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Analysis on Drying Characteristics of Southern Rice and Advantages of Heat
Pump Technology Application

Chen Yulong'?, Gong Li"?, Long Chengshu"?, Chen Ming'?, Liu Jun'?

(1.Guangdong Institute of Modern Agricultural Equipment,Guangzhou 510630,China;2.Key Laboratory of Modern Agricultural

Intelligent Equipment in South China,Ministry of Agriculture and Rural Affairs,P.R.China,Guangzhou 510630,China )

Abstract: By analyzing the drying characteristics of southern rice, the characteristics and application status
of traditional fuel grain dryers. It is pointed out that traditional grain dryers are difficult to meet the common
problems of southern rice drying, and the application advantages of heat pump drying (HPD) technology in high
temperature and humidity conditions are elaborated. Production experiments were conducted using the self—
developed SHRD-30 rice heat pump dryer. When the drying temperature is set at 55~60 °C,it takes 18.56 hours
to dry the moisture content of rice from 29.28% to 14%, which is 24.2% shorter than the traditional grain dryer (set at a drying
temperature above 70 °C) with a drying time of 24.5 hours. The average drying rate of HPD is 0.835 %/h, and the energy
consumption per ton of wet grain drying is 59.87 kW-h. The increase in rice bursting rate is 0.66%,achieving low
energy consumption,high—quality,and efficient drying of southern rice.

Keywords: southern rice; heat pump; dryer; energy consumption
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Measurement and Control System of Agricultural Greenhouse based
on Harmony OS and OTA Technology

Luo Yuhai, Wang Chunxi, Xiong Zhengye

(College of Electronics and Information Engineering, Guangdong Ocean University,Zhanjiang 524088,China)

Abstract: Aiming at the problems of low flexibility and high maintenance cost for the upgrade and maintenance of
the Internet of Things terminal software in agricultural greenhouses, and low intellectualization of environmental
monitoring in the greenhouses, an agricultural greenhouses measurement and control system based on Harmony
0S and OTA technology (Over—The—Air technology) was researched and designed. To ensure the validity and
integrity of the OTA file and improve the security of the system, the signature and verification processes are
added during the OTA firmware upgrade process. In this study, the Hi3861 WLAN module equipped with
Harmony OS, combined with the environmental parameter sensor module and the OLED display module, realizes
the real-time acquisition and display of environmental parameters such as air temperature and humidity, light
intensity, and carbon dioxide concentration. Using WikFi communication combined with MQTT (Message Queuing
Telemetry Transport) protocol, the Web device management system based on Django and the terminal device
based on Harmony OS were combined. The greenhouse environment data can be viewed, the greenhouse facilities
can be controlled accordingly, and the OTA firmware upgrade of the terminal equipment can be carried out. The
test results show that the system can effectively complete the real-time monitoring of the agricultural greenhouse
air temperature, air humidity, light intensity, carbon dioxide concentration, and other environmental data, and can
remotely monitor and control the agricultural greenhouse through the Web equipment management system, and
can perform OTA firmware upgrade of the terminal equipment.

Key words: Harmony OS; OTA technology; agricultural greenhouse; MQTT protocol
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