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Design and Test of Control System for Intelligent Kitchen Waste
Treatment Equipment

HAN Yueqiang ZHANG Rui LU Chengyu WANG Guoye HAN Xianghui XU Dongxin
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; In order to solve the problems of insufficient resource utilization of kitchen waste, high
pollution of waste treatment and high energy consumption and inconvenient operation of waste treatment
equipment, an intelligent kitchen waste treatment equipment control system was designed to improve the
automation level of kitchen waste treatment. The system was mainly composed of STM32 main control
system , motor drive system, weight control system, temperature control system, auxiliary control system,
purification system and storage system. The interface of intelligent serial port screen was designed based
on USART HMI software. The intelligent serial port screen communicated with STM32 through TTL serial
port, which could complete the working parameters setting of kitchen waste treatment and displayed the
operation status information of the control system to realize the accurate control of kitchen waste treatment
equipment. The experimental hardware platform was built, the temperature range of the system and the
ratio of kitchen waste and high temperature aerobic microbial strains were used as experimental factors.
The weight-loss ratio and power consumption of kitchen waste were used as experimental indexes. The
experimental results showed that the temperature range of the system and the ratio of kitchen waste and
high temperature aerobic microbial strains had very significant effect on kitchen waste treatment; when the
temperature range of the control system was 85 ~95%C , the ratio of kitchen waste and high temperature
aerobic microbial strains was 15: 1, 30 kg kitchen waste and 2 kg bacteria were treated for 5 h, the
weight-loss ratio was 90. 38% , the average power consumption was 1. 96 kW-h, and the treatment effect

of kitchen waste was remarkable. The system realized the harmless treatment of kitchen waste. The
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organic matter after kitchen waste treatment was converted into humus by aerobic composting technology,

which was used for field fertilization or animal feed production to improve the utilization rate of waste

resources.

Key words: kitchen waste; high temperature aerobic; STM32 single-chip microcomputer; control

system ; weight-loss ratio
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Tab.1 Test variables under different test conditions
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EEBR/C REETFMHR/C Fidt/kg kg
1 85 75 30 2
2 95 85 30 2
R 3 105 95 30 2
R 4 95 85 30 1
K5 95 85 30 3
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Tab.2 Test results of weight loss rate and power

consumption
R 41 % S L 24 LA
(kW-h) (kW-h)
R 1 72.16 8. 45 1.69
i 2 90. 38 9.80 1.96
5 3 74.91 12.35 2.47
g 4 64.42 9.90 1.98
W S 89. 21 9.75 1.95
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Fig. 12 Experiment 2 temperature variation curves

with time in mixing chamber at different reaction times
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Experiment 2 variation curves of quality of mixture

Fig. 13

in mixing chamber with time at different reaction times
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