DEPARTMENT OF OCEAN AND MECHANICAL ENGINEERING

Common Course Syllabus

EML 4142 – HEAT TRANSFER - 3 CREDITS

Prerequisites:

1. EML 3701 – Fluid Mechanics and

2. EGS 2213 – Computer Applications in Engineering I with minimum grades of C
Course Description:

Modes of heat transfer, one and two-dimensional steady state heat conduction, unsteady heat conduction, numerical methods, computer program projects, empirical relations for forced and free convection, radiation properties, shape factors, radiation heat exchange between gray bodies.

Course Objectives:

This course introduces the three basic modes of heat transfer to the students.  It also demonstrates the methods of analysis of dealing with each type of heat transfer process.

Student Learning Outcomes:  (letters in parentheses indicate correlation of the outcome with the appropriate program assessment outcomes a-k)
1. The students will be well aware of the steady and transient heat conduction, the underlying principles, solution approaches and applications. (a,e,k)

2. The students will be familiar with both forced and natural convection, the underlying mechanism, empirical relationships and applications. (a,e,k)

3. The students will learn basic radiation heat transfer, understand view factors and use them in radiation heat transfer calculations. (a,e,k)

4. The students will know simple schemes of numerical computations for heat conduction problems. (a,e,k)

Course Evaluation Method:

Homework


      10%

Short test 1
10%

Mid term Exam

      20%

Short test 2


      10%

Project



      20%

Final Examination

      30%
The minimum grade to pass the course is C.

Classroom Etiquette Policy:

University policy requires that in order to enhance and maintain a productive atmosphere for education, personal communication devices, such as cellular phones and laptops, are to be disabled in class sessions.
Disability Policy Statement:

In compliance with the Americans with Disabilities Act (ADA), students who require special accommodations due to a disability to properly execute coursework must register with the Office for Students with Disabilities (OSD) located in Boca Raton campus, SU 133 (561) 297-3880 and follow all OSD procedures.
Code of Academic Integrity Policy:
Students at Florida Atlantic University are expected to maintain the highest ethical standards. Academic dishonesty is considered a serious breach of these ethical standards, because it  interferes with the university mission to provide a high quality education in which no student enjoys unfair advantage over any other. Academic dishonesty is also destructive of the university community, which is grounded in a system of mutual trust and place high value on personal integrity and individual responsibility. Harsh penalties are associated with academic dishonesty. See University Regulation 4.001 at 
www.fau.edu/regulations/chapter4/4.001_Code_of_Academic_Integrity.pdf.
Textbook:
Heat and Mass Transfer, Fundamentals and Applications, Y.A. Cengel and A.J. Ghajar, Fourth edition, McGraw Hill, 2010. 

Course Topics:
1. Introduction

Modes of heat transfer: conduction, convection and radiation (2 hours).

2. Conduction – Basic Equations

One-dimensional heat-conduction equations, three-dimensional heat conduction equation, boundary conditions (3 hours).

3. One-dimensional Steady-State Heat Conduction

The slab, composite medium, the cylinder, critical thickness of insulation, heat sources, finned surfaces (6 hours).

4. Transient Conduction and Use of Temperature Charts

Lumped-System Analysis, charts for slab, cylinder and sphere (3 hours).

5.   Finite-Difference Methods for Solving Heat Conduction Problems

One-dimensional unsteady problem, design project, two-dimensional steady problem, computer project (4 hours).

6. Convection – Concepts and Basic Relations

Flow inside a duct, flow over a body, dimensional analysis, empirical relations for flows over a cylinder and flows inside ducts (6 hours).

7. Free Convection

Empirical relations for free convection on vertical and horizontal plates and cylinders (3 hours).

8. Radiation – Basic Concepts

Plank and Stefan – Boltzman Laws, intensity of radiation, radiation from real surfaces, view factors, radiosity, radiosity matrix method for radiation exchange in an enclosure (6 hours).

9.   An introduction to Heat Exchangers

LMTD method, theoretical determination of the overall heat transfer coefficient (3 hours).

