CBE/EnvE 318	SDSM&T	Spring 2010
CBE/EnvE 318 – 3.0 Credits
Chemical Engineering IV (Mass Transfer and Unit Operations)

Instructor	Dr. Todd J. Menkhaus
	C-227
	605-394-2422
	todd.menkhaus@sdsmt.edu

Classroom	Classroom Building, Room 108

Lecture Time	Monday, Wednesday, Friday; 1:00 – 1:50 p.m.

Office Hours	Specific: Mon., Tues, Wed., Thur. Fri.; 9:00 – 10:00 AM;
	By Appointment: Contact the instructor to schedule a meeting time
	General: I have an open door policy and will often be available to meet with students outside of scheduled office hours.  Feel free to come by my office for assistance at any time. 

Class Websites	(1) A D2L site has been established for this course under the title “ChE 318” and “EnvE 318”.  This will be updated with course information, homework assignments, grades, and other useful links. The D2L homepage can be found at: https://d2l.sdbor.edu/ 

Course Pre- or 	ChE 317 and Math 321	
Co-Requisites      

Required Textbook	Transport Processes and Separation Process Principles, Fourth Edition, by Christie J. Geankoplis, Prentice Hall (2003).

Additional Resources	Perry’s Chemical Engineer’s Handbook, Seventh Edition, by R.H. Perry and D. Green, McGraw Hill (1997).

	Fundamentals of Heat and Mass Transfer, Fifth Edition, by F.P. Incropera and D.P. Dewitt, John Wiley and Sons, Inc. (2002).

	Separation Process Principles, Second Edition, by J.D. Seader and E.J. Henley, John Wiley and Sons, Inc. (2006).

	Unit Operations of Chemical Engineering, Sixth Edition, by McCabe, Smith, and Harriott, McGraw Hill (2001).

Catalog Description:  The fourth course on the theory and practice of Chemical Engineering with emphasis on molecular diffusion, membranes, convective mass transfer, drying, humidification, and continuous gas-liquid separation processes.
	


Student Learning Objectives
	Each student successfully completing ChE 318 is expected to have the following abilities:
1. Analyze and design single and multiple effect evaporators/evaporation systems;
2. Demonstrate the knowledge of fundamental aspects of diffusion and convective mass transfer;
3. Analyze and design absorption and stripping columns (tray and packed bed systems);
4. Estimate basic equipment dimensions for drying equipment;
5. Estimate basic equipment dimensions for adsorption and ion exchange equipment;
6. Analyze mass transport through membranes.

Instructional Methods	This course will utilize lectures, reading assignments, class exercises, homework problems, projects, quizzes and examinations as methods of instruction and assessment.
Evaluation
· Homework, In-Class Exercises, and Projects: 
	Problem solving is a major component of this course.  Homework, in-class exercises, and projects will be assigned throughout the semester, and may include problems requiring computer solutions (e.g. systems of equations, differential equation solvers, and process simulations).  Homework assignments and projects are to be turned in at the beginning of the class period of the assigned due date.  ONE late assignment per individual will be accepted; ALL subsequent late work will receive a zero score.  Work should be written in a neat, organized manner - document your steps, sketch a drawing where appropriate, provide answers with appropriate units and significant figures, and box your final answers.  Consultation with classmates is normally acceptable (and encouraged!), but YOU are responsible for understanding the material.  Outright copying of solutions will not be accepted and will be penalized.  
· Quizzes and Exams:
	In most cases students will be permitted to use notes and/or textbooks during the quiz/exam.  Quizzes may be given at any time, at the instructor’s discretion.  In-class quizzes should be completed on an individual basis and will be given at least twenty minutes of class time.  Some quizzes may be given has group exercises and/or as “take home” assignments. Exams will be scheduled a minimum of one week in advance and students will have an entire class session to complete the test (the final exam will be given a two hour allowance).  All exams will be completed on an individual basis.  Cheating on a quiz or exam will be penalized strongly, and may result in failure of the course.
· Grading:
Final letter grades will be assigned based on each student’s weighted percentage of the total points earned in the course as follows:
	A   90 – 100%
	B   80 – 89%
	C  70 – 79%
	D  60 – 69%
	F  < 60%
Grading percentages could be curved down at the discretion of the instructor.  Values indicated above are tentative, but do represent the most stringent requirements. 
	
	Total points will be divided between the following categories:
		Homework (~Weekly) . . . . . . . . .  24%
Quizzes/In-Class Exercises . . . . . 10%
Projects . . . . . . . . . . . . . . . . . . . . . 10%
Hour Exams (3 Exams) . . . . . . . . . 36%
Comprehensive Final Exam. . . . . 20%
Total . . . . . . . . . . . . . . . . . . . . . . .  100%

Student Responsibilities
	You are responsible for your own education.  Specific responsibilities that I request include: (1) show up to class on time, (2) come to class prepared – read the textbook, prepare questions, and participate during class, (3) conduct your work in a professional manner.
	If absent from class arrange to get notes from a classmate.  Students with excused absences for allowed reasons (verifiable illness, emergencies, and school-sponsored activities) should contact the instructor as early as possible.  If possible, homework should be submitted prior to an absence.  Make-up quizzes and exams will only be given if scheduled in advance of an absence.
	
