《生物反应与过程工程》课程教学大纲
	课程基本信息（Course Information）

	*课程代码
(Course Code)
	BI486
	*学时

(Teaching Hours)
	32
	*学分

(Credits)
	2

	*课程名称

(Course Name)
	生物反应与过程工程

	
	Bioreaction and Bioprocess Engineering

	课程性质
(Course Type)
	必修课/Compulsory Course

	授课对象
(Audience)
	本科生/Undergraduate

	授课语言
(Language of Instruction)
	英语/English

	*开课院系
(School)
	生命科学技术学院/Life Science and Biotechnology

	先修课程
(Prerequisite)
	生物化学、微生物学、细胞与分子生物学及化工原理等/Biochemistry, Microbiology, Cell and Molecular Biology, Chemical Engineering, etc.

	授课教师
(Instructor)
	白凤武/Fengwu Bai
	课程网址
(Course Webpage)
	未建立/NA

	*课程简介(Description)
	教学内容主要包括三部分：I) 工程科学基础，主要讲授生物反应过程的物质与能量衡算，细胞培养与发酵体系的流变行为，生物反应器中的流动、混合及质量和热量传递，特别是好气性细胞培养与发酵过程的氧传递等工程科学基础知识和原理；II) 过程动力学，主要讲授酶催化转化和基于微生物细胞培养和发酵的各类生物反应体系，重点是均相反应和非均相反应的过程动力学特征，为生物反应过程优化奠定基础；III) 生物反应器工程，主要讲授生物反应器模型，包括理性反应器和非理想反应器的模型化方法，生物反应器结构特征等。课程性质：该课程是针对生物工程专业本科生的必修课，可供其他专业学生选修。教学目标：通过学习，使学生掌握各类生物技术产品生产涉及的生物过程工程基础知识，特别是生物反应器的工程设计和操作原理等。

	
	This course include three major sections: I) Engineering fundamentals, including mass and energy balance for bioreaction processes, rheological properties of cell culture and fermentation systems, mixing and transport performance of bioreactors, particularly oxygen mass transfer for aerobic cell culture and fermentation; II) Bioreaction kinetics for process optimization, including enzymatic catalysis and cell culture and fermentation under homogeneous and heterogeneous conditions; III) Bioreactor engineering, including models for ideal and non-ideal bioreactors and configurations of bioreactors for the production of various products. This course is compulsory for students majored in bioengineering and selective for students majored in other subjects. The objective is to train students with engineering principles for more efficient production of various bioproducts.

	课程教学大纲（Course syllabus）

	*学习目标(Expections)
	1. 在生物化学、微生物学、遗传学及细胞和分子生物学等基础课学习的基础上，进一步使学生掌握生物工程专业必备的过程工程与产品生产相关的专业知识。
Based on their knowledge of science such as biochemistry, microbiology, genetics, and cell and molecular biology, students will be trained with specific knowledge of bioprocess engineering for biomanufacture.
2. 培养学生发现、分析和解决生物工程专业相关问题的能力，特别是批判性思考和创造性工作的能力。

Through teaching and studies, students will be further trained with ability and capacity for critical thinking to detect and analyze problems associated with bioprocesses and production for solutions.
3. 课程以英文讲授，培养学生国际化能力，使其适应生物工程这一新兴前沿学科发展动态。

The course will be taught in English to train students with inspiration and view to sense the frontier and dynamics of bioengineering as a new subject.

	*教学内容、进度安排及要求
(Class Schedule

& Requirements)
	教学内容
Contents
	学时
Hours
	教学方式
Methodology
	作业及要求
Assignments
	考察方式
Evaluation

	
	Part I: Engineering fundamentals
	
	
	Assignment I
	Assignment I

	
	1. Introduction
	1.0
	Teaching
	
	

	
	2. Mass and energy balance
	3.0
	Teaching
	
	

	
	3. Rheological properties and mixing 
	3.0
	Teaching
	
	

	
	4. Mass transfer
	3.0
	Teaching
	
	

	
	Part II: Bioreaction kinetics
	
	
	Assignment II
	Assignment II

	
	5. Homogeneous Bioreaction Kinetics
	5.0
	Teaching
	
	

	
	6. Heterogeneous Bioreaction Kinetics
	5.0
	Teaching
	
	

	
	Part III: Bioreactor engineering
	
	
	Assignment III
	Assignment III

	
	7. Ideal Bioreactors
	5.0
	Teaching
	
	

	
	8. No-ideal Flow and Real Bioreactors
	5.0
	Teaching
	
	

	
	Summarization
	2.0
	Teaching
	
	

	*考核方式
(Grading)
	期末考试70%，课程作业30%
70% from final examination and 30% from the 3 assignments, each with 10%

	*教材或参考资料
(Textbooks & Other Materials)
	自编讲义
Handout for teaching

	其它
(More)
	无/NA

	备注
(Notes)
	无/NA


