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MBE (%) RMSE(%)

Model <20°  20°-40° 40°—60° >60° Total <20° 20°-40° 40°—60° >60 ° Total
Reindl 1 24.09-  20.32- 13.71-  11.54- 15.13- 26.16 21.31 14.62 12.32 16.16
Erbs 20.79-  16.80- 11.08-  9.53- 12.43- 23.33 17.92 11.93 10.30 13.44
Muneer 22.57-  19.62- 14.49- 13.11- 15.69- 24.77  20.51 15.12 13.67 16.60
Louche 16.90-  13.09- 6.96-  5.20- 8.37- 19.90 14.59 8.39 6.58 9.88
Robledo.S  2.70 2.47- 1.45 2.68- 1.67- 8.11 8.10 7.39 7.30 7.81
Reindl 2 18.50-  18.92- 17.03- 17.73- 17.79- 21.14  20.10 17.81 18.23 19.32
Maxwell  3.11- 9.70- 15.94-  24.39- 16.43- 10.01 12.02 17.67 25.24 21.12
ESRA 17.29- 8.22- 3.61- 1.12- 4.49- 18.99 11.10 7.81 6.87 8.75
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MBE (%) RMSE (%)

Model a <20° 20°-40°  40°-60° >60°  Total <20° 20°-40°  40°-60° >60° Total
Reindl 1 19.18- 14.14-  11.06-  9.38- 11.55- 2.1 162  12.53 10.51 13.23
Erbs  15.85-  11.3- 8.72- 7.4-  9.17- 19.3  13.23 10 8.57 10.71
Muneer  18.07-  14.45-  12.23- 11.04- 12.59-  20.79  15.79 13.1  11.85  13.84
Louche  11.79-  7.13- 4.37-  2.94-  4.83- 16.18  10.32  6.88 5.32 7.54
Robledo.S 0.07- 0.48 2.6 1.1 1.55 7.93 7.8 7.68 7.23 7.88
Reindl 2 13.25-  13.54-  14.91-  15.65- 14.74- 172 15.73 1593  16.32  16.79
Maxwell 1.24-  4.66- 13.32-  22.06- 13.38- 7.24 8.66 15.8  23.19  18.91
ESRA  13.12-  6.59-  1.63- 1.25  2.33- 1615 10.82 7.8 7.48 8.76
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MBE (%) RMSE (%)
07 [e] 07 o o] [e] 07 OO
Modela <20° 207407 40760 >60° Total <20° 20740 4076 >60° Total
Louche  0.42 4.93- 2.86- 2.42- 3.2- 7.96 7.18 5.08 474 57
Robledo-
2.4  2.92- 1.73- 3.3- 241- 744 7.69 6.74 7.02 7.37
Solar
ESRA1 2.03- 2.08 6.79 775 556 581 6.7 9.25 9.9 9.52
ESRA2 1.12- 1.72- 1.85- 2.2- 1.9- 512 6.23 6.34 6.59 6.72
ESRA3 16.09- 7.8- 0.15 3.35 1.48- 17 10.01 6.33 7.05 7.92
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Abstract:

Given the importance of solar energy as a kind of clean, renewable
energies at low cost, our study aimed to suggest models for calculating direct
solar radiation. These models are in the form of time variable polynomials of
the second, fourth and sixth degrees. Based on the fact that the change in this
radiation is related to the change in the values of each of; Height above sea
level, longitude, latitude, month number of the year has been changed within
specific fields. Where we found that the coefficients of even polynomials are
also polynomials, but mostly odd, they are of the first, third and fifth degrees,
except for the change in the month number of the year, which is of the eighth
degree. Our calculations also matched the standard ones, with very little
change. It is increasing until the time of the Durra to decrease slowly after it.

Kevwords: Solar direct irradiance, Solar angles, local time, geographic

location.



