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Wind-induced natural ventilation is beneficial to obtain thermal comfort in the hot
summertime. However, rooms in the building are obligated to have the mechanical
ventilation device due to the regulation in Japan, which is contrary to saving energy.
This work aims to evaluate and predict natural ventilation performance of the
residence with the device promoting wind-induced ventilation. The flow characteristics
around the device were clarified based on wind tunnel test, and substantial ventilation
performance within occupied zone was analyzed by CFD analyses.
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1 CFD

SKE

RANS

CFD Code

Ansys Fluent 12.0

Turbulence Model

Standard k-¢ Model (SKE)
Reynolds Stress Model (RSM)

Algolithm SIMPLE
Discretization Scheme for
Advection Term QUICK
Volocity : Based on Wind Tunnel Test
Turbulent Intensity : Based on Wind
Inlet Tunnel Test
. Turbulent Length Scale : A=126mm
Boundary Condition (0.07 times of hydraulic diameter)
Outlet Gauge Pressure : 0 [Pa]
Walls Walls : Generalized_ Log Low
Symmetry : free slip
(4) CFD
Large Eddy Simulation
LES CFD
SKE
LES
-4
2.0x10 LES
0.4 SKE
7.0
2
2 CFD RANS
CFD Code

Ansys Fluent 13.0

Turbulence Model

Large Eddy Simulation
(Smagorinsky-Lilly Model)

Algolithm

Implicit Method (SIMPLE)

Discretization Scheme for
Advection Term

Central Differencing

Time Step

0.0002 s (5kHz)

Total Calculation Term

37,000 time step (7.4 sec.)

Inl Based on 4 and € obtained
- nlet from Hotwire Measurement
Boundary Condition
Outlet Gauge Pressure : 0 [Pa
Walls No slip
Smagorinsky Coefficient 0.1

Case A : 2,186,590

Total Number of Grid Case C:2,185,490
Casc E : 2,184,890
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Exist A 0.580 0.684

E 0.947 0.851
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