ME 302 Heat Transfer

2003-2005 Catalog Data: 4R-0L-4C S,F Pre: MA 222 and ES 202 or CHE 301 or consent of instructor   Introduces the basic modes of heat transfer, heat transfer properties, steady and unsteady one-dimensional heat conduction, free and forced convection, radiation and heat exchangers. Other topics may include numerical methods and boiling and condensation.
Textbook:
Çengel, Y. A., (2003).  Heat Transfer: A Practical Approach, 2nd Ed., McGraw-Hill: Boston.  
Reference: 
None.

Professor:
A. R. Mech
Goals:
To introduce the basic modes of heat transfer and specific applications such as fins and heat exchangers.  
Objectives:
To provide the background and basic skills for:

· Analysis of heat transfer problems in all modes

· Analyze and select heat exchangers

Prerequisites

By Topic:
MA 222  –  Differential Equations and ES 202 – Fluid and Thermal Systems

Course Topics:

· Heat conduction – steady and unsteady – single and multi-dimensional

· External and internal forced and free convection

· Radiation heat transfer

· Heat exchangers

Computer Use:

For introduction of finite difference solution of conduction problems.



Laboratory Projects: None
Class/Laboratory Schedule:


Class/Lecture:  4 hours/week

Laboratory:  0 hours/week

Schedule by topic

Introduction of all modes – 2 lectures

Steady-state conduction including fins – 8 lectures

Unsteady conduction – 4 lectures

Differential equations – 1 lecture

Numerical – 2 lectures

External convection – 5 lectures
Internal convection – 4 lectures

Heat exchangers – 4 lectures

Radiation – 4 lectures

Review and Exams – 6 lectures

Professional Component:


Engineering Science:  100%


Engineering Design:  0%
Please check ( √  ) the Learning Outcomes that this course covers. 

Ethics – A recognition of ethical and professional responsibilities

When given the opportunity, students will:

_____  1. Demonstrate knowledge of professional codes of ethics.

_____  2. Evaluate the ethical dimensions of professional engineering, mathematical, and scientific practices.
Contemporary Issues - An understanding of how contemporary issues shape and are shaped by mathematics, science, & engineering

When applying the principles of mathematics, science, and/or engineering to a technical problem, students will:

_____  1. Demonstrate an awareness of how the problem is affected by social concerns and trends.

_____  2. Demonstrate an awareness of how the proposed solution(s) will affect culture and the environment.
Global - An ability to recognize the impact of global societies on citizens and professionals

When given the opportunity, students will:

_____  1. Demonstrate an awareness of the development of cultures and societies.

_____  2. Show an awareness of the relationships of nations and the interdependence of peoples around the globe.
Culture - An ability to understand diverse cultural and humanistic traditions

When given the opportunity, students will:

_____  1. Perform, interpret, analyze or otherwise engage in artistic, literary, and/or other forms of culture.

_____  2. Recognize the importance of contributions of peoples from other cultures to the students’ professions and personal lives.

_____  3. Evaluate an issue or problem from other cultural perspectives.
Teams - An ability to work effectively in teams

When assigned to teams, students will:

_____  1. Share responsibilities and duties, and take on different roles when applicable.

_____  2. Analyze ideas objectively to discern feasible solutions by building consensus.

_____  3. Develop a strategy for action.
_____  4. Listen openly, actively and critically.

Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

_____  1. Identify the readers/audience, assess their previous knowledge and information needs, and organize/design information to meet those needs.

_____  2. Provide content that is factually correct, supported with evidence, explained with sufficient detail, and properly documented.

