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6. FiH(Abstract, E30)

Research Theme : Study on the usefulness of Al in natural ventilation design
Representative Researcher (Affiliation) : ENDO Tomoyuki (Kanto Gakuin University)

[Wind pressure coefficient distribution prediction by AI]

It is difficult to estimate the air flow analytically. In a wind tunnel experiment that
reproduces the actual air environment, high accuracy is guaranteed, but it takes a huge
amount of time and effort to carry out the experiment. On the other hand, a prediction model
by a machine learning method such as deep learning is expected to be able to reduce the cost
and labor required for prediction as compared with the above method. In this study, the wind
pressure coefficient distribution of 9 wind directions (0 ° to 180 °, 22.5 ° intervals) is obtained
in the 2-row, 3-row, and 4-row models in which the width of the basic building is doubled,
tripled, and quadrupled by neural network (NN).

0.20

0.05

2 row model O degree (Left: Wind tunnel experiment, Right: NN)

Looking at the prediction results, it was confirmed that the noise of the experimental
values was eliminated and the results were smoothed. In this study, noise was mixed in a
part of the training data, so there was a difference between the experimental result and the
predicted value in a part. However, since it showed high prediction accuracy under other
conditions, it is considered possible to make predictions with good accuracy if the target is
limited to simple shapes.

[Meteorological forecast by NNJ

Meteorological information is a very important factor in considering an effective natural
ventilation design. When using simulation software for designing environmental equipment
and predicting energy conservation, it is conceivable to use AMeDAS standard year
meteorological data as the meteorological data for the outside air. However, these data have
a limited number of observation points and may not always be suitable meteorological data
for the design point. For the purpose of creating tools corresponding to these, in this research,
we examined a method of predicting the weather at other points from the meteorological data
at the AMeDAS observation point using NN.
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The monthly results were generally good. We were also able to confirm the prediction
accuracy of the 24-hour temperature change, minimum temperature, and maximum
temperature. The accuracy when the weather conditions are different from normal or when
there is a large temperature rise is an issue for the future.




