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Experimental research on natural ventilation of the Mogao Grottoes
in Dunhuang
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Abstract: In order to study the law of flow of the micro airflow and its formation in Mogao Grottoes, the laboratory simulation test
and the site test were conducted separately. It indicates that the motivation exchange of the air inside and outside is thermal pressure
and wind pressure. When east and west wind which blow the cave door is below 0.4 m/s and the temperature difference is higher
than 5 °C, the higher temperature difference is, the bigger the thermal pressure play a leading role gradually. When east and west
wind which blow the cave door is over 0.4 m/s, although the temperature difference is up to 14 °C, the role of thermal pressure is
little and the air velocity is also small. The research defined the motivation and the principle for exchanging the air inside and outside
in laying the theoretical foundation for environment protection work in caves.
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Fig.4 The context diagram of air velocity and square root
values of temperature difference in the cave 172
from Sept. 17 to Sept. 18
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Fig.5 The context diagram of air velocity and square root
values of temperature difference in the cave 138
from Sept. 23 to Sept. 24
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Fig.6 The context diagram of air velocity and square root
values of temperature difference in the cave 138

from Jan. 29 to Feb. 1
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Fig.7 The context diagram of air velocity and square root
values of temperature difference in the cave 172
from Jan. 24 to Jan. 26
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Fig.8 The east and west wind speed-distributing map in
the outside of the cave 172 from Sept. 17 to Sept. 18
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