1.3. Module/ course form
	To be completed by  Course Team
	Module name :
Heat transfer and heat exchangers
	Module code:

	
	Course name: 

Heat transfer and heat exchangers
	Course code:

	
	Faculty: 
Institute of Technology

	
	Field of study:

Mechanics and Machine Technology

	
	Mode of study :

stationary
	Learning profile:

practical
	Speciality: 



	
	Year/ semester: 
	Module/ course status:


	Module/ course language:

English

	
	Type of classes
	lecture
	lessons
	lab
	project
	tutorial
	other (please specify)

	
	Course load 
	15
	
	
	
	15
	


	Module/ course coordinator 

	Prof. Janusz Cieśliński

	Lecturer


	Prof. Janusz Cieśliński

	Module/ course objectives


	Solving of simple problems from the area of heat transfer

	Entry requirements 


	Basic knowledge of physics and mathematics


	LEARNING OUTCOME

	Nr
	LEARNING OUTCOME DESCRIPTION
	Learning outcome reference

	1
	Defines and recognizes heat transfer mechanisms 
	

	2
	Knows fundamental equations of particular heat transfer mode
	

	3
	Calculates logarithmic mean temperature
	

	4
	Calculate surface area of recuperator 
	


	CURRICULUM CONTENTS

	Lecture

	Heat transmission. Heat conduction. Fourier equation. Heat diffusivity. Convection. Newton law. Heat transfer coefficient. Correlations. Radiation. Stefan-Boltzman equation. Emissivity. Heat transfer with change of phase. Overall heat transfer coefficient. Peclet equation. Boiling. Boiling curve. Flow boiling. Condensation. 

Heat exchangers. Shell-and-tube heat exchangers. Mean temperature difference. Pressure drop. Heat transfer enhancement.


	Tutorial

	Heat flux conducted through a 
flat wall. Thermal resistance (conduction resistance) of a flat multi-layer wall. Application of correlation equations for free and 
forced convection. Radiation exchange between opaque, grey surfaces. Common heat transfer process
 through a flat wall. Total rate of heat transfer during convection and radiation in parallel. Application of Rohsenow correlation. Energy balance of recuperator. Surface area of recuperator



	Basic literature
	1. Incropera F.P., Bergman T.L., Lavine A.S.: Fundamentals of heat and mass transfer. 6th Edition, John Wiley & Sons, 2010
2. Kreith F., Manglik R.M., Bohn M.S.: Principles of Heat Transfer, Si Edition, Cengage Learning, 2010
3. Hewitt G.F.: Heat exchanger design handbook. Begell House, 1998.



	Additional literature


	


	Teaching methods


	Multimedia presentation 



	Assessment method
	Learning outcome number


	Exam
	1,2,3,4

	Form and terms of an exam
	Lecture and tutorial – defence of homework


	STUDENT WORKLOAD



	
	Number of hours

	Participation in lectures
	15

	Independent study of lecture topics
	20

	Participation in tutorials, labs, projects and seminars
	15

	Independent preparation for tutorials*
	20

	Preparation of projects/essays/etc. *
	 

	Preparation/ independent study for exams
	20

	Participation during consultation hours
	2

	Other
	15

	TOTAL student workload in hours
	92

	Number of ECTS credit per course unit
	4

	Number of ECTS credit associated with practical classes

	1,4

	Number of ECTS for classes that require direct participation of professors  
	1,3
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