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What is the Water Tank V37

[www.inspired-training.com]

Not a "water-tank” !
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What is the Water Tank V3?

Figure:
[www.inspired-training.com]

Not a "water-tank’ | Figure: [www.grc.nasa.gov]

Not a successor of V2!
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What is the Water Tank V37

e

e

[www.inspired-training.com]

Figure: [www.grc.nasa.gov] Figure: Water Tank

Not a successor of V2! Byt 3rd model of water
tank in laboratory
"Allen Bradley”...

Not a "water-tank” !

Jan Kohout (kohoujl4@fel.cvut.cz) Water Tank December 21, 2010



Introduction: model description

Transfer function

o 0.01145
= 1
C(8)= G049 143452 10495 1001 V)

Operating point:

Up = 05V h02 =14.13cm (2)

him)

@ two water tanks

H,[m]]

@ two valves - digital and proportional
(both opened)

@ input: voltage in pump

Figure: Water Tank -

schema @ output: height of water level in 2nd

tank
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Goals: design controller

Used methods

Manual tuning, Ziegler-Nichols, Frequency methods, Geometric Root
Locus Method, Dominant poles. We designed over 20 regulators.
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Goals: design controller

Used methods

Manual tuning, Ziegler-Nichols, Frequency methods, Geometric Root
Locus Method, Dominant poles. We designed over 20 regulators.

Reaching operating
point

Control from 0 cm to
operating point

(14.41 cm).

The best result
PID, designed by

GRL
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Figure: PID, reaching operating point
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Control requirements and designed regulator |

) error 5 %

Error from settling
value should not
exceeded 5 %

The best result

PD, frequency
method

height [cm]

” 12 * """""" """""" """""" ) [P Real system

; : : : e Mathematical system
Known issues L e o peeeee o Linear system

Setting operating 50 55 60 65 70 75 80
point. time [s]

Figure: PD and real model, step 10 % from operating point

[PI-T[I[-1] D[-] [GMI[dB] [PM T[] OS[%] [ Er. [%] | Ts[s] |
[63.021 ] 0 [1286142 | 461 | 7012 | 3589 | 164 [ 14.55 |
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Control requirements and designed regulator |l

1) 0S 30 %,

error 0 %

Overshoot 30 % and
error from settling
value should not
exceeded 0 %

height [cm]

--------- Reference
The best result ; A Real system
ki il - Mathematical system|-
PID, frequency ; : ; N Linear system

ri 1 | 1 T T T

method 40 50 60 70 80 90
time [s]

Figure: PID and real model, step 10 % from operating point

[ P[] JI[-]] D[-] [GMI[dB] [ PM[] [ OS [%] [ Err. [%] | Ts[s] |
[ 463316 [ 048 [ 1033865 | 627 [ 797 [ 30 [ 0 [18.13]
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Demonstration on the real model

Bubble...
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Source of picture 3 and 4.
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Thank you for your attention!
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