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Abstract 

Intelligent incubators could simulate natural incubation conditions such as temperature 
and humidity to provide a suitable environment for the normal development of poultry 
eggs and improve the efficiency of the breeding industry. According to the design index, 
this article takes the single-chip microcomputer as the control core, adopts the modular 
and hierarchical thinking to design the system. The system includes a temperature and 
humidity detection module, a liquid crystal display module and a buzzer alarm module. 
The software program of this system is written in C51 language, simulation and 
hardware test results are carrid out to demonstrate that the functions required by the 
intelligent incubator are realized. 
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1. Introduction 

In order to improve the quality of incubation, it is necessary to control the environment of the 
incubation process, and research on a perfect intelligent incubation system is of great 
significance to ensure the quality of incubation [1]-[3]. The incubation environment is mainly 
affected by temperature and humidity factors. Real-time monitoring of the temperature and 
humidity of the environment and timely adjustment of temperature and humidity can 
effectively improve the quality of hatching and ensure the benefits of the farm. 

This article studies the design of an intelligent incubator, with a single-chip microcomputer as 
the control core, uses a temperature and humidity sensor module to monitor the incubation 
environment, and uses a liquid crystal display module for display. When the ambient 
temperature does not meet the set threshold, the alarm circuit will give an alarm, and then it 
will be adjusted by manual control. The system combines traditional manual control methods 
and intelligent control technology to achieve effective management of the incubation 
environment. 

2. System Overall Design 

2.1. Design Requirements 

For smart incubators, temperature and humidity control is a key part. The main parameters of 
this system design are as, 

Temperature range: 35°C~39°C 

Humidity range: 50%~80%RH 

Temperature display accuracy: ±0.5 °C 

Humidity display accuracy: 5%RH 
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2.2. Overall Program 

This design is based on a single-chip microcomputer [4], using a temperature and humidity 
sensor to measure temperature and humidity, and the measurement data is sent to the single-
chip microcomputer for processing, which can display temperature and humidity in real time. 
If the temperature and humidity exceed the set threshold, an alarm will occur. The system 
design block diagram is shown as in Fig. 1. 

 

 

Fig 1. Block diagram of system design 

3. Hardware Circuit Design 

3.1. Main Control Circuit 

The main control circuit is the key of the whole system [5], which is composed of STC89C52 
single-chip microcomputer, reset circuit and crystal oscillator circuit. STC89C52 single-chip 
microcomputer has the characteristics of high speed, low power consumption and super anti-
interference. Its circuit diagram is shown as in Fig. 2. 

 

 

Fig 2. Main control circuit diagram 
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3.2. Sensor Circuit 

DHT11 is a digital sensor [6], which can directly convert the collected temperature and 
humidity data into electrical signals and send them to the single-chip microcomputer for 
processing. It collects reliable data, can be used for a long time, and has a strong anti-
interference ability. DHT11 is composed of resistive humidity sensing element and NTC 
temperature measuring element. The circuit diagram of this sensor is shown as in Fig. 3. Among 
the four pins, pin 3 is left floating. The 2nd pin is the data receiving port, and the pull-up resistor 
can stabilize the signal. 

 

Fig 3. Sensor circuit 

3.3. Display Circuit 

This system uses LCD1602 as the display circuit [7], which can clearly highlight numbers, 
letters, and symbols. LCD1602 is divided into two lines, and each line can display 16 characters 
without affecting each other. The circuit is shown in Fig. 4. Pin 3 collects voltage signals, and 
resistors R5 and R6 are connected in series to divide the voltage to adjust the contrast of the 
LCD screen. 

 

Fig 4. Display circuit 

3.4. Other Auxiliary Circuits 

The buzzer circuit is shown in Fig. 5 [8], the switch S5 functions as a switch, and its main 
principle is to drive the buzzer by whether the transistor is turned on. When the IO port of the 
single-chip microcomputer outputs a low level, the transistor is turned on, the buzzer sounds, 
and an alarm is issued in time. 



International Journal of Social Science and Education Research                                                              Volume 3 Issue 11, 2020 

ISSN: 2637-6067                                                                                                                          DOI: 10.6918/IJOSSER.202011_3(11).0021 

121 

 

Fig 5. Buzzer circuit 

 

The button circuit is shown in Fig. 6. Press the button, the input and output ports of the device 
will detect the low level, and the corresponding program can be executed. 

