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Simulation of water supply system based on PID control

LI Hong, ZHENG Ying, QIN Wu-xuan
( Technical and Research Center of Fluid Machinery Engineering, Ji University, Zhenjiang, Jiangsu 212013, China)

Abstract; In order to implement water supply system experiments, the basic structure of water supply
system and corresponding modules transfer functions were established to constitute dynamic block dia-
gram. Output response in MATLAB simulation integrated environment Simulink was simulated. Stable
boundary method, lead compensator based on root locus method and designing PID para-meters method
were used to design the controller. Appropriate controller design method was found by observing system
output characteristic. It was concluded that PID stable boundary method and lead compensator based on
root locus method are not suitable to regulate water supply system; whereas the method of designing PID
parameters can directly modify the parameters in Simulink to find a suitable set of PID parameters which
give satisfying output response of the system. The simulation results provide theoretical basis for building
experimental platform.
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Fig.1 Basic structure of water supply system
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Fig.2 Step response of water supply system without PID

B 2 A, RARARE, B KERSERN
0.6 MPa, (HRIEE IR ¢, 7 0.4 MPa. XYL R4
i StgEieE. BEERARA RFMESHE. |
B fn—~ 2 25 89 LA R BK.
2.2 REARFMRPBBUIKIEE

R H R hE A PID(HA - B -3
BEHR L, — SRR AN PID K4 2 B 4 1
Bl FHK RGEFT LUzE#E PID #. ¥ AMET
ZRAXK PID BV A SIS FES ok
(Ziegler — Nichols #5E /A R.) , Cohen — Coon B E A
KREMBEELFEES. Bk O EE R S8
BIRIER. BEARERIT PD BYREAARS
BEERE, BERAEATRIES P w B8



50 H

# R

LR REZHRGATE o, FX K RGH
# K, PID HH BSHNETHARARBH

PID 8% :K, =0.6 K, T, =0.502T

wlﬂ
T, = 0.125 2%
w

KA K HECFIREG T ABG 8 % 80 Ty Ao
P (B # 2
PID #1858 #1518 s

G(s) = Kp(l +TLs + Tns)
I

B A S 3 BTN A% e R B 3 A
,BARGRLRE B H AT R R R R
BEREBK, H I EARRE R I BK R

1. 4¢
1.2r
1.0f
0.8f
0.6
0.4
0.2

0

-0.2
-0.4

p/MPa

ST R—T) 30 080
t/s

3 B R AR R R
Fig.3 Step response by stable boundary method

RPLT BRI RTE RE MR BB AL
1EJ5 ) RGUAR PR E L 1 F SRR R iR
A RREHHEAENHERE c% < 30%,
AHEHE L, < 0.8 s, ARBPLBEIRAN -4 +
9.1652 i 1 -4 -9.165 2 i, FAMXBE" WY
BB H: E 2858 R BN _E BRI E R T W R
S 465 4 W R 256 L v L T R SR 4 BT R

1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2

— 1 L 1 —
ot

0.5 1.0 1.5 2.0 2.5
t/s

p/MPa

B4 R AR AR IE 3 A 4 o) e
Fig.4 Step response by lead compensator
based on root locus method
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Tab.1 Comparison of output responses with different

PID parameters
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Fig.5 Water supply system simulink dynamic block diagram

REBKENREMR | MPa. Hi th 2K E W
B #0307 EAS P R & 6 FUR. RS
BN AR, BNIRE ¢, 0. T ERIR

Hok RGBS HRSHERBRIFFHRERE.
0.6
0.5
0.4
é 0.3f
3 ozt
0.1+

0
0.1
0

t/s

F6 FRAtzk KRG A0 H L w R

Fig.6 Step response of water supply system
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