Resumo
A simulação computacional do escoamento de fluidos é uma tarefa não-trivial, pois envolve a definição de algoritmos computacionalmente intensivos para a realização do cálculo das soluções numéricas das equações de Navier-Stokes. Neste contexto, o “nível de realismo” e o tempo de execução de uma simulação estão intimamente relacionados com a precisão numérica da solução obtida e devem ser escolhidos de acordo com o tipo de aplicação. Uma das estratégias mais populares para a realização da simulação computacional do escoamento de um fluido é o método Smoothed Particles Hydrodynamics (SPH). O método trata o fluido como um conjunto de partículas e aproxima as grandezas físicas através de cálculos sobre partículas vizinhas. Este trabalho utiliza o método SPH para simular o escoamento de fluidos bifásicos através de meios porosos. Para isso, o domínio poroso é representado por um grid cujas células representam regiões sólidas ou poros. O tratamento das condições de contorno é realizado através do cálculo de colisões geométricas entre as partículas de fluido e a superfície das células sólidas.
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Abstract
The computational simulation of fluid flows is a a non-trivial task since it involves the definition of computationally intensive algorithms for carrying the calculation of the nu- merical solutions to the Navier-Stokes equations. In this context, the “level of realism” and runtime of a simulation are deeply related to the precision of the obtained numerical solution and must be chosen according to the application type. One of the most popular strategies for the computational simulation of fluid flows is the Smoothed Particles Hy- drodynamics (SPH) method. It treats the fluid as a set of particles and approximates physical quantities through calculations over neighbor particles. This work uses the SPH method to simulate the flow of biphasic fluids through porous media. To achieve that, the porous domain is represented by a grid whose cells represent either solid regions or pores. The treatment of boundary conditions is made through the computation of geometric collisions between the particles of the fluid and the surface of the solid cells.
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