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Abstract

This design takes STM32F103C6 single-chip microcomputer as the core
controller to construct a closed-loop temperature control system for refrigerator cold
storage rooms. The real-time collection and high-precision measurement of the
ambient temperature in the cold storage are realized through the DS18B20 1-wire
digital temperature sensor. The system adopts an LCD1602 liquid crystal display as
the human-computer interaction interface to intuitively display the current
temperature value and the preset high and low temperature thresholds. Meanwhile, it
uploads the temperature data to the upper computer through the serial port module,
which is convenient for development, debugging and data recording. Three
independent buttons are responsible for mode switching, threshold value increase and
decrease respectively, supporting users to flexibly adjust temperature control
parameters.

When the real-time temperature is higher than the set high temperature threshold,
the system lights up the red high temperature alarm LED, drives the fan and
compressor relay to perform cooling operations, and controls the analog solenoid
valve to adjust the cooling path. When the temperature is lower than the set low
temperature threshold, the green low temperature alarm LED lights up, and the system
stops the cooling action to avoid overcooling, so as to stably maintain the temperature
of the cold storage room within the target range. This design integrates functional
modules such as temperature collection, human-computer interaction, alarm prompt
and actuator drive, featuring fast response, precise control and convenient operation,
which can effectively meet the demand for temperature stability in refrigerator cold
storage rooms.

Keywords: STM32F103C6; DS18B20 temperature sensor; LCD1602 display;
temperature control system; key input; relay drive; serial communication; PWM

motor control
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