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Formation of LES of cabin air flow using immersed boundary method

Hidefumi Saito and Takeo Kajishima

ABSTRACT
We propose an analytical model as a process of understanding and improving cabin air in an aircraft. The model is based on Boeing 767
aircraft having two aisles in a wide body. In the model, interiors (i.e. ceilings, side wall, seats, and floor) and human bodies are taken into
account. To deal with the complicated geometry of flow field efficiently, this model consists of Large Eddy Simulation (LES) based on
Smagorinsky Model (SM) and is using IBM (Immersed Boundary Method) to adopt uniform staggered grids. The flow velocities at the
immersed boundary cells are determined according to the volumetric fraction of solid. The effect of buoyancy is treated by Boussinesq
approximation. The profiles of temperature and oxygen concentration are also calculated simultaneously. It is shown that the process is

reproduced successfully for our purpose of optimizing cabin air quality.
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