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1. Describe the energy problem a city in 2050 will face (that your bright idea will solve) (200 

words max) 

Tip: Here’s where you describe the problem you’ve chosen and justify the need for a 

solution. Why is it important that this problem gets solved?  

 

The technology exists to make electrical energy from sunshine, or consistent 

wind, and even rain – but what if a city has a mixture of weather rather than 

just one predominant weather characteristic? London has a varied climate: 

in June there are an average of 7 hours of sunshine per day but in January 

there is only 1; there are usually between 13 and 19 rainy days in a month, but 

there can be extended dry periods in a hot summer. It is almost always quite 

windy (average speeds range from 9.6mph in August to 13.3mph in January), 

but very little of this available energy source is captured as there is no space 

for large wind turbines. What London needs is a solution which can generate 

electrical energy from a range of weather, and therefore produce energy all 

year round. The city is already crowded and land is scarce, so I propose a 

microgeneration solution which can be fitted into small spaces, and could be 

installed in huge numbers to make a real impact in sustainable energy 

generation. Without this, continued development of the city will mean 

increasing energy demands in 2050, which will need to be entirely met from 

externally-supplied energy. 



2. Describe your bright idea – how will it solve the problem you’ve outlined above? (300 

words max) 

Tip: Here’s where you…  

 Use your science, maths, geography or other skills to explain how your idea is feasible 

and will work – you can even include a diagram if that helps!  

 Describe who might be involved in making your solution a reality. Would different 

experts, businesses, governments or technologies need to work together to make 

your solution happen?  

 Describe who this solution will benefit. This can include all people or particular groups 

(elderly, students, families etc.), businesses or animals 

 

 

Nobody wants a wind turbine next to their flat or office, but most people like 

trees. My proposal is the Piezoelectric Weather Tree – or Power Tree for short. 

 

 
 

These artificial trees would resemble real trees, providing leafy green shade 

over the streets, but would combine several technologies in their structure. 

The canopy would be a layer of small graphene-coated solar panels, able to 

capture solar energy when available, but also able to produce electrical 

energy when rain falls, day or night. 

 

The minimum average windspeed in London is 9.6mph. These panels would 

vibrate constantly, and this kinetic energy would be captured by a 



piezoelectric energy harvester in each artificial trunk. Further artificial 

branches and leaves underneath the canopy would make the tree look 

prettier from below, and would also vibrate in the wind to add to this 

constant trickle charge. Together, the leaf generation and motion would 

mean that Power Trees would generate clean electricity almost every day 

and night throughout the year. 

 

Just as tree roots spread out below the ground, the artificial trees could pass 

the electrical energy generated by the sun (solar cells), rain (chemical 

reaction produced on graphene layer) and wind (vibration captured by 

piezoelectric harvester) to shared batteries for storage. 

 

To make it happen, the UK government would need to work with the scientists 

who are developing this graphene-layer technology in China, and with the 

London Assembly to organise the planning and location of the artificial trees 

and underground battery storage. However, I believe that the benefits would 

be considerable: 

 local clean energy generation by Power Trees could provide power to 

streetlights and traffic lights, and also to neighbouring buildings; and 

 people who live and work in the city would benefit from a greener and 

more sheltered environment, and from clean energy to use in their offices 

and homes. 

 



3. Tell us about the research you did. Reference the sources you used during your research, 

and any scientific theories that support your idea (200 words max) 

Tip: Here’s where you…  

 Back up your idea with solid research!  

 Name the sources you used to do your research  

 Describe any scientific theories that support your idea – you can even include 

diagrams if that helps! 

 

Three disadvantages of solar energy panels are that they take up a lot of 

space, are weather and daylight dependent, and can look ugly (source: 

https://www.greenmatch.co.uk/blog/2014/08/5-advantages-and-5-

disadvantages-of-solar-energy#weather-dependent). I think that lots of 

artificial trees would be a great way of placing a lot of solar panels in a city in 

a way that looks attractive. 

 

I got the idea for the combined solar/rain energy generating leaves from an 

article on how adding a thin layer of graphene to solar cells can enable 

them to generate electricity from water falling via a chemical reaction called 

the Lewis acid-base interaction (source: https://futurism.com/solar-panels-

can-generate-electricity-using-rain). 

 

 
 

After watching tree leaves blowing in the wind, I wondered whether the small 

but constant movement of artificial leaves (kinetic energy) could also be 

turned into electrical energy. Piezoelectric energy harvesters can convert 

vibration energy to usable electric energy, and several artificial tree trunks 

could feed that electric energy to a shared battery for storage (source: 

https://piezo.com/collections/piezoelectric-energy-

harvesters?_=pf&pf_t_quantity=Quantity__1). 

https://www.greenmatch.co.uk/blog/2014/08/5-advantages-and-5-disadvantages-of-solar-energy#weather-dependent
https://www.greenmatch.co.uk/blog/2014/08/5-advantages-and-5-disadvantages-of-solar-energy#weather-dependent
https://futurism.com/solar-panels-can-generate-electricity-using-rain
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Piezoelectricity is not a recent discovery (it was discovered by Curie in 1880), 

but battery technology has only recently progressed to a level where it is 

economic and feasible to store several small trickle charges of electricity 

ready for use (source: 

https://magazine.scienceconnected.org/2019/11/emerging-battery-

technology-renewable-energy-industry). 

 

 
4. Did you consider other solutions? Why is this idea the best solution to solve this problem? 

(200 words max) 

Tip: Here’s where you…  

 Mention some of the ideas you considered, but then explain why the solution you 

chose is the best way of solving the problem  

 Back up your claims with scientific theories and/or by referencing the resources 

(books, websites, lessons) you used during your research 

 

London doesn’t generate much electricity (source: 

https://www.carbonbrief.org/mapped-how-the-uk-generates-its-electricity) 

and there isn’t space to build major new power generating plants close to 

the growing number of city buildings and housing which require electricity. 

Local microgeneration could deliver carbon savings, a secure electricity 

supply, and minimise system losses (source: https://claverton-

energy.com/what-is-microgeneration.html). 

 

I started by looking at options for increasing solar power, before realising that 

unreliable sunshine in London was a problem. Since it often rains, I was 

curious as to whether electricity could be generated by capturing water, but 

the rainfall is not particularly heavy or reliable. I think that my solution – 

generating power through either sun or rain – is better than either of the other 

ideas on their own. My idea even harnesses the inevitable vibration of solar 

panels to add to the overall energy generated by Power Trees, keeping a 

trickle charge going even at night. 

 

I think that my idea would also be popular 

with people in London, as the artificial trees 

would disguise the solar panels above, and 

would provide greenery and shade. They 

could be ‘planted’ alongside pavements 

and cycle lanes, used to screen traffic or 

parks, or even provide festive lighting if they 

incorporated LED lights. 
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5. Describe how you planned and managed your project as a team (150 words max) 

Tip: Here’s where you…  

 Tell us how you allocated tasks within your team  

 Explain how you solved problems and came up with your ideas together  

 Tell us how you kept the project on track 

 

I would have liked to work on this as a team, but my school invited us to take part in the 

challenge after lockdown due to COVID-19. In school, I have been a leader of a robotic 

engineering team where I had to allocate tasks to people to prepare for a competition, and 

kept a record of what we still needed to work on. When we hit problems, we consulted older 

pupils and they helped us to work out solutions. However, due to the lockdown I worked on 

this project on my own during half term, researching ideas on the internet, and then putting 

them together. 


