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Summary

In the previous report — Part 1, Chapter 1V — it was clearly shown through experiments that
the air dissolved in the percolating water, was raleased as bubbles in free gas into the pores of
porous medium, and that as the result, the percolating flow was changed from saturated into unsatu-
rated.

In this present report — Part 2 —, of the changing flow with the course of time in the pores
being unsaturationized and of its permeability being then degraded, a quantitative analysis was
made,

As the principal cause of air-bubbles released in the pores in porous medium, it can be con-
sidered that the air solubility in liguid varies. Generally, the air solubility in liquid (2) varies
according to the changing pressure (P) and temperature (77, as

2 =T

In chapter V, at the constant temperature (7)), and under the difference between initial pres-
sure (Py) of the supplied water and the optional pressure {F) in porous medium, both experiments
and analysis were made,

The method of analysis: as the principle of the air-bubbles releaesd in the pores in porous
medium, Henry’s Law concerning the air solubility based on the difference of pressure hetween
the initial in supplied water and that in porous medium, could be presumed to form,  According
to the Law appiied in porous medium, therefore, the guantitative analysiec of unsaturated liquid
intrinsic permeability, as well as the degree of liquid saturation, was made,

The method of experiment : In order to simplify the analysis of percolation, porous medium
was set up in siphon tube under the constant pressure produced in the medium,

As the degree of liguid saturation (8,) is the function of the time, both unsaturated liquid
intrisic permeability K(Ss) and liquid relative specific permeability (X), also turn to be respectively
the function of time. The theory was well satisfied with the experiment.

In chapter VI, the former experiment and analysis as desciibed in chapter V, were further
developed : at the changing temperature (T also, the unsaturationizing in porous medium was
considered, Here, more geperalized quantitative analysis of the degree of liquid saturation (Se)
end of the unsaturated liquid intrinsic permeability K(Sy»), was made,

In this case, the critical temperature varied according to the changing pressure. Above the
critical temperature, the unsaturationizing went on in the pores: the theory was well satisfied
with the experiment, Below that, however, air-bubbles in the pores were sbsorbed and dissclved
again; a discrepancy between theory and experiment appeared, here. The probability of air-bubbles
being made contact with water, as well as the air-sclubility of percolating water, came into be
problem, upon which a cause of hysteresis in the unsaturated liquid intrinsic permeability, could
considered to be based,

In this Part 2, the pressure {P) stands for the absolute presssure, the pressure head (H) for
the absolute head ; whereas, (p) for the pressure under the standard atmospheric pressure, and (k)
for the pressure head under the same.



