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                                                                                   Chapter 1   
 

INTRODUCTION 

 
1.1 Background 

Power generation from renewable energy sources is becoming popular all over the 

world. Sri Lanka, a developing country located close to the equator should consider 

solar energy as a source of power generation to the nation. Due to the location of the 

country, solar radiation is abundantly available throughout the year in most parts of 

the country. Therefore, proper utilization of this resource would be beneficial both 

economically and environmentally. 

  

It is amazing that a country like Sri Lanka is moving towards more renewable energy 

sources such as solar energy to full fill the country’s electricity requirement. 

Currently there is a 1.3 MW solar power plant operating in Sri Lanka at 

Sooriyawewa, Hambantota. In near future there will be several more solar power 

plants around the country which are to be connected to the national grid.  

 

Measurements of solar radiation are important in developing solar energy devices to 

supplement existing energy sources.  This is of particular importance for a country 

like Sri Lanka where the sunshine is available in abundance. There are also other 

uses for such information in quantitative ecological studies as the source of energy 

used in photosynthesis and evapotranspiration. The solar radiation climatology of the 

world has been extensively studied by numerous workers in the past.  However, since 

solar radiation reaching the earth's surface depends on the factors such as cloud cover 

and turbidity which are not global in nature, on-site radiation data are essential.  

 

However, available solar radiation records in Sri Lanka are insufficient because of 

cost and complexity of standard apparatus, cost of maintenance, and the difficulties 

involved in calibration of the instruments.  Although attempts had been made to 

collect daily solar radiation data in several locations of the country using 

Actinographs, the records lasted only three to four years in many cases due to the 

above mentioned factors.  In addition, accuracy of those data is questionable. 
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1.2 Importance of the Model for Predictions  

The proposed model can be used to determine the effect of the factors on the solar 

radiation reaching the earth’s surface. The most important usage of the model is that 

this can be used to predict the future solar radiation available for power generation 

using weather forecast data. Then the system control center of the country can use 

this information when preparing their dispatch schedules. 

 

The accurate information of the solar radiation intensity at a given location is 

essential to the development of solar energy-based projects and in the long-term 

evaluation of the solar energy conversion system’s performances. This information is 

used in the design of a project, in cost analysis, and in the efficiency calculations of a 

project. Furthermore, monthly mean daily data are needed for the estimation of long-

term solar system’s performances. Sri Lanka as a country located in the equator belt 

has the opportunity to utilize the solar energy effectively, promoting a clean 

environment, and developing renewable energy technologies in the country. The use 

of photovoltaic devices, on the other hand, is suitable for rural electrification, 

pumping water from wells, telecommunications, solar thermal devices, etc. Given 

these many possible uses of solar energy, it is important to know the global solar 

radiation distribution throughout the year for interested regions. 

 

Even though the climate of the country is most favorable for solar energy utilization, 

the distribution of the solar radiation is not well known.  The most important 

parameter for solar energy applications is the average global solar radiation of which 

measurements are not available at every location due to cost, maintenance, and 

calibration requirements of the measuring equipment. 

 

In places where no measured values are available, a common application has been to 

determine this parameter by appropriate correlations which are empirically 

established using the measured data. Several empirical models have been used to 

calculate solar radiation, utilizing available meteorological, geographical and 

climatological parameters such as sunshine hours, air temperature, latitude, 

precipitation, relative humidity, and cloudiness. Models to estimate solar radiation 
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based on only sunshine hours are available for Sri Lanka. The proposed model in this 

project considers other factors such as cloud cover, precipitation, wind speed etc in 

addition to sunshine hours as explanatory variables of the model. The model 

proposed in the study is important as tool for estimating the solar radiation of a 

location where measurements are not available and for forecasting the solar radiation 

in advance. 

 

1.3 Motivation  

The outcome of this project is to propose a model to predict the solar radiation 

reaching the earth’s surface. This will be very important to estimate the possible 

solar power generation from solar power plants. As a result, solar power plants will 

be able to predict their power generation in advance and inform the relevant 

authorities of their power contribution. This information will be very much beneficial 

for the dispatch purpose of the system control center of the country. 

 

As detailed studies of solar radiation in Sri Lanka are scarce, the model proposed in 

this project will form the basis for more comprehensive solar radiation estimating 

models for Sri Lanka in future. 

 

1.4 Objectives of the Study  

There are two objectives in this study,  

     1. Determination of the factors affecting the solar radiation reaching the earth’s       

surface 

     2. Development of a model to predict solar radiation based on the identified 

parameters of which forecasts are available  
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1.5 Methodology  

1.  Familiarization with the solar related terms and definitions etc. 

2.  Literature survey of the already done local and international researches.  

3.  Find the factors that affect the solar irradiance.  

4.  Collect the factors that are measured in Sri Lanka. 

5.  List the data. 

6.  Perform Regression analysis. 

7.  Obtain a model to predict solar radiation. 

8.  Validate the proposed model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




