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ABSTRACT: The purpose of this study is to predict outlet temperature and humidity through
underground pit for the reduction of cooling load and heating load. Commonly, the underground
temperature is lower than outdoor in summer but the reverse happens in winter. When the
outdoor averagé air temperature is 25.7C during cooling periods, the average outlet air tem-
perature through underground pit is 23.6'C with 3 m-depth and 60 m-length and is 22.2C with
3m-depth and 150 m-length. When the outdoor average air temperature is 49C during heating
periods, the average outlet air temperature through underground pit is 7.7C with 3m-depth
and 60 m-length and is 10.8C with 3m-depth and 150 m-length. The outlet air temperature is
affected by more length than depth of underground pit. The diffusion ratio of outdoor humid-
ity is —7.7X10_8kg/s in cooling periods and 9.29><10_7kg/s in heating periods.
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Table 1 The temperature of outdoor air and
underground

Month Jul. {Aug|Dec.| Jan. { Feb.

Max. or min. temp. [C](31.3]32.8| —4.8| —5.9{— 6.4
Average temp.[C] [25.3(26.7| 7.3 | 43 | 32
Average RH[%] |[869!85.2(46.2|53.2|384
Average 3 m-depth [TC]]17.0/189] 186 | 17.6 | 16.0
Average 5m-depth ['C]]16.2|17.2| 187} 185|175
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Fig. 2 Energy equation for heat exchange in
underground pit.
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Table 2 The outlet temperature through underground pit by depth and length
. Depth 3m 5m
T [T
emp. [ €] Length 60 m 150 m 60 m 150m
A Summer 238 22.2 23.3 21.1
ve.
Winter 7.7 10.8 8.0 11.3
Max. Summer 28.4 (32.8) 249 (32.8) 27.3 (32.8) 23.3(32.8)
Min. Winter —-06(—=7) 69(—=7) 09(—=7) 77(=7)

Where, D=Depth, L =Length, ( ) is Max. or Min. temperature.
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Table 3 The condition for cooling and heating
load using underground pit

Outdoor
[C]
32.8
24.9

-7
6.9

RH at max. or min.
outdoor [kg/kg]
' 0.0166
0.0192
0.0010
0.0048

Max.
Pit
Min.
Pit

Summer

Winter
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