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Abstract

This design addresses the difficulty in stabilizing temperature and humidity in vegetable
greenhouses and the low efficiency of manual regulation. With a programmable logic
controller as the core, a temperature and humidity control system for vegetable
greenhouses is designed and implemented. The system collects environmental parameters
in the greenhouse in real time through temperature and humidity sensors, converts them
into digital values via an analog input module, and sends them to the PLC. The PLC compares
the measured values with the set range and drives heating, cooling, humidification, and
dehumidification equipment according to the comparison results to achieve automatic
regulation of greenhouse temperature and humidity. The hardware part includes PLC
controller, touchscreen HMI, temperature and humidity sensors, analog input module,
contactors, solenoid valves, fans, heating devices, and operation and indication elements.
The software part adopts ladder diagram programming to realize system initialization,
temperature and humidity acquisition and judgment, heating and humidification and
cooling and dehumidification control, manual and automatic switching, and fault and limit
alarm. The touchscreen interface integrates parameter setting, real-time display and status
monitoring. Simulation and joint debugging verify the correctness of the control logic, and
temperature and humidity can be kept within the set range, meeting the application
requirements of greenhouse environment control. This design provides a reliable and
maintainable solution for greenhouse temperature and humidity control.

Keywords: PLC; Vegetable Greenhouse; Temperature and Humidity Control; Analog

Acquisition; HMI
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