FLORIDA INTERNATIONAL UNIVERSITY 
Department of Mechanical and Materials Engineering 



EML 4140-HEAT TRANSFER 



Spring, 2018
A. LOGISTICS 

	INSTRUCTOR:
	Dr. Yiding Cao, Professor

	 
	Office: EC 3461, Phone: 305-348-2205

 caoy@fiu.edu

	OFFICE HOURS:
	Monday and Wednesday, 4:25 – 6:25 pm, other times by appointment.  

	CLASS SCHEDULE:
	Monday and Wednesday: 6:25 – 7:40 pm, Rm: EC 1115.

	TEXTBOOK:
	Fundamentals of Heat and Mass Transfer, 7th Edition, by Incropera/Dewitt/Bergman/Lavine, John Wiley & Son. ISBN: 978-0470-50197-9.

	REFERENCE:
	Introduction to Thermodynamics and Heat Transfer by Yunus A. Çengel, the McGraw-Hill Companies, Inc., 1997. ISBN: 0-07-011499-6.


B. CATALOG COURSE DESCRIPTION

EML 4140 Heat Transfer (3). Study of the fundamentals of heat transfer including conduction, convection, and radiation.  Prerequisites: EML 2030 or CGS 2420 or CGS 2423, EGN 3343, EML 3126, and MAP 2302 or EGN 3311.

Course materials may be found at: http://web.eng.fiu.edu/~cao/

 

C. COURSE OBJECTIVES

1. Understand conduction, convection, and radiation heat transfer processes. Recognize the rate equations associated with these processes and the application of these equations for solving practical heat transfer problems. 

2. Determine temperature distributions and heat transfer rates for one-dimensional, steady-state heat conduction problems analytically. Recognize the concept of thermal resistance and the importance of extended surfaces for practical applications.

3. Model a transient heat conduction problem using general lumped capacitance method. Understand the limitation of this method.

4. Understand the concept of boundary layers and derive the boundary layer equations. Recognize various dimensionless parameters and similarity analysis for practical applications.

5. Determine heat transfer coefficients for external and internal flows.  Understand the method of generating empirical correlations from experimental data. Calculating heat transfer rates by using appropriate correlations under given working conditions. 

6. Recognize various types of heat exchangers. Understand the concepts of the overall heat transfer coefficient and log mean temperature difference. Recognize appropriate methods for heat exchanger analysis.

 

D. PREREQUISITE KNOWLEDGE


1.   Techniques and applications of derivatives and integrals.

2.   Mass conservation in fluid flow.

3.   Momentum conservation in fluid flow.

4.   Energy conservation for a control volume.

5.   Viscous flow characteristics.


E. COURSE REQUIREMENTS: 

Basic Requirements 
    All students must complete all of the following: 

1. Homework assignments/Quizzes.
2. 2 Exams, in a closed-book, open-book, or multiple-choice format.

3. A final exam.

4. Consistent classroom attendance and active participation.

Course-Work Evaluation 
    The course work will be evaluated based on a percentage and point system.  The following weighting factors are applied to the calculation of the final grade:   
	     
	HOMEWORK ASSIGNMENTS/Quizzes 
	10% 

	
	2 Exams, 25% each
	50%

	 
	
	

	 
	Final Exam

	30%

	 
	ACTIVE CLASS PARTICIPATION (a class roll will be circulated)
	10% 

	 
	TOTAL 
	100% 


Grade Scale:
	GRADE
	SCORE RANGE
	GRADE
	SCORE RANGE

	A
	100 - 95 %
	C+
	74.9 - 70 %

	A-
	94.9 - 90 %
	C
	69.9 - 65 %

	B+
	89.9 - 85 %
	C-
	64.9 - 60 %

	B
	84.9 - 80 %
	D
	59.9 - 50 %

	B-
	79.9 -75 %
	F 
	Below 50 %




Class Policies

Exams and Quizzes: The exams and quizzes will include the material covered in the classes, in the textbook and in the homework. All exams and quizzes are required, and unexcused absences will result in a failure. Students who exceptionally cannot attend an exam or a quiz must contact the instructor before the exam or the quiz. Only last minute illnesses or emergencies will be considered as a possible excused absence after the exam or quiz has taken place.

Homework: Homework will be assigned and solutions will be posted. It will be collected selectively. However, it is very important that you perform the homework on your own before you utilize the solutions to identify your errors.

Reading Assignments: You are required to read the text before going to class. The classroom time will be used mainly to amplify the textbook material by discussing related material and applying basic principles to the solutions of problems.
Grading: Exams and quizzes will be constructed such that the median expected grade of a representative class will be at least 70. If the median of any of the exams is less than 70, a correction method will be applied. If at any time in the semester you feel unsure about your "grade", you should request an assessment from the professor. You are encouraged to improve your performance, increase your strengths, and diminish your weaknesses.
Attendance: Regular attendance is expected from students in order for the students to be successful in this course. The attendance will be recorded through the circulation of a class roll. Active class participations are encouraged.                                                     

Other: Academic dishonesty is a serious offense and will be treated according to the University policy. The instructor will abide by the University’s policy on religious holidays.

F. CONTENTS:

1.  Introduction to Heat Transfer (Chapter 1)

     Conduction, convection (forced convection, natural convection, and latent heat 
     exchange), and radiation

     Conservation of energy for a control volume

2. Conduction Heat Transfer (Chapters 2, 3, and 5)

      Introduction to conduction

      One-dimensional, steady-state heat conduction

      Heat transfer from extended surfaces

      The lumped capacitance method for transient heat conduction
                  Exam 1 (Wednesday, February 14, 2018)

3.  Forced Convection Heat Transfer (Chapters 6, 7, and 8)

     Introduction to convection (the convection boundary layers, laminar and turbulent flows, dimensionless 

     parameters, boundary layer similarity, and boundary layer analogies)

     External flow (the empirical method, flat plates in parallel flow, cylinders in cross flow, and flow across banks
     of tubes)

     Internal flow (flow conditions, the mean temperature, fully developed conditions, the energy balance, and 
     convection correlations) 

     Natural Convection (Chapter 9)

     Exam 2 (Monday, March 19, 2018)

 4. Phase Change Heat Transfer (Chapter 10)
     Heat Exchangers (Chapter 11)
     The overall heat transfer coefficient 

     Heat exchanger analysis

     Methodology of a heat exchanger calculation

                 Radiation Heat Transfer (Chapters 12 and 13).

Final Examination

G. MME Educational Objectives Related to This Course

1.
Broad and in-depth knowledge of engineering science and principles in the major fields of Mechanical Engineering for effective engineering practice, professional growth and as a base for life-long learning.

2.
The ability to utilize analytical and modern computer technology for decision making, engineering design, and to solve realistic engineering problems.

3.
The ability to communicate effectively and to articulate technical matters using verbal, written and graphic techniques.

4.   An adequate background to pursue graduate studies in engineering and other fields.

H. MME  Program Outcomes Related to This Course

         (a)  Ability to apply knowledge of mathematics, science, and engineering. 

         (b)  Ability to design a system, component, or process to meet desired needs. 

         (c)  Ability to identify, formulate, and solve engineering problems. 

         (d)  Recognition of the need for, and an ability to engage in life-long learning. 

         (e)  Knowledge of contemporary issues. 

         (f)  Ability to use the techniques, skills and modern engineering tools necessary for engineering practice.

         (g) Knowledge of mathematics and basic engineering science necessary to carry out analysis and design
               appropriate to mechanical engineering.

         (h)  Ability to apply advanced mathematics through multivariable calculus and differential equations.

