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How do we estimate the 

maximum deviation?

CHAPTER 13:  CONTROL PERFORMANCE

We want the controlled variable to remain within 3 K of the set point when a step 

disturbance of 3 K occurs in Tin.  Will feedback provide acceptable performance?

Workshop 4


Microsoft_PowerPoint_Slide2.sldx
Process dynamics for disturbance Tin to T

Kd = 1.5;  = 0 min ;  = 20 min

Process dynamics for MV   v2 to T

Kp=1;  = 10 ;  = 12 min
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How do we estimate the maximum deviation?

CHAPTER 13:  CONTROL PERFORMANCE

We want the controlled variable to remain within 3 K of the set point when a step disturbance of 3 K occurs in Tin.  Will feedback provide acceptable performance?
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In textbook Appendix K, the operation and control 

of a fired heater is described.  The process reaction 

curve relating the fuel gas flow to the outlet 

temperature is given in the Figure.  Estimate the 

shortest possible (realistic) rise time.
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Explain the qualitative effect of each of the following factors on the 

performance of a single-loop feedback control loop.  Then, simulate an 

example loop to confirm your conclusion.

•

K

P

– process gain

•

(



+



) – Speed of the process

•



/(
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+
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)  - Fraction dead time

•

K

D

|D| - The magnitude of the 

disturbance

•

τ

D

- The disturbance time constant

•



D

- The disturbance dead time

•

Manipulated variable 

performance

•

Sensor performance
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) – Digital controller 

execution period

•

Controller tuning

•

Manipulated variable capacity
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Explain the qualitative effect of each of the following factors on the performance of a single-loop feedback control loop.  Then, simulate an example loop to confirm your conclusion.

KP – process gain



(+) – Speed of the process





/(+)  - Fraction dead time



KD|D| - The magnitude of the disturbance



τD - The disturbance time constant

D - The disturbance dead time



Manipulated variable performance



Sensor performance



t/(+) – Digital controller execution period



Controller tuning



Manipulated variable capacity
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Feedback is an important technical concept that has 

enabled engineers to achieve extraordinary 

performance, manufacturing precision electronics, 

vehicles, and chemicals.

1. What is the single most important feature of a 

feedback system that leads to good performance?

2. Describe the modeling required for feedback.

3. What is the most important limitation (or 

limitations) to feedback systems that prevents 

perfect control performance?
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Feedback is an important technical concept that has enabled engineers to achieve extraordinary performance, manufacturing precision electronics, vehicles, and chemicals.

 

What is the single most important feature of a feedback system that leads to good performance?



Describe the modeling required for feedback.



What is the most important limitation (or limitations) to feedback systems that prevents perfect control performance?
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Workshop for Flipped Class

Based on students having completed the Chapter 13 e-Lesson before class

Chapter 13 Part I

Performance of Feedback Control Systems

Copyright © Thomas Marlin 2016

Let’s put everything 

together for single-loop 

feedback control
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Let’s put everything together for single-loop feedback control
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We want the controlled variable to have a rise time <= 12 minutes for a step 

set point change.  Will feedback provide acceptable performance?
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We want the controlled variable to have a rise time <= 12 minutes for a step set point change.  Will feedback provide acceptable performance?

Process dynamics for disturbance Tin to T

Kd = 1.5;  = 0 min ;  = 20 min

Process dynamics for MV   v2 to T

Kp=1;  = 10 ;  = 12 min
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