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Heating Efficiency of the Underground Heat Exchanger by
Different Pipe Materials
Oh In-Hwan, Lee Jun-Hak and Jung Woo-Chul
Dept. of Agric. Machinery Engineering, Konkuk University

Summary

To use the earth heat for the livestock housing, an underground heat exchanger is developed and
pipes are layed in the depth of 2.5m under the ground. The pipes have two different kinds of diameter
{200mm, 100mm) and materials (PE, PVC).

The results of heating effect in winter and spring are following. The temperature in different soil
depth varies from 5C by 1.5m depth, to 9°C by 3.5m. So it should be better to have the depth greater
than 2.5m. The difference of air temperature between the inside and outside pipe was 9.9 Kelvin(K) with
200mm diameter and 13.4K with the 100mm diameter with the same material in winter. By the lower
outside temperature from —7.27, it could keep the air temperature above 6°C through the 100mm
diameter pipe. The heating performance was 593 W with 200mm diameter, 118W with 100mm diameter
{PE), and 115W with 100mm diameter (PVC), respectively.

As the outside temperature varies from —1.5°C to 18.6C in early spring, the air temperature through
the pipes show 4~8°C. While the difference between maximum and minimum outside temperature is 14
K, the one through the pipes could be reduced by 2K. Pipes with small diameter can more reduce the
difference than the pipe with larger diameter.

(Key words: Underground heat exchanger, Pipe material, Heating effect)
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Fig. 1. Schema of the underground heat exchanger.
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Fig. 2. Soil temperature('C) in different depth.
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Fig. 3. Qutlet air temperature(C) and humidity(%) from different pipes on 22, 23 Jan.
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Fig. 5. Outlet air temperature(*C) and humidity(%) from different kinds of pipes on 12~16 Feb.
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Fig. 6. Qutlet air temperature(C) and humidity(%) from different pipes in a change of season.
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Fig. 7. Scil moisture contents(%) in 2.5m depth.
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Fig. 8. Outlet air temperature(’C) from different pipes in spring.
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