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Tank Deviation Temperature vs Time for K_=5, 10, 20, 100
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Response of stirred-tank temperature for proportional control—disturbance

rejection.

Offset vs K_ for Disturbance Rejection
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Effect of controller gain on offset for stirred-tank proportional control

disturbance rejection.
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Unit-step response for load change—disturbance rejection (PI control).

Summary for Proportional-Integral Control—Response to Step Change in Load

For fixed value of 71: As K, T, {T Max. deviation 4 Oscillations 1
For fixed value of K~ As 1 !, é’i Max. deviation 4 Oscillations T
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Example 12.3. Proportional-integral control of a stirred tank heater for distur-
bance rejection.

(a) Determine the response of a closed-loop proportional control system in Example 12.1
for K.= 5. 10. 20, and 100 for a disturbance of 5°C (i.e.. the feed temperature increases
by 5°C from 60 to 65°C). Use a value of 2 min for 7.

(b) Repeat part (a), using a constant value of 20 for K, and values of 1, 2, 5, and 10 min
for 7.
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FIGURE 12-14

Unit-step response for set point change (PI control).
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Example 12.4. Proportional-integral control of a stirred-tank heater for set
point tracking

(a) Determine the response of a closed-loop proportional control system in Example
2.1 for K. =5, 10, 20, and 100 for a set point change of 5°C. Use a value of 2 min

for 7.
(b) Repeat part (a) using a constant value of 20 for K, and values of 1. 2, 5, and 10 min
for 7z
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FIGURE 12-16
Stirred-tank set point tracking with P1eontrol (K, = 20)
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Control system with measurement lag.
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Pl(s)

Example 12.5 Effect of measurement lag on the proportional-integral control of a
stirred-tank heater for set point tracking. Let’s examine the effect of measurement
lag on the PI control of the stirred-tank heater. We just concluded that as mea-
surement lag increases, a proportional control only system becomes more oscilla-
tory. What happens with PI control? The Simulink model is modified to include
measurement lag (see Fig. 12-19). We’ll fix K. at 20 and 7; = 2, which gave us

reasonably good results in Example 12.4.

55+1

1

0335+ 1

Effect of Measurement Lag on PI Control of Stirred-Tank Heater

Tank Temperature T

Time (min)

FIGURE 12-20

Effect of measurement lag on PI control of stirred-tank heater.
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Homework 7

Name:

200 L/min Li=060°C

Water

Heat input
q

For the Stirred-tank heater shown here

Tips:

Determine the response of a closed-loop proportional control system for Kc = 5,10,10 and 100 for
a set point change of 5°C. Plot the response for each case and show how the offset changes
Determine the proportional response for Kc = 5,10,10 and 100 for a disturbance of 5°C. Plot the
response and the offset.

With PI control administered, determine the response for Kc = 20 for a disturbance of 5°C while
using integral times of 1,2,5, and 10

With PI control administered, determine the response for Kc = 20 for a set point change of 5°C
while using integral times of 1,2,5, and 10

What is the effect of changing measurement lag with constant value of Kc=20 and integral time of
2

Use Simulink for the solution.
For pasting pictures, try taking screenshots using "Windows+Shift+S" and pasting directly on here
For adding word or pdf documents, add them here and right click to select "Insert as Printout"

ANSWER HERE
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