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7-1 Capillary pressure: 

Capillary pressure is the major factor that controlling the fluid 
distribution in a reservoir rock when two immiscible fluids in 
contact with each other in capillary like tubes. 
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Calculation of capillary pressure: 

 we can calculate the capillary pressure according to this formula : 

Pc = PNW - PW                                                           7-1 

Where:  

Pc: capillary pressure. 

PNW:  pressure of Non-wetting fluids. 

PW:  pressure of wetting fluids. 

 

There are three types of capillary pressure: 

1- Water-oil capillary pressure ( denoted as Pcwo) 
2- Gas –oil capillary pressure ( denoted as Pcgo) 
3- Gas –water capillary pressure ( denoted as Pcgw) 

Pcwo = Po – Pw  

Pcgo = Pg – Po  

Pcgw = Pg – Pw 



4 
 

P = ρ g h                                                                      7-2  

So that : 

Pcwo = Po – Pw = ρo  g h - ρw g h = g h (ρw – ρo) = gh Δρ 

Where :  

Δρ is the density difference between the wetting and non-wettting 
phase. In practical units, equation can be expressed as: 

Pc = ( 
௛

ଵସସ
) Δρ                                                               7-3 

Where : 

Pc: capillary pressure , psi 

h: capillary rise, ft. 

Δρ: density difference , lb/ft3 . 

 

Oil – water system : 

Pc = ( 
௛

ଵସସ
) Δρ   or: 

Pc = 
ଶ б ௢௪ ( ௖௢௦Ɵ)

௥
                                                          7-4 

Gas – water system : 

Pc = ( 
௛

ଵସସ
) Δρ   or: 

Pc = 
ଶ б ௚௪ ( ௖௢௦Ɵ)

௥
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The main importance of the capillary pressure is during the 
secondary migration.  
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FWL = WOC + 
ଵସସ ௉ௗ 

∆ఘ
                                                 7-5 
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Where:  

Pd = displacement pressure, psi. 

∆𝜌 = density difference , lb/ft3 

FWL= free water level , ft. 

WOC= water –oil contact , ft. 

 

 

 

Example1: 
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Example2: 

Calculate the capillary pressure and capillary rise in an oil water 
system from the following data:  

Ɵ= 30° , ρo = 0.75 gm/cm3 , r = 10-4 cm , б ow = 25 dynes/cm> 

Solution:  

Pc = 
𝟐 б 𝒐𝒘 ( 𝒄𝒐𝒔Ɵ)

𝒓
 =  

𝟐 (𝟐𝟓) ( 𝒄𝒐𝒔𝟑𝟎)

𝟎.𝟎𝟎𝟎𝟏
= 4.33 x 105 dynes/cm2 

Since 1 dyne/cm2 = 1.45 x 10-5  psi then : 

Pc = 6.28 psi  

Pc = ( 
௛

ଵସସ
) Δρ    ( when ρ = lb/ft3 ) 

To convert  gm/cm3 to lb/ft3 :  

6.28 = ( 
଺ଶ.ସଶ଼ ௛

ଵସସ
) (ρw- ρo)     ( 1gm/cm3 = 62.428 lb/ft3 ) 

h= 58 ft 

 

example3: 

the reservoir capillary pressure – saturation data of the x oil 
reservoir is shown graphically in figure . geophysical log 
interpretations and core analysis establish the WOC at 5023 ft . 
the following additional data are available: 

oil density= 43.5 lb/ft3 

water density= 64.1 lb/ft3  

interfacial tension = 50 dynes /cm 
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calculate: 

1- Connate water saturation. 
2- Depth to FWL. 
3- Thickness of the transition zone  
4- Depth to reach 50% water saturation. 

 

 

Solution :  

1- From figure : connate water saturation is 20% 
2- Applying equation with a displacement pressure of 1.5 psi 

gives  

FWL = WOC + (144 Pd )/∆ρ= 5023 +(144x1.5)/ ( 64.1- 43.5)= 
5033.5 ft  
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3- Thickness of transition zone: 
 

 
ଵସସ (଺ିଵ.ହ) 

(଺ସ.ଵି ସଷ.ହ)
= 31.5 ft  

4- Pc at 50% water saturation = 3.5 psi 

 

 

 

 

 


