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Cross-ventilation in a house with bay windows and fences by CFD

Ping HE, Tadahisa KATAYAMA, Tetsuo HAYASHI, Jun TANIMOTO,
Izuru HOSOOKA, and Jun-ichiro TSUTSUMI

This paper describes the results of the numerical simulation on the effects of bay windows and fences on

cross-ventilation in a house.
opposite walls respectively.

the outside limbs are considered as parameters.
tance from the fences to the walls uniform.
ramerers.
here is ordinary k-¢ 2-equation model.

These parameters are changed independently.
These factors have great influences on the indoor air flow pattern,

flow rate and pressure loss at the openings and indoor.
rect estimation of the ventilation rate requires precedent treatment of pressure loss of fences.
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The model house is a simple cube room with two relatively large openings on
The thickness of the walls and the depth of the bay windows from the walls to
The fences are placed around a model house to set the dis-
The distance and the height of the fences are considered as pa-

The mathematical model of turbulence adopted

When the house is surrounded by fences, the cor-
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Fig. 1  Configulation of model houses

Table 1 Five model houses with different thickness walls
and with bay windows of different depth
d D
Model 1 0 0
Model B H/12 0
Model S H/12 H/12
Model M H/12 H/6
Model L H/12 H/4

Fig. 2

Configulation of a model house enclosed by a fence

Fig. 3
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Table 2 Five model houses with a fence of different height
and different distance from the wall of the model
Hf Df Calculation Area
Model SS H/3 H/3 X=22H/3
Model MS H/2 H/3 X=22H/3
Model LS 2H/3 H/3 X=22H/3
Model MM H/2 2H/3 X=8H
Model ML H/2 H X=26H/3
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Numerical simulation region for model houses with
bay windows
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Fig. 4 Numerical simulation region for model houses with

a fence
Table 3  Basic equations for the numerical simulations
oU;
ax, ° W
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+C1K1J, E,‘j aX; C2 i (4>
kZ
vi=Cp— : (5)
&
93U, , 3
Eii_ aX’ + aX; (6)
2
M=P+k (7)

U: velocity component of X; direction, X;: axis, £ time, II:
pressure, V. eddy visosity coefficient, k: turbulent kinetic
energy, €:energy dissipation rate, Cp=0.09,

C;=1.59, C,=0.18, 6,=1.0, 0,=1.3
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Comparison of mean velocity vectors in the central vertic-
al section of four models with and without bay windows

Fig. 6
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Fig.' 7 Distributions of total pressure, dynamic pressure
and static pressure along the cross-ventilation
paths in three models with and without bay win-
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Fig. 8 Comparisons of pressure losses and ventilation

rates of five models with and without bay windows
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Fig. 9 Comparison of mean velocity vectors of three mod-
els with the fences of different heights
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Fig. 11  Comparison of static pressure distributions of

three models with the fence of different heights
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Fig. 12  Distributions of total pressure, dynamic pressure

and static pressure along the cross-ventilation
paths in three models with the fences of different
heights
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