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Control System Design for High-Precision Liquid Filling Based on FPGA
JI Yonglin
(Hangzhou Zhongya Machinery Co. , Ltd. ,Hangzhou 310011, China)

Abstract: The liquid filling control system with PLC + high-speed counting module has disadvantages of low filling
efficiency and poor filling accuracy. The research group analyzed the approach principle and the realization process for
high-efficiency and high-accuracy liquid filing control system, and based on the characteristics of high-speed and parallel
processing of FPGA (field programmable gate array) control chip, carried out the high-speed collection, filtering,
counting and comparing in parallel multiway for the flow ratepulse data to realize the control of the filling valves in multi-
channels. Combined with the flexibility of MCU software, it can realize the high-efficiency communication with HMI
terminal and real time data exchange. After the commissioning of liquid filling control system, a stable flow rate curve
and a steady filling volume curve were obtained. The industrial application and verification show that the control system
achieves the design purpose of improving production efficiency and filling accuracy.

Keywords:: filling ; electromagnetic flowmeter; filling valve control; filling precision; FPGA ( Field Programmable Gate
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Figure 1

Mlustrative diagram of
filling system with flowmeter

1.1 SEBAIT S ER RS

TS S B o —> 10 kHz 1 miii (s s, [
2 B A 25 B 50% 195 (B i AR Ik vh 58 5
P R B R TN BEG ) o

F FPGA Sc3 i s AL 3L, AT J7 I ik o {5 5 R 4
TG 2 AR T AR R (. FPGA ke
FPIEAT AT , BE b SRR BRI L 08, W] ASE B
KT [RIAE A L 9 1O X 2R A T 4 i, BT
WRBERITEOLT , o n] LLSE 22 B 2 1 1 ] b
I HAEMS, BEAT .

AN

t/ms

6t ke

B2 #Rmeitykizs
Figure 2 Flowmeter square wave signal
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Figure 3 Principle block diagram for
filling controller
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Figure 4  Principle operational flowchart
for filling control
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Figure 5 Velocity curve of flow switching

without intervention
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Figure 6  Velocity curve after filling valve throttling
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Figure 7 Velocity curve for changing from large-flow

to small-flow after valve rod position adjustment
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Figure 8 Test curve of filling volume
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