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Fig. 1 Three view factor on south wall
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Fig. 2 Radiation heat transfer network of enclosure

consisted by graysurface and two black surfaces
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Fig. 3 Radiation heat transfer network of enclosure

consisted by two gray surfaces and one black surface
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Fig. 7 Surface temperature obtained by test in Sanya
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Fig. 8 Surface temperature obtained by test in Harbin
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wave radiation received on south wall in Sanya
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wave radiation received on south wall in Harbin
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MODEL FOR LONGWAVE IRRADIATION BETWEEN DENSE
BUILDINGS IN ISLANDS

Liu Dalong, Zhao Huihui, Liu Jiaping
(School of Architecture, Xi’ an University of Architecture and Technology, Xi’ an 710055, China)

Abstract: In the South China Sea region, the weather always like summer aound year with small temperature and
humidity fluctuations so that the thermal radiation is the main source for building heat gains. In order to study the
longwave radiation cooling intensity upon surface of the building and how enclosed buildings influence on the South
China Sea’ s islands, the computational model of longwave irradiation consisting of direct component and reflection
component was established. The angular factor in traditional calculation of radiation heat transfer was replaced by the
view factor such as SVF, WVF and FVF, and Kirchhoff’ s current law was used to calculate the reflective radiation. The
effectivity of the model was verified using the measured data obtained in different areas, which lays the foundation for the
subsequent study of longwave radiation cooling.

Keywords: urban thermal environment; buildings-climate control ; environmental testing; radiative transfer; numerical

models



