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Gas-liquid two-phase flow metering using multi-nozzle sampler

LIANG Fachun, YANG Guiyun, WANG Jinlong, YU Hao, CAO Xuewen

(College of Pipeline and Civil Engineering in China University of Petroleum, Qingdao 266580, China)

Abstract: A novel sampler with four nozzles was proposed to extract a small fraction of gas liquid mixture from the main
stream. The total gas and liquid flow rate was determined according to the flow rate of the sampled fluid and the extraction ra-
tio. A gas-liquid two-phase flow numerical model was developed to simulate flow characteristics of gas-liquid two-phase flow
in the sampler. Experiments were carried out in an air-water two-phase flow loop. The flow patterns observed during the tests
includes wavy flow, annular flow and slug flow. The experimental results show that the gas and liquid flow is close to the the-
oretical value of 0.25 and is independent of inlet quality, flow pattern, gas and liquid velocity. The measurement error of
flow rates is less than £6.0% . The metering device proposed has the merits of small size, low cost and high accuracy and
can replace conventional metering separator for online measurement of gas-liquid two-phase flow.
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Fig.1 Gas-liquid flow rate metering principle

of sampling method
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Fig.2 Schematic diagram of sampler structure
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Fig.3 Gas-liquid splitting model
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Fig.4 Gas and liquid distribution in sampler
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Fig.5 Velocity vector distribution in splitting

section of sampler
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Fig.6 Effect of flow patterns on extraction ratio
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Fig.7 Measurement error of gas and liquid flow rate
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