TRANSPORT PHENOMENA CHE06402-01 and CHE 06514-01
Syllabus and Tentative Schedule for Fall 2007
INSTRUCTOR:
Robert P. Hesketh
Office:
Rowan Hall 315
Phone Number:
256-5313
Email:  
Hesketh@Rowan.edu

COURSE HOMEPAGE:  See Engineering Homepage

COURSE SESSIONS:  Monday, Wednesday and Friday 1:45PM - 3:00PM Rowan Hall Rm 102
Required Textbook and supplies:

Transport Processes and Separation Process Principles (Includes Unit Operations), 4th Ed., Christie J. Geankoplis, Pearson Education, Inc., Prentice Hall PTR, New Jersey, 2003. ISBN 0-13-101367-X
Problem Solving in Chemical Engineering with Numerical methods, Michael B. Cutlip and Mordechai Shacham, Prentice Hall PTR, New Jersey, 1999.(CS)
Engineering Paper for Homework

	Date:
	Proposed Topics for Monday  - Wednesday - Friday Class

	
	

	
	Momentum Transport

	
	Heat Transport

	
	Combined Momentum and Heat Transport

	
	Mass Transport

	
	Combined Momentum, Heat & Mass

	December
17 - 21
	Final Exam Week

	December, 
21 Wednesday
	FINAL EXAM
2:45 – 4:45 PM Final Exam: Comprehensive with emphasis on chapters 10, 11 and 9
(Closed Book and Notes)

	21 Thursday
	Go out and derive your holiday transport models – They make great gifts!


Absolute Grading Scale

In this course we would like to create an atmosphere of positive cooperation between students.  Most of the exercises in this course will require you to work in teams and you will be expected to help each other learn the material.  To encourage and support cooperative learning you will be graded on an absolute grading scale as given below.  The net result is that it is in your interest to help your classmates become successful engineers.  You will learn through teaching others.  

	Letter Grade
	University Point System
	Percentage
	Additional Requirements

	A
	4.0
	93
	and achieving a score of 85% on at least 3 Challenge Homework Problems.1  

	A-
	3.7
	90
	and achieving a score of 80% on at least 1 Challenge Homework Problems1

	B+
	3.3
	87
	

	B
	3.0
	83
	

	B-
	2.7
	80
	

	C+
	2.3
	77
	

	C
	2.0
	73
	

	C-
	1.7
	70
	

	D+
	1.3
	67
	

	D
	1.0
	63
	

	D-
	0.7
	60
	

	F
	0.0
	< 60
	


1Graduate Students must complete all assigned Challenge Problems.
Your final numerical grade in the course will be determined as follows:

Quizzes
10%

Exam 1
20%

Exam 2
20%

Final Exam
20%

Homework
20%

Project
10%

Explanation of Grading System:  

Homework:  All Homework will be done and handed in by teams unless specified by the professor.  Teams of 3 or 4 will be assigned by professors teaching the junior courses.  One team member will be designated the leader for each assignment and only one homework assignment per team will be accepted unless specified otherwise.

On the top right hand corner of the first page of the homework specify the team leader and all participating team members names.  The Rowan Engineering homework format must be followed.  The team leader will be responsible for coordinating the work and making sure everyone in the team understands all the problem solutions before they are submitted to the professor. After being a team leader, an individual may not be a leader again until everyone else in the team has held the position. If a student's name appears on a solution set, it certifies that he/she has participated in solving some of the problems and understands all the solutions.  

Unless otherwise stated, each team member must submit their initial attempt at the homework.  Place name on page and staple each team member’s attempts to the back of the homework.  

Team homework should be done following this outline for a typical week:

1) 5 minute - Initial meeting after class.  In this meeting major homework responsibilities are assigned. - Assign
2) Students attempt all homework problems individually. Define, Generate
3) 2nd Meeting – 1 hr:  Discuss homework problems and Decide on solution strategy.

4) Solve assigned homework problem plus any additional if time permits. Implement
5) 3rd Meeting 1 hr: Discuss and Evaluate all solutions. It is the team leaders responsibility to make sure all team members are able to complete all assigned homework problems.

(Hint:  Cooperative learning is not students sitting around a table and doing homework together.)

Individual Effort Assessments for Team Homework:  All students will periodically be asked to submit evaluations of how well they and their teammates performed as team members.  These evaluations will be incorporated into the assignment of homework grades.  If repeated efforts to improve team functioning (including faculty intervention) fail, a nonparticipant may be fired by unanimous consent of the rest of the team, and a team member doing essentially all the work may quit.  Individuals who quit or are fired must find a team of two or three that are unanimously willing to accept them; otherwise they will receive zeros for the remainder of the homework.

