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Abstract

An automatic feeding system was developed based on the pneumatic conveying principle, which took

S7 —200 PLC as controller and touch panel as human machine interface. System structure, main function

and working principle of the feeding system were introduced. The design and realization process of the

hard circuit and software were discussed. Velocity with feed empty, feeding time and stopping time were

setting by the PLC software to automatic control feeding. Experimental results showed that the feeding

system met the design requirements. Feeding volume could be 1.1 t/h at 320 m. The quantitative

accuracy was +1.5%.
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Fig. 1  Overall structure of automatic feeding system
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Fig.2  Structure of control system
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Fig.3 Main circuit diagram of automatic feeding control system
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Fig.4 Principle diagram of inverter control

2.2 ERFEit

B FE S AR B R Y R PLC B A R, dE
ke T T Al B R AU AL EE R BRAE L S R0
BB RS TARARES D s EE A B0
AR SR PR R S A ) R T i
) T3 45 TH 8 0 24 i 5E E E A B, Y R G AR
PHRARZS B, A B bR BB s A R EAE R . 24K

TR FEAT T B A o A 7 S R AR ST T AT A
B P A o8 N B AT 55, A 45 BN ) B4 AR
TRP S s i A 4 ) B A 3 i B S U R T RE . EA
F S BSOS BOR T, Ve R T RIS A g ), ) e it
SUES S CHORUR K EIVAIOE S CIE S G rR ) | KR S
GUREAE BOE W8] B 3h ST BT 55

MG H T2 25K STEPT. 0 7 &5 B4 T
PLC RRJFARIE &1, e £ R P AR an 181 5 frs . PLC
5 B PCHL ATl F P CIE S M .

3 RRERSHH

AR AR KA A o B LI B R R 4y
BIXF 320 m (150 m 75 m 3 Ff HUMS 4L 114 i 2 A 3
P B : , X AN ) < B2 5 I I i R AL I L e K
BB AR TE A I A AT 38 DL AR R R R
11 7 IAANE % R ik 1 PR

i 4% X 0.36 ~ 2.5 m/s, JEF 32.5 ~
34.8C, Wk 15 398 ¢/L, bk I 41D 5 K 45 44 >R



80 o Bl B ¥ iR

AN B
Bl S AR
Fig.5 Flow chart of main program

He 8l |, SR OB E 1 om, FRE B AR
55 mm o ) X 3k R v B 45 0 R BE X A0 9 AR R Y
FEL DY, TG B S A ) o WEOREMIL MR, 457 i TG B S Dk
Bl S A TR R R, R EAE RIS
RN AR LA AT S Ak R R LA B ] 2 3 2 ]
S el S R K 4 R G N S e
320 m, K A 4% 1H AR B2l 360°

4 HWRIE

RYER MR ik A DU % T ER ik R

2010 4
x1 KBEER
Tab.1 Experimental test
HK/m
T | (FRIZ 7N

320 150 75
I R B A

1108 1256 1454 1000 ~ 1200
/kg-h ™!
SN 4N

9.1 11.0 11.6 6~9
/m
S B R R RS % 0.7 0.6 0.6 <2
kB AT

12. 85 15.76 17.12
/mes ™!
PR B R

19. 10 19. 48 19.97 =18
/mes”!
A} R R

8.2 5.8 4.9 5.5~9.0
/KW het™!

L, AT U B RS R R Ik . REA R
PLC A1 fl 58 Jf A7 2, S BURR A B e A 3h 4k .
AT DA O A o AN T S R A D7 AT SR 4
LB BB R . WA T I5Eh T, b 1A
FHITR M 0I5 5 PR B 75 e o

B A R R W], B ok RS s, T
T SCH B 7 348 R e R 45 0 R B DD
P AR AL AT S 2 AR G R R B R A R
PP BE B R M A T S BT, R R KR
RS R B A, m] A o 9 K kA AR, DL
e P RN KL, 53 5h, A R 5 B4 4]
kB e 2 A AN R AR B0 P on] a2
LS HL 48 A B T 4 R B A S RO AT BEE
AT B A T f 45 1

& % x Wt

U R XU, L. W IR R g A i R R 5[], P E K ,2009(8) : 7 ~9.

