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Abstract 
 

In this study special equations had used for calculation the quantity of the solar radiation which incident perpendicular 

on the Babylon city, the benefit of this study is exploitation the solar energy by solar cell to get the electricity. 

The data of the weather from the meteorological station in College of Education for pure sciences contains the 

information of the Monthly average of the Solar Radiation with absence atmosphere              , the Monthly 

Average of the theoretical solar radiance      and Relative Air Mass      from 1/ January / 2013 to 31/ August / 2013. 

The results of this study explains the effects of the climate's elements (degree of temperature and the relative of 

humidity), on the solar Radiation. In this study I will discover that we can transform the solar radiation in the Babylon 

city to the electricity by using the solar cells. 
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1. Introduction 

The Middle East is a great source of solar energy that has not yet been fully exploited the lack of proper meteorological 

stations specialized for solar radiation has made it hard to study this great amount of energy source in such regions [1] 

The earliest model used to estimate global radiation from relative sunshine duration only has been developed by [2] and 

was modified to a more convenient form by [3], through the following relation ; 
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relative sunshine duration, (a, b) regression coefficient that are variable from one 

location to another and from one model to another. 

This model has been developed by many researchers such as (Medugu and Yakubu; Paulescu to suit the theoretical 

measurement of the monthly mean horizontal daily total terrestrial solar radiation (H) , according to the environmental 

of deferent place's and countries , although the model is considered by several researchers to be regression model [4].  

Other model has been developed to calculate monthly daily global solar radiation on horizontal surface with 

metrological data with one or more combinations of weather parameters as the number of parameters increased, the 

correlation becomes a multiple linear regression [5].  

The objective of the present study is to use different models depending on the number of parameters introduced in each 

model to calculate monthly daily global solar radiation on horizontal surface (Hcal) in (MJ / m
2
) and mach it with the 

observed monthly daily global solar radiation on horizontal surface (Hobs) in (MJ / m
2
) taken from the metrological 

station located in (Babylon University / College of Education for pure sciences – Department of Physics) for eight 

months. 
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2. Results 

2.1. The data of the weather from the meteorological station in college of education for pure 

sciences from January to august 2013  
 

The data of the Solar Radiation of the Babylon city which was obtain from the meteorological station is in my College. 

We will use this data do the calculations and diagrams. This calculations and diagrams will show information of Solar 

Radiation in the Babylon city. Look at the table (1). 

 
Table 1: The Data of the Solar Radiation in the Babylon City for Eight Months in 2013 
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Fig. 1: Diagram of the Monthly Average of the Theoretical Solar Radiance for the Eight Months in Babylon City for 2013. 

 

At the general, the values of the Monthly Average of the theoretical solar radiance in the Babylon city to be 

distinguished by height in all months especially in May, June and July. But it is slightly low in January and February. 

The total Average of the theoretical solar radiance in Babylon city is           . 

 

2.2. The effect of change in temperature and relativity of moistness on the solar radiation 
 

The quantity of the solar radiation which arriving to any point in the earth is final resultant for any angle of the solar ray 

and the period of solar radiance therefore there are many of equations which used to expression The quantity of the 

solar radiation which arriving to the earth [6]. 

The Angstrom equation is very important equation. It used to calculation the quantity of the solar radiation and the 

period of solar radiance [6]. 
    

  
      

 

  
                                                                                                                                                              (1) 

     Is the quantity of the total solar radiation which incident perpendicular on the earth?  

,   is the solar radiation outside the atmosphere. 

,   is the period of the practical solar radiance. 
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,    is the period of the theoretical solar radiance. 

,   and   is a constants, it is dependent on the place of city. 

For the place of Babylon city          and          these constants has a no unit. 

 

 
Fig. 2: The Slope between the Relative of the Incidence Solar Radiation in Equation (1) with the Relative of the Absorbent Solar Radiation in the 
Babylon City in 2013. 

 

When we take the climatic inductions on the incidence solar radiation (degree of temperature and the relative of 

humidity), we will get the following equations [7], [8], [9]: 
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And when we sketch the Figures of these equations with the absorbent solar radiation, we will get following Figures (3, 

4, 5, 6, 7, 8 & 9). 

 

 
Fig. 3: The Slope between the Relative of the Incidence Solar Radiation in Equation (2) with the Relative of the Absorbent Solar Radiation in 

Babylon City for 2013. 

                        
Fig. 4: The Slope between the Relative of the Incidence Solar Radiation in Equation (3) with the Relative of the Absorbent Solar Radiation in 

Babylon City for 2013. 
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Fig. 5: The Slope between the Relative of the Incidence Solar Radiation in Equation (4) with the Relative of the Absorbent Solar Radiation in 
Babylon City for 2013. 

 

 
Fig. 6: The Slope between the Relative of the Incidence Solar Radiation in Equation (5) with the Relative of the Absorbent Solar Radiation in 

Babylon City for 2013. 

 

 
Fig. 7: The Slope between the Relative of the Incidence Solar Radiation in Equation (6) with the Relative of the Absorbent Solar Radiation in 
Babylon City for 2013. 

 
Fig. 8: The Slope between the Relative of the Incidence Solar Radiation in Equation (7) with the Relative of the Absorbent Solar Radiation in 

Babylon City for 2013. 
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Fig. 9: The Slope between the Relative of the Incidence Solar Radiation in Equation (8) with the Relative of the Absorbent Solar Radiation in 
Babylon City for 2013. 

3. Discussion 

The average value of the solar radiation in the Babylon city in 2013. Is relative law in the winter and first of the spring 

(January, February, March and April) but it is high in the summer and last of the spring (May, June, July and August) 

[3]. 

In the winter, the average value of the solar radiation is between (19-38 MJ/m
2
.day), and in the summer it is 

between                 , this is because place of Babylon city in the earth and the angle of the incident solar 

ray, this angle is inclined in the winter beside the sky is full of clouds and rains and the humidity is high [10]. 

In the summer, the angle of the incident solar ray is perpendicular, the sky is clean and the humidity is law therefore the 

average value of the solar radiation is high. 

The Monthly average of the solar radiance effects on the solar radiation too, it is between            in the winter 

and it is between            in the summer [11]. 

4. Conclusions 

1) The average value of the solar radiation in Babylon city for 2013. is equal                    , and the 

monthly average of the solar radiance is equal              , we can get 400 watt for any meter square of 

Babylon city in about           if we get competent solar cell [12]: 

       
  

      
 

             

                
    

  

      
    

    

  
 

2) From the data of the table (1), when the monthly average of the solar radiance is maximum and the relative air 

mass is minimum the solar radiation become maximum, and when the monthly average of the solar radiance is 

minimum and the relative air mass is maximum the solar radiation become minimum. 

The maximum average value of the solar radiation is equal                     in the summer in August and the 

minimum average value of the solar radiation is equal                     in the winter in January. 
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