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Catalog Description: Fundamentals; conservation, constitutive equations; second law; forced, free convection; internal, external flows; laminar, turbulent flows.  

Prerequisite: MECH 344

Textbook:  Convective Heat and Mass Transfer, Kays, Crawford and Weigand, 4th Edition.
Instructor:  Anthony J. Marchese
Office: A103H



 
Phone:  (970) 491-2328



 
Email: marchese@colostate.edu
Meeting Times and Location:  MWF, 12:00 to 12:50 p.m. C141 Academic Village
Technical Objectives:

The main objective of the course is for students to demonstrate a mastery of the fundamental theory and the engineering applications of convective heat transfer, including laminar and turbulent fluid flow, boundary layers, forced and natural convection.  The computer program TexStan will be utilized periodically to solve laminar and turbulent convection problems. 

Upon completion of the course, students will be able to:
· Derive the differential and integral equations (mass, momentum, energy) for laminar and turbulent boundary layers and explain each term in each equation. 

· Formulate and solve laminar and turbulent internal flow heat transfer problems using analytical and numerical models.  

· Formulate and solve laminar and turbulent external flow heat transfer problems using analytical and numerical models.  

· Formulate and solve laminar natural convection heat transfer problems using analytical models.  
Grading Policy:

Homework and Class Participation (40%).  Collaborative in-class problems will be done each week.  Homework will be assigned on a periodic basis.  Homework assignments will be in the form of problems or short projects.  The computer programs TexStan and/or FLUENT will be used for some homework problems.
Midterm Exam (25%). A written midterm exam or project will be given approximately half-way through the semester

Final Exam (35%).  A comprehensive oral final exam will be given during the final exam week. 

Attendance Policy and Rules

Attendance at each class is required.  Class participation is a key component of the course grade as collaborative quizzes, problems, experiments and demonstrations will be done in class. Notebooks and calculators (or lap tops) should be brought to each class.  Please turn your cell phones off, unless there is a pending emergency.  
Information

Information on this class (including this syllabus) will be posted on RamCT, assuming that I figure out how to use it.   

Course Outline

	Week
	Date(s)
	Text
	Topics
	Homework

	1
	Aug. 24,26,28
	Ch. 1, 2, 3


	Introduction, Conservation Principles and Transport Laws
	  

	2
	Aug. 31, Sept. 2,4
	Ch.  4


	Differential Equations for the Laminar Boundary Layer
	

	3
	Sept. 9,11
	Ch. 5


	Integral Equations for the Laminar Boundary Layer
	

	4
	Sept. 14,16,18
	Ch. 6
	Differential Equations for the Turbulent Boundary Layer
	

	5
	Sept. 21,23,25
	Appendix F

Appendix G
	The TEXSTAN Boundary Layer Code
	

	6
	Sept. 28,30

Oct. 2
	Ch. 7
	Laminar Internal Flows
	

	7
	Oct. 5,7,9
	Ch. 8
	Laminar Internal Flows
	

	8
	Oct. 12,14,16
	Ch. 9
	Laminar External Boundary Layers


	

	9
	Oct. 19,21,23
	Ch. 10
	Laminar External Boundary Layers
	

	10
	Oct. 26,28,30
	Ch. 17
	Convective Heat Transfer with Body Forces: Natural Convection
	

	11
	Nov. 2,4,6
	Ch 17
	Convective Heat Transfer with Body Forces: Natural Convection
	

	12
	Nov. 9,11,13
	Ch. 11
	Turbulent External Boundary Layers
	

	13
	Nov. 16,18,20
	Ch. 12
	Turbulent External Boundary Layers
	

	14
	Nov. 24-28
	
	Fall Break
	

	15
	Nov. 30, Dec. 2,4 
	Ch. 13
	Turbulent Internal Flows 
	

	16
	Dec. 7,9,11
	 Ch. 14
	Turbulent Internal Flows
	

	17
	Dec. 14-18
	
	Final Exams
	


