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Simulation plays a critical role in the design of chemical equipment and the optimization of process

conditions, as it enables the analysis of physical quantities distributed in three dimensions within the

equipment. However, conventional grid-based and particle-based methods face various challenges when

handling fluid flow in complex geometries. The immersed boundary method has emerged as a promising

alternative to address these challenges. This method offers several advantages, including simplified mesh

generation using orthogonal grids, ease of modifying geometries, and reduced computational costs. This

report specifically focuses on the volume force-based immersed boundary method, presenting application

examples including the simulation of Newtonian fluids, non-Newtonian fluids, porous media flow, and

turbulent flow.
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Memory access

Poisson equation

High order scheme

Method Mesh generation Form of equation
Particle method Not required Unchanged
Boundary-fitted grid Difficult Complex
Unstructured grid Difficult Unchanged
Immersed boundary method Easy Unchanged

Slow Difficult to solve Slightly difficult
Fast Normal Applicable
Slow Difficult to solve Difficult

Fast Easy to solve Applicable
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