表3． 环境 学院（系、所） 暖通空调专业 博士研究生课程简介

	课程名称：暖通空调复杂传热传质
	课程代码：261.912

	英文名称：Complex Heat and Mass Transfer in Heating, Ventilation and Air-Conditioning

	课程类型：■ 讲授课程 □实践（实验、实习）课程  □研讨课程  □其它

	考核方式：  考查
	教学方式：讲授

	适用专业：  暖通空调 
	适用层次： 硕士 □  博士 ■

	开课学期： 1
	总学时/讲授学时： 48
	学分：3

	先修课程要求：传热学、建筑物热过程

	课程组教师姓名
	职  称
	专  业
	年  龄
	学术专长

	王劲柏
	副教授
	暖通空调
	43
	空调系统仿真、热工学

	胡平放
	副教授
	暖通空调
	43
	空调系统仿真、热工学

	
	
	
	
	

	教学大纲：

本课程为暖通空调专业博士研究生开设，要求掌握暖通空调领域的建筑、设备、以及一些特殊过程的热、质传递过程的理论、深度分析方法和手段。最终目标为相关过程及设备的建模和模型求解。
Chapter 1  CONVECTIVE DIFFUSIONAL TRANSFER 
1.1 Basic Analytical Relations   

1.2 Differential Transfer Equations   

1.3 Thermodynamics of Transfer Processes  
1.4 Multicomponent Mixtures  
1.5 Derivation of Transfer Equations from the Kinetic Theory of Gases  
1.6 Transfer Equations for Asymmetric Fluid  
1.7 Hydrodynamics of a Vortex Structure Fluid 
1.8 Inhomogeneous Turbulence Heat Transfer  
1.9 Elements of Nonlinear Thermomechanics in Continua  
1.10 Distinguishing Features of Rheological Hydrodynamics 
1.11 On Hyperbolic Heat- and Mass-Transfer Equations  
Chapter 2 HEAT CONDUCTION  
2.1  Differential Equations of Heat Conduction  

2.2  Initial and Boundary Conditions  

2.3  Heat Consumption Calculation Methods  

2.4  Methods of Solving Heat-Conduction Problems  

2.5 Steady-State Temperature Field  

2.6  Solution of Steady-State Problems by the Conformal Mapping Technique  

2.7  One-Dimensional Unsteady-State Field(Plate, Sphere, Cylinder)  

2.8  Temperature Waves   

2.9  Boundary Conditions of the Fourth Kind  

2.10  Two- and There-Dimensional Problems  
Chapter 3 CONVECTIVE HEAT TRANSFER 
3.1  Heat and Mass Transfer in a Flow past a Flat Plate  

3.2  Simultaneous Heat and Mass Transfer in a Laminar Flow past a Flat Plate  

3.3  Heat and Mass Transfer in Pipe Flows and in Flows past Complex Geometries  

3.4  Simultaneous Turbulent Heat and Mass Transfer  

3.5 Free Convective   

3.6 Thermoconvective Waves 
Chapter 4  CONJUGATE HEAT－TRANSFER PROBLEMS  
4.1 Physical Basis of Conjugate Heat-Transfer Problems  

4.2 Conjugation Number  

4.3 Approximate Solution of Problems for a Plate in a Laminar Flow  

4.4 Exact Solutions of Heat-Transfer Problems for a Plate(with a Heat Source)in Compressible Gas Flow  

4.5  Asymmetric Problems without a Heat Source  

4.6  Internal Conjugate Problems  

4.7  Unsteady-State Heat Transfer with Laminar Flow of Incompressible Fluid in Plane and Circular Tubes  

4.8  Conjugate Heat-Transfer Problems with Turbulent Fluid Flow  

Chapter 5  TRANSPORT PHENOMENA IN CAPILLARY-POROUS BODIES  
5.1 Structural Properties  

5.2 Thermodynamis of Surface Effects  

5.3 Averaging Rules   

5.4  Thermodynamis Properties of Moisture Transfer  

5.5  Molecular-Kinetic Method  

5.6  Heat Conduction in Capillary-Porous and Disperse Materials  

5.7  Moisture Transfer in Porous Materials 

5.8  Application of Capillary-Porous Materials in Space Engineering  

5.9  Transfer Effects under Conditions of Weightlessness  

5.10  Heat Pipes  

Chapter 6  ANALYTICAL HEAT AND MASS DIFFUSION THEORY  
6.1 Differential Heat-and Mass-Transfer Equations  

6.2 Differential Moisture-Transfer Equations in Drying Processes  

6.3 Generalized System of Differential Heat-and Mass-Transfer Equations  

6.4 Mass Transfer Similarity Numbers  

6.5 Solution of Heat-and Mass-Transfer Equations at Generalized Boundary Conditions  

6.6 Boundary Conditions of the Second Kind  

6.7 Boundary Conditions of the Third Kind 

6.8 Differential Equations of Filtration Through Porous Materials  

6.9 Diffusion Through Porous Materials  

6.10 Hyperbolic Differential Heat-and Mass-Transfer Equations and Their Solutions 


	教材：  

Luikov,A. Heat & Mass Transfer, Moscow,1980. 



	主要参考书：

 陈友明，王盛卫。《建筑围护结构非稳定传热分析新方法》，科学出版社，2004
王如竹 等著。《吸附式制冷》，机械工业出版社，2002年7月。
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