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Design and Experiment of Multi-mode Control System of
Multiple Microscreen Drum Filters

YE Zhangying BAO Weijun ZHANG Fengdeng ZHANG Yadong LI Haijun ZHU Songming
(College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058, China)

Abstract; In order to realize the aim of controlling multiple microscreen drum filters with frame in
recirculating aquaculture systems wastewater treatment processing, manage and maintain the system
conveniently as well as save production costs, three kinds of operation modes control programs of ten
microscreen drum filters were programmed with STEP 7 MicroWIN SP9 V4.0 software. The results of
PLC real-time monitoring and debugging showed that the operation modes of the control system could be
switched freely, and the microscreen drum filters could work normally in manual mode, automatic mode
and timing mode. More concretely, taking one of the filters as an example, for manual mode, the
backwashing can be controlled and stopped at any time; for automatic mode, the start and stop of the
reducer and the backwashing pump were controlled by two level switches, when they were triggered by
the water in the drum, the backwashing was performed, when the water level was dropped below the low
level switch, backwashing would stop, and if the switches had malfunctions, backwashing would not
proceed; for timing mode, the backwashing time and frequency can be set according to the water quality.
In aquaculture environment, the use of multi-mode soft logic control system to make multiple microscreen
drum filters’ reducers and backwashing pumps run and stop had the advantages of good stability, high
degree of automation and low costs compared with the traditional hard logic control system which went
wrong easily and was difficult to be overhauled, and the former can better cope with the problems of
system failure. The research results can provide some references for the further improvements of control
system of the microscreen drum filters and the automation integration of aquaculture equipments.

Key words: microscreen drum filter; recirculating aquaculture systems; solid particles; programmable

logic controller; force analysis

efa B, 2017 -07 —24 &I H . 2017 -08 —24

ESWE: {5 & AHF% R H (2017YFDOT01703 ) FISHi 114 B T T A B 4 90 B 404l 9 H (2015€02010)

fe A I (1982—) , 5 BIBCRE W 2k 0 , S TR ALK 7 0B R % 4 BF 58, E-mail: yzyzju@ ju. edu. en
AR AR (1962—) B B b/ S0, 3 R 0K % F 8 TR BF 58 E-mail: zhusm@ zju. edu. en



%3 MR . 2BV Z BB RE RIS LR 335
—_ 1 2 3 4
0 5|5

K Ab R E R K FF R 4t ( Recirculating
aquaculture systems, RAS) " [y — i e 8 T 20 I
B e F BRI R SR B W R
P 3 LA BORE A 0 R O 2 A S g L
SN R Z R 2 —, EE AR L BRRLAR R
AR, B T8 PR, 5 57 3 ) b Kk R
5 ZED 75 5 o M s LN T

B 1 R K SR 5H 1 R AR 2L S HEAL S
I %, B Ak Bk R e R b R BB
FI AT G TOE LA i Y SR A1 18 55/, 2 B2 0
A IR LT (A B G 5 R A
RIS g5l CCAE B LL R BRI R gt B
P R GEHEA b R FAE 2 R ] A 52 AR Y R B
BG4S 5y K A . X T R B R A Ak R U, i
TIRGE AR, IR 5 R Ll EA 2 B B PLY
FRIH KR BEAT WIS 8, G R BB & BB, AN
B 298 i B A AR, T . — FL48 1) ol 2% A= e, HiE
Ak FOR IR E RN ) A& A IR AE 4 A), R B
RN, 4B N DU AT BE R E Y X 2 45 O L
T R G UL R AE A, X T 5 AT G
M Bz v kB A 2 B 0 B S U ROE L A
2 ANWRALTT G, 2 H A Al B i, b AT BB I X
il D0 A B8R 28 5% 1 AR R 5, 25 5 U AL X [
PATBORL ) 8 2o 8 AN K I T 5 ) 5 25 7K Ak B 3ok R

R B RS TERE

P15 (Simens) S7 —200 51 A] 4 2 12 45 4% il
#% ( Programmable logic controller, PLC) E. 7 1R & Y
PEMY T RS T N A 2% A 37 58 56 5, AT LA A B
o Z A O RE 42 2k, SR P 0008 42 1l B 22 4, R
iR 2 A 2 0, AT S R PR R, X S 2 B TR P 45
il BA BRI, X 2 6 5 SR L 4
TR, A SCHE Sy A HE 48 X S = AL i) T AR B
Senli BT PLC 1Y 10 B g OE L 3 iz
Frme R R g, X 56 R G R R AT i
X AR HEAT S 5 RN B IE , DL A Ak 5 SRR AL L
BRCE RE L 42 e SR ML i 2R G A B A0 A BRSO BRI
A7 A, O RAS a5 B sl AL i R i

1 RELHRTIERE

N T SBL PLC X AHE 22 4% S X s HL i A 3l
PP, e 2 A e AR DU, DASE B AR ) 20K o e
BB AL B AN WA 3 1T o 4 T SORAE 28 X
PR & 1.2 23 5l D HE 2R A% BN BaE ML 45 14
718 T PR Rl WL B L T 5% 1Y 2 32

]

T
\

5 6 7 6 5 9
1 HERCHE G RaE MLAS M s B

Fig.1 Structure schematic of microscreen drum

filter with frame
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Fig.2 Installation picture of microscreen drum

filter and level switches
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Tab.1 Distribution of I/0 ports for controlling

the first microscreen drum filter
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Fig.3 Control system program flowchart of microscreen

drum filter
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Fig.4 Structure diagram of microscreen drum filters
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Fig.5 Waveforms of microscreen drum filter when

it was run under manual mode
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Fig.6 Waveforms of microscreen drum filter when

it was run under automatic mode
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Fig.7 Waveforms of microscreen drum filter when

water level was out of order

B HLAE RE B2 3R AR I A B AN 8 f
TR A L, W R G, 10. 0 L R L, B AR
SE AL (Ol 7 3 50 9iE , B 2 458 I |) ¢, B8 10 s,
BATHEIR] 6,80 5s) ,10. 3 B i oF, 2R B Q0.0 4
JE I JE W, 10 s J5 i S LRI oh P8 5 23 W] IR IB 4TS s,
RIGEAF 10 s, 1B 1T 5 s, WBLAH FF, 58 M) 2 i A
3,10, 3 EARE S, B LRI B nh P 5 3 AN a8 47, Ui

W] I R e B A0 A 4 T 20K

Je {41411 T0.0

8 BIIEHLTEE WA AT AR BOE 1A
Fig.8 Waveforms of microscreen drum filter

when it was run normally under timing mode
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Fig. 11 Force analysis of microscreen drum filter in operation
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Tab.2 Bevel gear parameters for driving microscreen

drum filter
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Fig. 12 Comparison of reducer and transmission mode

before and after improvement
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