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Table 1 Technical indexes of solar meter and data logger
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Table 2 Coefficients of radiation calculation
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Table 3 Correlation coefficients between calculated and

observed values
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Table 4 RMSE and MBE of different weather simulation results

Fetr il ] Zn 5
Klucher 80.431 40.019 75.676
Hay 80.942 59.029 98.279
Reindl 81.570 47.085  112.374
RMSE
Perez 77.695 38.195 69.023
Wi 210.907 115275  129.180
AL 75.319 34.931 51.655
Klucher -13.836 0.227  -12.288
Hay —24.432 -33.950  -70.571
Reindl -14.509 -13.153  -64.924
MBE
Perez -24.736 68.855  —46.239
Wi 118.962 -21.215 34.776
AL 9.576 12.154 8.934
£S5 AEHEIERLE R RMSE 1 MBE
Table 5 RMSE and MBE of different direction simulation results
Fetr B 3] it R [iif]
Klucher  40.626  41.291  47.171  43.092
Hay 51344  60.188  56.498  57.778
Reindl 65515 59.726  63.564  63.708
RMSE
Perez  38.082  25.172  39.988  38.250
w1 64374 41614 92591  80.771
AL 28209 25.166 38.614  23.582
Klucher -23.333  13.928 -0.577 -10.363
Hay  -40.306 -41.984 -36.493 -42.877
Reindl -45.495 -25.759 -33.339 -39.935
MBE
Perez  —25.337 0.181 -20.531 -28.447
w1 20392 -32.601 37.444  22.684
AL 7.618 0.173  11.697 0.122

x6 LFEIULRE) RMSE F1 MBE
Table 6 RMSE & MBE of annual simulation results

e RMSE MBE
Klucher 43.341 -7.038
Hay 56.286 -40.417
Reindl 64.359 -37.183
Perez. 39.530 -26.482
Wi 73.984 19.917
£S'S 29.584 5.117
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RESEARCH OF CALCULATION METHOD FOR DIFFUSE
SOLAR RADIATION ON VERTICAL SURFACE

Dong Hong'?, Wang Yi', Liu Jiaping'
(1. School of Building Services Science and Engineering , Xi’ an University of Architecture and Technology , Xi’ an 710055, China;
2. China Academy of Building Research , Beijing 100013, China)

Abstract: The thermal effect of solar radiation on the facade must be taken into account in building design. However,
meteorological stations only observe the solar radiation data on the horizontal surface without on the vertical surface. In
order to put forward a method of calculating vertical diffuse solar radiation based on observation data of horizontal, a
radiation observation station was built and long- term radiation observation was carried out, and a certain amount of
radiation data was accumulated. Based on the analysis of the main influencing factors of diffuse solar radiation on vertical
surface, the calculation method of diffuse solar radiation on vertical surface based on the clearness index (K;) and the angle
between the direct normal solar radiation and the normal direction of the building surface (¢) is put forward. The
coefficients in the formula are determined by observation data, and the calculation methods proposed by this study are
compared with other 5 models both at home and abroad. The results show that: 1) The calculation method proposed in this
study only depends on the conventional radiation observation data. 2) The method can be used to calculate the diffuse solar
radiation on different vertical surfaces. 3) Compared with the other models, the proposed method has higher overall
accuracy in different sky brightness and different orientations. The research results show that the new method matches the
radiation observation data of the domestic meteorological stations, and requires less calculation parameters, high precision
and easy to use. It can provide a new method to calculate diffuse solar radiation on vertical surface for building energy
simulation and thermal environment analysis.

Keywords: diffuse solar radiation; energy simulation; thermal environment analysis; vertical surface; model



