






















Some remarks regarding how the students performed:  
  
Problem 1 

a. Almost everybody got the tuning correct, few people got full marks for the correct sketch 
(some forgot it all together, most people did not read correctly that the closed-loop was 
asked for) 

b. People either knew how to approach this problem, or drew something that they made 
up. Others approximated the time-delay.  

c. Most people knew how to approach this problem, but only few got full marks. Very few 
people got both bounds, as most only considered the a1 part of the polynomial 

d. This was similarly successful to b).  
e. Very few people used the Bode paper, but many people got this one correct. Most 

people did not recognize that they could get the gain margin from the Kc,max they 
previously calculated.  

  
Problem 2a 
Generally, this was the most successful part for the students and many got full marks.  
  
Problem 2b 

i. Most people managed to set up the correct balance, even if they did very poorly in Part 1 
(Still good chemical engineers, even if Process Control is not their strong suit ����). Quite 
some people were confused however and tried to add some convective term to the floor. 
Another common mistake was that the cp only appeared on the LHS, and similar 
mistakes.  

ii. This was also easy for most people.  
iii. The lineariziation was okay for most people.  
iv. Some (few) people managed to get the correct time constants in this task. Many others 

good close to the correct form and then described that they needed to factorize the 
polynomial but did not have the time, and they were awarded most of the points also.  

v. This was also easy for most people. The most common people that people did was to 
divide by 2*tau_c in the equation for Kc, even though they had just estimated an 
effective theta.  

vi. Few people got full marks for this. Many based their plots on the wrong transfer function 
(i.e., from Q to T), which then defied thermodynamics – increasing the inlet temperature 
by 1 K increased the room temperature by 30K! Also, most people did not bother to use 
the insights from the time constants into their plots, which also meant that they did not 
get full marks. Only one person attempted the bonus exercise (this person did well).  

a. This was okay, most students recommended to use cascade and gave a reason (even 
though using cascade is not recommended, we still gave some points to the students 
who gave some reasonable reason).  

  
Problem 3  
This was the “worst” part of the exam, maybe also because it was at the end. Many people 
made things up very generically for some of the concepts. The people used mostly the same 
examples (I guess from the lecture), and those that had examples usually also appeared to have 
understood the respective concept.  
  
A more general gripe that I had was that almost none of the students drew proper plots. Almost 
nobody had any values on their x or y-axis, and a lot of people even did not have proper labels 
on their plots. I would expect that to be second nature at this point in their studies.  
  



 


	exam-2024-solution.pdf
	Some remarks regarding how the students performed.pdf



