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Design of High Precision Constant Pressure Metering Pump Control System
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Abstract: Aiming at the problems of low precision and poor stability in pressure regulation and flow control with
traditional metering pump,a high precision constant pressure and constant speed metering pump control system based on
embedded system was designed. The ARM processor was taken as the development platform,the modular design idea was
adopted, the data acquisition module, the data storage module, the data processing module, the control module and the
communication module and so on were designed in the hardware part. PWM wave was outputted from single chip
microcomputer STM32 timer to realize precision control of step motor, the motor rotation speed was collected by
photoelectric encoder and pump outlet pressure value was metered by pressure transmitter, and the difference between
metering pump outlet pressure value with the theoretical value was given, fuzzy PID algorithm was used to convert
pressure difference into control pulse signal , the process of constant pressure constant speed output was real-time
adjusted. The actual test results show that the designed metering pump control system has the advantages of high control
accuracy and good stability,and has extensive application value.
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Fig.1 Structure diagram of metering pump

P RGO Y
A RERALIRE e B, 5 2 AR Y 22 B 28
Mo — BT IZ 3N, R TER R AR At 257
A3 R A iR A SR AR SR B Hh F
IFHE I T8l B w4 B R AIL, SR ML R 5t T
THESBE B s 3 (AR He A, I8 22 (i 1 AR
PID $ 1l S35 315545 BAH LAY Jik a5, DAk
IO 3 B B HE B PWM R A 1IE
A PERALA e 3, FE TS B E TR AR 1)
HIRICR .

2 RS E AR

1 A AR i R ) AR 4 T e 4 e
il 22 G MBS W 2R 8 2 ¥R o A Y o A
il % B R A RGN L, R B AL
STM32 [ J3 AR 3R 45 | ' L 20 A5 45 A K% L i Rl A
I 4 €T ARII B S oy 1 E R A RO B2
GEReAME R R R BB R

DL A A5 20 LA B AR , 2
AL Sl s L 2 A5 75 il 23 77 A 5 L AL Bl o

62

B EG A B4 Jok o, 1 STMI32 (9 1/0 1 52 R AR I
Jik o, e O S BT R ML S 1 SR S 5 R B 5
JE 7R 3 A S B SRR AR 1 A A, I
AR A STM32 N5 10 I E LA, i
UL 2 (20 46 A L A1 % 1) Jok o A5 -5 Sk 8 1 A
FEL AL I8 B T 5 3 e P 4 e 2 R L HE B
SRS 5 FR G0 R 4k rEL % SN R A 1) ) B g 4
il , 381 STM32 9 /O 1 i i A 3 BT 15 50k
SR R ) ) T O o
RGEREAFAE N & 2 s o

STM32

R Sl

R 7B % A

F2 RAHHER
Fig.2 The block diagram of system hardware
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Fig.3  Acquisition circuit of pressure signal
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Fig.4 Schematic of photoelectric encoder
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Fig.5 Level conversion circuit
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Fig.6 Control circuit of solenoid valve

2.5 A/DRERBEHIZIT
FA 50 AD SR AFE LRI A/D e d i B A5 4
FEINE 7 frs s,

33
T VO DB
38 | AV€O DB 5 7p
21 Avico) DB, 5
E .
12 GND gg” 9 rB,
;: GND b, |22 LB
ADCI 29| SNP pB, 2B
v, DBV 25 PB,
Sy, op | 2__TB
4| REFCAPA pB, 22— 1B
=) CAPB pB, 5.
BUSY 17 SEFSY o’ 2075,
- ,
CONRSTA 9 | coNysta DB, [—o—1t8
= 0] & op. | 15__rB
71 : |17 PB,
| RANGE EE‘ 16 PB,
STBY. "

AD7606-SIMPLE

7 A/D A
Fig.7 Conversion circuit of A/D

63



wAES 20205 £ 50K 3

B, & SRR RS R S A%kt

Z 4% H Analog Devices /A /) 4= 7= AD7606
SO SR SIS P g AR i AT R SR AE
AD7606 B4 8 I RAEMIE , 16 {3 43 P2 H R FE
P 5734 200 kS/s, R DC 5 VAL, 2 i 9717
B0 STM32 Fi LA , AD7606 Y f PRt
] 4 ps, SRR A B REAE-10 ~+10 V,
3 ARt

RGBT B8 R ) REE ARk
TE 25k AL BOR S A BT DL R B R AR R
. R LA E eI EAHRE, SR )
AR AT IR R TR A LR A, I
SRAEBI ) A5 132 B R (E g, fe e 4K
1 25 (B AL ASR PID S5 40 A AH R 14 ok R
R AME AL I B AL, DS ER AE A R AY
il

ARG A 8 FTR o

RYaTe

FEJIRAE S A

QIR TR

8 RGN

Fig.8 Flow chart of system software
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Tab.1 Experiment datas of constant pressure working mode
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2 30.000 12.341 40.000 20.812
4 30.000 17.591 40.000 36.782
6 30.000 19.673 40.000 38.782
8 30.000 20.087 40.000 39.985
10 30.000 19.983 40.000 40.089
20 30.000 20.091 40.000 40.091
30 30.000 20.068 40.000 39.981
40 30.000 20.097 40.000 39.985
50 30.000 20.016 40.000 40.062
60 30.000 20.891 40.000 40.086
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Fig.9 Pressure fluctuation curve over time (30 MPa)
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