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Design and Simulation of Three-Tank Liquid Level Control System

Feng Penghui, Tan Xi, Liu Guoying
('School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412008, China )

Abstract: By analyzing the structure of three-tank liquid level control system and the corresponding mathematical
model, establishes the system simulation model based on the simulink of MATLAB. Tunes the parameters PID and pro-
poses the combined method of segmented variable parameters PID and adaptive fuzzy PID for the control of system. Finally,
builds the control platform and designs control program with the virtual instruments to realize the control process monitor-
ing and dynamic simulation. The simulating result verifies the devised control strategy correct and effective.
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Fig. 2 Three-tank experimental model
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Fig. 3 The structure of non-linear resistant plate
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Fig. 4 Three-tank simulation model
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Tablel The tuning results of parameters PID
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Fig. 5 PID setting curves
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Fig. 6 The simulation model of nonlinear variable parameters PID
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Fig. 7 Response curve of nonlinear variable parameters PID
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Fig. 9 The control structure of adaptive fuzzy PID
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Fig. 10 The simulation chart of nonlinear variable parameters fuzzy PID

SROKFEET ARG R e A . =Yk
AR 25 K 7K AL Dt 2 728 A 15 T KA g 22 284k
AN, AR, AK, Ak, VE ORI 25 (9 i it
WIIMN [-3, 435 [-3, +3]5[0.35+0.3]-[-0.06,+0.06] »
[-3, +3], ERNESBEHHA 7 MES L R{HNB.,
NM, NS, Z, PS, PM, PBPRZF/R. /@ pREIIRA]
TR E S —AIEFRE R, WAL 2 E W

SR RBE 11 FR .
NB NM NS Z PS PM PB
e !
Z 0.8}
2
g 0.6
Eoa
=}
802t
&
=0 ) 2 0 1 2 3
Bl #HATENRERY

Fig. 11
BOBIALIN 2% (i T sh /e AN K I R &£ 5015
i, b Ag BUBIRIILN R LA 2

2 R HEIEIN R
Table 2 The table of fuzzy control rules

Membership function of input variables

EC

AK
’ NB NM NS V4 PS PM PB
NB PB PM  PS NS NM NM NB
NM PM  PS PS PS PM PM PM
NS V4 NS NS V4 PS PS PM
E V4 PS PS V4 V4 V4 PS PSS
PS PM PS PS V4 NS NS V4
PM PM PM PS PS PSS PS PM
PB NB NM NM NS PS PM PB

it 3 oA S B A SRR I R G R
EREALINTH 2 5, ECHEALINTH 50, Ak, HILL
IR0 3, Ak BB T4 0.000 2, Ak, B9 LA
WFHh 1.3, REMPTEARME 12 P8, ME 12
A, R FENEE PID 5 BE S PID 45
A, B RGAA N R R SR, R R
AN, PR D BRI SR R

/>

2z

90 ﬁiFﬁPlD

801 SEPRUENIE 4

70f 3B H B
& oo PIDSERR A fE
= sof i
12
1= 401
=
5= 30 A [

ok WAL E R

10f

0 2000 4000 6000 8000 10000 12000
{5 B 8]/

12 JEEMTSHEMPID 5ESHPDHELLE
Fig. 12 The simulation comparison of nonlinear variable

parameters fuzzy PID and variable parameter PID
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