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In the present study, miscible displacements are investigated through nonlinear numerical simulations. A prac-
tical scenario with concentration-dependent diffusion and velocity-induced dispersion is considered, which
is widely encountered in many areas involving flow and transport in subsurface porous media. Different with
most of previous studies with a constant injection rate, the time-dependent displacement rates are used in the
present research with the same amount of fluid injected. Under the scenario when dispersion is considered,
the cycle period, amplitude and dispersion have a complex effect on the development of interfacial instabilities
as well as mixing of two fluids. By varying period and amplitude, the displacements with either more unstable
case with higher degree of mixing or less unstable case with larger sweep efficiency and later breakthrough
time can be achieved, when compared with the widely used constant injection rate. The time-dependent rates
therefore have either destabilizing or stabilizing effects on displacements depending on the values of them.
This also indicates that the interfacial instabilities and mixing of miscible displacements can be controlled and
optimized with the time-dependent rates.
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