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Energy-efficient Hybrid Mechanical Aeration System Based on
Zigbee Communication

Jiang Jianming'  Shi Guodong'? Zhao Dean' Shi Bing'? Wang Jun® Huan Juan'?
(1. School of Electronic and Information Engineering, Jiangsu University, Zhenjiang 212013, China
2. School of Information Science and Engineering, Changzhou University, Changzhou 213064, China)

Abstract; The hybrid applications of biofan and micro-porous aerator were adopted. Biofan was mainly
used in daytime and micro-porous aerator was mainly used usually at night or in rainy days. With the
changing environmental parameters, a fuzzy neural network based on reversed error propagation was
applied to maintain the stability of dissolved oxygen. Tests showed that 40. 6% energy was saved. The
output was increased by 31. 9% and the final margin was increased by 136. 1% . Zigbee network was
applied in the measurement of water quality parameters. The optimized LEACH communication protocol
was used to achieve the purpose of node energy conservation and loss balance. According to the actual
measurement of dissolved oxygen requirements, soft and hard threshold parameters were set to reduce
sending times of mode data. Tests showed that the lifetime of optimized wireless sensor network was
extended by 58% .
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Fig.1 Structure diagram of hardware system
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Tab.1 Change of dissolved oxygen content mg/L
g
R
18:00 19:00 20:00 21:00 22:00 23.00 0:00 1:00 2:00 3:00 4.00 5:00 6:00
TRA 1A 7.21 7.16 7.08 7.19 7.06 6.95 7.10 7.15 7.10 7.02 7.08 7.17 7.11
TH- 4 44 45 6.52 6.35 7.18 7.01 6. 65 6.32 6.13 7.53 7.61 7.72 7.32 7.12 7.24
®2 FEMBASFHBESIT
Tab.2 Statistics of input and output of breeding pools
- TR B FEHL B 4 HAt 7l Hi
) Btk MME/OT ME/kg ME/OT HUE/KW-h MME/OT MME/OT /T Bii/kg MfE/oC #Mr(E/oC
1R A HE4E) 1208 5617 7 280 1043 574 12 000 11 000 4379 50359 20 888
2(IRE ) 1253 5826 2 80 1135 624 12 000 11 000 4413 50 750 21220
SIRG ) 1176 5468 4 160 1201 661 12 000 11 000 4215 48 473 19 184
4(MREE) 1532 7124 21 840 2106 1158 12 000 3 000 3215 33758 9636
S(FHEE) 1479 6877 33 1320 2075 1141 12 000 3000 3019 31700 7362
6 (M4 144 1508 7012 26 1 040 2023 1113 12 000 3 000 3246 34 083 9918
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