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Analysis on the thermal performances of
air-earth direct heat exchanger in one year
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Abstract

This study is focused on the development and selection of the optimal cool tube system to
maximize its thermal performance. Cool tube is devised to reduce the heating and cooling
load of building by preheating or refreshing of intake air with buried pipes. Finite volume
method Is adopted to solve the conduction problem between the cool tube and earth. We ex-
amine the cool tube system for two operating periods, a short term(12 hours) and a long
term(3 months). The results of short term operations reveal that condensation significantly
influences and raises the exit air temperature. For long term operations, optimum conditions
of cool tube system are obtained with variations of flow-rate, depth, length and diameter of

cool tube.
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Table 1 Transfered thermal energy various diameter(flowrate : 900CMH, depth : 3m, length : 50m)
. Latent heat | Latent heat | Sensible heat | Total heat | Heat transfer
Diameter(cm) ] .
winter(GJ) | summer(GJ) | summer(GJ) (G per pipe(GJ)
20.0 * 3pipes 20.2 10.92 3.12 34.24 11.41
24.494 » 2pipes 15.99 11.81 0.804 28.60 14.302
34.64 « 1pipe 10.1 9.503 0.442 14.04 20.05
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Fig.11 Heat transfer rate through the wall of Fig.12 Heat transfer rate through the wall of
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Table 2 Transfered thermal energy in various flow rate(dia.= 20cm, length=50m, depth=3m)

Latent heat Latent heat | Sensible heat | Total heat | Heat transfer
Flow rate(CMH) . .
winter(GJ) | summer(GJ) | summer(GJ) transfer per pipe{GJ)
300 = 374 20.2 10.92 3.12 34.24 11.41
450 = 27§ 14.97 9.364 1.308 25.64 12.82
900 » 17§ 8.50 6.15 0.16 14.81 14.81

flowrate=300CMH = 3)

Table 3 Transfered thermal energy in various depth(dia. = 20cm, length=50m,

. Latent heat Latent heat | Sensible heat Total heat Heat transfer
buried Depth(m) .
winter(GJ) | summer(GJ) | summer(GJ) transfer per depth(GJ)
17.0 10.09 3.20 29.29 14.645
20.2 34.24 11413

10.92

3.12

9.41
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Table 4 Transfered thermal energy in various length(dia.=20cm, depth=3m,

flow rate=300CMH = 3)

i Latent heat | Latent heat | Sensible heat | Total heat | Heat transfer
pipe Length(m) . .
winter(GJ) | summer(GJ) | summer(GJ) | transfer(GJ) [per length(GJ)
30 13.15 8.733 0.926 22.81 760.3
50 20.2 10.92 3.12 34.24 684.8
70 26.48 12.10 5.37 43.95 627.9
150 34.12 15.16 12.14 61.42 614.2
200 42.24 16.60 15.14 73.98 369.9
o] dekg AlLkgr drtolrt. Bol= UFH & 2) BHL Y43 Ao v & 4Fe 4o
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