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ABSTRACT 

 

The energy received by solar collectors for power generation is limited to various 

conditions. The average data on solar irradiation are normally used to determine the 

potential of solar energy at any location. However, the variation of solar energy due to 

seasonal differences could affect the actual performance of the collectors, consequently 

leading to poorly justified system installations, which are high in cost. In this work, the 

characteristics of solar energy radiation in Kuwait were studied by measuring irradiance 

and comparing the data of selected time periods in two extreme seasons. A pyranometer, 

mounted two meters above the ground on a tubular beam in a shade-free area at a solar 

energy laboratory in Kuwait was used to measure irradiance on three consecutive days in 

summer and winter. The radiation data were recorded at five-minute intervals in each 

season for comparison. It was found that the average irradiance energy in the winter was 

up to 61% less than in the summer. In addition, the study revealed that the day-to-day 

variation of irradiance in winter (31%) was approximately 6.5 times higher than in the 

summer (4.8%). Clearly, the operation of solar power generation systems in the area 

during winter would face significant day-to-day fluctuations. As a result, this would 

necessitate frequent operation of backup power systems in order to meet the electrical 

power load demand. 
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INTRODUCTION  

 

The light and heat energy from the sun, also known as solar energy, is increasingly in 

demand given the escalating global price of fossil fuels. Known as a clean energy that has 

no direct release of emissions, solar energy is also seen as a good alternative energy to 

address problems related to the environment that result from the combustion of fossil 

fuels, such as the greenhouse gas problem [1, 2]. Two of the most common solar energy 

conversion devices are the solar photovoltaic (PV) and solar thermal energy systems. 

Solar PV systems convert solar energy into electricity through arrays of solar cells that 

are mounted on surfaces that are free from shade such as roofs and open fields [3, 4]. 

There are many types of solar PV cells: monocrystalline silicon cells, multi-crystalline 

silicon cells, thick film silicon, and amorphous silicon. By contrast with photovoltaic, 

http://dx.doi.org/10.15282/ijame.12.2015.11.0246



