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Detailed Course Syllabus
(Distributed to Students at the beginning of the Semester)
ABET Outcomes measured using course should be explicitly listed in the syllabus


















	Course Title:  Process Control

	Course Prefix:
	CHEG
	Course No.:
	4033
	Section No.:
	P01 

	

	Department of
	Chemical Engineering
	College of
	Engineering

	

	Instructor Name: 	
	Dr. Jorge Gabitto

	Office Location: 	
	C.L. Wilson 201J

	Office Phone:		
	936-261-9409

	Fax:  			
	936-261-9419

	Email Address:	
	jfgabitto@pvamu.edu

	U.S. Postal Service Address:
	Prairie View A&M University			

	
	P.O. Box
	519

	
	Mail Stop
	2505

	
	Prairie View, TX 77446-0519

	

	Office Hours: 
	MWF 9:30 PM - 11:00 PM/ MWF 2:00 PM - 5:00 PM

	Virtual Office Hours: 
	None

	

	Course Location:  
	Juvenal Justice Bldg., 257

	Class Meeting Days & Times:
	 MWF 11:00 AM - 11:50 AM

	Catalog Description:
	(3-0) Credit 3 semester hours.  Dynamic response and control of chemical process equipment such as reactors, heat exchangers, distillation columns. Use is made of fundamental techniques of servomechanism theory such as block diagrams, transfer functions, and frequency response, stability analysis and control loop design. Unsteady state modeling and computer simulation of simple control systems.


	

	Prerequisite:
	Senior standing in the Chemical Engineering major. CHEG 3063 and MATH 4173

	Co-requisites:
	No applicable.

	

	Required Text:
	None

	

	Recommended Text/Readings:
	1.  “Process Control”, Bequette, W. B., Fifth Edition,Second edition, Prentice Hall (2012).
2.  “Process Dynamic and Control”, Seborg, D. E., Edgard, T. F.,            and Mellicamp, D. A., First edition, John Wiley and Sons (1999).  

	

	Access to Learning Resources:  

	PVAMU Library: 
phone: (936) 261-1500; 
web: http://www.tamu.edu/pvamu/library/  
University Bookstore: 
phone:  (936) 261-1990;
web:  https://www.bkstr.com/Home/10001-10734-1?demoKey=d

	

	Course Goals or Overview:	

	
	The goal of this course is to teach senior chemical engineering students basic control strategies for chemical processes.  

	

	Course Outcomes/Objectives 

	At the end of this course, the student will have achieved and demonstrated the following outcomes.


	1
	To develop competence and confidence in using and designing analog controllers and sensors for safe operation of industrial and laboratory processes.

	2
	To develop conceptual understanding of the mechanisms which control fluid flow, level, heat transfer, and mass transfer processes.  

	3
	To develop understanding of modeling and simulation of industrial processes.  

	4
	To develop competence in solving practical control problems used in industrial processes.  

	
	



	Course Requirements & Evaluation Methods

	

	This course will utilize the following instruments to determine student grades and proficiency of the learning outcomes for the course. The course has been designed to ensure that students acquire a solid grounding in ABET 2000 outcomes a and e. 

	Computer Assignments – self-explanatory assignments. .
Homework Exercises – written assignments, often in letter report format, designed to supplement and reinforce course material.  The letter report format serves to develop and demonstrate an ability to communicate effectively in written mode.
Quizzes – announced or surprise in-class assignments to promote student accountability 
Partial Tests – the objective is determining concept development and problem-solving skills. .
Final Examination – Comprehensive final exam.

