CALIFORNIA STATE POLYTECHNIC UNIVERSITY, POMONA

CHE 301              APPLIED MATH IN CHEMICAL ENGINEERING            Spring 2005

Instructor:             Thuan K. Nguyen 

Office Hours
     MW 10:30-11:30 A.M, 5:30-6:00 PM, TTh. 8-9:00 AM.
Room:
     13-226
Phone:
     869-2631

TEXT:
1. Elementary Principles of Chemical Processes by Felder and Rousseau.

2. Mathematical Modeling of Physical Systems by Diran Basmadjian, Oxford, 2003.

Instructional Objectives

After completing this course, students should be able to do the following:

1. Make simple unsteady-state mass, momentum, and energy balances on a system.

2. Determine whether a macroscopic or microscopic balance is required.

3. Solve analytically simple unsteady-state balances.

4. Understand and implement numerical techniques to solve nonlinear algebraic equations.

5. Solve nonlinear algebraic equations using graphical, and Newton-Raphson techniques.

6. Numerically solve differential equations of the initial-value type using the Euler 

     and the Runge-Kutta methods.

7. Understand and perform regression analyses on data.

8. Use Excel solver to solve engineering problems numerically.

GRADE:

No late homework or report

Homework (best 8 of 9 assignments)  
15%

Best 4 of 5 quizzes                   (closed book & notes) 
45%

Comprehensive Final               (closed book & notes)  
40%

93-100%  A  ,  90-93%  A-  ,  87-90%  B+  ,  83-87%  B  ,  80-83%  B-  ,  77-80%  C+

 73-77%   C  ,  70-73%  C-  ,  67-70%  D+  ,  63-67%  D  ,    0-63%  F

WEEK                                    TOPICS
READING


1
Material Balances
(1) Chap. 11.0-2


2
Material Balances with Chemical Reaction



3
Energy Balances
(1) Chap. 11.3


4
Energy Balances with Chemical Reaction



5
Simultaneous Transient Balances
(1) Chap. 11.4-5


6, 7
General Concepts of a Fluid. Dimensional Analysis
(2) Chap. 1, 2


8, 9
Hydrostatics. Pressure in Response to External Forces
(2) Chap. 3, 4




10
The Macroscopic Mass Balance
(2) Chap. 5

Quiz and exam schedule
April 8
Quiz #1

April 22
Quiz #2
May 6
Quiz #3
May 20
Quiz #4
June 3
Quiz #5

Final Exam: Friday June 10, 9:10-11:10 PM 

Homework must be turned in prior to the start of class on the day that it is due. No late homework will be accepted. Not all of the assigned problems will be graded, but you will not know in advance which will be graded, so it is best to do them all. An engineer's work should be neat, well organized, and easy to follow. You are expected to follow this standard format for completing chemical engineering problems.  Points may be deducted for work that does not adhere to this format. An example of homework format is given below:

________________________________________________________________________

CHE 30101                                     Problem set #1        
NGUYEN, THUAN            1/1

1.   Snake-Eyes Maggoo is a man of habit. For instance, his Friday evenings are all alike-into the joint with his week's salary of $800, steady gambling at "2-up" for two hours, then home to his family leaving $50 behind. Snake-Eyes' betting pattern is predictable. He always bets in amounts proportional to his cash at hand, and his losses are also predictable - at a rate proportional to his cash at hand. This week Snakes-Eyes received a raise, so he played for four hours, but as usual went home with $750. How much was his raise? 

Solution

Let M = Maggoo’s cash, then


bet  = k1M, loss = output = kM

where k1 and k are proportional constant, k1 is not needed in this problem


Accumulation = Input - Output
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Solve for k with the information that Mo= 800                    at t = 0 and 

                                                                       M = 800 - 50 = 750   at t =2 hr


k = 0.5ln(800/750) = 0.03227 hr-1

Then solve for Mo given M = 750 at t = 4 hr


Mo = 750exp(4x0.03227) = 853.33 = new salary


Raise = new salary - old salary = $853.33 - $800.00 = $ 53.33    
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________________________________________________________________________

How you get your answer is very important in engineering, therefore show all of your work on assignments, quizzes, and exams. Mark your final answer clearly by drawing a box around it, and be sure to include the units! Except for the questions that require you to fill in the blank, no credit will be given for final answers that do not show the work involved. Staple all pages of an assignment together in the upper left corner. 

Cheating, including copying, is considered a serious offense and will result in a zero for that entire assignment or test.  

You should study on a regular basis and not cram for tests, participate in class by being actively involved in dialogue with your classmates and instructor, think about what you are learning, and apply what you have learned to solve other related problems. Arriving late, leaving early, chatting with your neighbors, doing your other homework, or having beepers and cellular phones turned on during class time are behaviors unacceptable in this class.
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