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Fig. 1 Azimuth distribution of daily pessible sunshine duration on
vertical wall surfaces, Ty, at winter solstice, summer solstice and
cquinoxes, in the city of Shanghai
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Fig. 2 Azimuth distribution of daily extraterrestrial irradiation on
vertical wall surfaces, Sy, at winter solstice, summer solstice and
equinoxes in the city of Shanghai
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Fig. 3 Annual variation of daily possible sunshine duration on the 8-azimuth
vertical wall surfaces in the city of Shanghai
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Fig. 4 Annual variation of daily extraterrestrial irradiation on the 8-azimuth
vertical wall surfaces in the city of Shanghai
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Fig. 5 Azimuth distribution of monthly mean daily possible sunshine duradon
on vertical wall surfaces, Ty,, in the city of Shanghai (January-June)
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Fig. 6 Azimuth disuibution of monthly mecan daily possible sunshine duration on vertical
wall surfaces, T,,, in the city of Shanghai (July-December)
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wall surfaces, S,, in the city of Shanghai (July-December)
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Fig. 9 Azimuth distribution of monthly sum of global irradiation on vertical wall
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by Hay’s model)
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THEORETICAL COMPUTATION AND MODEL ESTIMATION
OF SOLAR IRRADIATION INCIDENT ON VERTICAL
WALL SURFACES——WITH AN EXAMPLE OF
SHANGHAI

Zhu Zhihui

(Instituie of Geography, Academia Sinica)

Key words Slopes, Vertical wall, Sunshine duration, Solar irradiation

Abstract

Quantitative assessment of sunshine duration and solar irradiation incident on tilted and
vertical surfaces is very significan: to the study of the ecological environment in mountain
areas, to architecture, and to urban climate research. In this paper, the theoretical and model-
ling methods to compute and estimate sunshine duration and solar irradiation on inclined surfa-
ces are discussed and applied to a specific city located in plain.

In the computarion of the monthly average daily direct solar irradiation on slopes, the con-
version factor Ry, calculated by using the characteristic declination of each month, is replaced
by R, which is the ratio of monthly extraterrestrial irradiation on a tilted surface to that on a
horizontal surface. In the estimation of practical sunshine duration on slopes, a simple method
by using the percentage of possible sunshine is proposed.

As an example, the daily, monthly and vearly possible sunshine duration and the extrater-
restrial irradiation incident on vertical wall surfaces at various orientations in the city of Shang-
hai are computed and analyzed. The wall azimuthes of +52.8° in Shanghai are discovered to
be a couple of particular wall orientations at which the daily possible sunshine duration is un-
varyving throughout the year, sustained at about 7.43 hours. The relevent actual sunshine dura-
tions are estimated. Based on the values of R,, computed by the author, the azimuth distribution
features of monthly direct irradiation on vertical wall surfaces are analyzed. The isotropic
model by Liu and Jordan and the anisotropic model by Hay are used to estimate the sky diffuse
and global irradiation on vertical walls in the city, the modelling results according to the two

models are compared with each other.



