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Feedback dynamics : The sketch shows a series of heat exchangers to 

reheat a distillation tower feed.

1. Discuss the relative cost of each of the sources of heat.  (Hint: think about 

the second law and economics.)

2. Design the control design giving the best control performance for T-2.

3. Modify your design in (2) to give (nearly) the best economic performance.
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Reactor with feed-effluent heat exchange

a. What did we learn about temperature dynamics in the following 

design with an exothermic reaction and feed-effluent heat 

exchanger?

b. How can an engineer improve the dynamic behavior through 

process design and control?
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Disturbance dynamics – stream properties

How could you modify the design to reduce the effects of significant feed 

composition disturbances?
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Disturbance dynamics – stream properties







How could you modify the design to reduce the effects of significant feed composition disturbances?
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Disturbance dynamics – Flowrate
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FC

Flow Control:

•

Centrifugal pump with

constant speed (rpm)

•

Orifice plate sensor

•

Globe valve
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Flow Control:
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Equipment Principles:  Determine whether the proposed flow control 

design is consistent with equipment performance principles.


Microsoft_PowerPoint_Slide7.sldx




Equipment Principles:  Determine whether the proposed flow control design is consistent with equipment performance principles.





image1.wmf

FC


Flow Control


:


•


Centrifugal pump with


constant speed (rpm)


•


Orifice plate sensor


•


Globe valve


FC


Flow Control


:


•


Positive displacement


pump


•


Orifice plate sensor


•


Butterfly valve


FC


Flow Control


:


•


Centrifugal pump with


variable speed driver


•


Orifice plate sensor


(a)


(b)


(c)




oleObject1.bin




FC


Flow Control:


			Centrifugal pump with constant speed (rpm)


			Orifice plate sensor


			Globe valve
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Flow Control:
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			Orifice plate sensor
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Flow Control:
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Equipment Principles:  Determine whether this control design is 

consistent with process equipment principles.

CHAPTER 13. FEEDBACK PERFORMANCE
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Equipment Principles:  Determine whether this control design is 

consistent with process equipment principles.

CHAPTER 13. FEEDBACK PERFORMANCE

v4

v6

The previous example showed a design that would not function because two 

valves were (incorrectly) intended to regulate the same flow.

Consider the following design.  Would there be a good reason to include both 

valves v4 and v6 in this design?
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The previous example showed a design that would not function because two valves were (incorrectly) intended to regulate the same flow.



Consider the following design.  Would there be a good reason to include both valves v4 and v6 in this design?
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The two figures on this slide show two methods for controlling an exit 

temperature in a steam-heated exchanger.  Explain how the adjustment of 

the control valve opening affects the heat transferred; also, select the design 

with the best temperature control performance.

CHAPTER 13:  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 II

Performance of Feedback Control Systems

Copyright © Thomas Marlin 2018

CAUTION: This workshop involves complex problems integrating process design 

and control.  Please recognize that we must encountered these challenges to be 

able to address realistic engineering problems.
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AC

PC

Feedback dynamics – Faster sensor location

The analyzer sample is taken 

from the liquid product pipe.  

The transportation to the 

analyzer follows the design 

criteria given in the e-Lesson.

We find that the control 

performance is not good 

enough.  

How can be relocate the AC 

sensor for faster feedback 

dynamics?
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Feedback dynamics – Faster sensor location

The analyzer sample is taken from the liquid product pipe.  The transportation to the analyzer follows the design criteria given in the e-Lesson.



We find that the control performance is not good enough.  



How can be relocate the AC sensor for faster feedback dynamics?
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