industry, including writing engineer-

ing reports and design documents, making presentations, clearly expressing opinions or responding to in-

structions.Have a certain understanding of international development trends and research hotspots in energy 

and chemical engineering and related fields, and be able to communicate and communicate in a 

cross-cultural context. 

11. Project management: Understand the cost structure of the whole cycle and process of engineering 

and products, understand the principles of engineering management and economic decision-making meth-

ods involved, and be able to apply them in a multidisciplinary environment. 

12. Lifelong learning: Have the consciousness of independent learning and lifelong learning, and I 

constantly follow up and learn the latest technical knowledge in energy and chemical industry related fields. 

I have the ability to continuously learn and adapt to social development. 

Core Courses  

 

Inorganic Chemistry, Organic Chemistry, Analytical Chemistry, Physical Chemistry, Coal Chemistry, 

Chemical Principles, Chemical Reaction Engineering, Chemical Separation Engineering, Chemical Ther-

modynamics, Chemical System Engineering, Chemical Design Introduction, Coal Chemical Technology, 

Petrochemical Technology, Natural Gas Engineering, Chemical Process Safety and Environmental Protec-

tion. 

Main Practical Courses  

2 3 1 2

 

1 1 4 1

2 3 2

2 17  

General Practical Courses: Admission and Mental Health Education for 1 week, Military Training for 

2 weeks, Metalworking Practice for 3 weeks, Graduation Education for 1 week, and Dispersed Ideological 

and Political Lessons for 2 weeks. 

Professional Practical Courses: Acquaintance Practice for 1 week, Science and Technology Innovation 
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Practice for 1 week, Production Practice for 4 weeks, Chemical Principle Simulation Operation for 1 week, 

Chemical Engineering Course Design for 2 weeks, Coal Chemical Process Course Design for 3 weeks, 

Course Design of Petrochemical Technology for 2 weeks, Energy and Chemical Comprehensive Experi-

ment for 2 weeks, Graduation Design for 17 weeks. 

Program Features  

70%

 

Energy Chemical Engineering focuses on energy clean conversion and efficient use. Based on the fact 

that coal resources is rich in Chinese energy structure, accounting for about 70% of fossil fuels, this pro-

gram emphasizes the training of theoretical knowledge and technology in clean and efficient use of coal. 

Graduation Qualification Requirements  

4 2  

≥65  

182.5

137.5 41 4

 

Duration: 4 years. Graduation could be deferred for no more than 2 years. 

Final Award: Bachelor of Engineering will be conferred on students with at least 65 credits on aver-

age. 

Minimum requirements for graduation: Graduates should meet the requirements of this programme, 

complete no less than 182.5 credits (no less than 137.5 credits for theoretical courses, no less than 41 cred-

its for practical courses, and no less than 4 credits for extra-curriculum activities), participate in the College 

English Test and meet the relevant minimum requirement of the university. 

Professional Course Packages  

 

AUTOCAD

 

 

According to the internal connection of courses and the principle of combining and supporting each 

other, there are two modular course groups in this major: 

Course Packages for Chemical Engineering: Inorganic Chemistry, Organic Chemistry, Analytical 

Chemistry, Physical Chemistry, Principle of Chemical Engineering, Drawing and AUTOCAD, Chemical 

Reaction Engineering, Chemical Separation Engineering, Chemical Thermodynamics, Introduction to 

Chemical Design, Chemical System Engineering, Chemical Equipment Mechanical Basis, Petrochemical 

Technology.  

Course Packages for Coal Chemical Engineering: Principle of Chemical Engineering, Chemical 

Equipment Mechanical Basis, Coal Chemistry, Coal Chemical Technology, Flue Gas Desulfurization And 

Denitrification Technology, Chemical Process Safety And Environmental Protection. 
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1 2 X1 3 4 X2 5 6 7 8

103113001
Moral, Ethics and Fundamentals of

Law
3 48 48 3×12 2×6

103113012 Marxism Philosophy 3 48 48 2×6 3×12

103111443
Chinese Modern and Contemporary History

Outline
3 48 48 2×14 2×10

103111194 Introduction to Mao Zedong Thought and the Theory System of

Socialist with Chinese Characteristics

5 80 80 2×16 3×16

103114002 Situation and Policy 2 (64) (64) 12 8 12 8 12 12

083110061  College English 14 224 224 4×12 4×16 4×16 4×12

111110021  Physical Education 4 122 122 2×13 2×16 2×16 2×16

063110011  Foundation of Computer 2 30 30 3×10

113110042
Military Theory and

Training Theory
2 36 36 2×9 2×9

491110003  Employment Education 1 18 18 2×5 2×4

093110111 (B)  Advanced Mathematics (B) 9.5 150 150 5×12 6×15

093110062 概率论与数理统计Probability and Mathematical Statistics 3.5 56 56 4×14

093110091  Linear Algebra 2.5 44 44 4×11

093115022 (B)   College Physics(B) 6 96 96 4×13 4×11

093114013   Physics Lab. 1.5 42 42 22 20

103116151 College Chinese 2 32 32 2×16

043115002 Introduction to Speciality 0.5 8 8 2×4

    64.5 1082 1082 16.5 23.5 13.5 8.5 0 0.5 0 0

Elective

Course

    4 96 96

68.5 1178 1178 16.5 23.5 13.5 8.5 0 0.5 0 0

3 4
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Notes
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043210022
Inorganic Chemistry

