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Fig.2 Daily temperature changes of soil in summer
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Fig.3 Daily temperature changes of sail in winter
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Fig.6 Daily temperature changes of soil with R H=35%
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Fig.7 Daily temperature changes of soil with R H= 85%
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for simultaneous heat, water and gas migration in soil bed

SIMULATION ON THE DAILY CHANGE OF SOIL TEMPERATURE
UNDER VARIOUS ENVIRONMENT CONDITIONS

Fan Aiwu, Liu Wei, Wang Chongqi
( Qollege of Energy and Power Engineering, Huazhong U niversity of Science and Tedinology, 430074 Wuhan, China)

Abstract; Using the mathematical model to describe heat and mass transfer in porous media, simulative compar-
isons on the daily change of soil temperature under different conditions for summer and w inter, ambient wind ve-
locity of Im/s and 4m/s and ambient relative humidity of 35% and 85%; have been conducted respectively, . The
numerical simulations show that: (1) Soil temperature at each point changes periodically with the periodical
changes of ambient temperature and solar radiation. (2) The impact on soil temperature posed by ambient tem-
perature and solar radiation decreases with the increasing of the depth from the soil surface, the daily change peri-
od of temperature turns long increasingly, which implies the effect of temperature hysteresises is distinct. (3)
During the most part of a day in summer, soil temperatures in the upper layer are higher than those in the deeper
layer, whereas it is reversed in winter. (4) When wind speed is high, heat and mass transfer betw een the soil and
the surroundings are enhanced, the higher the wind speed, the more the water evaporation, thereby the more heat
is taken away from soil, w hich leads to a greater decrease of soil temperature, especially in the surface layer. (5)
Due to the effect of water evaporation in dry climate, soil temperature at each point is lower than that of in humid
climate.
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