
Analysis of Solar Irradiance Instrumentation, 

Measurement Techniques and Data.
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Aim of Project
• The aim of this project was to investigate

the techniques and instruments available

to measure solar irradiance and to

identify online data bases that can be

accessed to provide reliable and relevant

irradiance measurements.

• The practical portion of the project

involved taking irradiance measurements

using a pyranometer over the minimum

period of four weeks, the data was

compared with the previously identified

online data bases.

Background Research 
• Key topics to understand:

• DNI, DHI &GHI.

[1]

Background Research
• Pyranometers

• A pyranometer  is an instrument that measures irradiance. A thermopile 

pyranometer absorbs incoming radiation onto a blackened horizontal 

surface, the increase in temperature is measured by the thermocouples 

connected in series/parallel that makes up the thermopile. 

[2]

Project Plan 

• Complete background research and gain 

understanding of essential topics.

• Collect data sets from multiple reliable 

online sources for comparisons and 

analysis. 

• Set-up a pyranometer at home for data 

collection for a minimum period of four 

weeks.

• Give an in depth analysis of the online 

data sets and the pyranometer readings. 

Data Collection 

• There were three main sources that were 

used for this project; Met Eireann, The 

World Radiation Data Centre and the 

European Commission Photovoltaic 

Geographical Information System. 

Results 
• The outcome of this project was that the

South-East of Ireland has the higher

irradiance values and most sunshine

hours.

• This is due to its latitude and weather

conditions. Its latitude affects the sun

angle and how intense the irradiance is.

• The South-East avoids a lot of the rain

and cloud cover that is in the West of

Ireland leading to more sunshine hours

and direct irradiance.

Pyranometer Home Set-up 

• The pyranometer was connected to a 

data logger which stored the 

measurements until they were 

transferred to the PC. 

• It was set up to take readings every 10 

minutes and was left for 5-7 days 

before being brought back in to 

transfer the data.

• The data was downloaded to a text file 

and easily converted into an excel 

spreadsheet where it was compared 

alongside the online measurements. 
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