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Table 1 Optimized value for inver s the parameters
€] ) r k/ (10" gcm' Z) a n 3
0.47 0.032 25.21 0.0212  2.902 . -
0.35 0.0927 6.32 0.0121  2.975 Fg 3 Qontrag curves o water-air permeahility
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Optimal esimation o parameters inversion for the reationship of
per meability-saturation-pressure in water-air phase flow system*
XUE Qiang*?, FENG Xiarting' , LIANGBing® , L IU Jian-jun?

(1. Ingtitute d Rock and Soil Mechanics, Chinese Academy o Sdences, Wuhan 430071, China;

2. Ingitute & Porous Mechanics, Wuhan Polytechnic University, Wuhan 430023, China;

3. Department d Mechanics and Enginesring Sciences, Liaoning Technical University, Fuxin 123000, China)

Abdract : The governing equation of water-air phase flow is the beg one, and egablished by the two fluid vol ume-averaged
nomentum and continuity equations based on seepage mechanics and the optimization theory of parameter inverdon . The con-
ditutive rdationships of permeability- ssturation-pressure controlling multiphase flow is given. The optimal edimation va ues are
obtained by adopting the condrained variable metric method to inverse the parameters. The results show that the optimized val-
ues by the numerical method in this pgper isin good agreement with the experimenta data, and the conpari on andys's vali-
dates the rdliability and practicability of the numerica modd , which deal swith the sengtivity of the vauesto the initia condi-
tions. The uniqueness and gability analyss indicates that the inverse nodd iswell posed , and that the numerical nmodd pro-
vides suficient irformation for the succesful gpplication of the parameter-edimeting goproach. The numerical experimenta is
oconpleted by this method , usng the numerous initial values to meet the practical project. It not only supplies the foundations
to the numerica calculation of the contaminant trangoort in unsaturated zone , analyzes well the test data in the process of ail
gas reenoir exploitation , the landfill gas release and the contami nation remediation of the volatile organic conpounds, but a
provides the theoretica badsfor determining the parameter of the permeability- saturation pressure.

Key words: water-air phase flow ; permeability- ssturation-pressure modd ; parameter inverson; optima edimation
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