_____  3. Test readers/audience response to determine how well ideas have been relayed.

_____  4. Submit work with a minimum of errors in spelling, punctuation, grammar, and usage.
_____  5. Present information visually using drawings, graphs and sketches.
_____  6. Deliver oral presentations with clarity and professionalism.
Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

__√__  1.  Inspect and define the problem.

__√__  2.  Identify the basic principles and concepts that apply to the situation.

__√__  3.  Use appropriate resources to locate pertinent information.
_____  4.  Build appropriate model(s).

__√__  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

_____  6.  Check a solution using appropriate criteria.

Interpreting Data - An ability to interpret graphical, numerical, and textual data

_____  1. Collect and present data in an accurate and orderly way.

_____  2. Use appropriate statistical procedures to analyze and evaluate the information contained in a data set.

__√__  3. Analyze the data and draw supportable conclusions from the result.
Experiments - An ability to design and conduct experiments

_____  1. Identify the problem and develop a hypothesis.
_____  2. Select measurement techniques to collect appropriate data and justify that selection.
_____  3. Estimate experimental uncertainties.

Design - An ability to design a product or process to satisfy a client's needs subject to constraints
_____  1.  Understand the problem.
_____  2.  Develop a design specification that addresses customer/client needs and constraints.
_____  3.  Carry out a conceptual design by generating multiple solutions that address the issues above, evaluating the feasibility of the solutions, and choosing the appropriate solution.
_____  4.  Carry out a detail-level design using appropriate design tools and methodologies.
_____  5.  Test and refine the implementation until the product or process design specifications are met or exceeded.
_____  6.  Document the finished product or process as appropriate for the discipline according to standard practice.
_____  7.  Present and transfer the product or process and documentation to the client.


Continue to Learn and Educate One's Self                            

_____  1.  Learn new information independently.
Instructional Items are in italics.  These are for information only, and you do not have to fill anything in this part of the form.

We Change Our Courses by information learned by grading, adding new subject matter, Feedback from Industry & Alumni, Student Evaluations, departmental discussions, and other ways.  Based on these inputs, you may decide to make some changes in the course.  This is a type of continuous improvement and should be documented.  Please indicate modifications you plan to make and the reasons why.  (i.e. I plan to give more/less homework because the students indicated that they wanted more on the comments in the course evaluations.)

End of this Spring quarter 2004-2005






Complete a week or two after the end of the quarter to prepare for the next time the course is taught.  These can be completed by hand if it is easier for you.

Evaluation of the course:

What was good?  Students liked the pace of the course and presentation style.  They thought the tests were comprehensive and fair.  The workload was about right. 

What wasn't so good?  Many did not like the textbook.  A few wanted more exams to improve their grade.
Next Time I/We Plan to Modify the Course by Changing/Trying (five to ten sentences)


I will not change much.  We will probably keep the same text.  I will try to use ANGEL to give more conceptual quizzes.  
Before teaching the course again: (Before Spring quarter 2005-2006)
Review what you wrote after completing the course the previous time. (COMMENTS?)

At the end of fall quarter, 2000-2001, complete after the end of the quarter.

How Did the Modifications Work?
__________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Evaluation of the course:

What was good? _________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
What wasn't so good? _____________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Next Time I/We Plan to Modify the Course by Changing/Trying---- (five to ten sentences)

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
Continue to use this format of recording what we currently do to improve our courses every time the course is taught

ME 302
HEAT TRANSFER
Spring 2005

A. R. Mech (C-108, 877-8325, 877-1800)
TEXT:
Çengel, Y. A., Heat Transfer: A Practical Approach,


 2nd Ed., McGraw-Hill, Boston, 2003.

POINT DISTRIBUTION:


Homework, Active Learning Exercises, RATs, etc. 
15 % 


Exams 
51 %


Final Exam 
 34 %

Total
100 %

FIXED GRADING SCALE:   Final course grade (CG) ranges are:

CG ≥ 90 %
A

90 % > CG ≥ 87 %
B+

87 % > CG ≥ 80 %
B

80 % > CG ≥ 77 %
C+

77 % > CG ≥ 70 %
C

70 % > CG ≥ 67 %
D+

67 % > CG ≥ 60 %
D

60 % > CG
F

SOME SPECIFICS:

Availability of Prof.  

Please feel free to come to my office or phone for help.  I most frequently have my door closed even if I am there.  Knock and listen for a muffled cry to “Come in.”  Don’t give up too soon.  Try the door knob.  I have had people walk away before I could even get to the door.  (That leaves both of us frustrated.)  Sometimes I am photocoping in the department office.  Please check there as well.   

