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Scope

This manual specifies the requirements for the undertaking of the supply, design, installation, set to work, 
commissioning and handover of solar heating systems to supply domestic hot water, space heating for permanent 
buildings. While also meeting the specific requirements of the Microgeneration Certification Scheme (MCS) and 
Installer Standard MIS 300.

The scope of the MCS Installation Standard is limited to installations with a design heat load requirement of up 
to 70kWth, where multiple MCS certified solar collectors may be used in a single installation, but the individual 
output for a single appliance shall not exceed 45kWth as defined by the MCS product certification scheme 
document MCS 004.
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Module 1 Introduction

Module Objectives

After completing the module you should be able to:

1. Outline our dependence on fossil fuels for domestic heating and suggest reasons for pursuing low-carbon
alternatives.

2. Compare the scale of the solar resource available to other renewable and fossil-fuel alternatives.

3. Explain the spatial variation in solar supply with geographical location and its temporal variation over the
course of a day or a year.

4. State the approximate scale of seasonal, daily and weather attributed constraints associated with using the
solar resource and list the main ways of reducing their impact.

5. Summarise the current scale and growth rate of the European and UK solar thermal markets.

6. Distinguish between active and passive uses of solar energy and between solar thermal and solar
photovoltaic technologies.

7. Describe the basic operating principles of a solar thermal system.

8. State the necessary site conditions required to permit the installation of an effective domestic solar
thermal system.

9. Suggest a range of future developments for solar thermal technology.

Society has always been dependent on the Sun as the fundamental source of energy on our planet. Even fossil 
fuels, such as coal, oil, gas and peat are the remains of plants and animals that originally drew their energy from 
the Sun. Only deep geothermal and nuclear energy are not ultimately derived from solar energy.

Since the industrial revolution, our economies and industries have depended on the stored capital of our carbon 
fuels to drive continuous growth. The convenience and relatively low-cost of these fuels have enabled a significant 
rise in prosperity amongst the developed nations.

However, our dependency on carbon-based fuels on a global scale has created environmental problems and 
concerns about security of their future supply.

1.1 Drivers for Change
Among the drivers for change, there are opportunities to be explored, as well as threats, as we seek to use 
energy more efficiently, to conserve our carbon fuels and to derive more energy from renewable sources with 
low carbon emissions.

Climate change caused by global warming
This additional warming of the Earth’s climate due to the release of carbon dioxide in vast quantities from 
causes including the burning of fossil fuels has the potential to trigger catastrophic changes in global weather 
systems. The resulting flooding from rises in sea levels, the increase in extreme weather events, the desertification 
of arable land and the mass migration of displaced people are just some of the possible consequences.
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Energy security
In the UK the peak production of oil and gas from the North Sea has passed and the drive to lower carbon 
emissions has lead to a dependency on large quantities of natural gas imported along pipelines from as far 
away as Kazakhstan. The vulnerability of such supplies to acts of terrorism or changes in geo-political 
relationships is of concern, particularly since the UK is at the furthest end of the supply pipeline.

Energy supply and prices
As other global economies grow, so does their demand for energy, at a time when fewer new discoveries of oil 
and gas are taking place. Leaving aside the desirability of exploiting these other resources, their recovery will be 
more expensive than supplies which have been tapped to date. With expanding demand and restricted supply, 
not only are energy prices likely to rise, but so are the costs of numerous dependant products which are energy-
intensive in their production, such as food.

Job creation
On a more positive note, newer low-carbon energy technologies have the potential to provide more jobs than 
existing fossil fuel based supply mechanisms that they would replace. Depending on the degree of development 
of the solar thermal market in Europe, there will be the potential for significant job creation in manufacturing; 
distribution, installation and maintenance (see below for ESTIF RDP Scenarios).

Figure 1-1: Jobs in Solar Thermal EU 27 (Courtesy of AEE – ESTIF)
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Legal Drivers
International agreements, most notably Kyoto and Bali, have sought to limit carbon emissions to avoid the worst 
consequences of climate change. 

