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Gas-liquid flow characteristics in evacuation process
for ascending pipelines

GUO Rui, ZHANG Weiming, JIANG Junze, LI Jiang, ZHANG Yuantao

( Department of Military Petroleum Supporting Engineering, Logistical Engineering University,
Chongqing 401311, China)

Abstract: An experiment investigation was conducted in a pipeline with the radius 40 mm and the ascending angle 20°,
where the gas and water are used as the mediums. The high speed camera and data collector are utilized to study the gas-lig-
uid two phase flow characteristics in the liquid draining process. The function of the velocity ratio between the leading bubble
and following bubble, with respect to the bubble distance was established. Then the internal pressure, the flow and bubble
variation characteristics were compared for different inlet velocities. The results show that the liquid evacuation process is di-
vided into four stages, where the gas invasion and gas-liquid eruption stage deals with the production of the mixture of gas and
liquid, and the slug flow is the main flow type in the ascending pipeline. The bottom pressure and outlet flow rate increase,
while the draining time decreases with the increase of the inlet velocity. The leading bubble takes on a merging and increas-
ing tendency. The bubble becomes longer and less regular with the increase of the inlet velocity. The velocity of the leading
bubble is linearly related with the outlet velocity. Also it is found that the Hout formula is close to the fitted one in the current
work.
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Fig.3 Measured pressure and flow rate variation with time changing
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