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6. ZH(Abstract, F30)

Prediction method of wind pressure coefficient and discharge coefficient in natural
ventilation design

Tomoyuki Endo (Kanto Gakuin University)

In this study, in order to improve the prediction accuracy of the natural ventilation flowrate,
we examined the prediction method of the wind pressure coefficient and the discharge
coefficient required for the calculation. We used a Neural Network to verify the accuracy of
wind pressure coefficient prediction when the building density is different. As a result, good
results were obtained as shown in Fig. 1. In the future, we plan to change the shape of the
building and study forecasts in the face of more complicated conditions.
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Tig. 1 Wind pressure coefficient distribution (Gross building coverage: 0%(Left), 10%(Right))

In the examination of the change in the discharge coefficient Cq, the relationship between
the Ca and the mechanical properties around the opening was examined by Local Dynamic
Similarity Model on the CFD. Cqis known to change depending on the wind direction angle,
and this model is the only model that explains the mechanism of the change of Cd depending
on the wind direction angle. In this study, we investigated the case where a wind catcher
was provided around the opening. The result is shown in Fig. 2. The Pr* on the horizontal
axis indicates that the larger the negative side, the closer the wind direction is to the front of
the opening. It also shows that the closer the Pr*is to 0, the larger the wind direction angle.
A1l to A5 are the results when the wind catcher is installed on the windward side of the
opening, and A6 is the result when it is installed on the leeward side. It can be seen that
when the WC is installed on the leeward side, the dynamic pressure in the tangential
direction of the opening can be converted into wind pressure, and the amount of ventilation
increases. In Fig. 2, the increase in wind pressure is included in the increase in flow
coefficient.
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Fig. 2 Relationship between Pr* and discharge coefficient Ca