My schedule is listed by my door and I am frequently there open times.  If you can’t come then or find me, make an appointment with me.  You may call me at home (877-1800) before 10:30 PM.  

The Text & Lap Top Computers

Each student is responsible for having a copy of the current text for homework and each exam.  This text will be a helpful reference in the future.  I would buy it and keep it.  

Your own lap top computer can be used during exams.  Whenever a lap top is used in class, it shall be run as an independent unit disconnected from the net and any other computers.  

Use of ANGEL Website
All of the pertinent handouts and some solutions can be found on ANGEL.  The former ME302 website is obsolete. 
Grades for the homework, active learning, RATs, and exams will be recorded in the ANGEL gradebook but may not be current.  (Check it frequently for updates.)  In addition, RATs and HW review quizzes may be administered on-line.  
Development vs. Evaluation Activities
The activities you do in this class fall into one of two categories.  Some help you develop your knowledge, understanding or skills.  The others evaluate the level of your knowledge, understanding or skills.  
Homework, Active Learning Exercises (ALEs), Readiness Assessment Tests (RATs) and any other out of class assignment are development tools.  Because repetition and repair help in this development, each student has the opportunity to receive 100% for that portion of their grade by resubmitting corrected work.  Spelling, grammar, and presentation do matter.

The Exams (including final) evaluate the level of your knowledge, understanding or skills.  As a consequence, they evaluate the success of your development activities.  THEREFORE, 

NO ONE WITH A FAILING EXAM AVERAGE WILL PASS THE CLASS 
REGARDLESS OF THE SCORE RECEIVED ON THEIR DEVELOPMENT ACTIVITIES.

Reading Assignments  

Reading assignments should be completed before coming to the class period where they appear on the schedule.  Occasionally, a readiness assessment test (RAT) may be given on-line prior to class to help you review.  Often these will contain concept questions.
Concept Questions  

Understanding a concept goes beyond solving a problem.  It is often the difference between how and why.  Your text has a number of concept problems marked with a “C”, e.g. 5-15C.  At least 10% of each exam will be based on similar questions.    

Homework  

Each problem solution of a graded homework will receive a score using correctness, coherence and format as criteria.  

A solution may be resubmitted in corrected form.  Each resubmittal must be stapled IN FRONT of all previous submittals of that problem.  
Occasionally, a HW review quiz will be available on-line.  These quizzes may ask about trends or concepts from the HW.
Active Learning

Learning is not a passive process.  You are actively constructing your own knowledge so that you can use it.  In-class active learning exercises (ALEs) will be used to facilitate this process.  During these exercises you will work on a problem and I will be available to give hints.  The solution will be discussed afterward.  Sometimes you will be working by yourself; typically you will work in pairs.  Some ALEs will be discovery; others review.  The emphasis is on effort.  

Grading Errors on Exams 

If you feel I have made a mistake grading your exam (e.g., sometimes I add points incorrectly), tell me (nicely) in writing.  Corrections will be made as appropriate.  NOTE:  To be as consistent as possible, I have a score key.  I will not change the amount I take off for a particular error.  

Final Exam

The Final Exam will be comprehensive and somewhat harder than the in-class exams but more time will be given to reduce rush and stress.  Every student is expected to take the final exam during the Final Exam Period scheduled by the Registrar. 

Absence

Absence can affect your grade.  ALEs performed in your absence can not be replaced.  Each absentee is responsible for obtaining notes and assignments from other students in class.  

Academic Misconduct

It should go without saying, that any act of academic misconduct is grounds for cancellation of this grade covenant and discipline according to the most recent update of the Rose-Hulman Institute of Technology's Academic Rules and Procedures.  (See the Registrar’s web page.)

Of course, any collaboration on exams is academic misconduct.  

What about homework?  Graded homework solutions are to be your own work.  There is a big difference between getting a hint and copying.  You ought to be able to work through a problem by yourself after you have received any hints.  In a similar way, team work should be the team’s work.  If a teammate takes credit without helping, that is misconduct. 

