


 
 

 

 
 

 

Sheet  9 

 

Energy: less is more 

 
Introduction:  The EU wants to produce 20% of the energy 

required through renewable sources by 2020; The target for 2030 is 

to reach 27% (see sheet S5). But all this is only one side of the coin. 

The other side regards energy saving/ efficiency.  Therefore, in the 

future, if we want to solve the environemental issues, it will be not 

possible to focus only on how to produce energy; we will forcely 

start to think on how we use it. 

Saving and efficiency are a huge educational opportunity. They 

allow us to work on different  levels across sectors touching several 

subjects;  that is because they involve technological, social and 

behavioural aspects. Efficiency  lends itself to investigate on aspects 

linked to technology and technological development; Saving, in 

terms of waste reduction, implies necessarily to work on individual 

behaviour, as a consequence of a vision and an awareness that must 

start from school. 

Nobody would leave the car in the garage with the engine on. It 

would be an expense, a waste and an unnecessary pollution. 

Education  must make clear that even a lightbulb unnecessary 

switched on is an expense, a waste and pollution. 

 

 



 
 

 

 
 

Class activity 

 

1. ENERGY LABELS 

 

Energy labels represent a basic informative tool for the citizen who 

has to select an electrical device for his house. 

They also make some pressure on the producers that will be forced 

to reach an increasing efficiency of their products. 

Schoolwise,  labels can be seen in two perspectives: an informative 

one (to know them is the first step to be able to choose) and a 

technical one (from the written information we can calculate and 

compare energy use and waste). 

 

Carrying out 
Step 1  

–Ask the students to visit an electronics store and find out which 

devices are accompanied by an energy label. 

- Get them to check which are the elements in common to all labels  

and which ones are not. With the help of the websites below, 

investigate the reason of these differences. For example the colours 

of the labels are always the same but the classes change  (some are 

A+++ , others A): it depends  from how long that type of device has 

been labeled ( fridges have a pluriannual efficiency record, vacuum 

cleaners are labeled since last year). 

- Answer the question: except the EU and the nations part of it, 

which other countries have an Energy labelling system? (suggestion: 

check on China) 

- Pick two labels of the same type of product and compare them, 

calculating,  for each label’s section, wich one is better. Calculate 

the alleged annual consumption. 



 
 

 

 
 

 

step 2 

- Focus on devices used for house heating/cooling. On the basis of 

what has been said in sheet 8, find the energy label of a heat pump 

used in low enthalpy geothermal systems. Check the geographical 

areas shown . What do they indicate? What are the meanings of: 

SCOP, SEER, EER, COP? Which are the most efficient pumps, 

compared to other systems? 

 

2. FILAMENT LAMP vs LED LAMP 

 

Carrying out 

The target of this activity is to verify and quantify (in terms of energy 

consumption,  cost and environemental impact) the advantages 

brought by LED lamps for our house lighting. 

The challenge to propose to the students is the following: There is a 

broken lightbulb, to be changed, in one of the rooms of our house. 

We have several options:  filament lamp, halogen lamp, low 

consumption lamp, LED lamp. Which one we should choose? 

Which one is better and to what extent?  It must reach 1300 lumen, 

knowing that the light is on for 8 hours per day on average.  

Get the students to find out what information they need to be able 

to decide which one would be the best  purchase, like: 

Price; 

Lumen; 

Average lifespan; 

Watt consumption; 

National average cost for 1 KW (electric power); 

National average C02-equivalent emission per KWh of produced 

energy. 



 
 

 

 
 

 

- In the light of this information, parameterize all data to the average 

spanlife of the longest-running bulb (ex: if the longest avarege 

lifespan is 10000  operating hours, calculate it according to this 

time).  

 

- Calculate the KWh that will be consumed, the C02 emission 

produced, assuming that the value will be stable in time, and the 

total cost, including the cost /costs of the bulb/s and its electric 

consumption . 

