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Design of Temperature and Oxygen Monitoring System for
Large-scale Aerobic Composting

Zeng Jianfei Zhang Anqi Huang Guangqun Han Lujia
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; To obtain real-time data during large-scale aerobic composting, realize automation control,
optimize the composting process and improve product quality, a real-time monitoring system for
temperature and oxygen concentration during large-scale aerobic composting with high integration and easy
portability was developed on the basic of current studies. The system was consisted of temperature
acquisition module, oxygen concentration acquisition module, signal processing module and data display
and storage module. Performance experiments were operated in laboratory and actual large-scale aerobic
composting, respectively. The results showed that the relative standard deviation (RSD) of temperature
monitoring was inferior to 3. 02% and response time was less than 45 s; the RSD value and response time
of oxygen concentration was inferior to 2. 96% and 30 s. In conclusion, the system has good performances
such as high accuracy, good stability and fast response speed; it can satisfy the need of real-time
monitoring of temperature and oxygen concentration in the process of large-scale aerobic composting and
the need of scientific research.
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temperature and oxygen during large-scale composting
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Fig.3  Graphical interface of data-acquisition software
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Fig.4 Monitoring system for temperature and

oxygen during large-scale composting
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Fig.5 Temperature monitoring results in different

temperatures of water

K6 TR A RGUAE AR Tl 25 R . 78
KB R, B 6 s R — DR, BT HEI 60 min
Fefio BeREFF R AT LU T AR B B B A s
A&, BE S AR O SRR 9 i A B0 X B 1 I
() &b ) 9L 00 62, B . DA 30 s P A i 8 N 2 {1
(14 F- (A DA 2 I ) BE A At J3E 52 P (L, LA D/ 3k
UiPu i o AV Eille B2 NS B e B o 3 S 7 D T
IR BEAT GE T 3 A, HP I E O 21, 6°C, A X
HEfw 220 1.45% .

S NIE S A ol O A LD R OR
AR, R BIE 7 2 T, M A S e o i B8 B v i A 52
[F] 5 HE A W0k 1) TG 5 AL K F LR G, — BT HE
HE e i R BEAE SOC A b FRZEmE I E S ~7 d DL 14
e, PRI, 50°Cf 3 Al B2 3 JE i e R A B
SCUET BT R AR R G i RO AR IR B ot

Fig.6 Temperature monitoring results in

atmospheric environment
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Fig.7 Temperature monitoring results of 50°C water
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Fig.8 Oxygen concentration monitoring results in mixed

gas of different oxygen concentrations
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Fig. 11 Temperature monitoring results in composting pile
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