《化工热力学、反应工程实验》教学大纲
一、基本信息
	课程名称：化工热力学、反应工程实验
	英文课程名称：Experiments of Chemical Reaction Engineering、Experiments of Chemical Reaction Engineering

	课程代码：160305L004
	总学分：0.5

	总学时：16
	理论学时：0

	实验学时：16
	上机学时：0

	开课学院：工学院
	适用专业：化学工程与工艺

	课程性质：必修
	先修课程：物理化学，化工原理，化工热力学、化学反应工程


二、课程简介
《化工热力学、反应工程实验》是化学工程与工艺专业的一门重要课程，作为化工热力学和化学反应工程理论课的延伸，培养学生利用化工热力学和化学反应工程的基本理论分析解决化工实际问题，培养学生严谨的科学态度，良好的实验素养以及分析问题和解决问题的能力。 
该实验课程具体内容有：（1）二氧化碳在不同温度和压力下的相行为的实验测定；（2）二氧化碳在（盐）水中溶解度的实验测定；（3）制冷系数的实验测定；（4）四釜串联停留时间分布测定；（5）乙醇脱水制乙烯动力学；（6）热分析实验。

三、教学目标
1.要求学生基本掌握化学反应过程中的实验技术；
2.理解和掌握化学反应过程中的各种参数变化状态；
3.熟悉科学研究的基本方法，训练严谨的实验态度，提高分析问题解决问题的能力； 
4.使学生从应用角度出发，在理论和实践上掌握流体热力学性质的实验测定和计算、能量平衡和高效利用、流体相平衡的实验测定和计算方法，帮助学生深入理解化工热力学和反应工程的基础知识，培养学生分析问题和解决问题的能力。
四、教学内容与学习要求
（可按章节顺序或教学单元顺序编写，要详细说明具体教学内容、教学重点和难点，应清楚地表达知识、技能的范围和深度，充分反映课程的知识和技能要求，体现课程特点。）





	序号
	实验项目名称
	主要内容
	主要仪器名称
	仪器台套数
	每组人数
	实验类型
	实验类别
	学时

	1
	CO2相行为测定
	测定不同温度下CO2的体积随压力的变化关系，并观察近临界区域内流体的相态随着压力变化的实验现象，获得不同温度、压力下的体积数据，做出PVT关系图
	CO2相行为测定仪
	4
	16
	设计性
	专业实验
	3

	2
	CO2溶解度测定
	测量CO2在纯水中不同条件下的溶解度，得出溶解度与温度和压力的关系
	溶解度测定仪
	4
	16
	设计性
	专业实验
	3

	3
	压缩制冷性能测定实验
	测定蒸气压缩式制冷循环的性能
	压缩制冷性能测定实验装置
	3
	16
	综合性
	专业实验
	2

	4
	四釜串联停留时间分布测定
	测定停留时间分布
	四釜串联装置
	4
	16
	综合性
	专业实验
	3

	5
	乙醇脱水制乙烯实验
	乙醇脱水制乙烯动力学
	乙醇脱水制乙烯装置
	4
	16
	综合性
	专业实验
	3

	6
	热分析实验
	测量一定升温速率下草酸钙的热稳定性并推测不同温度下发生的反应
	热天平
	4
	16
	综合性
	专业实验
	2


注：实验类型指演示性、验证性、综合性、设计性、创新性。实验类别指基础实验、专业基础实验、专业实验。
五、教学方法
实验演示教学。





六、考核方式
	是否排考
	否

	考核形式
	实验报告

	成绩评定方式
	百分制

	过程成绩/%
	30

	实验成绩/%
	70

	结课考试成绩/%
	0


（填写说明：
是否排考：指是否需要在教务系统安排考试及监考，填写“是”或“否”（笔试、上机、随堂考试的应填写“是”）；
考核形式：笔试（开卷）、笔试（闭卷）、上机（开卷）、上机（闭卷）、口试、报告、论文、大作业、实验报告、技术考核、设计、技能考核、实习报告、实验操作、考查，共15种，任选一种。
成绩评定方式：填写“百分制”、“五等级制”或“两等级制”；
过程成绩、实验成绩、结课考试成绩：若课程成绩评定方式为百分制，须设置各分项成绩比例。注意必须为确定数值，不得为区间范围，且各项成绩比例在文件规定的范围内。）
七、教材与参考书
（一）教材
自编实验讲义
（二）参考书目或文献
《化工实验综合教程》，第一版， 郭绪强（主编），中国石化出版社，2017年，ISBN号：9787511446176


