Can the school use new technology and renewable energy

resources to reduce both its energy bills and its carbon footprint?
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Overview
The project is trying to quantify by how much the school’s use of electricity from the grid could be reduced if it
undertook both energy reduction and energy generation programs. It will look at the use of renewable energy
sources including solar panels and wind turbines. The project will also consider the school’'s carbon footprint and
which steps to reduce it would be the most effective. New technologies for the smart management of energy use
In buildings will be investigated with the support of Fujitsu and the University of Birmingham.
Aims

 Examine the school’'s energy bills and determine the main drivers of energy use.

+ Estimate the energy that could be generated by using solar panels on school buildings.

» Estimate the energy that could be generated by wind turbines installed around school.

* Validate the estimates by collecting primary data using equipment bought for the project.
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One way of understanding the school’s energy use is by examining the bills from electricity and gas suppliers,
however this does not show us where the energy is being used — therefore a means of measuring the
consumption of different devices is required. Also, knowing the maximum output of a single solar panel or wind
turbine does not give us a realistic view of how much electricity they can generate — so we need to estimate
both how many panels and turbines could be fitted along with how their output would vary throughout the year.

Methodology

1. Energy usage. Students have looked at energy bills and installed energy monitoring
devices in various locations to measure the consumption of different devices over time.

2. Solar panels. Students have attempted to measure the amount of suitable roof space
on school buildings by making measurements at ground level. They have used estimated
iIrradiance figures to calculate daily generation figures for each month of the year.

3. Wind turbines. Students will repeat the solar panel calculations for small wind turbines to
estimate daily generation figures.

4. Weather station. Data will be collected by a weather station recording the wind speed and
direction and solar irradiance over time.
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Next steps

Students will log data from the weather station to build up a picture of solar irradiance and wind
for different times of the year. A classroom system with a battery and inverter connected to
solar panels and a wind turbine will be installed and used to verify the project’s findings. Weather station
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