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Abstract: Temperature is an important indicator to measure greenhouse greenhouses. 

It directly affects the growth and yield of cultivated crops. In order to provide a suitable 

growth environment for crops, it is particularly important to strengthen the 

temperature control in greenhouses. This system has made a detailed introduction to 

the performance and working principle of the STC89C52 single-chip microcomputer 

used, and made a brief description of the performance of the temperature sensor 

DS18B20 used in this system. Through the system, the temperature in the vegetable 

greenhouse is effectively and reliably detected and controlled, thereby ensuring that 

the crops in the greenhouse grow under the optimal temperature conditions, improving 

the quality and yield. 
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1. System Hardware Design 

1.1 The Choice of Single Chip Microcomputer 

MCU has been widely used in home appliances, medical, instrumentation, industrial 

automation, aerospace and other fields. The most popular types of microcontrollers on 

the market are Intel Corporation, Atmel and Philip's 8051 series MCUs, Motorola's 

M6800 series MCUs, Intel's MCS96 series MCUs, and Microchip's PIC series MCUs. Each 

series of MCUs has their own strengths, and they have advantages and disadvantages 

in terms of processing speed, stability, I/O capability, power consumption, function, 

and price. These various types of microcontroller families also provide a lot of room for 

our choice of microcontrollers. Here we chose the STC12C5A60S2 chip. 
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1.2 The Working Principle of STC89C52 Single Chip Microcomputer 

The MCU system is mainly composed of two parts - hardware and software. The 

hardware circuit part of the MCU is composed of the minimum system of the MCU, the 

memory, the peripheral function circuit and the power supply. The power supply part of 

the MCU can be powered by DC or battery. The crystal oscillator circuit and the reset 

circuit form the minimum system of the most commonly used 51 series MCU. To 

complete the design of a subject, it is necessary to use the peripheral function circuit to 

realize all the functions to be realized in this design. For example, the digital 

temperature prosecution based on the MCU【1】. The system research must use the 

temperature sensor DS18B20 in the temperature acquisition system to obtain the 

real-time temperature; however, the design of the software part is the most important 

part of the whole design, and the function that the system can realize is the function. 

The program loaded on the MCU determines the combination of the software and 

hardware circuits to determine the degree of implementation of the MCU function. 

The STC89C52 is a low-voltage, high-performance COMOS8 microprocessor with 8K 

bytes of flushable programmable erasable read-only memory, commonly known as a 

microcontroller. The device is fabricated using ATMEL high-density non-volatile 

memory fabrication technology and is compatible with the industry-standard MCS-51 

instruction set and output pins 【2】. The minimum system circuit of the microcontroller 

is shown in Figure 1. 

 

2. Accident Investigation Questionnaire 

The questionnaire survey analyzed the impact of human factors on the reliability of the 

maintenance of oil industry companies. The personnel involved in the investigation 

included the maintenance technicians, maintenance supervisors, and maintenance 

coordinators/planners of a large oil production company. Participants from 9 

institutions from three different workplaces were invited to participate in the study. Of 

the 133 participants, 69 (51.9%) completed a complete questionnaire, including a 

written comment on maintaining efficiency. When analyzing the respondents’ 

comments, the initial goal was to provide maintenance personnel with an opportunity. 

By using thematic analysis methods, there is a significant relationship between the 

perception of maintenance personnel and the quantitative measurement of workplace 

reliability, ie, the average time between failures. These qualitative data may increase 

the indicators of emerging performance to the commonly collected quantitative data to 

assess the role of human factors in the organization [3]. The minimum system circuit of 

the microcontroller is shown in Figure 1: 
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Figure 1. MCU minimum system 

 

3. Temperature Sensor Selection 

3.1 Introduction to Temperature Sensor DS18B20 

The single-line digital temperature sensor DS18B20 is such a 1-Wire device that 

converts temperature directly into a serial digital signal for processing by a 

microcomputer. Any number of DS18B20 chips can be attached to a bus, and 

information or writes from the DS18B20 can be read. Into the DS18B20 information, 

only one port line is required, and the port line can also supply power to the DS18B20, 

eliminating the need for additional power. The DS18B20 provides 9 to 12 temperature 

readings to form a multi-point temperature prosecution system without any peripheral 

hardware. 

DALLAS's digital temperature sensor DS18B20 is a "one-line device" that has the 

advantages of small size, wide application range, wide applicable voltage range and 

low cost. The semiconductor company DALLAS's DS18B20 digital temperature sensor 

is a digital temperature sensor capable of supporting "one-wire" interface, and is the 

world's first. Its temperature measurement range can reach -55 to +125 degrees 

Celsius, and the conversion accuracy can be achieved. From nine to twelve, the 

temperature resolution can reach 0.0625 degrees Celsius. The EEPROM contains the 
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alarm temperature value set by the user and the parameter of the set resolution. It will 

not be lost after power failure and will still be saved. 

 

3.2 DS18B20 Temperature Measurement Principle 

The DS18B20's single chip can output digital data and check temperature, so it has 

stronger anti-interference ability. That is to say, it consists of two parts: temperature 

prosecution and data processing. The working principle of the temperature sensor is 

first sent by the MCU to the temperature conversion command. When the temperature 

conversion command is received, the DS18B20 starts the conversion. The temperature 

value after the conversion is completed becomes a 16-bit signed two's complement. 

After that, the MCU reads the data through the single-wire interface. When the MCU 

reads the data, the lower bit of the data is in the front, and after the high bit is in the 

post, the read data format is expressed in the form of 0.0625°C/LSB. The magnitude of 

the temperature value is positive or negative. When the sign bit S=0, it means that the 

measured temperature value is positive, so that the binary number can be directly 

converted into decimal; but if the sign bit S=1, the measurement is performed. The 

obtained temperature value is a negative value. In this case, the data is first inverted 

by 1 to make the complement code into the original code, and then the binary number 

is converted into a decimal value. 

 

4. In Conclusion 

In order to reduce the problem of composite fumigation steam temperature control, 

such as temperature nonlinearity and severe hysteresis, we designed a fumigation 

steam temperature control system that combines an improved algorithm with pulse 

width modulation. Test results show that the design shortens the temperature control 

lag time and reduces the overshoot. Therefore, it can significantly improve the 

efficiency of fumigation treatment. This new design has been proven to have a better 

temperature control performance ratio than conventional temperature control 

methods. The fumigation temperature control system based on this design has good 

stability and reliability to meet the design requirements. The circuits and programs 

used in the design have good versatility and portability, and have important application 

potential and promotion value in the field of health care. 
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