CHEG 3120 - UNIT OPERATIONS IN CHEMICAL ENGINEERING II

SPRING, 2017
Course Details, Grading Policy and Testing Schedule

Current Catalog Data: Unit Operations in Chemical Engineering II (2-3)





Credit:
3





Prerequisites:
CHEG 3110


A consideration of the unit operations in the area of heat transfer. Emphasis is on the principles of heat transfer, equipment design, and applications. The laboratory is centered around problem solving, design and optimization issues. Relevant software will be used in visualizing or solving industrial problems. Laboratory experiments demonstrating various principles and equipment will be conducted. 

Textbook:
McCabe, W.L., and Smith, J.C., "Unit Operations of Chemical Engineering," 7th ed., McGraw-Hill Book Company, New York, 2005.

All additional materials that will be provided as and when required, throughout the semester.

Reference Text: Perry's Chemical Engineering Handbook 

Instructor:


Said AbuBakr, Professor, CHP

Brief Course Description:

CHEG 3120 is the second course in chemical engineering unit operations series which covers fundamental heat transfer mechanisms: conduction, convection, and radiation; heaty transfer coefficients; heat exchange equipment; evaporation and evaporation system; and economic factors. The importance of a thorough knowledge of the science of heat transfer and the necessity of being able to analyze, quantitatively, problems involving a transfer of heat. In almost every phase of scientific and engineering work, process involving the exchange of energy through a flow heat are encountered.  Throughout the semester, emphasis will be placed on a physical understanding of the process by which heat is transferred and how to make appropriate assumptions and simplification in real situations to obtain an engineering answers.  The way to develop these abilities is to solve problems.  Lecture note taking, memorization, textbook study and reading may be of some value, but problem solving will be the primary technique for learning.  To be effective, the problems should be of increasing complexity, they should draw on techniques learned in previous courses (CHEG 1010, CHEG 2960, and CHEG 3110) and previous problems, and they should embody new features no previously encountered.  At first you will be acquainted with the basic principles and techniques involved in heat transfer, by the end of the semester however, you have to be able to perform complex analysis and calculations for the design of heat exchangers with realistic constraints and engineering specifications.

  Prerequisites by topic:


1. Units and measurements, dimensional analysis

2. Material and energy balances

3. Volume, velocity, pressure, temperature scales and conversions

4. Bernoulli equation and applications

5. Integral and differential calculus

6. Problem solving techniques, use of steam tables, linear and logarithmic interpolations

  Course Objectives:

1. Acquire a basic knowledge of heat transfer theory - in conduction, convection and radiation

2. Understand the concepts of heat flux, overall and film coefficients, and heat transfer resistance 

3. Become familiar with the design and operating characteristics of heat transfer equipment used by chemical process industries - different types of heat exchangers and multiple effect evaporators

4. Develop problem solving skills in the application of heat transfer theory to the unit operations of chemical process industries

5. Understand safety, design, economic, environmental and other realistic constraints in designing heat transfer equipment

   Topics:

1. Conduction in solids - steady and unsteady states

2. Various dimensionless numbers used in heat transfer and their interpretation 

3. Heat transfer coefficients in laminar and turbulent flows

4. Overall and film coefficients, LMTD

5. Different types of heat exchangers- parallel, counter flow, crossflow, extended surface, plate, ROD baffle, single and multi-pass

6. Multiple effect evaporators, design of multiple effect systems

7. Radiation heat transfer, emissivity, absorptivity, view factor, greenhouse effect

8. Convection-radiation heat transfer, radiation heat transfer coefficients

9. Safety, design, economic, environmental and other realistic constraints in designing heat transfer equipment (SACHE and CSB.gov)

10. Engineering standards and specifications

  Computer Usage:
     Can be used as needed for problem solving and graphical presentations. 
  Course Learning Outcomes:
   

1. Students will be able to analyze all heat transfer problems as one of temperature driving force and the resistance. 

2. Students will be able to differentiate between parallel and countercurrent heat exchangers and understand their applications. 

