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Mechanics of the Separating Surface for a Two-Phase Co-current Flow in a Porous Medium
A mechanical description of an unsteady two-phase co-current flow in a porous medium is developed based on the
analysis of the geometry and motion of the surface separating the two phases. It is demonstrated that the flow should be
considered as essentially three-dimensional, even if the phase velocities are co-directed, since the phase interface is on
average inclined to the direction of the flow. Kinematics of the flow is described, distinguishing between the average
velocities of the bulk phases and their velocity near the interface between them. Dynamics of the flow is analyzed by
means of the extended Maxwell-Stefan formalism, as in our previous paper (Shapiro 2015). Force balances are
formulated in the directions parallel and orthogonal to the flow. A complete system of the flow equations, generalizing the
traditional Buckley–Leverett and Rappoport–Leas system, is derived. Sample computations show that one of the main
effects produced by the new system is sharpening of the displacement front, which otherwise would be washed out by the
capillary forces, as in the solution of the Rappoport–Leas equation.
 
General information
State: Published
Organisations: Department of Chemical and Biochemical Engineering, CERE – Center for Energy Ressources
Engineering
Authors: Shapiro, A. A. (Intern)
Pages: 489-517
Publication date: 2016
Main Research Area: Technical/natural sciences
 
Publication information
Journal: Transport in Porous Media
Volume: 112
Issue number: 2
ISSN (Print): 0169-3913
Ratings: 
BFI (2017): BFI-level 1 
Web of Science (2017): Indexed Yes 
BFI (2016): BFI-level 1 
Scopus rating (2016): SJR 0.767 SNIP 1.316 CiteScore 2.16 
Web of Science (2016): Indexed yes 
BFI (2015): BFI-level 1 
Scopus rating (2015): SJR 0.728 SNIP 1.317 CiteScore 1.94 
Web of Science (2015): Indexed yes 
BFI (2014): BFI-level 1 
Scopus rating (2014): SJR 0.932 SNIP 1.433 CiteScore 1.91 
Web of Science (2014): Indexed yes 
BFI (2013): BFI-level 1 
Scopus rating (2013): SJR 1.04 SNIP 1.433 CiteScore 2.03 
ISI indexed (2013): ISI indexed yes 
BFI (2012): BFI-level 1 
Scopus rating (2012): SJR 0.942 SNIP 1.522 CiteScore 1.88 
ISI indexed (2012): ISI indexed yes 
Web of Science (2012): Indexed yes 
BFI (2011): BFI-level 1 
Scopus rating (2011): SJR 0.921 SNIP 1.337 CiteScore 1.81 
ISI indexed (2011): ISI indexed yes 
Web of Science (2011): Indexed yes 
BFI (2010): BFI-level 1 
Scopus rating (2010): SJR 0.615 SNIP 1.203 
Web of Science (2010): Indexed yes 
BFI (2009): BFI-level 1 
Scopus rating (2009): SJR 0.612 SNIP 1.088 
Web of Science (2009): Indexed yes 
BFI (2008): BFI-level 1 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/43256656?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Scopus rating (2008): SJR 0.7 SNIP 0.924 
Scopus rating (2007): SJR 0.717 SNIP 1.215 
Web of Science (2007): Indexed yes 
Scopus rating (2006): SJR 0.929 SNIP 1.284 
Scopus rating (2005): SJR 0.918 SNIP 1.293 
Scopus rating (2004): SJR 1.071 SNIP 1.227 
Scopus rating (2003): SJR 0.879 SNIP 1.195 
Scopus rating (2002): SJR 0.982 SNIP 0.938 
Scopus rating (2001): SJR 1.006 SNIP 0.975 
Scopus rating (2000): SJR 0.896 SNIP 0.732 
Web of Science (2000): Indexed yes 
Scopus rating (1999): SJR 0.571 SNIP 1.065 
Original language: English
Interface, Mechanical modeling, Two-phase flow, Flow equations
DOIs: 
10.1007/s11242-016-0662-6 
Source: FindIt
Source-ID: 2298694844
Publication: Research - peer-review › Journal article – Annual report year: 2016

 