	      

	
Grading Matrix (points will vary according to instructor’s grading system)

		Instrument
	Total

	Homework, Computer Assignments & Quizzes
	30%

	Partial Exams.
	40%

	Final Exam
	30%

	Total
	100%




	
	Grade Determination:
A = 100 – 88pts; 
B = 87 – 78pts; 
C = 77 – 60pts; 
D = 60 – 50pts; 
F = 49pts or below

	Course Procedures

	
Textbook Policy
Students must acquire the textbook that is listed as “required” on the course syllabus.  The textbook must be acquired by the 10th class day. Students are not allowed to share textbooks with other students who are currently registered in the same class. Failure to acquire (or show proof of purchase) the required textbook by the 10th class day will result in the student being administratively dropped from the course. The University will assess financial obligations for the course to the student as with any other dropped class according to the fee schedule.  In addition, your financial aid may be affected by the subsequent registration action(s).  
Go to http://www.pvamu.edu/pages/195.asp for the Roy G. Perry College of Engineering Textbook Policy.

	Conduct:
1. Students will conduct themselves in a manner that is respectful to their fellow classmates 
and the instructor at all times.
2. Cell phones MUST be turned off during class time.  Students are NOT allowed to leave class to answer cell phones.
3. Students are NOT allowed to wear caps/hats in class
4. Arrive to class prepared to discuss lesson.  
5. Always bring essential tools: Textbook, paper, calculator.

Submission of Assignments: 

	· All assignments are due by default one week after being given, unless otherwise stated. 
All homework assignments are due directly to the Instructor, prior to the start of class or the assignment will not be accepted. All homework assignments and exams should be written on one side of the page only, and should use the appropriate cover sheet, with the name, assignment title and date. All pages should be numbered. Failure to use the correct format will result in the assignment grade being reduced by 20%.

	

	Exam Policy
Exams should be taken as scheduled.  No makeup examinations will be allowed except under documented emergencies (See Student Handbook).  

	

	TOPICS



Topic 1.	Introduction (2 classes)
Topic 2.	Modeling and simulation (4 classes)
Topic 3.	Solution of differential equations by Laplace transform (4 classes)
Topic 4.	Block diagrams and transfer functions (4 classes)
Topic 5.	Proportional, integral and derivative control (4 classes)
Topic 6.	Stability and tuning (4 classes)
Topic 7.	Advanced control systems (2 classes)
Topic 8.	Three partial exams and final exam (4 classes)

University Rules and Procedures
 
Disability statement (See Student Handbook):  
Students with disabilities, including learning disabilities, who wish to request accommodations in class should register with the Services for Students with Disabilities (SSD) early in the semester so that appropriate arrangements may be made.  In accordance with federal laws, a student requesting special accommodations must provide documentation of their disability to the SSD coordinator.  

Academic misconduct (See Student Handbook):  
You are expected to practice academic honesty in every aspect of this course and all other courses. Make sure you are familiar with your Student Handbook, especially the section on academic misconduct.  Students who engage in academic misconduct are subject to university disciplinary procedures.  

Forms of academic dishonesty:  
1. Cheating: deception in which a student misrepresents that he/she has mastered information on an academic exercise that he/she has not mastered; giving or receiving aid unauthorized by the instructor on assignments or examinations. 

2. Academic misconduct: tampering with grades or taking part in obtaining or distributing any part of a scheduled test.  

3. Fabrication: use of invented information or falsified research.  

4. Plagiarism: unacknowledged quotation and/or paraphrase of someone else’s words, ideas, or data as one’s own in work submitted for credit. Failure to identify information or essays from the Internet and submitting them as one’s own work also constitutes plagiarism.   

Nonacademic misconduct (See Student Handbook)
The university respects the rights of instructors to teach and students to learn.  Maintenance of these rights requires campus conditions that do not impede their exercise. Campus behavior that interferes with either (1) the instructor’s ability to conduct the class, (2) the inability of other students to profit from the instructional program, or (3) campus behavior that interferes with the rights of others will not be tolerated. An individual engaging in such disruptive behavior may be subject to disciplinary action. Such incidents will be adjudicated by the Dean of Students under nonacademic procedures. 

Sexual misconduct (See Student Handbook):  
Sexual harassment of students and employers at Prairie View A&M University is unacceptable and will not be tolerated.  Any member of the university community violating this policy will be subject to disciplinary action.  