3. Students will able to choose and specify a specific type of heat exchanger for a given job.

4. Students will understand the significance of different dimensionless numbers used in heat transfer.

5. Students will be able to design a system of multiple effect evaporators and manipulate the capacity and the efficiency of the same by altering the process variables.

ABET category content as estimated by faculty member who prepared this course description:


Engineering Design: 1.0 credit or 33%


Engineering Science:  2.0 credits or 67%

The course contributes to meet ABET criteria of 3 a, b, c, e, f, g, h, and k. Performance Indicators considered for assessment in this course are:

a2  Estimate physical properties using reference tables and diagrams

c1  Design major equipment such as heat exchanger, including complete cost analysis
Grading Policy:
1. Numerical grades will be weighted as follows:

Six Exam 

60%  


Assignments/HW

15%

Final Exam


15%  
Biweekly Quizzes

10%       

2.
Letter grades will be assigned on a fixed linear scale ranging from 62 (C) to 100 (A) with a six-point differential between successive grades. Grades less than C will be assigned on the same linear scale (56-62, DC; 50-56, D; and <50, E).  

3.
There may be a bonus assignment for a maximum of 5 extra credit points

   Exam Schedule:

1.
Six open book exams are scheduled on Wednesdays, Jan. 18, Feb. 1& 15, March 1&21, and April 5 in D 115
2.
The 2-hour final examination will be held on Wednesday, April 26

between 12:30 p.m. and 2:30 p.m. in room D 115 . 
4.
There will be no make-up exams. 

   Quizzes and other Assignments:

1. Six quizzes will be tentatively given Jan. 11, Feb. 8 &22, March 29, and April 12.  All quizzes will be open book. All quizzes will have equal weight.

2. There will be in-class (lecture and lab) as well as 'Take-home' assignments specified during the semester.
3. There will be no make-up for any missed assignments or quizzes.
In general, all open book quizzes and exams will consist of problems that may require 

a numerical or other mathematical solutions. Reference to Lab notebooks, your classwork, course book, and any other course handouts is allowed during an open book exam or quiz. Use of any other extraneous materials will be grounds for action under university code of academic honesty.

   Meeting Schedule:

The lecture classes will meet in room D 115 in Elson Floyd Hall between 12:30 and 1.20 p.m. on Mondays and Wednesdays. 

Lecture discussion (Lab) sessions will meet in D 115 Elson Floyd and be between 1:30 and 3:20 p.m. each Wednesday Course materials may be covered in lab sessions as well.

All the quizzes and tests will be held on Wednesdays. 

Any unforeseen closures (weather) will likely be compensated by a session on Friday. 
Homework Grading:

1. Homework will be due for grading each week at  the beginning of the class on Monday
   3.
Grades will be assigned by me/the laboratory assistant using the following criteria on specific problems.

1. Completeness

2. Accuracy and right answer
3. Neatness

4. Promptness

5. Participation and Application

Office Hours:
M – 1:30 to 3:00 p.m. and T- 3:00 to 5:00 p.m. (without appointment). You can meet with me or our TAs at other times by a prior appointment. I'll put up my daily work schedule for Spring 2017 around my office (A239) door, to help you in seeking the right time for your appointment. 
Ethics and Other University Policies:
Students are responsible for making themselves aware of and understanding the University policies and procedures that pertain to Academic Honesty. These policies include cheating, fabrication, falsification and forgery, multiple submission, plagiarism, complicity and computer misuse. The academic policies addressing Student Rights and Responsibilities can be found in the Undergraduate Catalog at http://catalog.wmich.edu/content.php?catoid=24&navoid=974 and the Graduate Catalog at http://catalog.wmich.edu/content.php?catoid=25&navoid=1030  If there is reason to believe you have been involved in academic dishonesty, you will be referred to the Office of Student Conduct. You will be given the opportunity to review the charge(s) and if you believe you are not responsible, you will have the opportunity for a hearing. You should consult with your instructor if you are uncertain about an issue of academic honesty prior to the submission of an assignment or test. In addition, students are encouraged to access the Code of Honor, as well as resources and general academic policies on such issues as diversity, religious observance, and student disabilities:

