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Models for Quantification of Fluid Saturation in Two-Phase Flow System by

Light Transmission Method and Its Application

ZHANG Yan-hong, YE Shu-jun, WU Ji-chun

(Key Laboratory of Surficial Geochemisiry, Ministry of Education, School of Earth Sciences and Engineering, Nanjing University,
Nanjing 210093, China)

Abstract: Based on light transmission method in quantification of liquid saturation and its application in two-phase flow system, two
groups of sandbox experiments were set up to study the migration of gas or Dense Non-Aqueous Phase Liquids ( DNAPLs) in water
saturated porous media. The migration of gas or DNAPLwas monitored in the study. Two modified Light Intensity-Saturation ( LIS)
models for water/gas two-phase system were applied and verified by the experiment data. Moreover two new LIS models for NAPL/water
system were developed and applied to simulate the DNAPL infiltration experiment data. The gas injection experiment showed that gas
moved upward to the top of the sandbox in the form of ‘fingering’ and finally formed continuous distribution. The results of DNAPL
infiltration experiment showed that TCE mainly moved downward as the result of its gravity, eventually formed irregular plume and
accumulated at the bottom of the sandbox. The outcomes of two LIS models for water/gas system ( WG-A and WG-B) were consistent
to the measured data. The results of two LIS models for NAPL/water system (NW-A and NW-B) fit well with the observations, and
Model NW-A based on assumption of individual drainage gave better results. It could be a useful reference for quantification of NAPL/
water saturation in porous media system.
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Fig. 3 Changes of light intensity during air infiltration process in saturated sandbox (S1)
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Fig. 5 Spatial distribution of gas saturation in water/gas system at different times
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