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CHAPTER 5:  PROCESS SYSTEMS

Using the guidelines in this chapter, sketch the response of 

the measured temperature below to a +5% step to the valve.
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CHAPTER 5:  PROCESS SYSTEMS

Using the guidelines in this chapter, sketch the response of the measured temperature below to a +5% step to the valve.
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STRUCTURES OF  PROCESS SYSTEMS

Class Exercise:  Sketch the step response for each of the 

systems below and compare the results.
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STRUCTURES OF  PROCESS SYSTEMS

Class Exercise:  Sketch the step response for each of the systems below and compare the results.
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Recycle dynamics: The reactor with feed-effluent 

exchanger was modelled and analyzed in the lesson.  The 

same process with a higher magnitude exothermic heat of 

reaction is considered here.  Derive the model T4(s)/T0(s) 

and interpret the results.

CHAPTER 5 PROCESS SYSTEMS WORKSHOP 15

Remember that many more exercises with solutions are 

available at the PC-Education Internet site!
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Recycle dynamics: The reactor with feed-effluent exchanger was modelled and analyzed in the lesson.  The same process with a higher magnitude exothermic heat of reaction is considered here.  Derive the model T4(s)/T0(s) and interpret the results.
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Remember that many more exercises with solutions are available at the PC-Education Internet site!
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5.14

Determine which of the following statements is true, and explain your response.

,, |A dynamic system with the same input and output
f| |Variable behaviors must have the same intermediate

variable behavior.

4 |1f each individual process in a plant is stable, a recycle

connection of these processes will be stable.

For a single continuous flow stirred tank system, the
response of any input variable to any output variable is
first order.

4 |only input and output variables used for control are

measured in a chemical plant.

When the steady-state gain (Kp) between a
manipulated input variable and a controlled output
variable is zero, feedback control is not possible.

Dynamic systems that oscillate are always unstable.

If the input and output measured variables of a process|
are behaving as desired, the process performance is
desirable.
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For a single continuous flow stirred tank system, the
response of any input variable to any output variable is
first order.

When the steady-state gain (Kp) between a
manipulated input variable and a controlled output
variable is zero, feedback control is not possible.

If the input and output measured variables of a process|
are behaving as desired, the process performance is
desirable.














image7.emf
Understanding dynamic behavior enables us to be informed citizens
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IDescribe the dynamic responses of the following systems to a step input.

o Percentage unemployment to a step increase in minimum wage.

 Total university enrolment to an increase in tuition.

« Consumption of tobacco to a step increase in the sales tax on tobacco products.

o Number of prey animals (e.g. deer) to a change in the number of predators (e.g. wolves)

o Concentration of ozone depleting gases (CFC's) to an immediate cessation of commercial production of these gases.
 Blood alcohol concentration of a person to rapid consumption of 4 oz. of alcohol.
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5.6
Apparent dead time can result from...

U liquid flow through pipes.

[] solid transport by conveyer belt.
[] several first order systems in series.

[ adelay in measuring an output process
variable.
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