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Cooling Power Enhancement of CPC (Compound Parabolic Concentrator) Sky Radiator
(2nd Report ; Optimal Design and Experiment for 3-D CPC Sky Radiator)
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Abstract

In order to enhance the performance of sky radiation cooling, we have proposed a compound parabolic concentrat-
ing (CPC) sky radiator. In the Ist report, we have optimized a 2-D geometry of the CPC sky radiator and demonstrated
that the improved CPC sky radiator has a greater performance of cooling power than the conventional one.

In this paper, we propose new type CPC sky radiator with 3-D geometry, which is expected to have best cooling
performance. General design of 3-D CPC sky radiator and experimental verification were done in this article. The
results demonstrate that the new type 3-D CPC sky radiator shows much better cooling performance than

the 2-D CPC sky radiator.
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Table 2 Thermophysical properties™

Specific Specific Thermal
Material gravit%/ heat conductivity

kg/m kl/(kg" K) W/(m-K)
Water 999.8 4.213 6.562
Ethylene Glycol 1060 3.798 0.256
Aluminum 2690.7 0.8808 235.93
Copper 8917.6 0.3806 401.22
Urethane foam 33.26 1.129 0.034

Glass wool 16 0.0502 0.00246

¥ Reference temp.: 0C
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