Attendance Policy: 
Prairie View A&M University requires regular class attendance.  Excessive absences will result in lowered grades.  Excessive absenteeism, whether excused or unexcused, may result in a student’s course grade being reduced or in assignment of a grade of “F”.  Absences are accumulated beginning with the first day of class.

Student Academic Appeals Process
Authority and responsibility for assigning grades to students rests with the faculty.  However, in those instances where students believe that miscommunication, errors, or unfairness of any kind may have adversely affected the instructor's assessment of their academic performance, the student has a right to appeal by the procedure listed in the Undergraduate Catalog and by doing so within thirty days of receiving the grade or experiencing any other problematic academic event that prompted the complaint. 






End of Semester
Course Assessment Report

This summary contains the following Information
	
1.  Performance Statistics
· Total number of students in class
· The class average performance (stated as %) in each course outcome assessed in this class and the two previous times course was assessed. 
· The acceptable class average for the class in each outcome area as set by your Department. You cannot use any number of your choice
· Percentage of students who scored below the expected average in each outcome.

2.  Implementation Summary
· Brief summary of plans implemented during the semester based on last assessment report

3.  Perceived Problems
· Instructor’s  critical evaluation of perceived problems that affected students’ performance. Realistic problems should be identified throughout the semester and summarized in this section of the report.

4.  New Plans for Addressing Problems
· Instructor’s plans for addressing the perceived problems the next time the class is taught. These should be specific enough for another instructor to implement. Most of these should be things that, you, the instructor can implement to help students to improve. Be creative.

5.  Overall Trend over last three assessment periods
· Instructor’s summary of overall performance trend for each outcome measured over the last three periods.

END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
CHEG4033-001 Process Control 
Fall 2019 SEMESTER
		Report Prepared by: Dr. Jorge Gabitto
		Report Date:		December 18, 2019
	

Semester
	

Analysis Type
	
Number of Students
	Outcome 1
Ability to identify, formulate, and solve complex engineering
problems by applying principles of engineering, science, and
mathematics

	Outcome 7
Ability to acquire and apply new knowledge as needed, using appropriate learning strategies


	
	
	
	Expected Average
	Class Average
	% Students Meeting
Expected Average
	Expected Average
	Class Average
	% Students Meeting  Expected Average

	Fall 2019
	Direct
	33
	75
	91.6
	96.9
	75
	85.8
	84.4

	Fall 2018
	Direct
	27
	75
	85.2
	88.9
	75
	78.1
	63.0

	Fall 2017
	Direct
	41
	75
	81.0
	78.0
	75
	80.0
	74.0

	Implementation Summary
	
	Class discussion about Laplace transform and derivation of mass and energy balances. Informal problems given that concentrated on solving techniques.
	Class discussion about computer techniques and use of spread-sheets. Strong emphasis on procedures discussed in class.

	

Perceived Problems
	
	Students could not conceptualize, identify the physical laws, and analyze problems that are different from an example problem they have seen before.
The availability of a tutor will help. Tutoring on advance math could also help.
Computer learning assignments helped to produce some improvement.  
	Students were not familiar with use of MatLab and appropriate computer software.  
Computer learning assignments helped to produce some improvement.  

	

Plans for Addressing Problems
	
	The instructor should:
1.  The instructor reduce the time spent on giving notes on the board by making copies of notes for students, it is recommended that this be continued in subsequent semesters.  2.  Need to continue providing tutoring assistance to interested students. 3. More problem sections to be offered. 

	The instructor should:
1.  The instructor introduced new examples in class.  
2.  Need to provide tutoring assistance to interested students. 




	Overall Trend over Periods
	
	Student performance was consistently above average.  Big improvement with respect to previous experience. Continue same procedures.
	Student performance was above average. Consistency showed big improvement. Big improvement with respect to previous experience. Big classes compromised the proposed plans. 


