	
	制定人：（课程负责人）沈蓉 

	
	审核人：（开课系主任）张立波
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《Experiments of Chemical Reaction Engineering、Experiments of Chemical Reaction Engineering》Syllabus
I. Basic Information
	Course Name: Experiments of Chemical Reaction Engineering、Experiments of Chemical Reaction Engineering
	Name in Chinese: 化工热力学、反应工程实验

	Course No.: 160305L004
	Total Credits: 0.5

	Total Hours: 16
	Lecture Hours: 0

	Lab Hours: 16
	Computer Lab Hours: 0

	Offering College: College of Engineer
	Corresponding Majors: Chemical Engineering and Technology

	Course Type: Required
	Prerequisite: Physical Chemisty, Principle of Chemical、Engnieering, Chemical Engineering


II. Course Introduction
<< Experiments of Chemical Reaction Engineering、Experiments of Chemical Reaction Engineering >> is an important core course for Chemical Engineering and Technology. As an extension of the chemical reaction engineering theory and chemical engineering thermodynamics, course mainly presents the method of analyzing and solving the practical problems in chemical engineering process with fundamental theories of chemical reaction engineering theory and chemical engineering thermodynamics. The specific contents of this experimental course include : (1) measuring residence time distribution of our kettle series; (2) Kinetics of ethanol dehydration to ethylene; (3) Experimental determination of solubility of carbon dioxide in (salt) water; (4) Determination of residence time distribution of four kettles in series ; (5) Measurement the stability of CaC2O4·xH2O in the thermobalance equipment;（6）Measurement experiment of compression refrigeration performance.
III. Course Objective
1.	Students are required to master basic experimental techniques in the chemical reaction process; 
2.	Understand and master various parameter changes in the chemical reaction process;
3.	Familiar with the basic methods of scientific research, trained rigorous experimental attitude, and improved the ability to analyze and solve problems;
4.  To make students from the perspective of application, mastering the fluid experimental determination and calculation of the thermodynamic properties, fluid phase equilibrium, energy balance and efficient utilization of experimental determination and calculation method on the theory and practice, to help students understand the basic knowledge of chemical engineering thermodynamics, to cultivate students' ability to analyze and solve problems.
[bookmark: _GoBack]
IV. Contents and Requirements
	No.
	Project
	Contents
	Apparatus
	Units
	Students/Group
	Lab Type
	Lab Category
	hrs

	1
	Determination of CO2 phase behavior
	Measure the relationship between the volume of CO2 and pressure at different temperatures, observe the experimental phenomenon that the phase state of fluid changes with pressure in the near critical region, obtain the volume data at different temperatures and pressures, and make the PVT relationship diagram
	CO2 phase behavior tester
	4
	16
	Design
	Professional
	3

	2
	CO2 solubility determination
	The solubility of CO2 in pure water under different conditions is measured, and the relationship between solubility and temperature and pressure is obtained
	Solubility tester
	4
	16
	Design
	Professional
	3

	3
	Measurement experiment of compression refrigeration performance
	Measuring the performance of vapor compression refrigeration cycle
	Experimental device for measuring compression refrigeration performance
	4
	16
	Complex
	Professional
	2

	4
	Measurement of residence time distribution of our kettle series.
	Determination of residence time
	Four kettle series device
	4
	16
	Complex
	Professional
	3

	5
	Experiment of ethanol dehydration to ethylene
	Kinetics of ethanol dehydration to ethylene
	Ethanol dehydration ethylene plant
	4
	16
	Complex
	Professional
	3

	6
	thermobalance experiment
	Measurement the stability of CaC2O4·xH2O in the thermobalance experimental device
	Measurement the stability of CaC2O4·xH2O in the thermobalance experimental device
	4
	16
	Complex
	Professional
	2


V. Teaching Method
Practice demonstration teaching method 
VI. Evaluation
Test or not: No
Assessment form: experiment report
Grade evaluation method: hundred system
Process grade /% : 30
Experimental score /% : 70
Experimental score =20%* experiment operation +50%* experiment report

VII. Textbook and Reference
(1) Textbook
Handout by Instructor 
(2) Reference
<<Integrated course of Chemical Engineering Experiment >> ， Guo Xuqiang，2017, ISBN：9787511446176