        Office of Student Conduct www.wmich.edu/conduct
        Division of Student Affairs www.wmich.edu/students/diversity
        Registrar’s Office : www.wmich.edu/registrar 
           www.wmich.edu/registrar/policies/interfaith
        Disability Services for Students www.wmich.edu/disabilityservices.
Excellent sources for identifying dates of religious observances can be found on the Web (e.g.,www.interfaithcalendar.org). I’ll do everything I can to support the religious observances that are important to  you.
FERPA and a Student’s Right to Control Disclosure

FERPA grants students the right to restrict the release of directory information.   At WMU students have two options for privacy.  They can elect to restrict their address and phone number from being released for publication, or choose to not have any directory information given out.    Students wishing to invoke their right to privacy need to complete a request form available on the Registrar’s Office website under the “Student Privacy” link.   

Students considering restricting the release of directory information should be advised of some possible unintended consequences.  For instance, a FERPA restriction makes it difficult for potential employers to verify enrollment or degree information.  A student would also be excluded from appearing in the commencement program or on the Dean’s list.  Students can submit a “Revoke Privacy Form” at any time if they wish to remove their name from the privacy list.  

Students who have invoked privacy will be noted in Banner with a confidentiality flag.   When accessing the student’s record in Banner a warning message will pop up and all Banner forms will display a “confidential” message in the upper left hand corner.  Please note, even if a student has confidentiality, information can still be made available to faculty and staff for the purpose of performing an appropriate educational or administrative function. 

Academic Accommodations for Persons with Disabilities
Both in compliance with and in the spirit of the Americans with Disabilities Act (ADA), faculty at Western Michigan University need to know how a disability will impact student participation and work in courses. Any student registered with DSS wishing to discuss accommodation for this class should contact the professor of record in a timely manner. Students with documented disabilities not yet registered with Disabilities Services for Students should visit www.wmich.edu/disabilityservices or call DSS at (269) 387-2116. Accommodations cannot be provided without confirmation from DSS .
Mid-term Grade 

Will be provided. It will be an indication of your cumulative performance in exams and quizzes.
E-Mail
Your university email addresses will be used as communication for updates and assignments in this class.  It is your responsibility to regularly check this email address.  Also, use this address in order to contact the professor or teaching assistants.  Email from your other email accounts may be treated as ‘SPAM’.
Course content (Additional Details):

The course is expected to cover Section III and Ch. 10 to Ch. 16 (pp. 295- 519 in 7th ed.) of the course book and related material. Course material will be covered both in class and lab.  The details of the topics to be covered are as below.
1.
Conduction in Solids. Fourier's law, conductivity, steady state flow, unsteady-state flow.  (Chapter 10)

2. Heat Flow in Fluids. Equipment, energy balances, rate of heat transfer, transfer coefficients, natural and forced convection, heat transfer in laminar and turbulent flow, prediction of transfer coefficients, heat transfer with and without phase change, effect of non-condensable and superheat.  (Chapters 11,12, &13)

3.
Heat Exchange Equipment. Types of exchangers, construction details, condensers, steam traps. (Chapters 15 and 13)

4.
Evaporation. Types of evaporators, operating problems, capacity and economy, boiling point elevation, head and friction effects, transfer coefficients, single and multiple effect calculations, vapor recompression. (Chapter 16)

6. Radiation Blackbody radiation, emissive power, absorption of radiation by opaque solids, radiation between surfaces, allowance for refractory and non-black surfaces, radiation to semi-transparent materials, and radiation heat transfer coefficient. (Chapter 14) 

Important Dates
	

	
	January 5 - 6
	Advising Days

	
	January 9-11
	One Stop Center

	Monday
	January 9
	Classes begin

	Monday
	January 9
	Tuition and fees due

	Friday
	January 13
	Last day to drop/add classes

	Friday
	January 13
	Last day to receive 100% refund

	Monday
	January 16
	Martin Luther King Jr. Day recess, convocation and activities

