Learn to Use the Energy Labels to Save Energy

(proposals for awareness raising on energy efficiency consumer information in education) 

Background

The number of products with consumer information on energy efficiency (labeling) is increasing rapidly these year and the existing energy efficiency labeling schemes are updated, so they become more useful for consumers. It is therefore increasingly possible to save energy simply by looking at the labels when purchasing energy using products. If you understand the label, it is possible to evaluate if a piece of equipment at home is reasonable efficient or is a burden for the electricity bill. 

Therefore it is increasingly relevant that children via their school learn about how to read and understand the labels. Then they can make energy-efficiency choices when buying products, or when they (as young consumers)  are choosing between second hand equipment and new equipment. This is the background for this simple teaching material introducing energy labels and energy efficiency of household products. It is based on using EU energy labeling and the coming Ecodesign requirements. It is intended for the higher classes of primary schools (class 7-10) and is using the subject of mathematics and if the teacher wants also physics. It can be used together with a theme on for instance climate change, environment, security of energy supply, or household appliances.

Intro 

We are spending our money on buying electricity that is not needed, just because we use so many inefficient and energy wasting pieces of equipment. Beside the costs, the excessive electricity consumption also increases pollution and man-made climate change. The easiest way to reduce consumption is to look at the energy efficiency labels when buying equipment, go for the most efficient models, and think about how to use old, less efficient products. The average European family can save 25% of power consumption, if choosing the energy efficiency solutions when buying new energy consuming products. Many families can even save 50%. Beside electricity, also heating and gas use can be reduced with energy efficient boilers, water heaters, stoves, windows etc. With local renewable energy such as solar heating, the energy bills can even be lower.

Efficient Equipment and Labeling

[image: image1.emf]A refrigerator, a washing machine, a lamp, and many other household products are now made much more efficient than 10 or 20 years ago. The difference can be as large as a factor 3 - 5. There are often also big differences between products sold today. The best way to evaluate the efficiency is to look at the energy efficiency labels. Many products have energy efficient labels and most other products will be covered from 2010-2011 with new EU labels. On the label is a letter A - G, where A is the most efficient, and information about the energy consumption per year for a typical use. For some products, the most efficient equipment is labeled A+ or A++; but in 2010-2011 the label scales will change so "A" becomes the most efficient.

Some labels are still missing

Not all equipment is labeled today. For instance televisions will only be labeled in 2011. Here the problem for the consumers is then that modern television typically consume more than older ones, simply because they are bigger, and until the new label come into force, only few consumers can evaluate energy consumption when buying new products. Other products that will be covered by labels in the future are: boilers and water heaters, computers, pumps, fans, electric motors. More products will be added.

Big size = Bigger Energy Consumption.

A 40" plasma screen can easily consume 300 kWh per year with 3 hour daily use while a 15 year old 14" TV only consumes 90 kWh/year for 3 hour daily use, if you turn it off after use each time. This is one example of how a trend towards larger equipment becomes a burden for the energy budget and for the environment. Also other maga-size products use more power than normal products, such as big refrigerators.

Stand-by - the hidden consumption

More and more equipment uses electricity when it is not used: a TV, an internet connection, a radio, even a mobile phone charger. Most equipment with a “soft switch” to turn it on and off uses power also when it is turned off. It is not unusual that stand-by use is 10 Watt, equal to an annual consumption of 85 kWh, even for small products. 

From 2010 products can only have 1 watt consumption when they are off or in stand-by mode. (2 watt f they have a display that is on during stand-by), according to new EU regulation. With 1 watt stand-by the annual consumption when the equipment is not used is 8.5 kWh.

New Products – New Energy Waste

Every year new products are introduced, adding to the energy consumption of households. One example of a new product that uses power is a TV digital converter (a TV set-top box) that converts the new digital TV signals to analog TV signals that older TV-sets uses. Such a converter can use up to 170 kWh/year (with 20 watt permanent consumption) and often the electricity costs during 5 year (typical lifetime) are higher than the purchase price. From mid 2010, new TV converters are only allowed to use about 20 kWh/year (in use 5 Watt, standby 1 watt). Until then old, inefficient products are still sold in the EU countries.

Internet connections, computer network devices, furniture with motors, and special electric heaters are examples of new products that can have large, hidden electricity consumption. 

