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             Youth Support Center YSC        Building up Solar Know-how 

 

Renewable Energy 
Teachers Handout 

 
This Handbook for Teachers can be used as a basic introduction to renewable energy – it’s made for 

internal use, so feel free to use it personally or hand it out to interested people, but don’t upload it 

onto a public website. The related activities for pupils are until now only ready in chapter 1 – the 

activities for the other chapters are being prepared. We saved this document as pdf, because it’s quite 

big. Please contact us, if you wish to receive the rtf version, if you have any good activities or if you 

need special material.  
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Chapter 1: Introduction, Energy in General 

• What is energy?  

The word „energy“ comes from the Greek word (energeia) which means “activity, 

operations”. Energy is defined as the ability to do work. It can also be defined as the load. 

Forms of energy include, kinetic (movement), potential (stored in object), thermal (heat), 

gravitational, sound, light, elastic, electromagnetic, chemical and nuclear. 

> Different kinds of energy: Energy is needed for different kinds of work. Make short 

slogans for three different pictures below – after reading them it should be possible to tell 

which picture you chose. 

 

• What is renewable energy? 

Renewable energy is generated directly from the sunlight (solar energy), by sun powered 

water, wind and organic cycles and proceses (like wind energy, hydropower and biomass 

energy) and it may also be gained from the heat of the earth (geothermal energy) or the 

movements of the the earth (tydal energy). It is endless and quickly replaced, while the 

non-renewable energy resources like oil, coal and natural gas (fossil fuels) and uranium 

(nuclear fuel) are limited, consumed very fast and it’s not possible to replace them within 

human timescales.  
 

Renewable energy sources have only a small impact on nature and add very little pollution 

to the environment compared with non-renewable resources, which cause air, land and 

water pollution or yet unsolved waste problems.  

> Basic facts about renewable energy: On the webside 

http://www.darvill.clara.net/altenerg/index.htm  you can find simple and good explanations 

with pictures of how different kinds of energy are produzed. Following the link 

http://www.re-energy.ca/t_renewablebasics.shtml you can download a basic lesson about 

renewable energy with questions.  
 

Groups of pupils can prepare short presentations about how different kinds of energy are 

produzed, maybe draw pictures to explain, develop quizzes or little experiments with 

questions to answer for their classmates.  

Roger Federer still is 

full of energy! 
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> Differences between renewable and non-renewable energies: Answer together 

with your partner the following question: What do the two objects have in common and 

what is the difference between them (one working with renewable energy and one not)? 

Discuss the results in the class.  

 

oil wood pellets 

recharg

eable / 

storage  
battery  

non-

rechargeable 

battery 
(one way) 

bio fuel / gas fuel 
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> Renewable or not? Fill out the quiz: Is renewable energy used or not?  

 

renewable 

energy sources 

non-renewable 

energy sources 

coal plant 

oil 
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> What kind of energy do you use? Renewable energy, non- renewable energy or both?  

  

> Calculate your electricity bill: 

Step 1: Find out how much one kWh costs in your country. 
 

Step 2: General information:  Energy is measured in joules . 

Volt (V) X Ampere (A) = Watt (W) 

1000 Watt (W) = 1 kilowatt (kW) 
 

Step 3: You can now calculate your electricity bill with the table below. 
 

 Power output In use kWh/year Cost per year 

Radio 10 watt 6 hr/day   

Electric bulb 40 watt 4 hr/day   

Television 90 watt 3 hr/day   

Electric Iron  1000 watt 2 hr/day   

Cooking plate 1500 watt 2 hr/day   

 

renewable – both – not renewable 
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> Differences in energy consumption:  

Energy consumption differs from country to country. The developed countries consume 

more than underdeveloped ones. One person in the United States of America has 10 300 

watts of energy available for consumption compared to 650 watts for the underdeveloped 

countries in Africa. See table below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Why? Class discuss to find possible answers.  

> Tightening The Power Belt: 

The best electricity is the electricity we do not produce. Using less energy at home and at 

work is good for the environment. Here is your energy checklist.  
 

Device Have you used it 

today? For how long? 

How can one save electricity when 

using it? 

Heating   

Television   

Dishwasher   

Refrigerator   

Coffee machine   

Toaster   

Stereo system   

PC, games console   

Radio   

Mobile, MP3 Player   

Lamps   

   

 

Find out how electricity can be saved and share your ideas with others – first with the class, 

parents and friends, and when you have a nice collection of ideas maybe with your school or 

your community. 
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Chapter 2: Solar Energy 

• The speed of the sun’s rays  

The earth orbits around the sun. The energy from the sun in the form of heat and sunlight 

supports almost all the life on earth through photosynthesis and drives the weather and 

climate on earth.  

 

 
 

The distance of the earth from the sun can be translated as follows. It would take a man 

3425 years to walk from the earth to the sun. It takes 8 minutes and 20 seconds for the 

sun’s rays to travel from the sun to the earth’s surface. 

