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Energy from the Sun

Specification Content

•

describe the two approaches (solar thermal and
photovoltaic) used in solar collectors;

•

explain how an automated tracking system can
maximise energy output from solar collectors;
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Students should be able to:
• provide an approximation of the amount of solar
energy available for UK energy purposes each year;

Introduction
The amount of energy generated by the sun each year is
huge compared to our annual global requirement and is
also the primary motive force for other renewable sources
of energy. The useful potential of other energy sources
is dwarfed by the amount of solar energy arriving on the
planet each year. Unfortunately the energy is dispersed over
half the Earth’s surface at any time and it varies in intensity
from one location to another as weather conditions change.
Fossil fuels possess very high energy densities. Just
consider how far a car can travel on a litre of petrol or how a
relatively small volume of oil will heat a house for a full year.
Matching the convenience and constant availability of fossil
fuel systems is a constant challenge to the designers of
renewable energy systems, as they try to harness a variable
energy supply to satisfy fairly rigid energy demand profiles.

The diagram above is the Photovoltaic Geographical
Information System (PVGIS) Irradiance Map for Great Britain
and Ireland
An approximate value for the total solar energy available
over the course of a year can be calculated by taking an
average radiation value for the whole UK and multiplying
by the total land area of 2.4 x 107 square metres.
The solar energy supply is very variable due to the change
in the length of the day and the effect of cloud cover. The
diagram below represents how the solar energy available at
the roof top is dependent on the length of the solar day and
the angle of the sun above the horizon.

Solar Irradiance and Insolation
Solar irradiance and insolation are measures of the amount
of solar energy received on a given surface area in a given
time.
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Solar irradiance measures the power at any particular
moment in watts per square meter (W/m2)
Solar insolation is the energy received from the sun at a
given location over a length of time, usually expressed as
kilowatt-hours per square meter (kWh/m2) per annum.
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A clear summer day has the potential to deliver almost
seven times the amount of solar energy that is available
on a clear day in mid-winter. This is the primary limitation
in the use of solar energy for space heating, which has a
maximum energy demand in mid-winter.
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This chart shows the number of hours of sunshine received
per month at Aldergrove – Belfast International airport.
Weather conditions, particularly the degree of cloud cover
reduces the solar irradiance as shown in the diagram below.
The output of the solar system is almost proportional to the
irradiance on the system.
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popular in Mediterranean countries in Europe. Countries in
Northern maritime latitudes such as the British Isles, receive
approximately 60% of our solar energy from the diffuse
component and therefore tracking systems are generally
not economically justifiable.

Pupil Activity
1.

Use the calculators and interactive maps at the link
http://re.jrc.ec.europa.eu/pvgis/ to research the
suitability of the Northern Ireland in general, and where
you live in particular, for the generation of solar power.

2.

Use the information contained in the links to produce
schematic diagrams of solar thermal and photovoltaic
systems.
www.energysavingtrust.org.uk/Generating-energy/
Choosing-a-renewable-technology/Solar-water-heating
www.energysavingtrust.org.uk/Generating-energy/
Choosing-a-renewable-technology/Solar-panels-PV

3.

Use the information contained in the link www.solartracking.com/ to explain how automated tracking
systems operate and how they can be used to maximise
energy output from solar collectors.
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Currently two different technologies are employed in
systems to actively harness solar energy.
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Solar thermal systems are designed for the production
of hot water and solar photovoltaic systems for the
production of electricity. The Kingspan Lighthouse uses
both technologies to generate enough electrical energy
to satisfy the household demand averaged over the year
and enough thermal energy to satisfy around 70% of the
annual hot water demand. Further information on this
innovative design concept can be found at http://www.
kingspanlighthouse.com/.

Solar Tracking Systems
These are usually deployed for solar PV systems in countries
where a high percentage of the overall solar irradiance
comes from direct radiation. Trackers are therefore
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