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Study on the Standard Condition Conversion Characteristics
of Gas Displacement Flowmeter Based on the Sound Velocity
Nozzle Device

Zhou Ye
Shanghai Gas Equipment Measurement and Testing Center Co., Ltd., Minhang district of Shanghai, 201112, China

Abstract

This study designed and established a testing system based on a standard gas flow measurement device using the sonic nozzle
method, aiming to conduct in-depth research on the working condition/standard condition conversion characteristics of gas
volumetric flowmeters. By employing an experimental approach of “air medium + parameter simulation,” the key parameters of
the volumetric correction instrument were adjusted under actual air injection conditions to simulate conversion characteristics of
various natural gas types under real-world operating conditions. The experiment investigated the impact of different simulated
working pressures and gas compositions on the conversion accuracy of a DN80 Roots flowmeter. Results demonstrated that when
the volumetric correction instrument parameters were accurately set, the standard condition volume conversion error could be stably
controlled within £0.15%. However, when the simulated working pressure increased from 0.2MPa to 0.5MPa, a 0.5% positive
deviation in pressure measurement would result in approximately +0.63% systematic error in conversion results. This study validates
the feasibility of parameter simulation for flowmeter conversion characteristic research, providing crucial experimental evidence for
flowmeter selection, field parameter configuration, and system error analysis.
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