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An experimental investigation on viscous fingering instability of Newtonian fluid
in transparent porous media with compact structure consisting of glass beads

Seyed Majid Khatibi, Ali Khaleghi®, Mahmood Norouzi

Mechanical Engineering Department, Shahrood University of Technology, Shahrood, Iran
*P.0.B. 3619995161, Shahrood, Iran, khaleghi @Shahroodut.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, the viscous fingering instability in miscible Newtonian fluid displacements is studied
Received 11 June 2017 experimentally. Studying the results of this instability has wide applications in oil extraction from
Accepted 01 August 2017 ground bed oil reservoirs to the ground surface. In order to obtain more actualized results, a porous

Available Online 08 September 2017 media with transparent walls and compact structure of spherical glass beads is constructed, that has

close permeability to ground bed. The main purpose of this study is to investigate the effects of

Keywords:

Viscous fingering instability viscosity ratio, flow rate and Blake dimensionless number on the quality of growth and the shape of the

Glass beads fingers, also their effect on important physical parameters including the mixing length, sweep efficiency

Porous media and noise growth to base state. The results showed that with increasing the viscosity ratio, instability

Miscible displacement and number of finger branches increases and more tiny fingers are formed. Also, increasing the
viscosity ratio increases the mixing length and decreases the sweep efficiency. Likewise, with
increasing the flow rate, it was observed that the number of wide fingers increased and fingertips tend to
spread. Furthermore, by studying the results it was found that increasing the flow rate, increases the
sweep efficiency, but has no tangible effect on the mixing length. Also, the results show that increasing
the Blake decreases the mixing length and increases the sweep efficiency.
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Table 1 Viscosity and volume fraction of glycerin in the different
samples used in the experiment
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Fig. 1 Transparent box porous media
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Fig. 6 The image processing, (1) the recorded image, (2) image noise reduction in MATLAB, (3) binary pictures in MATLAB
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