
 

Journal of Computing and Electronic Information Management 
 

ISSN: 2413-1660 

 

112 

 

Design of Greenhouse Vegetable Based on Single Chip 

Microcomputer 

 
Tingting Zhou a, Xuanming Ren, Yazhu Zhang 

College of Mechanical and Electronic Engineering, Shandong University of Science and 

Technology, Qingdao, China. 
asdmasc@foxmail.com 

 
Abstract: Greenhouse environment measurement and control, that is, according to 

the needs of plant growth and development, automatically adjust the general 

conditions of the environmental conditions in the greenhouse. In the agricultural 

planting problem, the greenhouse environment is closely related to the growth, 

development and energy exchange of organisms. Environmental monitoring and 

control are the basic guarantee for realizing the automation and scientificization of 

greenhouse production management. Through the analysis of monitoring data, 

combined with the law of crop growth and development, control Environmental 

conditions, to achieve high quality, high yield, high efficiency and hope for cultivation. 
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1. Introduction 

Greenhouse environment measurement and control, that is, according to the needs of 

plant growth and development, automatically adjust the general conditions of the 

environmental conditions in the greenhouse [3]. Modern greenhouses, through sensor 

technology, microcomputer and single-chip technology and artificial intelligence 

technology, can automatically measure and control the environment of the greenhouse, 

including temperature, humidity, light, CO 2 concentration, etc., so that crops in the 

unsuitable growth and development of the anti-season, the ratio Better outdoor 

environmental conditions for outdoor growth, high quality, high yield. DS18B20 is used 

as the temperature sensor, the measuring range is -55~125°C, and LCD1602 is used 

as the display of the temperature detection and control system. The upper and lower 

limits of the temperature alarm can be set. When the measured temperature exceeds 

the set temperature limit range, the sound and light alarm signal is emitted. 
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2. The Principled Proposal 

The basic principles that the temperature control system of the single-chip 

microcomputer designed in this paper follows are: 

(1) Automatic collection of greenhouse temperature: 

The temperature sensor transmits the data of the external ambient temperature to the 

single-chip microcomputer without A/D conversion and special data acquisition part; 

(2) Real-time monitoring: data that monitors the temperature of the external 

environment in real time within 24 hours; 

(3) Automatic display: LCD1602[5] is automatically displayed; 

(4) The upper and lower limits of the temperature alarm can be adjusted by pressing 

the button; 

(5) When the measured temperature exceeds the upper limit of the set temperature, 

the cooling fan is started to cool down; 

(6) When the measured temperature is lower than the lower limit of the set 

temperature, the temperature rise lamp is started to heat up. 

The system can collect the greenhouse temperature through the temperature sensor 

DS18B20, process the collected data through the single chip SCT89S52, and display 

the current ambient temperature condition with LCD1602. The temperature can be 

adjusted by the operator according to the suitable temperature required by different 

crops. When the temperature is lower than the lower limit temperature or higher than 

the upper limit temperature, the alarm device will start. When the temperature is lower 

than the lower limit temperature, the warming lamp is bright to increase the 

temperature inside the greenhouse, and when the temperature is higher than the 

upper limit temperature, the cooling fan in the shed rotates, thereby reducing the 

temperature in the greenhouse. 

 

3. Structural Scheme 

3.1 Temperature Sensor Selection 

The DS18B20 is a "first-line device" interface temperature sensor manufactured by 

Dallas Semiconductor. It is simple and economical, allowing users to easily build a 

sensor network, introducing a new concept for the construction of measurement 

systems. The temperature range of the DS18B20 is - 55 °C ~ +125 °C, in the range of 

-10 °C ~ +85 °C, the accuracy is ±  0.0625 ° C, the field temperature can be directly 

transmitted through the "one-line bus" digitally, greatly improving the system's 

anti-interference. The DS18B20 is suitable for on-site temperature measurement in 

harsh environments such as environmental control, equipment or process control, and 

temperature-measuring consumer electronics. It works in the voltage range of 3V ~ 

5.5V, and uses a variety of package forms, which makes the system design more 
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flexible and convenient. The set resolution and the alarm temperature set by the user 

are stored in the EEPROM, and are still saved after power failure. Therefore, the 

DS18B20 is suitable for the selection of temperature sensors in this design system. 

 

3.2 Display Module Selection 

LCD1602 industrial character LCD, which can display 32 characters at the same time 

(16 columns and 2 lines), it is a dot matrix liquid crystal module specially used to 

display letters, numbers, symbols and so on. The utility model has the advantages of 

large visible area, good picture and strong anti-interference ability, and can save 

software interruption resources. The disadvantage is that the display content needs to 

store word touch information and requires a certain storage space. According to the 

environment and function of the greenhouse, the LCD1602 liquid crystal display is 

suitable for this design. 

 

3.3 Temperature Regulation and Control 

There are three forms of heating, such as hot air heating system, hot water heating 

system and soil heating. The hot air heating system directly heats the air and steam 

heat exchange air by the heating rod. The former is suitable for plastic greenhouses, 

the latter is suitable for greenhouses with central heating equipment; the hot water 

heating system has good stability and uniform temperature distribution, and most of 

the northern greenhouses In this way, the temperature of the soil is warmed by the 

heat of the hot material, the temperature of the electric heating is raised, and the 

temperature of the water is raised. In view of the actual situation, the heating mode of 

the system is performed by directly heating the air with a warming lamp. Therefore, the 

heating method is a suitable solution. 

 

4. In Conclusion 

Based on the above analysis, the temperature detection and control system based on 

single-chip microcomputer has obvious advantages over the traditional temperature 

inspection and control system. The traditional temperature inspection and control 

system uses analog control instruments and manual management methods, and has 

low work efficiency. With the development of microcomputer technology, it has 

gradually replaced the measurement and control system with flexible configuration, 

open structure, strong computing power, high reliability, perfect development means 

and functions of data processing, statistical analysis and printing reports. Good 

economic benefits. First of all, the measurement accuracy is greatly improved in terms 

of measurement accuracy compared to the conventional temperature inspection 
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system. It has anti-interference ability compared to traditional temperature 

prosecution systems in terms of measurement accuracy. 
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