6 96 56 40 4×14 4×10

043215643
Organic Chemistry

6 96 64 32 6×16

043210064
Analytic Chemistry

4 64 32 32 4×16

043210054
Physical Chemistry

7.5 120 80 40 4×16 4×14

043211365
Principle of Chemical Engineering

9 144 96 48 6×12 6×12

043315074  Coal Chemistry 3.5 56 36 20 4×14

043220734
AUTOCAD

Chemical Engineering Drawing and AUTOCAD
3 48 24 24 4×12

39 624 388 212 24 0 3.5 8.5 11 11.5 4.5

013237443
Electronics in Electrical Engineering

2.5 40 40 4×10

063230014 C    C Language Programming 2.5 40 40 4×10

043236515  Document Retrieval 1 16 16 4×4

043225025
Chemical Process Control and Instrumentation

2.5 40 30 10 4×10后

023220143
 Thermal System and Equipment for Power Plant

2 32 32 4×8

043225205
Chemical Process Safety and Environmental Protection

2.5 42 42 6×7

053322524
技术经济分析

Technical and economical analysis
1.5 28 28 4×7

043225036
Chemical Corrosion and Protection

2 36 36 6×6

043225065  Electrochemical Basis 1.5 28 28 4×7

043325175 Electrochemical Cell 2 36 28 8 4×9

5 80 54 18 0 0 0 2.5 4.5 2 2 2.5

    44 704 442 230 24 0 3.5 11 15.5 13.5 7 2.5
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043315235  Chemical Equipment Mechanical Basis 2 32 32 4×8后

043315086  Chemical Reaction Engineering 3 48 48 4×12

043315096 Chemical Seperation Engineering 2 32 32 4×8

043315106 Chemical Engineering Thermodynamics 3 48 48 4×12

043315116 Coal Chemical Technology 3 48 48 4×12后

043310557 Chemical System Engineering 2 36 36 6×6

043315216  Introduction to Chemical Design 2 32 32 4×8

043315145
Experimental Course of Modern Analytical Technology

2 48 0 48 4×12

043315147 Innovation and Entrepreneurship Course 1 16 16 4×4

20 340 292 48 4 13 3

043325155 Industrial Catalysis 2 36 36 4×9

043325306  C-1 Chemical Industry 2 36 36 4×9后

043322767  Petrochemical Technology 2 36 36 6×6

043325346  Professional English 2 36 36 6×6

043325056
Flue Gas Desulfurization and Denitration Technology

2 36 30 6 4×9后

043325015
New Energy and Renewable Enegy

2.5 40 40 4×10

043322786  Nuclear Energy and Technology 1.5 24 24 4×6

043322747
Biomass Energy Conversion Technology

1.5 24 24 4×6

043320516 天然气工程 Gas Engineering 1.5 28 28 4×7

043322775 工程伦理 Engineering Ethics 1 16 16 2×8

5 80 74 6 0 0 2.5 2 2

25 420 366 54 0 0 0 0 6.5 15 5

137.5 2302 1994 284 16.5 27 24.5 24 20 22.5 7.5
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043410011  Enrollment and Mental Health Education 1 1 1

113110042  Military Theory and Training 1 2 2

103113001   Ideological and Political Lesson 2 2

183410013   Metalworking Practice 3 3 3

043410408  Graduation Education 1 1

043415282  Practice of technological innovation 1 1 1

043415224  Acquaintanceship Practice 1 1 1

043410217  Productive Practice 4 4 4

043415356 化工原理课程设计 Curriculum Design for Principles of Chemical Enineering 2 2 2

043415367
化工仿真操作实训

Simulation Operation on  Principles of Chemical Enineering
1 1 1

043415377   Course Design of Petrochemical Technology 2 2 2

043415258
Course Design of Coal Chemical Industry Technology

3 3 3

043415277  Comprehensive Experiment of Energy Chemical Industry 2 2 2

043410398  Graduation Project 17 17 17

41 42 3 1 3 1 0 2 12 18
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1178 51.2% 68.5 49.8% 2046 88.9% 123.5 89.8%

704 30.6% 44 32.0% 256 11.1% 14 10.2%

420 18.2% 25 18.2%   2302 100.0% 137.5 100.0%

  2302 100.0% 137.5 100.0%

 442  41 182.5

    

21 0 0 21 3 3 24 0 0

24 3.5 0 27.5 0 0 27.5 0 0

X1 0 0 0 0 1 1 1 0 0

14 8.5 0 22.5 0 0 22.5 0 0

10 11 0 21 3 3 24 2 0

X2 0 0 0 0 1 1 1 0 0

0 11.5 4 15.5 0 0 15.5 0 2

0.5 4.5 13 18 2 2 20 2 2

0 0 3 3 12 12 15 0 2

0 0 0 0 18 18 18 0 0

4
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X1 X2

Moral, Ethics and Fundamentals of Law
3.0 2.0 1.0

Marxism Philosophy 3.0 1.0 2.0

Chinese Modern and Contemporary History Outline
3.0 2.0 1.0

Introduction to Mao Zedong Thought and the Theory System of Socialist with

Chinese Characteristics

5.0 2.0 3.0

Situation and Policy 2.0 0.0 0.0 0.0 0.0 0.0 2.0

 College English 14.0 3.0 4.0 4.0 3.0

 Physical Education 4.0 1.0 1.0 1.0 1.0

 Employment Education 1.0 0.5 0.5

(B)  Advanced Mathematics (B) 9.5 4.0 5.5

(B)   College Physics(B) 6.0 3.0 3.0

无机化学Inorganic Chemistry 6.0 3.5 2.5

 Physical Chemistry 4 3.5

化工原理Principle of Chemical Engineering 4.5 4.5

    

2 3 7

8
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