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Fig.1 A schematic map of structure of the experiment apparatus
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Fig.2 Cumulative inflow and inflow rate curves (a. Comparisons in cumulative inflow between free airflow and controlled airflow

b. Water inflow rate related to air outflow rate)
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TWO-PHASE FLOW IN SOIL VADOSE ZONE

Peng Sheng'  Chen Jia-jun' Wang Jin-sheng' Li Shu-shen® Wang Zhi-ming®
(Y Institute of Environmental Sciences, Beijing Normal University , State Key Jownt Laboratory of Environmental Simulation

and Pollution Control , Beying 100875;2  Chuina Institute for Radiation Protection , Taiyuan 030006)
Summary

When water flows through the vadose zone, there is not only water inflow but also air inflow. In this
study, a one-dimension infiltration and two-dimension infiliration experimental apparatus was designed and
built up. We got the two-phase flow field by driving the airflow with water infiltration and recorded and
monitored the water accumulative infiltration volume, wetting front and the air pressure within the two-
phase flow field to study the two-phase flow. One-dimension and two-dimension two-phase flow experiments
were conducted to determine effect of air compression on the infiltration of water under different air outflow
rates, the change in air pressure and the air movement. The pressure sensors connected with the automatic
pressure mionitor system were used to monitor and record the change in air pressure in 1-D and 2-D soil
column. The micro gas flowmeter with valves was connected with the soil column at its bottom to control
and regulate the air outflow rate. In 1-D experiment, we found that without controlling the air outflow the
water inflow rate was reduced compared with the water inflow rate under the condition, as observed by oth-
er researchers. When the air ouiflow rate varied, the water inflow rate changed accordingly, but always re-
mained bigger than the former. In 2-D experiment, it is found that the water inflow-rate in vertical direc-
tion was bigger than that in horizontal direction. Finally, we got air pressure contour figures at different
times. From these figures, it is discovered that the airflow was most vehement along the line between the
water trench and the air vent in the bottom of the soil box.

Key words Two-phase flow, 1-D infiltration, 2-D infiltration, Air compression, Air pressure



