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ABSTRACT: To reduce the summertime cooling load of a plant factory, a concept design was

performed for the double skin window which utilizes the low temperature air from a ground coupled

heat exchanger. The design parameters were selected as the number of cavity air inlet, the cavity

thickness, the location of cavity air inlet, and the configuration of cavity air outlet. A parametric

study was conducted in a systematic way to evaluate the heat transfer characteristics of the double

skin window. As the number of cavity air inlet and the cavity thickness increase, the heat flux

from outside air to indoor air was decreased. The effect of the location of cavity air inlet was not

significant and the larger cavity air outlet area gave us relatively better heat blocking performance

from outside hot air. This study demonstrated that it is possible to develop an improved double

skin window by utilizing a ground coupled heat exchanger.

Key words: Double skin window(¢]% % %), Cool tube(Z+2.), Ground coupled heat exchanger
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Fig. 1 The KNU plant factory.
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Fig. 2 A schematic of the cool tube system.
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Fig. 3 A schematic of the double skin
window cross section.
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Fig. 4 Configurations of inlet and outlet.

Table 1 Properties of the double skin windows

Material Co p 3 k
(J/kg-K) | (kg/m") |(W/m-K)
Outer Poly-
Skin | carbonate 1200 1090 0.19
Inner | Poly- 1200 | 1090 | 0.19
Skin | carbonate ’
Cavity Air 1006.4 1.2 0.02
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Case 1 10 11.7 11.7
Case 2 - - - - - 20 79 79
Case 3 30 5.8 5.8
Case 4 1 75 10 12.7 14.7
Case 5 3 75 10 11.7 17.7
Case 6 5 75 10 10.3 199
Case 7 | 0 | 4 Bottom Type A =5 20 3.4 211
Case 8 5 75 30 -0.2 21.6
Case 9 16.5 50 30 1.7 18.7
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Fig. 6 Temperature distribution in the double Fig. 7 Temperature profile along the center

skin window cavity in terms of the line of the double skin window and

number of cavity air inlet. surrounding air(Case 6~Case 8).
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