How to get information

· In shops you can find energy efficiency labels on refrigerators, freezers, washing machines, dishwashers, laundry tumble dryers, lamps, electric ovens, air conditioners, and cars.

· In most EU countries is information on the most efficient equipment available from several internet sites.

· A common internet site with information about the most efficient equipment is http://www.topten.info

· Some information on new EU regulation on energy efficiency and labels of products is available from http://www.inforse.org/europe/eu_ecodesign.htm

Example of Introducing Energy Efficiency Labels in Education

(Introduction lesson)

1. How much power does is used for a refrigerator, washing machine and light at home?

Refrigerator with freezer (200 ltr. Incl. 20 ltr freezer): 17 year old model 400 kWh/year, new average model 250 kWh/year, best new model 150 kWh/year

Washing machine: Energy consumption per use: 60’C with fast spinning, 5 kg capacity of cloth. Old model 1.4 kWh, New average model 1.0 kWh, best new model 0.85 kWh. 

Lamps: incandescent lamp: 60 Watt, halogen lamp 42 Watt, fluorescent lamp: 15 Watt

Calculate power consumption for family with old equipment and with best new equipment with:

· 1 refrigerator

· 1 washing machine used 3 times a week at 60’C

· 5 lamps used 3 hours/day in average over the year



2. Introduce the Label

Explain the label, using examples as the one

on this page

3. Use the label to save energy

Then it is time to use the label to calculate energy use:

How much will a new refrigerator cost in power for the next 15 years if it is an average new model (with A label) and if it is a model with an A++ label of same size. What is the difference? Use data from the internet or above example.

After the energy consumptions are calculated, use current electricity price to calculate the costs of the electricity for using the two refrigerators in 15 years and the savings by choosing the most efficient.

How much will a lamp cost in power during 5 year (the typical lifetime of a fluorescent lamp) when used 3 hours/day? Calculate for incandescent, halogen and fluorescent lamps. Calculate both energy consumption and costs.

Ideas for further Lessons

Check Labels at home

Check the appliances at home or in the school: How many have labels? How old are they? Are big savings possible with change to new equipment?

Measure consumption

With a meter check energy consumption of selected appliances at school or homes and compare with expected consumption according to label. If the school does not have a meter, it is usually available from energy efficiency advice services (can be borrowed) and from larger suppliers of electric equipment (for a price of 20-100 €).

Measure Stand-By and Hidden consumption

Find 10 pieces of equipment with standby consumption (including mobile phone chargers and external power supplies) and measure their electricity consumption. Calculate how much they use in stand-by and off-modes during a year, if they were connected all the time during that year.

Find as many as possible of a type of equipment with stand-by consumption such as TV signal converters (set-top box) and measure the consumption of each of them. Calculate annual consumption in electricity (kWh) and money. Calculate the total, the average and compare with the largest and smallest consumption. Calculate how much could be saved if they all followed new EU regulation that will start in 2010 (for simple set-top boxes: standby 1 Watt, use 6 Watt). Be aware that some equipment will loose the settings when disconnected, so do not disconnect set-top boxes and other equipment if you are not sure that you can re-establish the settings.

Save Energy in Use

Energy consumption is also a question of how equipment is used. If cloth is washed at 40’C instead of 60’C, the energy consumption is reduced by 0.28 kWh (assuming that 12 ltr. of water is heated). How much can be saved for a family with the most efficient washing machine (the one that uses 0.85 kWh for each time at 60’C), if the family uses the washing machine three times per week, and if they change from 60’C washing to 40’C washing for all usage?

Calculation about the Environment

Calculate the environmental effect of the savings. Assume that production of one kWh of electricity produces 0.8 kWh of CO2. How much CO2 is saved in tons/year and compare with other figures for CO2 emissions?

Example of Development of Energy Efficiency


Refrigerator, 200 ltr with 20 ltr freezer:


Typical equipment from 1992 (E-label): 	400 kWh/year


Typical equipment sold in 2008 (A label): 	250 kWh/year


Best equipment sold in 2008 (A++ label): 	150 kWh/year








Example (old equipment):�1 refrigerator									400 kWh/year


1 washing machine, 3 times/week, 52 weeks/year, 1.4 kWh each time	218 kWh/year


5 lamps, 3 hours/day average, 365 days/year, 5*3’365*60 Wh =		329 kWh/year (rounded)





Total electricity consumption for these three household functions		947 kWh/year








