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Fluctuation analysis of dug frequency for two-phase slug
flow in a downwardly inclined pipe

WAN G Haigin', HELimin', L Zhibiao®
(* school of Storage & Transportation and Architecture Engineering, China University of Petroleum, Dongying 257061,
Shandong, China; 2 Institute of Mechanics, Chinese Academy of Science, Beijing 100080, China)

Abstract : The fluctuation characteristics of sug frequency was investigated on the bas s of fractal theory
for air/ water dug flow in a downwardly inclined pipe The results showed that the fluctuations was some
chaotic vibrations which was senstive to initial conditions The results also indicated that the fluctuation
obeyed fractal statistics law , and kept permanent characteristics By carrying out an analysis about the
fluctuation of dugfrequency at two superficial liquid velocities, it wasfound that long-range dependency of
dug frequency fluctuation were weakened with the increase of mixture velocity and the fluctuation was
more sensitive to initial conditions when superficial liquid velocity was low , and the sendtivity of dug
frequency to initial conditions was less affected by superficial mixture velocity when angle of pipe
inclination became larger , but the angle of pipeinclination had lessinfluence on the chaosof dug frequency
on condition that superficial liquid velocity and superficial mixture velocity were large.
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Fig 2 Fluctuation laws of fractional parameters with angles of pipeline inclination
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