	Tuesday
	January 17
	Census

	Wednesday
	January 18
	$100 late add fee begins

	Wednesday
	January 18
	Begin recording withdraws as "W" on transcript

	Thursday
	January 19
	Last day to receive a 90% refund for a complete withdrawal*

	Monday
	January 23
	Last day to receive a 50% refund for a partial withdrawal**

	Monday
	February 6
	Last day to receive a 50% refund for a complete withdrawal

	Monday
	February 13
	First work grades due

	Friday
	March 3
	Spirit Day

	Monday
	March 3
	Last day to receive a 25% refund for a complete withdrawal

	Mon-Fri
	March 6 - 10
	Spring Break

	Sunday
	March 13
	Midterm grades due

	Monday
	March 20
	Last day to withdraw from classes

	Mon-Fri
	April 24 - 28
	Final exam week

	Saturday
	April 29
	Semester ends/Commencement

	Tuesday
	May 2
	Final grades due


*Complete withdrawal means withdrawing from ALL courses at WMU for the term

 ** Partial withdrawal means withdrawing from 1 or more courses, but not all. 
CHEG 3120: UNIT OPERATIONS IN CHEMICAL ENGINEERING II
Monday and Wednesday:  12:30-13:20, D-115 Elson Floyd Hall

Wednesday: 13:30-15:20, D-115 Elson Floyd Hal

Tentative Schedule
Class#      Date       Subject                       
                                  Homework problems


                      

1
         M
 1/9 
Introduction, Chapter 10: HT by Conduction          
                       

2

W
 1/11
Chapter 10               
3

W
 1/11       Chapter 10                                                         10.1,2
3   
M
 1/16
MLK Holiday

                   10.5,7,12,17
       
                      

4 
        W
 1/18
Chapter 10

                   10.5,7  

5         W
 1/18
Chapter 10

                   

6         M     1/23
Chapter 10
   
                         


7      
W    1/25
Chapter 10                           

                  

8

W    1/25
Exam # 1

                   11.1,2
9

M    1/30
Chapter 11: HT in Fluids 
  
                   11.4,8,10,11      
                       


10

W
2/1
Chapter 11

                   

                      

11

W
2/1
Chapter 11                     
                                         
                      
                        

12

M
2/6
Chapter 12: HT without Phase Chang              

                      

13

W
2/8
Chapter 12

  
                         

14

W
2/8
Chapter 12 Quiz 3                                               12.2,3
15

M    2/13
Chapter 12

                   12.5,7,10,15
16

W
2/15
Chapter 12

                       


17 
W
2/15
Exam # 3 

                                                                  

18

M
2/20
Chapter 13: HT with Phase Change                     
                        
                                                                                            

19

W
2/22
Chapter 13                             
                                                                               

20

W
2/22
Chapter 13 Quiz 4

                     13.1,2
 
                                                                                 

21

M
2/27
Chapter 13

                    13.9,13,16,18

                        

22

W
3/1
Chapter 13

                                                                                  

23

W
3/1
Exam # 4

                           

24

M
3/13
Chapter 14: Radiation HT 
                                       
                                                  

25

W
3/15
Chapter 14 Field trip

                      

                              

26

W 
3/15
Chapter 14 Field trip

                     14.2,3  
                          

27

M
3/20 
Chapter 14

                    14.6,9,12,14

                       

28

W
3/22
Chapter 14
29

W
3/22
Exam # 5
30

M
3/27
Chapter 15: Heat Exchange Equipment

                        

31

W
3/29
Chapter 15

                     15.2,4
32

W
3/29
Chapter 15 Quiz 5

                    15.8,14,12,15
32

M
4/3
Chapter 15 

33

W
4/5
Chapter 15
34

W
4/5
Exam # 6


35

M
4/10
Chapter 16: Evaporation
36

W
4/12
Chapter 16
37

W
4/12
Chapter 16 Quiz 6

                      16.1,2
37

M
4/17
Chapter 16

                     16,7,8,11,12
38

W
4/19  
Chapter 16
39

W
4/19
Chapter 16
                   


