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Abstract
During the last decades, the thermal loads in modern passenger airplanes have increased. New equipment such as board 

electronics, flight entertainment and communication systems have a considerable impact on the temperature distribution 

inside the passenger cabin. In order to study these effects in an early design phase, aircraft manufacturers are interested 

in reliable Computational Fluid Dynamics (CFD) methods for predicting the velocity and temperature fields inside the 

aircraft cabin. In order to improve these methods it is also important to better understand the occurring fundamental 

flow physics and to validate the CFD-predictions comparing them to cabin flow measurements.

At the conference unsteady Reynolds-Averaged-Navier-Stokes (URANS) simulations of mixed convection in a segment 

of the AIRBUS A-320 cabin reflecting thirteen seat rows and 78 passenger dummies will be presented. One thirteenth 

of this segment is presented in Fig. 1. as a  volumetric mesh of 20 million cells. The complete mesh will therefore 

consist of approximately 260 million cells (prisms and tetrahedrons).  

The cabin segment model has an approximate width of 3.78m, a length of 1.06 m, and a height of 1.25m. It is equipped 

with  three  seats  at  both  sides  separated  by  an  aisle  and  six  passenger  dummies  with  fixed  surface  temperatures

(representing thermal loads). Air is supplied by four inlets, two being located at the ceiling and two in a lateral position

(see Fig.2). After circulation the air leaves through two air outlets located at the cabin floor. 

For computations the buoyantFoam solver family of OpenFOAM 1.6 was employed including the implementation of the 

P1 radiation model into the transient solver.

The duration of the transient simulations are chosen as 300s (averaged temperature and velocity fields are shown) 

and initialised by a converged steady-state solution obtained with the steady-state buoyantFoam solver.
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Fig 1.: Volume Mesh of a segment of an A-320 

cabin model

 Fig. 2: SurfaceMesh of a A-320 cabin segment model


