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Analysis of Indoor Cross-Ventilation Flow using Domain Decomposition Technique by LES
(Part 4) Improvement of Accuracy by Considering Inlet/ Outlet Velocity Distribution at Opening
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In the previous paper, an unsteady CFD analysis method to analyze indoor airflow using LES was proposed, which
called Domain Decomposition Technique (DDT). Although the DDT with LES worked relatively well for the case of
the wind direction of 45 degree, some discrepancies could be seen for the wind direction parallel to the opening. This paper
presents a enhanced DDT with LES which could work well by considering wind velocity distribution at the inlet/outlet

opening surfaces as boundary conditions, and relatively good agreement with whole domain calculation is to be shown.
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Analysis Method

Whole Domain Domain Decomposition Technique

(Method 1)
Turbulence Model Large Eddy Simulation (Smagorinsky Model, Cs = 0.1)
CFD Code Fluent 19.2
Algolithm SIMPLE

Discretization Scheme
for Advection Term

Central Differencing

Time Step

0.0005 [s]

Transition Term

2,000 time step (=1.0 [s])

Main Calculation Term

12,000 time step (=6.0 [s])

Inlet
Boundary

1/4.5 Power law
(Smirnov's method)

Based on the instantaneous
velocity calculated by the

Condition Outlet

Gauge Pressure :0 [Pa] procedure shown in Fig.6

Walls

Two Layer Model of Linear-Log Law

Total Number [90degree
of Cells (Case 3)

6,963,328 114,432
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Fig.6 Calculation Procedure of LES using Domain Decomposition Technique with Local Dynamic Similarity Model (DDT-LDSM)
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Fig.9 Incoming Jet Angle Distribution by Whole Domain Calculate and DDT for Opening 1 (left) and Opening 2 (right)
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