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Abstract In this paper we compared the calculated values using mathematical models (Ashrae, Hotel, Page)
used to estimate the amount of total solar radiation incident on a horizontal surface with the measured
values of the city of Sabha,the purpose is to obtain the best model whose calculated values are identical or
close to the measured values. Because most models rely on constants that are directly related to the climatic
conditions of the study site, we used the constants of the Sabha region and the modern corrective constants
obtained from previous studies on some areas in the Sahara Desert similar to Sabha in climatic conditions
and latitude angles. The equations of the three models were solved using a Fortran computer program.The
results we obtained were compared with the measured values. We observed the effect of some clouds and
dust in the atmosphere on measured readings for some months, which caused a difference between
calculated values and measured values; we also observed that the values calculated by the model Pageand
the model correct Ashrae are approaching the measured values in most months of the year.In this study, we
observed that the difference between measured values and calculated values is due to the lack of information
on the solar radiation of the region that is sufficient to obtain accurate values. It should be noted that most
of the constants found in scientific references were evaluated according to meteorological stations whose
climatic conditions may be different from other climatic conditions.

Keywords: Solar irradiation, Ashrae model, Hottel model, Page model, measured values, measured
calculated.
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Sunshine Hours in
Percevtage of Possible
Location Climatea VegetationP Range Average a b

Albuquerque, NM BS-BW 68-85 78 0.41 0.37
Atlanta, GA Cf 45-71 59 038 0.26
Bluw Hill, MA Df 42-60 52 0.22 0.50
Brownville, TX BS 47-80 62 0.35 0.31
Buenos Aires, Argentina Cf 47-68 59 0.26 0.50
Charleston, SC Cf 60-75 67 0.48 0.09
Darien, Manchuria Dw 55-81 67 0.36 0.23
El Paso, TX BW 78-88 84 0.54 0.20
Ely, NV BW 61-89 77 0.54 0.18
Hamburg, Germany Cf 11-49 36 0.22 0.57
Honolulu, HI Af 57-77 65 0.14 0.73
Madison, WI Df 40-72 58 0.30 0.34
Malange, Angola Aw-BS 41-84 58 0.34 0.34
Miami, FL Aw 56-71 65 0.42 0.22
Nice, France Cs 49-76 61 0.17 0.63
Poona, India Am 25-49 37 0.30 0.51
Monsoon Dry 65-89 81 0.41 0.34
Kisangani, Zaire Af 34-56 48 0.28 0.39
Tamanrasset, Algeria BW 76-88 83 0.30 0.43
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