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Nocturnal Radiant Cooling Experiment by a Plate Viewing the Sky

Ki-Hong Byun*
Department of Mechanical Engineering, Dongguk University, Seoul 100~715, Korea

(Received February 15, 2005, revision received May 16, 2005)

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 on 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, namely,

galvanized iron, black painted, and aluminum film coated galvanized iron plate. Among these
plates, the black painted surface showed the lowest temperature that is lower than the am-
bient temperature. The maximum radiant cooling temperature difference, which is ambient

temperature minus plate temperature, observed is about 5 K.
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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. 4 Composite satellite image.m
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Table 1 Night weather for Seoul; August 2004°

Sun. Mon. Tue. Wed. Thur. Fri." Sat.
HT 342 332 327 329 327 329 324
LT 253 237 257 232 238 247 262
CLN 2 4 03 93 4 28 53
WDN 24 13 1 14 19 14 21
PN 0 0 0 39 0 0 0
HT 32 33 362 37 347 327 292
LT 261 25 252 266 256 26 24
CLN 8 1 03 0 15 55 175
WDN 13 12 19 17 19 11 17
PN O 0 0 0 0 0 0
HT 31 291 262 25 253 268 255
LT 228 215 211 22 191 205 21
CLN 93 10 10 10 8 8 65
WDN 12 27 12 4 3 21 23
PN 0 195 25 225 O 0 0
HT 252 26 292 275 285 283 266
LT 213 205 187 207 212 211 221
CLN 10 15 35 10 6 73 9
WDN 3 23 07 16 14 42 32
PN 0 0 0 05 0 0 0
HT 301 315 293
LT 216 227 20
CLN 48 05 7
WDN 2 23 3
PN 0 0 0
HT, LT: daily high and low temperature, C
CLN: nighttime average cloud index, scale of 10
PN: nighttime precipitation, mm
WDN: nighttime average wind velocity, m/s
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