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The paper analyzes current trends in the development of industrial ultrasonic gas meters, which are conditionally divided into three main generations depending on their characteristics, technological and constructive implementations, testing procedures etc. In addition, it is shown that along with the improvement of ultrasonic gas meters, regulatory documentation concerning the use of ultrasonic meters for commercial gas metering has also received further development.
The disadvantages of turbine and rotary gas meters, which today make up more than 80% of existing industrial gas meters around the world, as well as the advantages that are inherent only to ultrasonic meters, are considered.
The main characteristics and manufacturers of ultrasonic gas meters of the first and second generation are given.
The main disadvantage of ultrasonic flow meters is the much higher cost of ultrasonic meters compared to the corresponding rotary or turbine ones. And also the high cost of gas pipeline reconstruction.
The capabilities of industrial ultrasonic gas meters of the third generation for small, medium and large flow, as well as for a wide range of pressures, are considered in detail.
  These include:
- Accuracy from 0.5 to 1%;
- Working pressure starting from atmospheric;
- There is no need for straight pipe sections before and after the meter;
- Autonomous power supply from built-in batteries (at least 4 years);
- The dimensions of the housing from flange to flange must correspond to the existing dimensions of similar rotary and turbine meters, etc;
The work shows the features of the development and calibration of ultrasonic gas meters of the third generation. First of all, mathematical modeling is widely used depending on the task. This makes it possible to ensure the optimal design of the meter housing, optimize the number of beams and the location of sensors, as well as calculate the effect of local resistance. An example are given.
Today, regulatory materials require the calibration of ultrasonic meters according to the working environment at the working pressure. The paper considers the possibility of calibrating ultrasonic meters using air at atmospheric pressure. The use of advanced algorithms that take into account pressure, temperature and gas composition allows to calculate and make the necessary corrections to the measurement results. This approach eliminates the need for expensive high-pressure calibration.
For the production of prototypes, modern additive technologies are used in the work, in particular for the production of samples of housings, sensors, models for casting meter housings, which is a faster and cheaper method than the production of molds.
The use of the above modern technologies in the near future will significantly reduce the cost of third-generation ultrasonic meters, bring them closer in price to the cost of rotary and turbine meters, and at the same time significantly provide a number of advantages.
