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CHAOTIC TIME SERIES ANALYSIS OF OIL/WATER TWO PHASE
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(1. School of Electrical Engineering and Automation , Tianjin University , Tianjin

300072, China )
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Abstract A computation method was proposed for determinaing the time delay in phase space reconstruction

based on the first minimum of mutual information, and the method has been proved reliable by applying it to

the example of the Mackey-Glass Equation and Lorenz ’s strange attractor data. The flow patterns of cil/wa-

ter two phase flow have been characterized by the calculated correlation dimensions of chaotic attractor. The re-

sults showed that the correlation dimensions calculated from fluctuating conductance signals of oil/water two

phase flow have good correlation with the water cut (K,,) ranging from 61% to 91% and with the total flow

rate ranging from 10{(m*/d) to 60(m?*/d) for oil-in-water flow patterns. For water cut (K,,) of 51% , the cor-

relation dimensions showed irregular sudden changes to transitional flow pattern, which meant that the correla-

tion dimensions of chaotic attractor was a sensitive “indicator” of oil water two phase flow pattern variations.

Key words oil/water two phase flow,flow pattern, chaos, time delay, correlation dimension
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