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Abstract

This paper presents the designation of the earth-to-air heat exchanger system to decrease the
temperature in the room of which the volume is 40 cubic maters during summer in 2005 of Thailand. In
this paper, the operated ability is evaluated. As the results of the experiments, the designed system is
able to dramatically decrease the temperature in the room about 1 - 8 Celsius only on daytime since
comparing with the ambient temperature. Additionally, the designed system using the earth-to-air heat
exchanger system affects to fan ventilation use improving the thermal comfort. It is the one of many
techniques for energy saving that come out to be about 73% comparing with the vapor compression
system.

Keywords : Earth-to-air heat exchanger, air conditioning, thermal comfort
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Figure 3. Schematic of earth-to-air heat exchanger
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Table 2. Operation of earth-to-air heat exchanger

Operation of the system

Supply air flow rate (ms3/s) 0.342
Return air flow rate (ms/s) 0.32
Supply air velocity (m/s) 3.8
Return air velocity (m/s) 2.0
Fresh air flow rate  (m3/s) 0.029
Extract air flow rate (ms3/s) 0.14
Pressure loss (Pa) 600
<
g
2
g
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Hour of 11-21 April, 2005 (recorded from 7:00 am)

Figure 5. Ambient and conditioned room temperature profile, hourly data
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Figure 6. Inlet and outlet temperature profile of earth-to-air heat exchanger, hourly data
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Figure 7. Coefficient of performance of earth-to-air heat exchanger, hourly data
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