
155:422  Process Simulation & Control,  Fall 2021 
 

Webpage:  Sakai (https://sakai.rutgers.edu/portal) 
 

Lectures/Tutorials:   Asynchronous  
 
Office hours:  Tue and Thu:  3PM to 420PM (We will start on Sep 2 and end on Dec 9)   
https://rutgers.zoom.us/j/94745320217?pwd=NWdmVVdWeDg3cmNKSW1jelhQTmZyQT09 
Meeting ID: 947 4532 0217 
Password: 069341 

 
Instructor:  
1. Dr. Rohit Ramachandran – rohit.r@rutgers.edu  

 
TA:  
1. Ms. Ashley Dan  - ashley.dan@rutgers.edu   
2. Mr. Chaitanya Sampat – crs234@soe.rutgers.edu  

 
Course Description: 
This course serves as an introductory description of the fundamental principles of automatic control of processes 
of general interest to chemical engineers. Elements of dynamic simulation of processes under open-loop and 
closed-loop operations for both linear and non-linear processes will be discussed. Matlab will be used to solve 
a variety of process control problems. Concepts of feed-back, feed-forward and cascade (type of feedback) 
control of processes via common control algorithms will be covered. Aspects of stability, controller tuning, and 
control loop performance optimization will also be discussed.  

 
Course Objectives: 
Equip students with the necessary fundamental theory and tools in order to address the 
following queries: 

� Why is automated control necessary and how is it done 
� What is the difference between open-loop and closed-loop system dynamics 
� What are the elements of a closed-loop control system 
� When, where, and why does a closed-loop system become unstable and how do we rectify this 
�    How can Matlab can be applied to solve process control problems  

 
Recommended Textbook:  
Chemical and Bio-Process Control 5th Edition  
James B. Riggs, M. Nazmul Karim and Joseph S. Alford  

  Ferret Publishing: www.FerretPublish.com 
  Note: This book is a reference and we will not follow it precisely as we also combine material from other 
textbooks and sources.  
 

Software: 
Matlab: You need to install the student version of Matlab (software.rutgers.edu) and detailed instructions 
are present in a presentation inside Sakai under the “InstallingMATLAB.pptx”. This software is an extremely 
important requirement for the course. Please download the software as soon as possible. You are expected to be 
familiar with MATLAB logic, syntax and several in-built MATLAB functions that you would have learnt in 
your Comp. Methods 307 class (e.g ode45, solve, vpasolve, fsolve, fminsearch, lsqnonlin, trapz). The first 
lecture of this class will focus on a brief refresher. A good practice would be to go through your Comp. methods 



material and ensure you download and keep handy MATLAB codes and templates related to the above mention 
in-built functions.  

 
Course Materials: 
The material for this course, including class video/audio recordings, slides and all other course material is 
copyrighted and may not be distributed or posted on any other web site without permission. Noncompliance 
with this policy will be treated as a violation of the Rutgers Code of Student Conduct and will be referred to the 
Office of Student Conduct for action. 
 
Course style / expectations: 
The course is designed to be mostly asynchronous due to the large class size. This means that lectures will be 
recorded off-line and uploaded in advance which will enable you to pause as needed and view/digest the material 
at your own convenience. The end of the lecture will include a quiz which will be primarily conceptual, and the 
purpose of the quiz is to ensure you view the lecture in a timely manner. Tutorials will consist of practice 
problems which will be uploaded in advance and you are expected to complete them on your own and submit 
for us to check. Recordings of tutorial solutions will also be uploaded so that you can follow in detail the solution 
to the problems. The tutorials will also prepare you for weekly graded assignments. We will use the dedicated 
class times (Tue and Thu, 3 to 420PM) for office hours and discussion. This is your opportunity to log in via 
Zoom and discuss with us, ask queries, go through your work etc. To promote interaction and discussion, you 
are expected to have cameras on during the office hours when discussing with us. There is a direct correlation 
between students who regularly attend office hours and student performance in the course.    The TAs will 
conduct one of the office hours and the instructor will conduct the other one. Always email both the instructor 
and TAs to expedite replies (unless it is of a more personal nature).     
 
Academic Integrity 
All work should be your own work and you should work alone on the different deliverables. Limited 
discussion and collaboration are allowed to foster exchange of ideas.  We fully expect that you adhere to all 
this this as part of the Rutgers academic integrity policy that you should be aware of:   
http://nbacademicintegrity.rutgers.edu/home/academic-integrity-policy/  

 
Course Load and Special accommodations:  
The course is designed to be challenging but flexible, to conform to everyone’s busy and differing schedules 
especially during these COVID times. The workload is expected to be not more than 9 hours per week (all 
inclusive) which is the usual requirement for a 3-credit course. The course is also designed such that time will 
not be the rate limiting step which means everyone will have ample time (in the order of days) to complete 
deliverables (tutorials, quizzes, assignments, midterm and Final). If you require any special accommodations 
(e.g personal, health, part-time work, coop, internship etc.) please let me know in advance and I am happy to 
work with you to give you extra time or arrive at another workable arrangement. Official accommodations can 
also be arranged through ODS.   

 
Assessment 100% (no.):  

     Tutorials:  10%  (~13)   
     Quizzes:   25% (~13)  
      Assignments: 30% (~13)  
     Mid-term :  15% (1)   
     Final:  20% (1)     

Note: Attendance during office hours and effort may be used as “soft” indicators if at the end of the course, 
you are at a grade cusp. Tutorials will not be graded, and the points will be awarded based on effort and 
timely submissions.   
 
 
 



 
 
 
Submission deadlines:  
Lectures, quizzes, tutorials and assignments will be uploaded by 1159PM on Fridays prior to the week it will 
be covered. Quizzes will be due by the following Tuesdays by 3PM. Tutorials will be due by the following 
Thursdays by 3PM and Assignments will be due by the following Fridays by 1159PM.  

 
Course description:      
Lectures:   This will include an offline recorded lecture  
Tutorial:    This will include offline practice problems for you to solve and recordings of the solution.  
Quizzes:     This will include conceptual questions. No Matlab is required  
Assignments: This will include derivation, technical style questions where Matlab may be required.  
Midterm (Oct 14):   This will be open-book/notes and take home and the use of Matlab is required  
Final (TBD):         This will be open-book, open-notes and take home and the use of Matlab is required.   

 
Grading policy:  
We will use an absolute grading style so that at any point of time you know where you stand.  
A:      >= 90  
B+:   82.5 to 89.99 
B:     75 to 82.49 
C+:   67.5 to 74.99 
C:     60 to 67.49 
D:     50 – 59.99  
F:      <50 

 
Calendar:  

 
Week Dates (Tue, Thu) Topic 

1 Sep 2 (Thu)  Introduction to MATLAB 
2 Sep 7, 9 Introduction to Process Control   
3 Sep 14, 16 Dynamic Modeling   
4 Sep 21, 23 Laplace Transforms   
5 Sep 28, 30 Transfer Functions   
6 Oct 5, 7 Dynamic Behavior of Ideal Systems   
7 Oct 12, 14 Revision & Mid-Term  
8 Oct 19, 21 PID Control  
9 Oct 26, 28 Performance of PID Controllers   
10 Nov 2, 4 Stability of Closed Loop Systems  
11 Nov 9, 11 Cascade Control  
12 Nov 16, 18 Multivariable Control   
13 Nov 23 (Tue) Multivariable Control  
14 Nov 30, Dec 2 Feedforward Control 
15 Dec 7, 9 Revision and Final (to be scheduled during Finals week)   


