
Multiphase Phenomena



Wettability

Wettabilitycan be defined as the ability of a 

fluid phase to preferentially wet a solid surface 

in the presence of a second immiscible phase

 



Wettability

Microscopic fluid saturation distribution

Water-wet Oil-wet



Capillary Pressure

Capillary pressureis the pressure difference across 

the curved interface formed by two immiscible fluids 

in a small capillary tube
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Capillary Pressure Curves



Capillary Pressure Curves

Imbibition vs. DrainageEffect of Permeability



Application of Capillary Pressure Data to 

Reservoir Simulation

ÅImportance in defining:

ïthe height of the transition zone 

ïthe initial distribution of reservoir fluids 

ïthe retention of the wetting phase in the 
reservoir

ÅAssign based on:

ïrock types 

ïflow process



Application of Capillary Pressure Data to 

Reservoir Simulation

 

Saturation height as a function of rock type

Results in multiple O/W contacts and pay zones!



Application of Capillary Pressure Data to 

Reservoir Simulation

Å Average Pc data using Leverett J-Function

Å Relates rock type (f and k) to Pc and normalizes data 

for application at different locations in a reservoir
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Relative Permeability

Applications of relative permeability data are:

1.to model a particular process, for example, fractional flow, fluid 

distributions, recovery and predictions

2.Determination of the free water surface; i.e., the level of zero capillary 

pressure or the level below which fluid production is 100% water.  

3.Determination of residual fluid saturations

Relative permeabilityis the ratio of the effective 

permeability for a particular fluid to a reference or base 

permeability of the rock.  This reference could be the 

absolute permeability to water, effective permeability to 

oil at Swi or air permeability. 
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Relative Permeability Curves

Water wet Oil wet


