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Study of Automated Detection Methods for Gas Flow Rate VMD
in Bimetallic Composite Pipe
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2. School of Safety Science and Engineering, Chongqing University of Science and Technology , Chongging 401331, China)

Abstract; Due to the minimal elastic rebound of bimetallic composite pipes during the drawing process, cross-sectional distortion
and wall thinning may occur, which results in significant deviations in the automated detection of steady-state gas flow rate of
composite pipe,making it difficult to accurately reflect the actual gas flow rate conditions. To reduce automated detection errors,
an automated detection method for gas flow rate variational mode decomposition ( VMD) in bimetallic composite pipe is studied.
Using the VMD algorithm, the modes of the bimetallic composite pipe signal are decomposed. Based on the decomposed signal
modes , the limit state curve in bimetallic composite pipe is plotted from a mechanical perspective. The failure probability of the
bimetallic composite pipe is innovatively determined by integrating this limit state curve in bimetallic composite pipe. The actual
gas transmission efficiency and friction coefficient of the pipeline are updated based on the failure probability, thereby completing
the automated detection of the gas flow rate in the bimetallic composite pipe. Experimental results show that the generated
pressure-flow curve accurately reflects the steady-state flow rate at the design pressure,and the deviation in detection results for
different gas flow rate conditions is within 10. 0 m®/h. This method can accurately reflect the actual gas flow rate status.

Keywords : Failure probability; Bimetallic composite pipe; Variational mode decomposition( VMD) algorithm; Gas flow rate;

Limit state curve; Automated detection
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Fig. 1  Flowchart of signal decomposition for bimetallic

composite pipe based on VMD algorithm
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Fig.2 Limit state curve of bimetallic composite pipe
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Fig. 3  Elevation distribution along bimetallic
composite pipe route
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Fig.4 Layout of measuring points for bimetallic composite pipe
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Fig.5 Signal acquisition results of bimetallic composite pipe
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