Grade Sheet Showing
Student and Class Performance in Outcomes
The computed semester average in each outcome 
stated in the Assessment report are 
highlighted in boldface 















Grade Sheet Showing Student and Class
Performance in Course Outcomes


	
	1).An ability to identify, formulate, and solve complex engineering
problems by applying principles of engineering, science, and
mathematics
	
	7. An ability to acquire and apply new knowledge as needed, using appropriate learning strategies
	

	
	HW 1 
	
	Test 3
	

	 
	1
	1
	0.5
	

	 
	0.8
	1
	0.75
	1

	 
	0.85
	1
	1
	1

	 
	1
	1
	0.75
	1

	 
	0.9
	1
	1
	1

	 
	0.9
	1
	0.7
	

	 
	1
	1
	1
	1

	 
	0.9
	1
	0.7
	

	 
	1
	1
	0.95
	1

	 
	0.7
	1
	1
	1

	 
	0.95
	1
	0.85
	1

	 
	0.85
	1
	0.85
	1

	 
	1
	1
	0.85
	1

	 
	0.9
	1
	0.9
	1

	 
	1
	1
	1
	1

	 
	1
	1
	0.8
	1

	 
	0.4
	
	0.65
	1

	 
	0.85
	1
	1
	1

	 
	0.95
	1
	0.9
	1

	 
	1
	1
	1
	1

	 
	1
	1
	0.9
	1

	 
	0.9
	1
	0.85
	1

	 
	1
	1
	0.65
	1

	 
	1
	1
	0.7
	

	 
	0.95
	1
	1
	1

	 
	1
	1
	1
	1

	
	0.9
	1
	0.9
	1

	
	0.9
	1
	1
	1

	
	1
	1
	0.9
	1

	
	0.8
	1
	0.4
	

	
	1
	1
	1
	1

	
	0.9
	1
	1
	1

	
	29.3
	31
	27.45
	27

	Av.=
	0.915625
	0.96875
	0.8578125
	0.84375
























OUTCOME SPECIFIC ASSIGNMENTS 
USED TO ASSESS OUTCOMES















CHEMICAL ENGINEERING DEPARTMENTASSIGNMENTS FOR OUTCOME “1”

Ability to apply knowledge, techniques, skills and modern tools of mathematics, science, engineering, and technology to solve broadly-defined engineering problems appropriate to the discipline. 

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET
CHEG 4033
PROCESS CONTROL
FALL 2019
Instructor:  Dr. Jorge Gabitto



Title of Assignment

Quiz 1







Outcome Measured Using this Assignment

Outcome 1
Ability to apply knowledge, techniques, skills and modern tools of mathematics, science, engineering, and technology to solve broadly-defined engineering problems appropriate to the discipline;   









Brief justification of the suitability of this assignment for the outcome

CHEG 4033
The questions on this section of quiz 1 evaluates the student ability in deriving transient differential equations.


Process Control
1st Quiz A

1).  Derive the model equations, temperature, for a CSTR reactor with a first order reaction,

	A = Product
Assume: constant temperature and density. Use: energy balance and ALL possible heat transfer mechanisms. 

2).  Derive the model equations, A molar concentration, for a PFR with a first order reaction, A = Product
Assume: constant density and no variation in r-direction. Use: mass balance for species A





ASSIGNMENTS FOR OUTCOME “7”

Ability to acquire and apply new knowledge as needed, using appropriate learning strategies




CHEMICAL ENGINEERING DEPARTMENT
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET
CHEG 4033
PROCESS CONTROL
FALL 2019
Instructor:  Dr. Jorge Gabitto



Title of Assignment

Test 3






Outcome Measured Using this Assignment
Outcome 7
Ability to use ability to acquire and apply new knowledge as needed, using appropriate learning strategies








Brief justification of the suitability of this assignment for the outcome

CHEG 4033 
The questions on this test evaluate the student ability in understanding transient behavior of control systems. Use of advance mathematical tools is also evaluated.

Process Control
3rd Test A


1). Calculate for the simplified two block (process and controller) block diagram the response to a positive step change (3/s) if the controller is a P.  Calculate the short and long term values. 
Use: Gca(s) = 2, Gsys(s) = 2 / (2 s + 1) and 
output(s)

input(s)
Set point    error(s)

Process
Gsys(s)
Controller
Gca(s)









