Workshop Chapter 6	Marlin – Process Control	2018
Workshop for Chapter 6: Empirical Model Identification

	Textbook end-of-chapter Question 6.4 (restrict your answer to the Process Reaction Curve)
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Essentially all process systems are non-linear. We have developed
empirical methods for estimating an approximate linear model.

Extend the graphical method to empirically evaluate the non-
linearity of the process. The goal is to estimate the deviation from a
linear model, not to determine a non-linear model. You will modify
the experimental procedure to do this. In addition, extend the
experimental checklist introduced in this lesson and improved in
Workshop 1.

Process reaction curve
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a

s the input signal nearly a perfect step?

a

‘Are the assumptions of output behavior valid?

* Stable dynamic behavior ob\’c\

&

* Overdamped dynamic behavior 56((\
* Monotonic, S-shaped output 1" Q\éb

Did process begin at steady state?
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Did the process achieve a new steady state?

s the signal to noise ratio large enough (signal/noise >5)7

Was the experiment repeated, i.e., process returned to initial
operation
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Evaluate each set of experimental data for use with the Process Reaction Curve
method for determininga linear dynamic model.
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The process reaction curve experiment for Workshop 1 has been repeated, and
the datais presented below. Find the model parameters using Method Il.
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State whether we can use a first order with dead time model
to represent the effect of valve change on the measured
temperature for the following process. Explain your

answer. 3
G _ FO (S) _ m%
valve (S) - =.10 %
V(S) oopen
3
I T (s -12 K/Mm
Gtankl (S) = 1( ) = K

Fy(s)  250s+1

m_ T sred(s)
G ) _ _measured
¢ I sensor (S) T2 (S)
T,(s) 1.0 K/K ) 1.0 K/K
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Ti(s)  300s+1 10s+1

(Time in seconds)
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Decide whether a linearized model should be used for

the fired heater for each of the following scenarios, and

explain your answer for each.

a. A 3% increase in the fuel flow
rate.

b. A2% change in the feed flow
rate.

c. Start up from ambient
temperature.

d. Emergency stoppage of fuel flow
to 0.0.
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