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Abstract: 8 

The effects of capillary number, viscosity ratio, wettability and interfacial tension on 9 

immiscible displacement efficiency in porous media were numerically investigated. These 10 

parameters greatly affect the efficiency of flooding processes which are carried out in order to 11 

enhance oil recovery after the primary stage of oil production. Cahn-Hilliard type Free Energy 12 

model of Lattice Boltzmann method was used which we believe it is the first time use of this 13 

model to conduct such study. Constant velocity boundary condition was developed for this 14 

model to simulate injection of displacing liquid in different injection rates through heterogeneous 15 

porous medium. The model has been validated by three benchmark tests which confirm the 16 

ability of the model in simulating contact angles, velocity profile inside a pore and determination 17 

of capillary pressure. Our results show that areal sweep efficiency, ultimate recovery factor and 18 

breakthrough time improve with a decrease in capillary number by reducing injection rate. 19 

Decreasing viscosity ratio by increasing displacing phase viscosity shows improvement of flow 20 

stability and enhancement of displacement recovery. Wettability alteration from displaced-phase-21 

wet to displacing-phase-wet, leads to remarkable increase of sweep efficiency and ultimate 22 

recovery. Finally, increasing interfacial tension slightly enhances displacement efficiency in 23 

forced imbibition process, when interfacial tension is high enough that miscibility does not occur 24 

between phases. Comparison of our results with previous experimental and numerical results in 25 

literature shows consistency in some cases and contradiction in others.  26 
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1. Introduction: 29 

   Study of multiphase fluid flow through porous media is the subject of many researches in 30 

petroleum engineering fields such as determining relative permeability and capillary pressure in 31 

special core analysis (SCAL) and investigation of effective parameters on enhanced oil recovery 32 

(EOR) processes. In chemical flooding and mobility-control techniques of EOR processes, water 33 

                                                           
∗ Corresponding author: P.O.box: 58186-54351, Tel.: + 98 9361979014. 
E-mail address: javadansarinasab@gmail.com (Javad Ansarinasab). 



Download English Version:

https://daneshyari.com/en/article/5484149

Download Persian Version:

https://daneshyari.com/article/5484149

Daneshyari.com

https://daneshyari.com/en/article/5484149
https://daneshyari.com/article/5484149
https://daneshyari.com

