ChE 312
Spring 2019
Separation Processes
Instructor:
Jeremy Hardinger
Office:

ESB 443
Phone:

304-293-9336
Email:

jhardin4@mail.wvu.edu
Class:

4:00-4:50 MF ESB G-102



4:00-5:50 W ESB G-102
Office

Hours: 

10:00-12:00 MW
Texts:
Wankat, P.C., Separtion Process Engineering, 4th ed., Prentice-Hall, 2017.

Course Objectives:
1. Students will be able to apply material and energy balances to staged-separation devices. (ABET Outcome 1)
2. Students will be able to determine the number of stages required in staged separation devices. (ABET Outcome 1)
3. Students will be able to determine the capacity of staged separation devices. (ABET Outcome 1)
4. Students will be able to analyze the performance of existing staged separation devices. (ABET Outcome 1)
5. Students will be able to determine the height required in continuous differential separation devices. (ABET Outcome 1)
6. Students will be able to determine the capacity of continuous differential separation devices. (ABET Outcome 1)
7. Students will be able to analyze the performance of existing continuous differential separation devices. (ABET Outcome 1)
8. Students will understand the role of reflux ratio in distillation problems. (ABET Outcome 1)
9. Students will understand the influence of thermodynamics in flash vaporization and distillation columns. (ABET Outcome 1)
10. Students will understand and be able to solve problems associated with the auxiliary equipment in distillation columns. (ABET Outcome 1)
11. Students will be able to determine the size specifications required in membrane separation devices. (ABET Outcome 1)
12. Students will be able to determine the capacity of membrane separation devices. (ABET Outcome 1)
13. Students will be able to analyze the performance of existing membrane separation devices. (ABET Outcome 1)
14. Students will be able to use Chemcad to solve the above problems. (ABET Outcome 1)
15. Students will be able to apply the above knowledge to the solution of a design problem. (ABET Outcome 4)


Course Policies (exceptions at discretion of instructor):

1.
There are no make-up exams.
2.
All problem sets are due at the beginning of class or at the stated time.

3.
A late assignment = no assignment.

4.
Exam grading appeals must be submitted in writing on the day the exam is returned.  If you miss that class, you lose the opportunity for regrading.

5.
Any classes canceled due to inclement weather (or for any other reason, such as fire alarms) may be rescheduled.

6.
If the fire alarm goes off during an exam, the resolution of the situation is solely at the discretion of the instructor.

7.
Your cellular phone should be turned off during class.  If your cellular phone rings during class, your final grade will be reduced by one percentage point, and you will be asked to leave the class and not return on that day.  You will still be responsible for all material covered in class.  If this happens to be during an exam, you will be evaluated on the portion of the exam completed before being asked to leave.

8.
You may (and are encouraged to) work in groups on problem sets.  However, what you submit must be your own work.  Assignments that are obviously copied will receive no credit.
9.
Problem sets and exams should be neat and easy to follow.  Each problem should start on a new page (exception – very short problems at beginning of semester).  Credit will be deducted for sloppy work that is hard to follow.  

10.
Your answer to a problem on an exam or on a problem set should be boxed, have units as appropriate, and have the correct number of significant figures.  There will be a 20% deduction, per occurrence, for answers which significantly exceed the correct number of significant figures.  There will also be a 20% deduction for missing or incorrect units.  You should round off only the final answer to the correct number of significant figures.  If you round off intermediate calculations, thereby making your final answer inaccurate, significant credit may be deducted.

11.
Problems should be worked in the units provided (SI or American).  No credit will be given on exams or on problem sets for problems not worked in the units provided.  This means that no credit will be awarded if you convert a problem in American units to SI, work the problem in SI units, and convert the answer back to American units (or vice-versa).  Credit will also be deducted for missing or incorrect units.

12. Email is the official method of communication for the class. You are expected to regularly check your email. 

Grading:
2 Exams @ 20%

40%




2 Closed-Book Quizzes @ 7.5%
15%




Final Exam   

20%




Problem Sets

10%




Design Project

15%

Grades:
The nominal grading scale is 
(90%
A






(80%
B






(70%
C






(60%
D






<60%
F




At the instructor’s discretion, this scale may be lowered, but not raised.
Approximate Syllabus

Class
Date
Topic
Reading
Assignment Due


1
1/7
Introduction, Flash Operation
1, 2

2
1/9
Flash Operations and Examples
2

3
1/11
Distillation
3



4
1/14
Distillation Examples




5
1/16
Distillation Examples
4

6
1/18
Other Distillation Situations Using Chemcad 

PS 1


7
1/21
University Holiday - MLK
5-7

8
1/23
Multicomponent Distillation – Shortcut

9
1/25
Advanced Distillation Situations/Examples
8
PS 2

10
1/28
Batch Distillation
9

11
1/30
Closed-book Quiz 1




Batch Distillation Examples

12
2/1
Tray Distillation Equipment
10
PS 3

13
2/4
Tray Distillation Equipment Examples


14
2/6
Tray Distillation Review Problems




15
2/8
Tray Distillation Review Problems

PS 4

16
2/11
Review
12

17
2/13
Exam 1





18
2/15
General Multistage Separations 



Adsorption/Stripping


19
2/18
Exam 1 return/review




Extraction and Examples
13



20
2/20
Other Staged Separations
13

21
2/22
Staged Separation Performance

PS 5

22
2/25
Mass Transfer Principles
15



Mass Transfer Between Phases

23
2/27
Mass Transfer Coefficients



24
3/1
Differential Separations
15
PS 6

25
3/4
Differential Separations Examples

26
3/6
Differential Separations Examples
15

27
3/8
Class Canceled

PS 7 



3/9-3/17
SPRING RECESS

28
3/18
Closed-book Quiz 2


29
3/20
Packed Bed Equipment
16

30
3/22
Packed Bed Examples

PS 8

31
3/25
Membrane Separations
16

32
3/27
Gas Permeation


33
3/29
Reverse Osmosis






34
4/1
Review

35
4/3
Exam 2

36
4/5
Ultrafiltration 

37
4/8
Exam 2 return/review


38
4/10
Ultrafiltration Examples 

39
4/12
Design Project Workshop




40
4/15
Design Project Workshop

41
4/17
Design Project Review






42
4/19
Spring Holiday

43
4/22
Supplemental Material


44
4/24
Supplemental Material


                
45
4/26
Review for Final





Mon, 4/29 
Final Exam  2:00 PM - 4:00 PM
Academic Integrity Statement:

The integrity of the classes offered by any academic institution solidifies the foundation of its mission and cannot be sacrificed to expediency, ignorance, or blatant fraud. Therefore, I will enforce rigorous standards of academic integrity in all aspects and assignments of this course. For the detailed policy of West Virginia University regarding the definitions of acts considered to fall under academic dishonesty and possible ensuing sanctions, please see the Student Conduct Code

https://studentconduct.wvu.edu. Should you have any questions about possibly improper research citations or references, or any other activity that may be interpreted as an attempt at academic dishonesty, please see me before the assignment is due to discuss the matter.
Social Justice Statement:

West Virginia University is committed to social justice. I concur with that commitment and expect to foster a nurturing learning environment based upon open communication, mutual respect, and non-discrimination. Our University does not discriminate on the basis of race, sex, age, disability, veteran status, religion, sexual orientation, color or national origin. Any suggestions as to how to further such a positive and open environment in this class will be appreciated and given serious consideration. If you are a person with a disability and anticipate needing any type of accommodation in order to participate in this class, please advise me and make appropriate arrangements with Disability Services. 
