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Design and implementation of a constant temperature water heater PLC control system

based on the improved dung beetle algorithm
WANG Xiaoyu', BAI Lichen*, SONG He'

(1. Electronic Engineering College, Xi'an Aeronautical Institude, Shaanxt Xi'an 710077, China;

2. School of Mechanical and Electrical Engineering, Xi'an Uniersity of Architecture and Technology , Shaanxi Xi'an 710055, China)

Abstract; In response to the stability and accuracy requirements of the constant temperature water
heater system, an improved dung beetle algorithm for optimizing the PID controller strategy was proposed.
A mathematical model of the constant temperature control system was established and implemented in
MATLAB simulation. A constant temperature control experimental system was built, and the topology dia-
gram and control flow chart were designed. The controller was the Siemens S7 — 1200 PLC and its expan-
sion module. The temperature control program for the electric heater was written in the TIA Portal V18
environment, and the monitoring interface was built using a touch screen. The experimental results show
that through the improved dung beetle algorithm for constant temperature control strategy, the system's ra-
pidity is increased by 31.3% , and the overshoot is reduced by 91. 8% . The real — time monitoring and
operation through the touch screen meet the control goals of stability, accuracy, and rapidity of the con-
stant temperature control system, and have good reference value.
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