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Noctumal Radiant Cooling by a Plate Viewing the Sky
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Abstract

The purpose of this experiment is to study the radiant cooling effects by a plate directly viewing
the nighttime sky. The measurements are performed at a rooftop of the Engineering building at the
Dongguk University in Seoul during the month of August in 2004. The radiant cooling effects are
compared using three different types of plate surfaces such as galvanized Iron, black painted, and
aluminum film coated galvanized iron plate. Among these plates, the black painted surface show the
lowest temperature that is lower than its ambient temperature. The maximum radiant cooling
temperature difference, that is ambient temperature minus plate temperature, observed is about 5K..
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Fig. 1 Radiant cooling test system
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Fig. 2 Effects of black paint coating
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Fig. 3 Effects of black paint coating
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Fig. 8 Composite satellite image of cloudy night

Temperaure, C

N
N
——
Relative Humidity, %

20
L

Table 1 Climate of Seoul in August of 2004®

3 T Y Y Y N S Yo
8 9 10 11 12 1 2 3 4 5 6

Hour 34.2 33.2 32.7 32.9 32.7 32.9 32.4
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35 2.3 4.6 4.8 6.6 3.9 4.9
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1.5 . , 26.1 25 25.2 25.6 25.6 26 24
7.9 4 0.8 0.1 1.4 3.4 8.9
0.2 0 0 0 0 0 3

Fig. 7 Radiant cooling on cloudy day
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