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Abstract: Currently, the general bevel total radiation calculation formula is traditionally used in PV system, but the
deviation is large when applied in building integrated photovoltaic (BIPV) system which includes several parameters, and
multilevel calculation because of the multiple installation angles. In this paper, we analyzed the different factors that
influence the total surface radiation calculation in BIPV. Then we concluded and proposed a novel formula that consider
the inclination angle change in calculating total radiation. Compared with traditional formula, the novel one is more
simplified and presents higher accuracy. Moreover, the concept of physical model in conducting BIPV system was
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profoundly discussed. Finally, the superiority of this novel method was verified in a project implementation.
Key words: BIPV system; total surface radiation; installation angle; power generation estimation
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Table 1 Information of the selected cities
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Fig. 1 Influence of the azimuth angle of PV modules on the
surface radiation in different cities
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Fig. 2 The variation trend of annual radiation dose with
installation angle (azimuth angle 0° ~ 180°)
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Table 2 Calculation parameters of the total surface radiation
for PV roof
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Table 3 The monthly average radiation of PV modules at
different installation orientations
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Table 4 Factor correction value affecting the efficiency of PV system
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Table 5 Estimated value of power generation in each month of
the first year
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Fig. 3 The comparison of power generation data from different
methods
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