 

The students should verify that the most efficient bulb, often, is also 

the most expensive, but the cost is amply amortized by the energy 

saving produced over time. On the contrary, low efficiency bulbs 

seem better in the short term, but, in the long term they are not 

convenient . This situation represents one the possible actions of 

energy-efficiency that we can do in our house, ( also installing solar 

heating units and PhotoVoltaic solar systems). We can’t focus on 

short term assessments;  it is fundamental to ponder on long-term 

assessments instead. 

 

3. UNDERFLOOR  HEATING 

 

Materials 

-A4 sheet; 

-Pencil. 

 

Carrying out 

Underfloor heating, introduced in sheet 8, is an example of pure 

energy efficiency action. The energy saving is due to the lower  



 
 

 

 
 

working temperature needed, 40° C, instead of 60° C which is the 

average working temperature needed in traditional heating systems. 

Consequently, we consume and spend less for equal comfort. 

The difference can be explained  by the fact that traditional heating 

systems use convection as  heating delivery system, while underfloor 

heating systems work by radiation. 

 

- Determine all the options that allow us to keep a house warm, or 

cool,  by increasing the efficiency and energy saving.  

- Get the students to draw a house on the sheet and ask them to 

complete the drawing by adding the solutions found. Some 

examples: external walls isolation, double or triple glazing, insulated 

roofs, cool-colours (paint that rflects light), green-coloured walls and 

roosf, tree planting. 

 

The same job can be done with animation or graphics programmes.  

 

Suggestions about storytelling/gamification 

A very common technological device, well known by the students, 

that is not subjected to labelling, is the smartphone. Ask them to 

imagine how this device energy label could be. It will be a useful 

excerise about the sense and the importance of the information that 

labels provide to the public.  

We should think on the following question: what is the basic 

information that the consumer should know about the energy 

consumption of a mobile phone?  Infact, the space available on a 

label is reduced and there are multiple options. Here are some 

suggested answers: battery efficiency, screen’s energy consumption. 

How much electric power is used to recharge the phone 150 times? 



 
 

 

 
 

 

Transversality suggestions 

 

GEOGRAPHY: Link the climatic evaluations found on the heat 

pump’s energy label with other territorial elements related to the 

climate, like agricultural production, orography and other 

specifications. 

CIVIC EDUCATION: Use the Energy saving subject to raise the 

issue on the individual’s role, as an active citizen, involved in a 

community, who interacts with the laws and procedures of his own 

region/country.  

PHISICS: Use the heating system as an example to explain (and            

show,  if possible) conduction, convection and radiation 

experiments . 

 

Websearch 

 

New EU energy label 

Website that explains all energy labels, of all electrical and 

electronical devices, in all EU languages. 

http://www.newenergylabel.com/index.php/start/ 

 

Energy Efficient Products 

Official EU site dedicated to all the devices that use energy, with 

links  and explanations of the proccess that went through to update 

the nergy consumption’s evaluations. 

http://ec.europa.eu/energy/en/topics/energy-efficiency/energy-

efficient-products 

 

Chinese Energy label 

http://ec.europa.eu/energy/en/topics/energy-efficiency/energy-efficient-products
http://ec.europa.eu/energy/en/topics/energy-efficiency/energy-efficient-products


 
 

 

 
 

Official chinese government site that shows and explains all energy 

labels used in China and their criteria. 

http://www.energylabel.gov.cn/en/ 

 

2014 Phisics Nobel prize to LED  

The commission that evaluates who will be awarded with the Nobel 

prize follows two  fundamental criterias: the importance of the 

scientific discovery and the impact that this discovery could have on 

humankind. The motivation of the 2014 prize says "for the 

invention of efficient blue light-emitting diodes, which has enabled 

bright and energy-saving white light sources". 

http://www.nobelprize.org/nobel_prizes/physics/laureates/2014/ 

 

 UE BUILDINGS 

Official UE site on buildings. With information on politics, and the 

commission’s targets up to 2020 and over. 

https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings 

http://www.energylabel.gov.cn/en/
http://www.nobelprize.org/nobel_prizes/physics/laureates/2014/
https://ec.europa.eu/energy/en/topics/energy-efficiency/buildings

	globale2.pdf
	Pagina vuota




