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Fig. 1  Device of soil freezing with shallow groundwater
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Tab.1 Physical property of soil sample
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Tab.3 Monitoring points of soil temperature
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Fig.2 Variations of freezing temperature and surface soil
temperature under three freezing schemes
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Fig.3 Soil temperature contour of sandy loam and silty clay loam (scheme of less DRFT, unit: °C)
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Fig.4 Contrast of soil temperature under three freezing schemes
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Tab.4 Varying stage of soil temperature under

three freezing schemes
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Fig.5 Contrast of soil moisture content at beginning and end of unidirectional freezing test with shallow groundwater
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indispensable parameters of heat transfer medium in refrigerated road transport carriage, according with
start points of energy conservation synergistic equation and turbulent kinetic energy equation. Considering
temperature distribution homogeneity as evaluation objective, the simulation distribution condition of three
fields in longitudinal cross sections was qualitatively analyzed and experimentally verified. The heat
transfer and pressure drop performance were fulfilled using numerical simulation analysis and comparison
method for inlet orifice with three different shapes as circle holes, elliptic or regular hexagon. The test
data of inside temperature in refrigerated transport carriage in fully loaded process showed that the highest
temperature in cross sections with width direction dropped from 2.53°C to 1.27°C, and the standard
deviation amplitude of temperature values dropped from 0. 642°C to 0.332°C , respectively. The results
also demonstrated that the flow resistance of elliptic air inlet orifice was smaller than other two shapes,
and the consumption power of refrigeration motor-pump was fewer. The temperature distribution was more
stable and homogeneity, and velocity field, temperature gradient field and pressure gradient field had
favorable harmonious degree.

Key words: Refrigerated road transport carriage Temperature field Velocity field Pressure field
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Variation of Soil Temperature and Moisture under Unidirectional
Freezing with Shallow Groundwater

Chen Junfeng' Yang Junyao' Zheng Xiuging' Qin Zuodong® Liu Ping' Zang Hongfei'
(1. College of Water Resources Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China
2. Institute of Loess Plateaw, Shanxi University, Taiyuan 030006, China)

Abstract; In order to reveal the influence of decreasing range of freezing air temperature ( DRFT) and
soil texture on soil temperature variation and soil moisture migration with shallow groundwater, three
freezing schemes, less DRFT, medium DRFT and larger DRFT, were conducted with the groundwater
level depth of 87.5 cm, and the temperature and moisture content of sandy loam and silty clay loam were
monitored. The results showed that the surface temperature of sandy loam was lower than that of silty clay
loam freezing by less DRFT, medium DRFT and larger DRFT about 0. 88°C, 2. 06°C and 2.81°C, and
soil profile temperature reached steady decreasing stage in 31 d, 33 d and 37 d respectively. Soil moisture
of sandy loam mainly gathered at the depth of 10 cm to 30 cm and that of silty clay loam gathered at the
depth of 10 ¢m to 40 cm. Soil moisture of sandy loam at the depth of 0 ¢cm to 10 cm freezing by less DRFT
was higher than that freezing by medium DRFT and larger DRFT about 1. 5% and 7.3% , while it was
2.3% and 2. 7% respectively for silty clay loam.

Key words: Soil temperature  Soil moisture content  Freezing air temperature  Soil texture
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