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Simulag&o numérica do escoamento monofasico em meios porosos
bidimensionais

Fabiane da Silva Barros, Carlos Enrique Pico Ortiz

Este trabalho apresenta um método de solugdo numérica da equacéo da difusividade hidraulica, em
reservatorios bidimensionais. A equacéo da difusividade hidraulica (EDH) descreve o escoamento de
fluidos monofasicos, ligeiramente compressiveis, em meio porosos. As solu¢cfes desta equacao sao
aplicadas em problemas da engenharia de reservatorios, tais como analise de testes de presséo e
modelagem de influxo de aquiferos. A discretizacdo da EDH e de suas condi¢des de contorno, pelo
método dos volumes finitos, permite resolver numericamente esta equacdo, em situacdes
complexas, nas quais nao se dispde de solu¢des analiticas. Foi utilizado um avanco implicito no
tempo a fim de assegurar a estabilidade e convergéncia do método.

Foram realizadas simula¢cdes em dominios unidimensionais e bidimensionais, com combinacfes de
condicBes de contorno de Dirichlet e Neumann, em malhas cartesianas ndo-homogéneas. Nas
simulagbes com diferentes condicbes de contorno, foi possivel observar os regimes transiente,
permanente e pseudopermanente, caracteristicos do escoamento em reservatorio de petréleo. Os
resultados destas simulacdes foram verificados pela comparacdo com solucfes analiticas, além de
testes qualitativos como, por exemplo, a simulagdo de problemas simétricos. Foram feitas anélises
do erro da discretizacao da solucdo, que mostraram que o método usado € de primeira ordem no
tempo e de segunda ordem no espago. Além da solugdo numérica das equacdes, foram incluidas no
simulador as opc¢bes de gerar graficos e animacgfes, que facilitam a analise do comportamento da
presséao.

Este simulador constitui a primeira etapa do projeto de iniciacdo cientifica, e servirh como base para
incluir um modelo fisico e matematico mais complexo, que permita contornar as limitagbes da
equacdo da difusividade hidraulica e tratar as propriedades do fluido e da rocha como funcées da
pressao.
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Numerical simulation of single-phase flow in two-dimensional porous
media

Fabiane da Silva Barros, Carlos Enrique Pico Ortiz

This work presents a numerical solution method for the hydraulic diffusivity equation in two-
dimensional reservoirs. The hydraulic diffusivity equation (HDE) describes the flow of single-phase,
slightly compressible fluids in porous media. The solutions of this equation are applied to reservoir
engineering problems such as pressure test analysis and water influx modeling. The discretization of
the HDE and its boundary conditions, using the finite volume method, allows solving this equation
numerically in complex situations where analytical solutions are unavailable. An implicit advance in
time was used to ensure the stability and convergence of the method.

Simulations were performed in one-dimensional and two-dimensional domains, with combinations of
Dirichlet and Neumann boundary conditions, in non-homogeneous Cartesian grids. In the simulations
with different boundary conditions, it was possible to observe the transient, steady, and pseudo-
steady flow regimes, characteristic of the flow in oil reservoirs. The results of these simulations were
verified by comparison with analytical solutions, in addition to qualitative tests such as, for example,
the simulation of symmetric problems. Analysis of the solution discretization error was performed,
which showed that the method used is first order in time and second order in space. In addition to the
numerical solution of the equations, options for generating graphs and animations were included in
the simulator, which facilitated the analysis of the pressure behavior.

This simulator constitutes the first stage of the scientific initiation project and will serve as a basis for
including a more complex physical and mathematical model, which will allow for overcoming the
limitations of the hydraulic diffusivity equation and treating the fluid and rock properties as functions
of pressure.
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