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In recent years, natural ventilation has been increasingly introduced in the
design of non-residential buildings in Japan for the purpose of energy conservation. The airflow
properties and thermal environment inside a building could show various distributions depending on
external conditions due to natural ventilation. However, it is not easy to predict this with high
accuracy. In this study, the Domain Decomposition Technique (DDT) is proposed, which predicts indoor
airflow distribution during natural ventilation based on the results of outdoor airflow analysis
using Large Eddy Simulation (LES). The target of the study was a single-room model with a relatively
simple opening shape. In addition to isothermal conditions, it was also studied under
non-isothermal conditions. Finally, it iwas confirmed that the indoor airflow could be well
predicted except some special conditions such as the opening position being close to the ground.
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assumed to be dynamic pressure of velocity Q =sgn(P, =P )aA _|P RT P“-l I I« Velocity component normal to the opening;
g::ﬁé:t\;de in the vicinity of a wall P . <-Q- --Q. __)P : v,, obtained from STEP 2
L i
=P, -P, (P, :Total pressure [Pa Caleulation of airflow rate balance ! !« Two velocity components parallel to the opening
o= PPy (P, P )
A . AQ=2Q =0 A WA ] v andv . obtained from STEP 1
© v,V . : Two components of velocity (i M ' ot S iy
iy Vi * - No !
parallel to the wall [m/s] Calculation converged? Preliminary LES calculation for indoor flow is run
0.0005 [s/ste; 10.000 [step] =5.0 [s])-
Obtain instantancous value for P, P,. v, . and v, T . e emine s obtained thosehont mai ( ls/step] < [step] =5.0 5],
in time series throughout the main calculation period ¢ Instantancous flow rate of cach opening is obtained throughout main in LES calculati i irflow i
15010 e P calculation period of sealed building analysis (15.0 [s]), and instantancous ~ # Main LES calculation for indoor airflow is run
-0 =D velocty component normal to the opening. v, [m/s], is givenas v, =Q/A, | (00005 [s] x 20,000 [step] =10.0 [s]).
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