DAC BRIEFING NOTE: GROUND SOURCE HEATING

Overview

Most ground source heat pumps in the UK will not use true “geothermal” energy, or energy generated by the earth; rather they use ground source heat – energy from the sun absorbed by the earth. The availability of true geothermal energy is highly dependent on underlying geology, and requires either deep boreholes or hot springs so that the heat can be tapped. Ground source heating, however, is not as dependent on underlying geology – it can be used anywhere that bore holes can be sunk, or trenches dug, into the ground. 
The benefits of ground source heating
Ground source heat remains at a steady 10°C all year round, regardless of surface temperatures. Therefore, unlike some renewable energy systems, such as solar water heating, it is unaffected by extremes of temperature or other weather conditions. Ground source heating is particularly suited to the kind of under floor heating frequently used in churches. Furthermore, unlike wind or solar energy, it does not require the installation of highly visible panels or turbines, and may therefore be a less controversial option in conservation areas, and for listed buildings. 

The disadvantages of ground source heating

The biggest disadvantage of ground source heating is that it is not a source of “free” energy. The heat from the ground is not sufficient to heat a building – it needs to be boosted by a heat pump. These pumps require electricity to run, and also use HFCs (Hydrofluorocarbons). These are potent greenhouse gases, and leaks are therefore particularly damaging to the environment. Most heat pumps will give three units of heat energy for every one unit of electricity they use, but some can be much less efficient, giving a ratio of 2:1 at best.
Ground source heat systems using boreholes require 20-50 metres of pipe in the ground per kW of energy absorbed. Systems using a horizontal network of pipes require 50-80 metres per kW, and the pipes to be buried at least two metres deep. The average installation is 7-8 kW – that is 150-250 metres of borehole (either a single hole, or several), or 400-600 metres of horizontal trenches. Clearly the use of horizontal trenches covering such a large area is particularly unsuitable in churchyards, and even the use of boreholes will cause some disturbance. 

In general, a ground source heat system costs in the region of £1000 per installed kW. For an average installation, you can therefore expect to spend £7000-£8000.  This means that only the most efficient systems – those that produce more than 4 units of heat for every 1 unit of electricity – are more cost effective than a modern gas boiler. 
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