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Abstract

Against the backdrop of accelerating urbanization and the continuous increase in the proportion of
natural gas in the energy structure, accurate measurement and safe use of gas meters are crucial
for ensuring the stable operation of urban gas supply systems. Currently, traditional gas meters are
susceptible to environmental factors such as temperature and pressure interference during flow
monitoring, resulting in measurement deviations, which have adverse effects on the safety and eco-
nomic benefits of gas supply. This article proposes the design of a gas meter flow monitoring com-
pensation and warning control system based on temperature and pressure compensation. The sys-
tem selects STM32 series microcontrollers and proposes an innovative gas flow dynamic monitor-
ing and control system architecture. Through extremely sophisticated and diverse temperature
sensing devices and pressure acquisition components, it quietly and continuously observes and senses
the surrounding external conditions. After the temperature and pressure correction algorithm is
applied to these raw data, high-precision calculation of gas volume flow rate is achieved, thereby im-
proving the scientificity of measurement. In the technical implementation stage, the solution also
embeds a complex infrared radiation module to further identify the simulated motion state during
gas transportation. Users can use physical buttons to switch and set various gas consumption thresh-
olds at any time. When a parameter exceeds the plan, an alarm will promptly output an audible re-
minder. The core data information of the system, such as real-time temperature, current pressure
level, and related warning indicators, is visually displayed on the screen. The terminal can also di-
rectly link with the Wi-Fi wireless module to synchronously transmit key operational results to
higher-level devices or backend hosts, providing continuous support for information exchange and
intelligent management upgrades.
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Figure 1. Overall block diagram of control system
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Figure 3. Design of LCD display circuit
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