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Experiment of Constant Pressure Control Characteristics for Centrifugal Pump

Tang Yue Huang Zhipan Tang Lingdi Mei Xingxin
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract; In order to investigate the constant pressure control characteristics of centrifugal pump, a
testing system on constant pressure closed-loop control of centrifugal pump water-supply system, which
was based on internal PID controller of frequency converter was set up by using the virtual instrument. An
innovative form of the outlet of the pump system composed of three ball valves was remodeled. It could
change working condition quantitatively and rapidly. The outlet could create similar step disturbance.
A LabVIEW test program was compiled to do research on control characteristics of constant pressure
centrifugal pump system. The set range of the given pressure of the constant pressure control system was
concluded. Contrasting the control characteristics of the fixed parameter PID regulator under different
working conditions, it is showed that the control characteristics of the fixed parameter PID regulator are
not good under the working conditions that changes quickly and extensively. Analyzing the control
characteristics of the fixed parameter PID regulator and the variable parameter PID regulator under the
same working condition, it is discovered that the variable parameter PID regulator is more applicable for
the constant pressure control system.
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Fig.1 Block diagram for PID control principle of water supply
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Fig.2 Experimental setup of pump system
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Fig.3 Improved outlet of pump system
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Fig.4 Block diagram of constant pressure control

experimental system
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Fig.5 Program of date acquisition
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Fig.6  Work track line of centrifugal pump at

constant pressure

2.4 HBEAE

T A g AR He R K AR G I o L el ad ik
BB € 40 E I T R B B TE AR A E T,
Jit J Y BR A 5 (R 2 R T B 4L S 00 ), It 4
i PERE o AP RN -

(1) 1P i 55 L 9] 2 30k 6 78 00 T 00l A R
PID S50 O AL i B8 PID FE iz 478X,
RIASNES ETHEATIF 1.2 3 SRR, Qi EHE
i J3{E 2 240 kPa g PID B35 F A G204
DR TER, P LB EE R o DIV SEHA] 3 5 BRI, WL
S OENERGH AL, @ELZRELE, B2
P T T 4% A R 1 W R AR IR 9 L B B 4 ~
5 WAEBRAR Y M Ak, 10 7% S A e 53t LE A9) 2 R Il S
JEI Y, 42 i 5 bE 91 B2 22 0 2% e LG 491 38 B i
(] R B 18]

(2) % PID 2 Fsh B B P B (1) 198 E {8 .
fF ARG E 1817 — Bl E , IR R 4R 1 R T R
R DAL A i i 0 00 R A R AR T A R
WA 4L, o 0 0k 52 9 A2 R 7E 240 kPa ), 15
1R FHARAT R

(3) X5 R FIAE 2 B il v BE A B 9 941 7 i 7
SR S LG 1) B2 3 ST B E PID 24 Tl ok
PID 285 R 9K (2) J7 kA% PID 2805
(9 2 ] P RE L R B I A7 U Rl
2.5 (EEEFBHEMEEE

£ 3 FAS [R) Y Bl oA A6 T By 1y 2 f dn e 7



62 g ok Bl B R

2013 4

Fros o Hovb 78 D002 fb v B e /N ik, B R D 0,
T O 4.7 s OO0 AR AR AR I G A
11. 6% , T IF ] 2 5. 3 s 5 T 00 28 AL 7 [l fe K,
PR 1T7.5% , P78 E] N 5. 8 s,

. 2407
]1‘—\ o
* g 00 W
=R . . , .
160, 2 3 6 8
) /s
(a)
e, 300
55200 fw
=2100
0 2 4 6 8
I i) /s
(b)
400
¥ ©
=R . . . .
0 2 4 6 8
INAGIS
©)

P73 A [ i Bl 0 981 e R
Fig.7 Regulating process curves under three
working conditions
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Tab.1 Dynamic performance of fixed parameter

PID regulator
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Fig.8 Control characteristics of fixed parameter PID

regulator and variable parameter PID regulator
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