能源与动力工程 学院国际一流水平 研究生课程简介
	课程名称：洁净燃烧理论与技术
	课程代码：121.517

	课程类型：二级学科基础课 

	考核方式：  考试                            
	教学方式：讲授

	适用专业：热能工程 能源环境工程 新能源与可再生能源
	适用层次： 硕士  

	开课学期：   春季
	总学时：48
	学分：3

	先修课程要求：锅炉原理，燃烧理论

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术方向

	向军（负责人）
	教授
	热能工程
	42
	燃烧理论与污染控制


	苏  胜
	博士后
	热能工程
	34
	燃烧理论与污染控制

	胡  松
	教授
	热能工程
	36
	燃烧理论与污染控制

	孙路石
	教授
	热能工程
	41
	燃烧理论与污染控制

	周英彪
	 副教授
	热能工程
	42
	燃烧理论与污染控制

	课程负责教师教育经历及学术成就简介：
向军，教授，博导
长期从事煤燃烧理论及污染物生成与控制方向研究。2000年于华中科技大学获工学博士学位，2000年-2002年于华中科技大学从事博士后研究工作，目前为煤燃烧国家重点实验室教授，煤燃烧国家重点实验室副主任，能源动力装置节能减排教育部工程研究中心副主任，教育部新世纪优秀人才计划入选者。

完成多项国家基础研究项目，近五年先后承担国家自然科学基金、国家“863”计划、国家重点基础研究发展规划项目（973计划）、国家支撑计划等资助项目10余项。

近5年发表SCI/EI收录学术论文100余篇，申请12项国家发明专利，合作编写专著、教材3部。曾获第三届亚太燃烧会议优秀青年学者奖（Young Investigators Award），研究成果获中国机械工业科技成果二等奖。


	课程教学目标：

掌握燃烧相关污染物生成机理、控制技术，重点讲述颗粒物、氮氧化物、硫氧化物、重金属、CO2温室气体、有机污染物等与燃烧相关的污染物控制理论与技术。

课程大纲：（章节目录）
第1章  概述  能源与环境概述（向军）
第2章  大气污染概述（向军）
1.1 大气污染概述

1.2 大气污染的危害

1.3 大气污染源

1.4 大气污染的检测方法

1.5 我国对燃煤电厂污染物排放的控制指标

第3章  煤的分类及燃烧的基本理论（胡松）
2.1 煤的分类及特性

2.2 煤的燃烧概述

第三章 煤燃烧前净化处理（苏胜）
3.1 选煤技术

3.2 动力配煤与型煤技术

3.3 动力没的炉前脱硫技术

3.4 水煤浆技术

第四章 煤粉的清洁燃烧技术（苏胜）
4.1 燃烧脱硫技术

4.2 煤粉低NOx燃烧技术

4.3 煤的催化燃烧技术

第五章 燃煤烟气洁净化处理技术（苏胜）
5.1 烟气脱硫技术

5.2 烟气脱硝技术

5.3 烟气脱除痕量元素技术

5.4 烟气中多种污染物联合脱除技术

第六章 煤的循环流化床燃烧（孙路石）
6.1 循环流化床燃烧原理

6.2 循环流化床燃烧与污染控制

6.3 循环流化床锅炉燃烧产物的综合利用

6.4 循环流化床分类及发展方向

第七章 煤液化（胡松）
7.1 煤直接液化概述

7.2 常见煤直接液化、间接液化工艺

7.3 煤直接液化、间接液化油产品的特点

第八章 煤气化技术（胡松）
8.1 煤气化基本原理

8.2 移动床气化技术

8.3 流化床气化技术

8.4 气流床气化技术

8.5 煤气的冷却与净化

第九章 新型洁净燃烧技术－化学链燃烧及O2/CO2燃烧技术（苏胜）
9.1
化学链燃烧
9.2 O2/CO2燃烧原理

9.3 O2/CO2燃烧对污染气体排放的影响

9.4 O2/CO2燃烧的燃烧特性

9.5 O2/CO2燃烧技术国内外发展状况

9.6 IGCC系统
9.7 PFBC－CC系统及应用范围

第十章 国外洁净煤发展计划（周英彪）
10.1 美国国家洁净煤发展计划

10.2 日本国家洁净煤发展计划

10.3 澳大利亚洁净煤发展计划

10.4 欧洲各国的洁净煤发展战略

	教材： 

煤的清洁燃烧，毛健雄等，科学出版社

洁净煤技术，姚强等，化学工业出版社

	主要参考书：

1. 燃烧生成物的发生与抑制技术，［日］新井纪男，科学出版社

2. Air Pollution Control Engineering，（美国），清华大学出版社

3．大气污染控制工程（第2版），郝吉明、马广大主编，高等教育出版社

	本课程达到国际一流水平研究生课程水平的标志：

1、 师资方面：

聘请英国帝国理工教授负责讲授16学时课程。

课程组2名本校教授曾留学英国、德国，获洪堡学者项目资助。
2、 教学内容方面：

  讲授经典污染物控制理论，同时讲授国际前沿学术进展。
3、 教学方式方面：

课堂教学与课堂讨论相结合。
4、 教材方面：

  采用国内教材与国际教材相结合。
5、 其它：

重视结合每个研究生的研究方向进行学术讨论和考核。


附件6． 能源与动力工程 学院国际一流水平 研究生课程简介
(英文)
	Course name：Clean combustion theory and Technology
	Course code：121.517

	Course type： sub-discipline basic course

	Assess mode：  examination                            
	Teaching method：lecture

	Proper specialty： Thermal Engineering /Energy Environment Engineering
	Proper degree：master 

