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Modeling of Fabric Air Dispersion System in Penetration Mode in

CFD Simulation under Isothermal Condition
CHEN Fujiang, HUANG Dandan, WU Qinyu, CHEN Jianfang, TAO Li
(School of Petroleum Engineering, Changzhou University, Changzhou 213164, China)

Abstract : Using the computer fluid dynamic (CFD) method, three methods to model a fabric air dispersion
system (FADS) in penetration mode, namely the direct description (DD) method based on the porous
media model, the mean velocity (MV) method and the effective area (EA) method, are discussed in the
present work from the aspect of indoor airflow distribution and the computational resource required under
isothermal condition. It can be concluded that all three methods can get similar predictions of indoor
airflow distribution. Also, the DD method and the EA method need considering the influence of fibre phys-
ical structure parameters. The MV method is easy to be implemented and is more suitable for engineering
designers to predict the indoor air characteristics based on FADS in penetration mode and to choose the op-
timum design method of the air-conditioning system.
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Simplified room model ventilated with fiber air distribution system in penetration mode
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Fig.3 Velocity distribution on the vertical direction on Y=0. 9 m section
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Fig.4 Velocity distribution on the vertical direction on Y=1. 8 m section
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Fig.5 Velocity distribution on the vertical direction on Y=2. 7 m section
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