At a European level, the Renewable Energy Directive has as its renewable energy target the derivation of 20% of 
the energy required in Europe by 2020 from renewable sources. The UK target for 2020 is 15% of final energy 
demand to come from renewable energy sources.

The European Energy Performance of Building Directive has acted as a catalyst for changes in the assessment 
and rating of homes and has driven the ongoing changes to the UK Building Regulations Part L, concerning 
Fuel and Power as well as the assessment of the energy performance of buildings using the UK Standard 
Assessment of Performance (SAP) methodology. Solar thermal can be included in the SAP calculation to reduce 
the carbon emissions from the building and to help achieve the target carbon rating for the building.

In England and Wales, the Code for Sustainable Homes has defined a pathway (in compliance with the Building 
Regulations) towards more energy-efficient homes with the target of achieving zero-carbon homes by 2016. 
Zero-carbon homes are designed to have no overall carbon emissions to the environment from energy use in 
the home. All energy demand including electrical consumption must be satisfied on-site (or by private electrical 
connection) from renewable energy sources.

1.2 Sources of Renewable Energy
Renewable energies are those derived from solar radiation either instantaneously or over a period of one or two 
generations.

Renewable energy sources encompass:

• Tidal power

• Deep (or nuclear hot rock) geothermal

• Solar energy

• Wind power

• Wave power

• Hydro power

• Biomass energy

The original source of tidal energy is a variation in height of sea levels caused by combination of gravitational 
pull from the rotation of the moon and the sun in relation to the earth with local weather (of solar origin) having 
some influence. All the other renewable energy sources have nuclear origins.

Deep (or “nuclear hot-rock”) geothermal energy comes from nuclear fission and is the heat of mildly radioactive 
underground rocks in the earth, such as granite.

Solar energy (which is a product of nuclear fission on the sun) can either be directly harvested by solar collectors 
(of various types) or indirectly harvested by the indirect effects, such as weather, which it produces.
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Solar radiation causes unequal heating of the Earth’s surface setting up weather systems that will drive winds 
that in turn create waves on the oceans. So wind energy and wave energy are both created by solar energy. 
The same weather systems deposit rain on high ground which can drive hydro-electric systems as it returns to 
the sea via rivers. Thus hydro power is also originally solar energy. Photosynthesis by plants uses solar energy to 
create wood and other biological products called biomass. This can be burned to provide energy, thus returning 
the carbon dioxide absorbed during growth back to the atmosphere.

Solar energy can be harvested in a number of ways; directly to provide heat for buildings, via solar thermal 
collectors to heat water or air and via solar photovoltaic modules to provide electricity.

The Sun delivers a huge amount of energy onto the surface of the Earth each year, more than 10,000 times the 
amount of energy that humans currently consume from fossil fuels every year. So there is no theoretical shortage 
of solar power, at a global level.

 Figure 1-2: Annual Solar Radiation

Without huge investment renewable energy sources will be unable to provide for the demands of our societies 
at present levels, but they still can provide an important percentage of our demands and deliver significant 
reductions in carbon emissions. Often in the domestic context more than one source of renewable energy will 
be required to satisfy the overall energy demand for heat and electricity.

Solar energy sources are also characterised by an intermittency of supply and pose difficulties in concentrating 
and storing the energy for later use. Energy-efficiency measures must come first, followed by demand side 
energy management to reduce and manage the energy demand to enable renewable energy sources to more 
effectively displace fossil fuels.
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1.3 The Solar Resource
The first map below shows the variation in the total amount of solar energy (in kWh) per square metre that falls 
every year across Britain and Ireland, while the second gives the same information for the rest of Europe.

 
Figure 1-3: Annual Solar Irradiation UK and Ireland



January 2014 © BPEC207

Module 9
System Inspection, Service and 
Maintenance

BPEC Module 9



January 2014 © BPEC219

Appendix 1
Self-Assessment Questions and Answers

BPEC Appendix 1