> Questions:  Good to know about the Sun 

What is the longest distance between the earth and the sun?   152,097,701 km 

(Aphelion) 

What is the shortest distance?       147,098,074 km 

(Perihelion) 

What is the average semi-major axis?      149,597,887 km 

What is the orbital period?        365.256 days 

How long would a man take to walk from the earth to the sun?   3425 years 

How long would a train take?       170 years 

How long would an aeroplane take?      17 years. 

> The fascinating power of the sun 

Guess and compare your answers with the solution: 

 

- How long does the sun need to shine to cover the energy-demand of the total global 

population?  
 

(Solution: Day by day the sun supplies 15 '000 times the amount of the daily energy -

demand of the total global population. In less than 30 minutes the sun sends more energy 

to our planet than is consumed in a whole year - in 2004 this was about 

 118'858'600'000'000 kWh). 
 

- How much space would you need to construct a solar plant that would provide the global 

demand on energy?  
 

(Solution: A gigantic solar plant in the Sahara (700 km x 700 km) could provide the global 

demand of energy completely (as it was in 2006).  
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• Different types of solar energy 

Solar energy can be used in two main ways: direct and indirect. For the direct use, you 

need a technical device – for example solar cells (for the production of electricity), solar 

collectors (for the gaining of thermal energy), solar dryers, solar cookers or solar ovens. 

Most large-scale solar installations produce steam to activate turbines or generators for the 

production of electricity.  

In the picture below you also see indirect solar energies, which are generated in sun 

powered natural cycles (like wind power, hydro power or biomass). Another indirect use of 

solar energy is to construct well thermo-regulated houses. All these are renewable energy 

sources (together with the earth’s heat and tidal energy).  
 

A part of the indirect solar energy takes millions of years to form (oil, coal, gas) and 

therefore is part of the non-renewable energy resources. 
 

 

• Solar Photovoltaic  

Solar PV generates electricity from sunlight by using semi-conductor materials. Silicon, an 

element found in sand, is the most common material used in photovoltaic cells. All 

photovoltaic cells have at least two layers of semi-conductors, one positively charged and 

the other negatively charged. When light shines on the semi-conductor, the electric field 

across the junction between these two layers causes electricity to flow in, generating direct 

current (DC). Therefore, the photovoltaic does not need bright sunlight in order to operate. 

It also generates electricity on cloudy days. 
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• Solar Thermal Energy 

It is based on a simple principle where the sun heats up water contained in a dark vessel, 

using the heat of the sun directly. Commonly used for solar water heaters (SWH). Another 

method is where large mirrors concentrate sunlight into a single line or point. The heat 

created there is used to generate steam. The hot, highly pressurized steam is used to power 

turbines, which generate electricity (Solar power plant). 

> Practical use of solar thermal energy: Explain how the solar thermal collector & solar 

water heater (see picture a) and the solar oven (see picture b) work. 

a)      b)      

> Advantages, disadvantages and possible solutions 

What do you think could be the possible advantages or disadvantages of solar energy? Do 

you have ideas how to solve these problems? Compare your answers with the text below: 
 

Facing the worldwide climate problems and the limited availability of fossil energy sources, 

solar energy has some advantages: It’s independent of fossil fuels and atomic carriers of 

energy, it’s inexhaustible and no climate harming greenhouse gases such as carbon dioxide 

are released when producing electricity and warmth.  
  
The main disadvantage is the inconstant supply of solar energy because of weather 

conditions, daytime changes and the seasonal dependence.  
 

Possible solutions for this are: The combination of solar energy with other renewable 

energies; accumulating energy in storage lakes or compressed air; the intelligent control of 

supply and demand (locally and regionally over a net of renewable energy).  
 

The opportunities to use solar energy are getting better and cheaper because many 

countries now recognize the priority of renewable energy and have launched ambitious 

support-programs. In Germany the use of solar energy is growing rapidly due, in part, to a 

law on renewable energy making the production of renewable energy economically 

interesting.   

 

> More activities in preparation. 
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Chapter 3: Wind Energy 

Wind is air in motion. Wind energy was used for over 5000 years to sail boats and ships by 

the Egyptians and then it was used by, voyagers, traders and pirates. Wind energy was also 

used for windmills to grind grain, corn, and to pump water. Today wind energy is used  

mainly for power generation using wind turbines. 

> Kite Experiment: To make a simple kite, visit this website http://www.skratch-

pad.com/kites/make.html 

> Experiment with a dynamo on a bicycle to produce light: This simple experiment is 

done using a bicycle with a lamp and a dynamo. The dynamo is usually attached to the 

front wheel or to the rear wheal. When the wheel turns the dynamo produces alternating 

current, which is converted to light using bulbs. 

The same principle is used by large windmills to produce electricity. 

Chapter 4: Biomass 

Biomass is organic matter from animals and plants (wood, crops, garbage, and alcohol 

fuels). Biomass contains stored energy from the sun. Plants absorb the sun’s energy in a 

process called photosynthesis. Photosynthesis is the process where plants convert light 

energy into chemical energy and store it in bonds of sugar. Plants need light (sun), CO2 and 

H2O to make sugar by using the green pigment in plants. When biomass is burnt, the 

chemical energy is released as heat. 
 