Homework will be assigned randomly throughout the semester and must be submitted to the professor at the beginning of each class on the day it is due.  Late homework will be penalized according to the following system:

	 15 minutes late - 5 PM on due date:
	Maximum grade:  80% of total points

	 After 5 PM and before 5 PM on day following due date
	Maximum grade:  50% of total points

	 After 5 PM on the day following the due date.
	Maximum grade:  0% of total points


Exceptions will be made in case of illness or other emergency.  Homework solutions will be posted on the course website.

Challenge Homework Problems: A minimum of 4 challenge homework problems will be given.  Each of these problems will be worth 0.5% of the absolute grading scale.  These challenge problems may be worked individually, in pairs or with your assigned team.

Quizzes:  Unannounced quizzes will be given through out the semester.  These quizzes will begin at the start of the class period and have a duration of approximately 5-10 minutes.  No make-up quizzes will be given for unexcused absences.  (See Attendance Policy section.)  Unless announced otherwise, all quizzes are closed book and notes. 

Bonus points worth 5 quiz points will be given on quizzes if all team members have a score above the criterion announced in class before the quiz. This extra credit is designed to encourage team interaction and increase overall student achievement.  The default quiz score for all members to receive the bonus points is 80%.

Exams:  Two exams and a comprehensive final examination will be given.  Exams will be closed-book and notes unless otherwise announced.  Absence at examination time is excusable only in case of illness of the student or similar emergency.  An unexcused absence from an exam will result in a zero grade on that exam.  If an error has been made in grading your exam, you must resubmit your entire exam for regrading.  

Bonus points worth 5 exam points will be given on exams if all team members have a score above the criterion announced in class before the exam. This extra credit is designed to encourage team interaction and increase overall student achievement. The default exam score for all members to receive the bonus points is 80%.

Attendance Policy: In keeping with published policy (see p. 35 in the Student Information Guide http://www.rowan.edu/studentaffairs/main_office/Publications/Infoguide.pdf or page 45 of the 2007-2008 Rowan University Undergraduate Catalog), attendance is required because substantial in-class material is presented and because attendance is needed to develop teamwork and cooperative learning skills, and accomplish project work. The instructor must be notified of an excused absence in advance of the class.  Your project manager may require you to complete a work log to demonstrate your attendance.
ACADEMIC CONDUCT:  The policy in this class in matters of academic misconduct will follow that stated in "Rowan University Student Handbook.”  Any student cheating in this class will receive a grade of F for the course.  If another student is involved in the offense knowingly, he or she will receive the same penalty.  

GRADUATE Course Requirements

Graduate students must complete all assigned challenge problems and a special project that is more intensive then the assigned undergraduate projects.

Course Withdraw Schedule

	Dates
	Designations on Transcript
	Signature(s) Required

	11 September to 22 October
	W
	Student, Professor

	23 October to 26 November
	WP/WF
	Professor, Dept. Chair

	27 November to 21 December
	WP/WF
	Professor, Dept. Chair, Dean


COURSE OBJECTIVES:  

The following is a partial list of objectives that you are expected to master by the end of this course.  

1) Given a description of a physical process, students will be able to construct and use a mathematical model to predict the performance of the process. 

2) Derive a mathematical description of a process using shell balances.

3) Define viscosity, diffusivity, and conductivity.

4) Define shear stress, strain, momentum, diffusion, convection, conduction, and radiation.

5) Write the constitutive equations for momentum, energy and mass transfer.

6) Predict the resultant force on a nozzle.

7) Derive the velocity profile for laminar flow of a Newtonian fluid in a pipe.

8) Predict the average velocity of a vertical falling film.

9) Describe how the viscosity of a fluid can be determined using a cone and plate viscometer.  

10) Predict the steady state temperature of hot coffee placed in a thermos.  

11) Predict the time required to cook a 16 lb. turkey on Thanksgiving day.

12) Estimate the effect of a rectangular fin on the rate of heat transfer from a surface.

13) Predict the amperage required to melt a #10 wire with polypropylene insulation on a 220V circuit.

14) Determine the thickness of glass wool insulation required to keep water entering at 120°C above 110°C.  The pipe is 2 inch schedule 40 cast iron pipe with length of 5 m.  

15) Predict how long it takes to cool a coffee to an undrinkable temperature.

16) Estimate how long your naphthalene moth balls in your attic will last.

17) Predict the shelf life of a 2-L bottle of coke.

18) Determine the rate limiting step of a heterogeneous surface reaction.

19) Predict the burnout time of a coal particle.

20) Determine the thickness of a pill coating that would prevent the entry of a drug into the stomach.

21) Determine the effective rate of reaction within a spherical catalyst particle.

22) Predict the rate of diffusion of oxygen in a stick of butter and estimate the time required for oxygen to penetrate 1 mm into the butter.

23) Design a gas absorption tower using mass transfer coefficients.

� For a complete description of this procedure please refer to page 58 in the Rowan University Student Information Guide � HYPERLINK "http://www.rowan.edu/studentaffairs/main_office/Publications/Infoguide.pdf" ��http://www.rowan.edu/studentaffairs/main_office/Publications/Infoguide.pdf� 
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