	Semester：    SPRING
	Credit hours：48h
	Credits：3

	Prerequisite：BOILER PRINCIPLE,COMBUSTION THEORY

	Members of the team
	Title
	Specialty
	Age
	Research field

	 Xiang jun

 (responsible)
	professor
	Thermal engineering
	42
	Combustion theory and pollution control

	 Su sheng
	post-doctor
	Thermal engineering
	34
	Combustion theory and pollution control

	 Hu song
	professor
	Thermal engineering
	36
	Combustion theory and pollution control

	 Sun lu-shi
	professor
	Thermal engineering
	41
	Combustion theory and pollution control

	 Zhou ying-biao
	associate professor
	Thermal engineering
	42
	Combustion theory and pollution control

	Synopsis of education experience and academic achievements of the responsible teacher：

Xiang jun, professor, PhD supervisor

Longtime engaged in the field of coal combustion theory and pollutant formation and control. Obtained doctoral degree at Huazhong University of Science and Technology in 2000, engaged in postdoctoral research at Huazhong University of Science and Technology from 2000 to 2002. Titled as professor of state key laboratory of coal combustion, deputy director of state key laboratory of coal combustion, deputy director of MOE engineering research center of energy conservation and emission reduction of energy and power device, selected in MOE program for new century excellent talents.

Completed numbers of national basic research project, taken on more than ten National supported program in recent five years, including National Science Foundation of China, National High Technology Research and development program of China (863 program) and State Key Development Program of basic research of China (973 program).

Published more than 100 SCI/EI included academic papers in recent five years, declared 11 national invention patents, co-authored 3 monograph and textbooks. Acquired Young Investigators Award on the third Asia-Pacific combustion conference and the second prize of engineering industry scientific and technological achievements of China

	Objectives：

To grasp the formation mechanism and control technology of combustion-related pollutants, focus on the control theory and technology of combustion-related pollutants such as particulate matter, nitrogen oxides, sulfur oxides, heavy metals, CO2 greenhouse gases, organic pollutants, and so on

Syllabus：

Chapter 0: overview. An overview of the energy and the environment (Xiang Jun)

Chapter 1: Overview of air pollution (Xiang Jun)

1.1 Overview of air pollution

1.2 The hazards of air pollution

1.3 Source of air pollution

1.4 The test methods of air pollution

1.5 The control standards to the power plant pollutant emission in China

Chapter 2: Classification of coal and combustion theory (Hu Song)

2.1 Classification and characteristics of the coal

2.2 Overview of coal combustion

Chapter 3: Purification before coal combustion (Su Sheng)

3.1 Coal preparation technology

3.2 Steam coal blending and briquette technology

3.3 Furnace desulfurization technology of steam coal

3.4 Coal-water slurry technology

Chapter 4: Clean-combustion technology of pulverized coal (Su Sheng)

4.1 Combustion desulfurization technology

4.2 Low NOx combustion technology of pulverized coal

4.3 Catalytic combustion technology of coal

Chapter 5: Purificatory Technology of coal-fired flue gas (Su Sheng)

5.1 Flue gas desulfurization technology

5.2 Flue gas denitrification technology

5.3 Technology of flue gas removal of trace elements

5.4 Joint removal of a variety of pollutants in the flue gas

Chapter 6: Circulating fluidized bed combustion of coal (Sun Lu-shi)

6.1 Principle of circulating fluidized bed combustion

6.2 Circulating fluidized bed combustion and pollution control

6.3 Comprehensive utilization of the combustion products of circulating fluidized bed boiler

6.4 Classification and development of circulating fluidized bed

Chapter 7: coal liquefaction (Hu Song)

7.1 Overview of direct coal liquefaction

7.2 Common technology of direct and indirect coal liquefaction

7.3 The characteristic of direct and indirect coal liquefaction oil products

Chapter 8: Coal gasification technology (Hu Song)

8.1 Basic principle of coal gasification

8.2 Moving bed gasification technology

8.3 Fluidized bed coal gasification technology

8.4 Entrained-bed coal gasification technology

8.5 Coal gas cooling and purification

Chapter 9: New clean coal combustion technology—chemical-looping combustion and O2/CO2 combustion technology (Su Sheng)

9.1 Chemical-looping combustion

9.2 Principle of O2/CO2 combustion

9.3 Effect of O2/CO2 combustion on emission of polluting gases

9.4 Combustion characteristic of O2/CO2 combustion

9.5 Development situation of domestic and foreign of O2/CO2 combustion

9.6 IGCC system

9.7 PFBC-CC system and applications

Chapter 10: Foreign clean coal development plan (Zhou Ying-biao)

10.1 United States national clean coal development plan

10.2 Japan national clean coal development plan

10.3 Australia national clean coal development plan

10.4 European countries’ clean coal development plan

	Textbooks： 

The clean combustion of coal, Mao jian-xiong et al, Science Press

Clean coal technology, Yao qiang et al, Chemical Industry Press

	Bibliography：

1. Emissions and Control Technology of Combustion Products, [Japan] Norio Arai, Science Press
2. Air Pollution Control Engineering, (America), Tsinghua University Press

3. Air pollution Control Enginnering, Hao ji-ming (second edition), Ma guang-da, Higher Education Press

	The symbol of this course has achieved world-class level：

1、 Teachers：

Invite professor from Imperial College to teach 16 credit hours;
Two professors of the team had studied in England and Germany, and were supported by Humboldt scholars program

2、 Contents：

Teach typical pollutants control theory and advance academic progress

3、 Methods：

Combine teaching with discussion

4、 Textbooks：

Combine domestic textbooks with international ones

5、 Others：

Combine examination and academic discussion with the research interest of each graduate student