 

 

Fig 6. Button circuit 

4. Simulation and Test Results 

4.1. Software Simulation 

Protues software is used for system simulation [9], and the collected temperature and humidity 
signals are converted into digital signals, which are passed to STC89C52 for analysis and 
processing, and then sent to LCD1602 for display. When the temperature and humidity value 
exceeds the preset maximum temperature and humidity value, the buzzer will sound and the 
indicator light will be red. When the temperature and humidity return to the preset range, the 
buzzer stops and the red indicator light goes out. The system simulation diagram is shown in 
Fig. 7. 

4.2. Circuit Test 

According to the design circuit diagram, the layout of the circuit board is designed, and the 
obtained hardware circuit connection diagram is shown in Fig. 8. The setting of the temperature 
and humidity threshold is shown in Fig. 9. After the power is turned on, the maximum 
temperature is set to 30°C, the minimum temperature is 15°C, and the humidity range is 65% 
to 80%. In a normal environment, the temperature and humidity measurement results are 
shown in Fig. 10. The temperature is 25°C and the humidity is 60%. 
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Fig 7. System simulation diagram 

 

 

Fig 8. Hardware circuit diagram 

 

 

Fig 9. Threshold setting 
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Fig 10. Normally measured temperature and humidity 

 

If the collected humidity is 82%, which is higher than the threshold value of 80%, the buzzer 
will sound and the red indicator light that represents excessive humidity will light up, as shown 
in Figure 11. If the collected humidity is less than 65, as shown in Figure 12, the green light 
representing the low humidity will light up and the buzzer will sound. 

 

 

Fig 11. High humidity alarm 

 

 

Fig 12. Low humidity alarm 

 

We adjust the temperature range to 15~26°C. When the detected temperature is 28°C, as 
shown in Fig. 13, the red light representing the high temperature lights up and the buzzer starts 
to alarm. Set the lowest temperature to 25°C. When the collected temperature is 24°C, as shown 
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in Fig. 14, the buzzer starts to alarm, and the green light that represents the temperature is too 
low lights up. 

 

 

Fig 13. High temperature alarm 

 

 

Fig 14. Low temperature alarm 

5. Conclusion 

This paper designs an incubation environment temperature and humidity monitoring system 
with STC89C52 microcontroller as the control center. The composition of the system is 
introduced in detail, including the main control circuit, sensor circuit, display circuit and other 
auxiliary circuits. Proteus software was used for simulation test to realize the real-time display 
of temperature and humidity. According to the simulation diagram, the hardware circuit test 
was performed. It was found that the designed system can display the temperature and 
humidity of the environment in real time, and give an alarm when the temperature and 
humidity exceed the threshold. The software simulation and hardware test results fully proved 
the rationality of the designed system. 

Acknowledgements 

This work was supported by the National Natural Science Foundation of China (grant number 
61901350); and Science Research Fund of Xi'an Aeronautics University (grant number 
2019KY0208).  



International Journal of Social Science and Education Research                                                              Volume 3 Issue 11, 2020 

ISSN: 2637-6067                                                                                                                          DOI: 10.6918/IJOSSER.202011_3(11).0021 

125 

References 

[1] Sheng Kuichuan, Xiang Ying, Li Jianping. Environmental design and experimental research on 

temperature field of incubator [J]. Transactions of the Chinese Society of Agricultural Machinery, 

2016, 27(4): 70-74. 

[2] Wang Shujiao, Shi Qian. Design of incubation environment control system based on single-chip 

microcomputer [J]. Hubei Agricultural Mechanization, 2020, (10): 115-116. 

[3] Zhang Feng. Design and implementation of incubation environment monitoring system based on 

LabVIEW [J]. Industrial Control Computer, 2019, 32(10): 50-51, 53. 

[4] Kong Dewei Yang Fangfang. Design and control system of constant temperature incubation based 

on single-chip microcomputer [J]. Industrial Design, 2017, 2: 169. 

[5] Xuexue Liu, Liangfa Zhao. Principle and Practice of Single Chip Microcomputer [M]. Beijing: Higher 

Education Press, 2016. 

[6] Luo Xiaoya, Wu Majia. Design of DHT11 temperature and humidity controller based on STC89C52 

greenhouse [J]. Henan Science and Technology, 2018, (34): 57-58. 

[7] Duan Xuyang, Han Yanyi, Wang Xiaodan, etc. LCD1602 LCD screen system control design based on 

FPGA [J]. Industry and Information Education, 2018, (3): 56-60. 

[8] Ji Hantao, Wang Wei. Program design of single-chip microcomputer driving buzzer [J]. Times 

Agricultural Machinery, 2019, 46(2): 125. 

[9] Du Shuchun. Design and simulation of single-chip microcomputer based on Proteus and Keil C51 

[M]. Xi'an: Publishing House of Electronics Industry, 2017. 


