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o ABSTRACT O

Abstract:Presence of the moisture in the soil improves its physical and thermal
properties and raises its thermal conductivity. Therefore, The aim of this study was the
effect of artificially moistened soil on the thermal performance of the air-to-earth
exchanger and compare it with the performance of an exchanger in dry soil. Where the
experiment was carried out in Tayshur - Tartous Governorate in Syria during the month of
August 2020.

Two lines of PVC pipes, 30 m long and 15 cm in diameter, were buried 1.5 m below
the soil surface. The soil surrounding one of the two lines was moistened by means of a
drip irrigation tube placed 10 cm above the air tube. One exchanger works in dry soil (DE)
while the other works in wet soil (WE). Temperature readings were taken at the point of air
entry and exit from the pipes for both lines, in addition to the ground temperature at a
depth of 1.5 m.

The results showed that both systems of the exchangers are able to cool the air; in
particular, wetting the soil around the air tube can improve the efficiency of the heat
exchanger. The average temperature at the outlet was 25.30 °C for the exchanger operating
in dry soil, while it was 24.75 °C for the exchanger operating in wet soil, when the average
outside air temperature was 27.42 °C and the average soil temperature was 19.40 °C during
the experiment. The average cooling performance factor was 8.55 for the exchanger
operating in wet soil, while it was recorded at 6.86 for the exchanger operating in dry soil.
Keywords:Earth-air heat exchangers, wetted soil, thermal performance.

*Professor, Department of agricultural mechanization, Faculty of Technical Engineering, Tartous University,
Tartous, Syria.
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