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Abstract

The standard orifice flowmeter metering device is a key equipment for determining the output
and quality of natural gas. The smoothness of the inner wall of the upstream and downstream
measuring tubes is crucial to the accuracy and stability of the metering device. By establishing a
flow field analysis model for a standard orifice flowmeter, the influence of different pipe diame-
ters and different measuring tube roughness on the orifice metering accuracy is quantitatively
analyzed, and the excitation vibration descaling device is optimized and designed. The optimal
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operating conditions are determined through experimental research, and the effectiveness of the
measuring tube maintenance method is proved. This new device can effectively ensure the safety,
efficiency, and standardization of the natural gas metering system, reduce the labor intensity of
employees, and reduce the cost of operation and maintenance. It has a good safety effect and a
broad application prospect.
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Figure 1. Standard orifice flowmeter grid division (aperture ratio is 0.5)
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Figure 2. Pressure distribution cloud map
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Figure 3. Corresponding relationship between different tube wall roughness and out-
flow coefficient C (aperture ratio is 0.5)
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Figure 4. square wave generator waveform
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Figure 5. Schematic diagram of magnetic vibration descaling device
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Figure 6. Excitation vibration descaling device assembly view
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Figure 7. Excitation vibration descaling test bench

7. WhHETRENFRYESEI B 2R

4.2. SRR
MRAERG VDI RFAE, FHE . BB ULID ORI E 1R, anlsl 8 Fos

Figure 8. Adhesive material used in the experiment
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Figure 9. Descaling efficiency over time (20 kHz)
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Figure 10. Descaling efficiency over time (40 kHz)
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