Instructor Responsibilities
		I am responsible to assist you in your education.  Specific responsibilities that I have include: (1) come to class prepared and organized, (2) guide students both during class and outside of class, (3) be available for consultation outside of class, (4) grade assignments and exams objectively and in a timely manner, (5) assign a final letter grade for each student based on the student’s demonstrated knowledge and demonstrated proficiency at applying the course material.

Special Needs	Students with special needs or requiring special accommodations should contact the instructor at 605-394-2422 and/or the campus ADA coordinator, Dr. Jolie McCoy, at 605-394-1942 at the earliest opportunity.

Freedom in learning
Students are responsible for learning the content of any course of study in which they are enrolled. Under Board of Regents and University policy, student academic performance shall be evaluated solely on an academic basis and students should be free to take reasoned exception to the data or views offered in any course of study. Students who believe that an academic evaluation is unrelated to academic standards but is related instead to judgment of their personal opinion or conduct should contact the dean of the college which offers the class to initiate a review of the evaluation. 


Tentative Schedule
	Class
	Date
	Day
	Topics
	Textbook

	1
	15-Jan
	F
	Syllabus and Course Introduction
	Chap. 1

	
	18- Jan
	M
	NO CLASS – MLK Jr. Holiday
	

	2
	20-Jan
	W
	Intro to Mass Transfer and Diffusion in Gases
	6.1 – 6.2

	3
	22-Jan
	F
	Diffusion in Gases and Liquids
	6.2, 6.3

	4
	25-Jan
	M
	Diffusion in Solids and Composites
	6.4 – 6.5

	5
	27-Jan
	W
	Unsteady State Diffusion
	7.1

	6
	29-Jan
	F
	Convective Mass Transfer
	7.2, 7.3

	7
	1-Feb
	M
	Convective M.T. from Various Geometries
	7.4 -- 7.6

	8
	3-Feb
	W
	Convective M.T. from Various Geometries
	7.4 -- 7.6

	9
	5-Feb
	F
	Molecular Diff. with Convection and Rxn.
	7.5

	10
	8-Feb
	M
	Diffusion and Conv. M.T. Problems
	Chaps. 6,7

	11
	10-Feb
	W
	Review
	Chaps. 6,7

	12
	12-Feb
	F
	EXAM #1 (Chapters 6, 7)
	

	
	15-Feb
	M
	NO CLASS – President’s Day
	

	13
	17-Feb
	W
	Single Effect Evaporators
	8.1 – 8.4

	14
	19-Feb
	F
	Multiple Effect Evaporators
	8.5

	15
	22-Feb
	M
	Multiple Effect Evap and Vapor Recompress.
	8.5

	16
	24-Feb
	W
	Methods of Drying, Vapor Pressure
	9.1 – 9.2

	17
	26-Feb
	F
	Humidity and Equilib Moisture Content
	9.3 – 9.4

	18
	1-Mar
	M
	Rate of Drying
	9.5

	19
	3-Mar
	W
	Constant Rate and Falling Rate of Drying
	9.6 – 9.7

	20
	5-Mar
	F
	Equations for Dryers
	9.10

	
	8-12 Mar
	M-F
	NO CLASS – Spring and Break 
	

	21
	15-Mar
	M
	Continuous Counter-current Drying
	9.10

	22
	17-Mar
	W
	Review Evaporation and Drying
	Chapters 8,9

	23
	19-Mar
	F
	EXAM #2 (Chapters 8, 9)
	Chapters 8,9

	24
	22-Mar
	M
	Gas-Liquid Separations and Phase Equilib.
	10.1 – 10.3

	25
	24-Mar
	W
	Gas-Liquid Separations and Phase Equilib.
	10.1 – 10.3

	26
	26-Mar
	F
	Mass Transfer Between Phases
	10.4

	27
	29-Mar
	M
	Overall Mass Transfer Coefficient
	10.4

	28
	31-Mar
	W
	Design Absorption Columns
	10.6

	
	2-Apr
	F
	NO CLASS – Easter Break 
	

	
	5-Apr
	M
	NO CLASS – Easter Break 
	

	29
	7-Apr
	W
	Design Packed Towers
	10.6

	30
	9-Apr
	F
	Mass Transfer Coeff. For Packed Tower
	10.8

	31
	12-Apr
	M
	Water Cooling Tower Design
	10.5

	32
	14-Apr
	W
	Batch and Fixed Bed Adsorption
	12.1 -- 12.3

	33
	16-Apr
	F
	Ion-Exchange and Chromatography 
	12.4, Handouts

	34
	19-Apr
	M
	Review 
	Chapters 10,12

	35
	21-Apr
	W
	EXAM #3 (Chapters 10, 12)
	

	36
	23-Apr
	F
	Membrane Separations – Liquid Permeation
	13.1 – 13.2

	37
	26-Apr
	M
	Gas Permeation and Permeation Models 
	13.3 – 13.4

	38
	28-Apr
	W
	Reverse Osmosis
	13.9

	39
	30-Apr
	F
	Course Review 
	

	
	4-May
	THU
	FINAL EXAM 8:00 – 9:50 a.m. (CB-108)
	Chap6-10,12,13



1
