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Abstract:In recent years, the area of solar greenhouses in China has continued to expand. As of 2024, the total area of facility agri-
culture across the country has exceeded 4 million hectares. To increase the yield and quality of crops in solar greenhouses and facili-
tate real-time monitoring and regulation of the greenhouse environment by staff, this study designed a remote monitoring and automat-
ic control system for solar greenhouses based on PLC technology. This system combines the PLC control technology, LoRa wireless
spread spectrum technology, and mobile Internet of Things technology. It built a wireless sensor data transmission network using the
LoRa wireless transmission technology. By writing a touch screen configuration program and a PLC integrated program, real-time
monitoring of six important environmental variables, including the air temperature, air humidity, light intensity, carbon dioxide con-
centration, soil moisture, and soil temperature, was achieved in a solar greenhouse. The system could also automatically control the
start and stop of the equipment in the solar greenhouse based on real-time environmental data. In addition, using 4G DTU wireless
communication modules and cloud servers, the system enabled remote real-time monitoring and data export, remote control of the ex-
ecution equipment in the solar greenhouse, and remote wireless communication between the upper and the lower computers.
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Fig. 2 Electrical wiring diagram of system control cabinet
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Fig. 4 Manual control of ladder diagram program example
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Table 1 Test data for partial environmental data collection of the system
AR5 i [a] A1 Mri2 MR 3 534 M i 5 Meie  MH7  WALS

2025-01-06 12:25 28.2 25.6 26.0 32.0 27.5 29.2 28.1 32.5

BRI C 2025-01-06 12:35 28. 1 25.9 26.7 33.1 28.4 29.8 28.7 33.4
2025-01-06 12:45 28.0 26.0 26.3 32.8 29.6 29.8 28.5 34.1
2025-01-06 12:25 40.1 57.5 56.0 47.0 55.3 49.3 52.4 45.2

IRBE AR /% 2025-01-06 12:35 40.2 57.4 55.3 46.3 54.3 51.0 52.9 45.1
2025-01-06 12:45 40.1 58.0 56.7 47.6 52.8 51.6 54.0 44.8
2024-12-3015:01 704 694 653 665 623 699 707 754

AR 107 2024-12-3015:11 673 667 653 662 616 703 706 756
2024-12-30 15:26 684 704 707 697 686 762 707 790
2024-12-3110:10 7 435 3319 6617 6675 2829 5284 / /

2 N IR DR /1x 2024-12-3110:20 7330 3480 6989 6556 2824 5114 / /
2024-12-3110:30 7191 3515 7059 6759 2843 5226 / /
2025-02-25 11:02 14.7 11.8 9.6 11.4 13. 1 8. 4 9.3 16.2

TR C 2025-02-2511:12 14.7 11.8 9.6 11.4 13.1 8.4 9.3 16. 4
2025-02-2511:22 14.6 11.9 9.6 11.4 13.1 8.4 9.3 16.7
2025-02-25 11:02 12.6 12.2 6.5 7.9 10.3 10.2 12.0 12.3

SR N /% 2025-02-2511:12 12.6 12.2 6.5 7.9 10.3 10.2 12.0 12.1
2025-02-2511:22 12.4 12.2 6.5 7.9 10.2 10.2 12.0 12.0

VE AP E R RIB IR E MR E T 5 X E 8 68 /7 A M K, 5 T b5 R b 8 TR # AT E MR IR R A a4 e,

B9 fERI[IMFMIEE

Fig. 9 Ons site layout diagram of sensors
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Fig. 10 Physical picture of system control cabinet
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