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Design of monitoring system for soybean powder spray

drying tower based on fuzzy PID
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Abstract; Based on the characteristics of large delay and strong
coupling in spray drying, a monitoring system of spray drying
tower for soybean flour based on fuzzy PID is designed. According
to the technological requirements, a cascade fuzzy control scheme
is adopted for spray drying tower. The main circuit adopts fuzzy
PID control, and the secondary loop adopts PI control. The upper and
lower computer monitoring adopts Kingview and SIEMENS S7-300
series PLLC. The simulation results show that the cascade fuzzy PID
control has the advantages of fast speed, small overshoot and strong
robustness compared with the conventional PID control.
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Figure 2 Control schematic diagram of cascade fuzzy PID
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Figure 3 Hardware structure of spray drying tower

control system
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Figure 7 Simulation control curve of temperature reduc-

tion with target temperature of 82 C



&M | Vol.35, No.12

PR ADL i A 2 S B AR RO 9 400 g i 2 2R o 5 A e o
d A MR AT I e Bl & % TEM T A mALS.
REPR R R I I AR R A LA ORE . LN R G A
Hh 2 T 3 B B

HEERBE THRIEEWN AL L TR+,
N T REARAE T R I S S S B T3 A sy
A BT T RGBS RO E S AR BT LA i e
R R g 57 B 2 BB I X S BIL S A . 2 8

86
84
o 827
2 £ 80[) /
T2 785 .
£ ;/ -~ BIWIPIDIE A5
& 76 — W HLPIDIE Y
74 1// — SR
72 ! 1 1 1 1 ]
0 50 100 150 200 250 300
W% AR
Spray drying time/s
B8 BAFREN L2 CHFREF AR BE
Figure 8 Simulation control curve of temperature rise

with target temperature of 82 °C

121 IMATF R4
77777777777777777777 P
1.0F S
£
= & 08F
= Z06f
s <
& 04
o2f HHLPIDEE ]
—— HREHIPIDIE
0.0 , \ \ \ \ \ \ \ )
0 100 200 300 400 500 600 700 800 900
i EL ]
Simulation time/s
B9 MmAZERTHEGEMNZR LA
Figure 9 Curve chart of control effect after adding

square wave interference
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Figure 11 Parameter setting interface of the system
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