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Opaque Surface
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Abstract

The effects of surface radiative properties on the radiant cooling of opaque surfaces under clear sky condition
are studied. Two types of surfaces, one gray and the other selective, are compared. For the nighttime cooling,
black surface gives the lowest plate temperature and on the other hand the ideal selective surface gives the
highest temperature. The reverse is true when there is an insolation. Equivalent radiative heat transfer
coefficient of radiant cooling without convection is about 1~ 7 W/m?*-K for the range of values studied. The
surface with black within the 6 ~13um band else zero emissivity could be regarded as a black surface for the

nighttime radiant cooling purposes. However, lower band limit of 4um is preferred to 6 um for small insolation
situations.

Keywords : HAFY 7} (Radiant cooling), 3##(Black surface), 419 ¥H(Selective surface),
o F

2r2 3l (Clear sky), WH(Nighttime), €Al (Insolation)

ZI=dd

f : blackbody fractional function Greek
h . convection coefficient, W/m?*-K ay o spectral absorptivity, total absorptivity
q : heat flux, W/m? €y, € : spectral emissivity, total emissivity
T . temperature, K o ¢ Stefan Boltzmann constant

a7

p, r - plate, radiative

T2k 1 20099 92 289, AAFAAL 1 2000 109 49, AAALA 20004 12€ 162
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