Knowledge:  
 

- What is Biogas? A gas produced by the biological breakdown of organic matter in the 

absence of oxygen. (Biomass, manure or sewage crops) 

- What is Biofuel? A solid, liquid or gas fuel made from recently dead biological material. 

- Is firewood a renewable energy source? Firewood is a renewable source of energy as long 

as it is used controllably. Trees absorb carbon dioxide during photosynthesis and release it 

back to the atmosphere when firewood is burnt. 

> How does a biogas plant work? Explain it by looking at the picture below.  

 

> What examples do you find of biomass used as energy source? Think about it and 

then compare with solution. (Solution: Fire wood, biogas, bio fuel from sorghum, corn, palm 

oil).  

> A good solution for the planet & the people? Discuss under which conditions these 

energy sources are renewable and when they have a problematical impact on the 

environment and on people. (To learn more about big palm oil plantations you can watch 

the movie „home“) 

> More activities in preparation 
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Chapter 5: Geothermal Energy 

Geothermal is derived from Greek word geo (earth) and thermal (heat). Geothermal is the 

heat from within the earth. Geothermal power is electricity generated from naturally 

occurring geographical heat source. 

 

 
 

According to estimates, the earth’s core is incredibly hot 5,500 degrees Celsius (9,932 

degree Fahrenheit). Power generation from geothermal causes virtually no pollution. It is 

quiet and reliable and produces electricity 90% of the time compared to fossil power plants, 

which is about 65-75 %. 

• Geothermal heat pump 

 

 

 

Geothermal heat pump is a method for heating and cooling using the energy of the earth by 

direct exchange of heat. Geothermal heating pump uses the earth as the heat reservoir. 

Where cold water is pumped underground through a pipe and comes out in a second outlet 

heated by high temperatures enough to turn turbines or to heat buildings due to 

temperature exchange.  
 

Other example: Birds that dig holes in cliffs to protect themselves from heat and cold. 
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Chapter 6: Hydropower generation  

Water energy has been used for many years to power mills and for irrigation. Hydropower is 

electricity produced using water. 
 

If you want to use hydropower, it is important to construct it in a sustainable way. Small 

hydro systems are better than bigger systems where dams are constructed and aquatic 

animals are affected. Special constructions are designed in Switzerland to allow fish to swim 

upstream and downstream without blockages. 

> Generation of water energy: Have a look at the picture and describe what happens 

where. 

 

> More activities in preparation. 

Chapter 7:  

> Strengths and weaknesses of the two forms of energy 

Make a list of strengths and weaknesses of renewable energy and non-renewable energy. 

Compare it afterwards with the list below, discuss if additional points are needed and why 

you agree or disagree with the points.  
 

Renewable Energy 

More sustainable use of finite sources of 

energy 

Small power supply 

Non or very little pollution emissions (Still) expensive in comparison to non renewable 

Use it repeatedly without depletion Dependant on weather i.e. sun and wind 

Low cost when counting all costs High initial cost 

Saving on health and related costs Bigger projects can cause environmental concerns. 

Independent and off grid access possible with 

basic infrastructure and know-how 

Know-how and infrastructure are not yet easily 

available for everybody 

... ... 

Non renewable energy sources 

Higher power supply network  Fossil fuels are limited in supply 

(Still) relatively cheaper  Burning of fossil fuel releases carbon dioxide 

emissions responsible for global warming 

Power supply is not dependant on weather Uranium is radio active and dangerous to life. 

Storage of waste is still a problem. 

Easy to store and transport ... 
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Afterwards, in groups you can try to find out, how actual weaknesses of renewable energy 

could be solved or how you would try to convince somebody from your town (it could be a 

neighbour, a small shop owner, an administrative officer or a politician) to use more 

renewable energy. 

> Green Power Quiz 

A. Which of these energy sources is not renewable? 

Hydropower    o 

Uranium    o 

Solar radiation   o 
 

B. Who consumed the most electricity in 2005? 

Industry    o 

Private households   o 

Transport    o 
 

C. Which of these are sensible ways of saving electricity at home? 

Switch off stand-by functions o 

Use energy-saving lamps  o 

Turn up the heating   o 
 

D. What does CO2 stand for? 

Hydrocarbon    o 

Carbon monoxide   o 

Carbon dioxide   o 
 

E. Which components are not from the solar photovoltaic system? 

Solar panel    o 

Battery    o 

Cables     o 

Inverter    o 

Screwdriver    o 

Solar cooker    o 
 

F. Which country is the highest consumer of energy? 

Africa     o 

Switzerland    o 

India     o 

USA     o 

> Ideas for small projects 

Would you like to use Solar Energy for cooking, to disinfect water or for a cinema?  

More material about Solar Learning is available under downloads on WAVE: If you’re 

member of GP you can open an account under http://wave.greenpeace.org - if not, you can 

write a mail to ysc@ch.greenpeace.org and ask for Solar Learning documents, we will send 

them to you. 