20 EXAL,MEE. AR BOREET]. MRk ,2008(6) : 8 ~9.

30 BRI, SRR RIS A SR RGBT T]. KHUEBTSE,2007,29(12) ;79 ~81.
Xiao Zhong, Zhang Xinjian, Mo Honglin. Design of auto-control system in programmable feeding machine for ponds[J].
Journal of Agricultural Mechanization Research, 2007,29(12) .79 ~81. (in Chinese)

4 RUME, B BOKMABEIL BT SR AT T]. i B O 4l B ARBESA IR, 2006,36 (3) 1405 ~409.
Song Xiefa, Lu Shisen. Design and experiment study of a new feeder for deep sea cages[ J]. Periodical of Ocean University of
China; Natural Science Edition, 2006,36(3) :405 ~409. (in Chinese)

5 ERMRE L ERK, ERIZ, %, T PLC KBRS A S E i R Ba T 55 I]. BJK™,2008(12) « 8 ~ 10.

Guo Genxi, Zhuang Baolu, Wang Liangyun, et al. Design of automatic control system with remote pneumatic conveying
feeding system based on PLC[J]. South China Fisheries Science, 2008 (12): 8 ~10. (in Chinese)

Dunn M, Dallard K. Observing behaviour and growth using the Simrad FCM 160 fish cage system[ M] // Reinertsen H, Dahle
L A, Jorgensen L, et al. Fish Farming Technology, Rofferdam: AA Balkema, 1993 269 ~274.

Kevin D P, Rayann J P. Accuracy of a machine-vision pellet detection system[ J]. Aquacultural Engineering, 2003, 29(3 ~
4): 109 ~123. (THE 89 W)



5 8 1

ZEREN A (RN AW ROKIE A (B 2Rk 89

46

47

48

49

50

51

52

53

54

55

Energy, 2009, 86(1) :74 ~ 80.

Ozolincius R, Varnagiryte Kabasinskiene 1, Stakenas V, et al. Effects of wood ash and nitrogen fertilization on Scots pine
crown biomass[ J]. Biomass and Bioenergy, 2007, 31(10) : 700 ~709.

Ozolincius R, Buozyte R, Varnagiryte Kabasinskiene I. Wood ash and nitrogen influence on ground vegetation cover and
chemical composition[ J]. Biomass and Bioenergy, 2007, 31(10): 710 ~716.

Mandre M. Influence of wood ash on soil chemical composition and biochemical parameters of young Scots pine[ C].
Proceedings of the Estonian Academy of Sciences; Biology, Ecology, 2006, 55(2) :91 ~107.

Pirn H. Effect of wood ash application on radial and height growth of young Scots pines ( Pinus sylvestris L. ) [J]. Forestry
Studies, 2005, 42:48 ~57.

Staffan J. Addition of stabilized wood ashes to Swedish coniferous stands on mineral soils-effects on stem growth and needle
nutrient concentrations[ J]. Silva Fennica, 2003, 37(4) : 437 ~450.

Ozolincius R, Varnagiryte 1. Effects of wood ash application on heavy metal concentrations in soil, soil solution and
vegelation in a Lithuanian Scots pine stand[ J]. Forestry Studies, 2005, 42:66 ~73.

Fritze H, Perkiomaki J, Saarela U, et al. Effect of Cd-containing wood ash on the microflora of coniferous forest humus[ J].
FEMS Microbiology Ecology, 2000, 32(1): 43 ~51.

Bunda , 2 Kok, A =, A6 1 3G AE X 3 RS RO ST R AR R [T]. AP E 3R 5 ALK 44 4R ,2006,12(4) -
549 ~555.

Yang Lijuan, Li Tianlai, Fu Shifeng, et al. Effects of long-term fertilization on availability of micro-elements in vegetable
soil[ J]. Plant Nutrition and Fertilizer Science,2006,12(4) : 549 ~555. (in Chinese)

AR, TE R, BRI 520 SRR Y Ve S TR AT N RS B R [T ] 8 4k ,2006,37 (1) - 170 ~ 176.

Hu Yalin, Wang Silong, Yan Shaokui. Research advances on the factors influencing the activity and community structure of
soil microorganism[ J]. Chinese Journal of Soil Science,2006,37(1) :170 ~176. (in Chinese)

BRI KA 8 SRR R R A S HFIR [T]. 3EATRL, 1996(3) 23 ~26.

(L#% 80 M)
8 JHBEM,FEACH L ROCH . Uik A Sh B R A R A W R LT ] ok BLARAL 2003 (6) - 46 ~47.
9 FBEAR WS BCE . MATE A A LR BT S AT LT, Bkl ,2003(2) 36 ~37.

10
11
12

13

oA BRG] S PLC B SOR [M . JUAT: b AT 2 L R R =F AL, 2003.

SC/T6023—2002 /K= ATl rife. A HLLS].

Qiestad V, Pedersen T, Folkvoro A, et al. Automatic feeding and harvesting of juvenile at lantin cod ( Gadus movhua L. ) in
a pond[ J]. Modeling, Identification and Control, 1987, 8(1): 39 ~46.

Papandroulakis N, Dimitris P, Pascal D. An automated feeding system for intensive hatcheries[ J]. Aquac. Eng., 2002,
26(1): 13 ~26.



