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Experimental Study on Dynamic Heat and Moisture Migration
Law Around Earth-to-Air Heat Exchanger Ground Tubes

YANG Maolin, DU Zhenyu

(College of Environmental Science and Engineering. Taiyuan University of Technology, Taiyuan 030024, China)

Abstract; With the background of adjusting the earth-to-air heat exchange system in the environment of the
solar greenhouse, experiments were conducted during daytime cooling and nighttime heating under two differ-
ent conditions to investigate the axial and radial migration patterns around the ground tube. The experimental
results show that: when the temperature difference between day and night is large, the degree of thermal satu-
ration of the soil will change periodically, and the difference in the state of heat release between the soil and the
heat will also cause a dynamic change in the temperature and humidity distribution. The soil temperature and
humidity distribution under earth-to-air heat exchanger changes significantly, and the coupling between heat
and moisture is significant. The temperature gradient has a certain role in promoting the migration of mois-
ture, and the generated moisture gradient will also affect the temperature distribution. The effect of earth-to-
air heat exchangers on the soil is mainly radial, that is. there is obvious humidity stratification and temperature
change in the vertical direction, and the closer the distance to the heat source is, the greater the span of change
1l be,as well as the change tendency more obvious.
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Fig. 2 Buried pipe of earth-to-air heat exchanger (unit: mm)
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Fig. 4 Soil temperature and humidity distribution in vertical direction
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