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Abstract Dynamic capillary pressure measurements have 
been performed du~ ing  waterfloods, at various flow rates. 
The capillary pressure is shown to be flow rate dependent: 
it increases with the flow rate and its derivative with 
respect to saturation mostly decreases when the flow rate is 
increased.  These dynamic  capillary pressure 
measul-ements hove been used to interpret the flow 
experiments and calculate the relative permeabili ties. 
Relative permeabilites were found to  increase with the flow 
rate. These results cannot be interpreted in the standard 
framework of 11lodeIling two-phase flow in porous media. A 
new model, based on an averaging technique is presented. 

In the standard approach t o  two-phase flow in porous media, 
i t  is assumed that the flow parameters depend only on the 
saturation. This approach is  based on two main features: the 
notion of capillary pressure and the notion of relative 
permeabilities. The notion of capillary pressure is a 
generalization of the Laplace law, which is only valid under 
static conditions. The generalized Darcy equations relate the 
flow velocity of each phase to the pressure gradient in this 
phase and involve the notion of relative permeabilities. The 
relative permeabilities express the reduction of flow paths 
offered to a phase due to the presence of the other phase. 
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