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Energy Audit
Concept / Topic to Teach: To understand the importance of saving energy
Target audience: Primary and Secondary school students age 7+
 General Goal(s):

This lesson guides pupils through an energy audit of their school. 
The aim of the project is to reduce the schools consumption of energy by cutting down on energy waste.

You may wish to adapt it depending on the size of your school, the number of pupils and the length of time you wish your audit to cover.
Note: This lesson is a data gathering exercise. The accuracy of the data is vital to calculate an accurate energy audit of your school.
Specific Objectives:

· To collect and decipher numerical data.

· To examine how we might carry out an energy audit of the school.
Seven Step Link:  

Environmental Review and Monitoring and Evaluation Steps for Energy theme

The information gathered will also inform the Action plan 
Required Materials: 
· Internet access and interactive whiteboard / projector

· Energy bills from the last academic year. You will need copies for each group.

· Energy Audit. One per pupil.

· Thermometers for taking room temperature

Preparation Level: Medium 1 hour
Photocopy energy audit worksheets.

Go to the carbon calculator on the repak website (www.repak.ie)

Familiarise yourself with the data fields (NOTE: for a more accurate carbon footprint collect information on how much waste the school is sending to landfill and how much water is being used per year)
Gather energy bills (oil, gas and oil) for the previous academic year.
Establish if any electricity comes from renewable sources, and what percentage this comprises.
 Students’ pre-requisite knowledge and skills: 
The pupils need to have some understanding that:

· Leaving appliances switched on or on standby when they are not being used is wasting

energy.

· That energy in the form of electricity comes mainly from burning fossil fuels and this

releases CO2 gas into the atmosphere.

· CO2 is one of the greenhouse gases that are contributing to climate change.

Anticipatory Set (Lead-In) 10 mins:    
When pupils are seated look around the room and make a comment on how busy you have been today. 
Ask the pupils to help you by going around the room and finding all the things that might be wasting energy and switch them off. What did we find that was wasting energy?

Step-By-Step Procedures:  
Lesson 1 – Carbon Footprint (30 Minutes)
Ask pupils if they know who the school buys its energy from. 
Q: Does anyone know where our school gets its electricity from?

A: Energy companies
Pupils need to understand that energy is supplied by energy companies and that it is something that we pay for. 
Hold up an example of an energy bill for the school. 
Ask pupils to guess how much money the school paid for its electricity for the period that your bill covers. 
Make this into a guessing game of higher or lower.

Tell pupils that there is a way to discover how much energy the school is using and how much CO2 the school is producing.

Bring up the REPAK Carbon Calculator (www.repak.ie) on the whiteboard / screen.

Tell pupils that together they are going to put the data from the school’s energy bills into the Carbon Calculator and it will calculate the school’s carbon footprint. 
This carbon footprint will tell them exactly how much CO2 they produced in the last academic year.
Ask the pupils if they would like to try and reduce their school’s carbon footprint.

With your talk partner talk for 1 minute about why it is not good to have too much carbon dioxide in the air.

Feedback to teacher.

Hand out a copy of the Energy Audit to each pupil 
Explain that this is their special energy investigation book and that you are going to look at ways in which we can reduce the amount of CO2 the school produces so that you can help save energy and the environment.

Tell the pupils that together they are going to work out how much energy the school used in the last academic year.Split the class into groups. Give the energy bills to each group. 
Ask pupils to look at the bill and identify:

· What fuel is being purchased in each bill?
· What dates are the bills for?

· How many kWh were used?

Feedback to you and you can input their data on the board
Pupils will be recording the information on the ‘Analysing Energy Bills’ page of their Energy Audit worksheet.

The carbon calculator will then convert this data into a CO2 reading.
How much CO2 did our school produce last year?

How many buses do you think this would fill up? Have a guess.
Reading your Meter

A more accurate way of measuring the schools energy consumption is to record the meter readings for your gas and / or electricity meter. 

Before you start you must decide a safe place where the meter readings are recorded e.g. a meter readings copy and who is responsible for it. Take this reading at the same time every week and remember to record when the school is on holidays and any events that would have significant effects on usage. These could include a boiler breaking down so electric heaters needed to be used.

Part 2: Energy Audit (20-40 minutes depending on school size)

In order to encourage positive changes to reduce energy consumption in the school, pupils will first need to find out how energy is being wasted in the building. To do this they will need to complete an energy audit.  They will also need to find out how the school is used after-hours.

The school will need to be divided into key areas (e.g. offices, reception, classrooms. Don't forget to include the entrance hall, corridors, toilets and staff room). In pairs, pupils visit the school and carry out the spot checks on the Energy Audit. If possible, this should be done 15 minutes after the lunch break begins and 30 minutes after school has finished for the day.

Things to consider
Carrying out the energy audit outside of class time (e.g. 15 minutes after the lunch break begins and 30 minutes after school has finished for the day) will give pupils the opportunity to identify persistent energy wasting habits that would not otherwise be spotted.

You may wish to carry out more than one energy audit (one during lesson time and one in breaks and one after school). 

· The energy audit can be done inside or outside of class time

· Explain that pupils will be working in pairs/groups. Split the school into areas .Allocate an area to each pair/group.

· Each school is different – you will need to find a convenient time to do the energy audit. Make sure that you have agreed the energy audit with all members of staff that may be involved. If some areas of the school are locked you will need to get the caretaker onboard.

· Pupils take their energy audit form with them and complete as they examine their area of the school.

· Electricity – pupils will need to count the total number of each appliance in their allocated area and then count up how many of these are left on or on standby.

· Heating – Pupils will note down the temperature of each of their allocated areas.

· Energy Loss – pupils will check to find out where energy might be lost though open doors/window or obstructed radiators.

Closure

When pupils have finished their energy audits you will need to collate and analyse their results. They should give a very clear indication as to where your school might be losing energy. This information will then help you to focus your awareness raising campaign in the appropriate areas.

E.g. you found that 20 out of 30 of the computers in the school were either on or on standby when nobody was using them. As part of your campaign you will then try to get the school community to switch off computers after they have finished using them.

Help them to visualise this CO2 output by asking how many footballs full of CO2 this number would represent.

93,000 footballs = 1 tonne of CO2

Approx. 5 buses = 1 tonne of CO2
Adaptations for students with learning difficulties:

Take photographs of where energy is being wasted and use these in a display
Lower ability pupils can be grouped together and given bills with relevant data highlighted in yellow. 
Pair weaker students with stronger ones when carrying out the audit.
Extensions (for gifted students)

Higher ability pupils will be using skimming and scanning skills. 
For higher ability groups you may also wish to look at other data and bring in some maths.

Links to other subjects

SESE Science and Geography
Maths
 N.B. There are many factors which may account for there not being a significant difference in energy bills. E.g. renovations to the school building/expansion of the school building / an increase in extracurricular use of the building/an increase in pupil intake / a change of energy supplier or rises in energy bills / the purchase of new IT equipment etc
