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Liquid Level Control in Storage Cylinder of Beer Filling Machine
Based on Fuzzy Fractional PID
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ABSTRACT: In view of the close relationship between the change of liquid level in the tank and the normal operation
of beer filling machine, the quality and efficiency of beer production, traditional PID control will be difficult to accurately
control the liquid level in the tank. In order to improve the working efficiency of beer filling machine and the quality
of beer, precise control of liquid level in the tank is needed. According to the knowledge of fractional calculus theory, a
fractional order PID control was proposed. This control extended the traditional PID control to the fractional order do-
main. The Oustaloup algorithm was used to realize the transformation of the traditional PID control from point to surface
to obtain higher control accuracy. To adjust parameters of the fractional order PID controller, a fuzzy fractional order PID
controller was proposed by introducing the fuzzy control algorithm in combination with the intelligent control theory, to
realize online adjustment of parameters and compare with the traditional control. Simulink toolbox was used to build the

simulation platform of the level control system in the tank of beer filling machine controlled by fuzzy fractional PID.

: 2019-01-29
s LB T RFREEMA (3A18304037)
BAREF (1994—), B, LR I RFMEAE, EHTMREE,
: A (1969—), B, Mid, LERIKFINHIE, TEMRAFTOAFH

oo
S
=
e
o
o
oo
W
*
B
W
&



. 162 - f %% T %

20194 6 H

Compared with the traditional control, the fuzzy fractional PID controller can obtain good control performance indicators.

Both dynamic and static indicators as well as anti-jamming ability were greatly improved. The method presented in this

paper can obviously improve the control precision of liquid level in the cylinder, improve the efficiency of beer filling

machine and quality of beer, and meet the requirements of industrial production.

KEY WORDS: beer filling machine; liquid tank; liquid level control; traditional PID control; fractional order theory;

oustaloup algorithm; fuzzy control; Simulink
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Fig.1 Flow chart of beer filling process
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Fig.2 Structure of cylinder system for beer filling machine
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Fig.3 Principle of PID control
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Fig.4 Change chart of PID order value
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Fig.5 Membership functions of input variables e and ec
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Fig.8 Anti-jamming ability under different algorithms
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