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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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1Hottel4

kr 1r orClimate Type 

1.02 0.980.95 Tropical 
1.020.990.97Midlatitude summer 
1.010.990.99Subarctic summer 
1.001.01 1.03 Midlatitude winter 
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Sunshine Hours in 
Percevtage of Possible

baAverageRangeVegetationbClimateaLocation 

0.370.417868-85EBS-BWAlbuquerque, NM
0.260385945-71MCfAtlanta, GA
0.500.225242-60DDfBluw Hill, MA
0.310.356247-80GDspBSBrownville, TX

0.500.265947-68GCfBuenos Aires, Argentina
0.090.486760-75ECfCharleston, SC
0.230.366755-81DDwDarien, Manchuria
0.200.548478-88DsiBWEl Paso, TX

0.180.547761-89BziBWEly, NV
0.570.223611-49DCfHamburg, Germany
0.730.146557-77GAfHonolulu, HI

0.340.305840-72MDfMadison, WI
0.340.345841-84GDAw-BSMalange, Angola
0.220.426556-71E-GDAwMiami, FL
0.630.176149-76SECsNice, France

0.510.303725-49SAmPoona, India
0.340.418165-89Monsoon Dry

0.390.284834-56BAfKisangani, Zaire

0.430.308376-88DspBWTamanrasset, Algeria
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