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Abstract

With the continuous growth of car ownership, traditional manual car washing has the disadvantages
of low efficiency, unstable cleaning quality, high labor cost and serious water waste, which can no
longer meet the requirements of modern car washing industry. A fully automatic car washing con-
trol system based on Siemens S7-1200 PLC is designed. The system integrates position sensors, fre-
quency converters, high-pressure pumps, roller brushes and drying actuators to form an integrated
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hardware platform of perception, control and execution. TIA Portal is used for programming and
HMI configuration with automatic and manual modes. In automatic mode, it operates automatically
in the sequence of pre-washing, foam cleaning, water rinsing and drying, and can adapt to parame-
ters of different vehicle types. Manual mode supports temporary adjustment through touch screen
and physical buttons, with status monitoring and fault alarm functions. The debugging results show
that the system runs stably with accurate process connection, which can improve car washing effi-
ciency and standardization, reduce labor cost, and has good application and promotion value.
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Figure 1. Structure of control system
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Figure 2. Main circuit diagram
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Figure 3. Control circuit diagram
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Figure 4. Hardware wiring diagram
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Figure 6. Automatic program structure diagram
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