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	If you're at all like me, this is what you do on sunny summer weekends: You take your kite to an open, windy place and fly it as high as you possibly can. And while you do that, you realize that there is incredible power in the wind and that it can do amazing things. You understand that kites aren't just toys. Today, I'm going to give you a brief history of kites and then tell you about some of the amazing things my team is doing to produce energy with kites, and finally I’ll talk about what to expect of kites in the future. 

Kites have been used in China for more than two thousand years. By the year 1000, the Chinese had already developed kites that could transport things for military purposes. Sometimes the Chinese even used kites to move men to strategic places during battles. So, the Chinese started using kites over 2000 years ago and were already carrying heavy weights with them 1000 years ago. 

However, kites were not commonly used in Europe until many centuries later. Marco Polo brought kites back to Europe in the 1200s, and sailors who had been to Japan returned with more kites in the 1600s, but these kites never became popular. It wasn’t until the 1700s that kites in Europe became widespread and were used in science and the military. Only 100 years later, in the early 1800s, a British man named George Pocock found an interesting use for kites. He pioneered the use of kites for pulling buggies in races. He designed a buggy that could be pulled by a kite, and then he raced his kite-pulled buggy against buggies which were pulled by horses. And Pocock’s kite-pulled buggy was quite a success. On windy days it would often beat buggies which were pulled by horses. 

Then in the early days of aviation, all of the great inventors of the time – even Alexander Graham Bell, inventor of the telephone – were flying kites to figure out how to control airplanes. But Bell and other famous inventors were outdone by Orville and Wilbur Wright, who developed better kites than anyone else. Just like Bell, the Wright brothers did many experiments with different shapes of kites, and the knowledge they gained helped develop the control systems which guided their airplanes. Their experiments with kites helped them to understand how to keep an airplane under control. Their kite experiments were a big reason for the success of their first-ever 12-second airborne flight. The Wright brothers’ 12-second flight was a significant step forward in the history of aviation, and the knowledge they gained from flying kites had a huge effect on this achievement.

But unfortunately, after the Wright brothers, kites once again became only children's toys. People kept thinking of them as kids’ toys until the 1970s, when the world had its first major energy crisis. At that time a man named Miles Loyd wrote a carefully researched paper about how to use a kite as a wind turbine and generate enormous amounts of electricity. The key observation that Miles Loyd made is that a free-flying wing can move more easily and generate more power than a fixed-wing turbine. Unfortunately, Loyd’s research was ignored. Instead of using kites to generate electricity from the wind as Loyd suggested, many fixed-wing turbines were built. These fixed-wing turbines have gotten bigger and bigger. Some fixed-wing turbines are up to 100 meters in height, but that seems to be their upper limit; they can't really go a lot higher than 100 meters. However, the power of the wind increases considerably above 100 meters. In fact, there is about twice as much wind and twice as much power available at 400 or 500 meters. And, as you probably guessed, kites can easily reach a height of 500 meters or even higher, so potentially they could produce a lot more energy than a fixed-wing turbine. 

Today we are again experiencing an energy crisis, and now we have a climate crisis as well. You may have heard that the whole world currently uses about 120 trillion watts of power, or 120 terawatts, every year. Furthermore, energy needs are predicted to grow in the future. To keep up with our world’s growing energy needs and to protect our planet, we will need to produce at least 100 terawatts of clean, renewable energy within the next 20 to 30 years. We need to use wind to reach this goal because it is the second-largest clean energy resource. Solar energy is the largest, but wind energy is a close second, and it will play an important role in reaching the target of 100 terawatts of clean energy. However, the majority of wind power is in the higher altitudes, above 100 meters, and we have not yet developed the technology to make use of it.

So, this is the beginning of a new age of kites. At our test site on Maui, Hawaii, we are already generating power by using kites. We have created robots which can fly the kites we have developed because we fly our kites for thousands of hours at a time. At this point, we have a kite that can produce 10 kilowatts of energy per day. One kilowatt can power a house for a day, so this kite generates enough power for ten households. This kite is not really very large, about the size of a small piano, but much lighter. The most significant thing is that we're developing its control system, as the Wright brothers did. Better control systems on our kites will enable sustained, long-duration flight. We're working towards using kites that fly at a height of 600 meters and generate large amounts of clean electricity. We believe that in just a few years each of our kites will be able to produce a 1000 times more power, a few megawatts of power, not just a few kilowatts like they do now. We are confident that as our kites become larger and have better control systems, we will be able to reach our goal of kites that produce 1000 times more power than our current kites do.

Perhaps you’re wondering how big our kites will be. Well, a kite the size of a paper airplane could power your cell phone. A kite the size of a small plane like a two or four-passenger plane could produce 230 killowatts every day. But we will be able to produce more than 230 kilowatts of power from a kite if we can develop a kite larger than a small plane. Our goal is to produce a kite the size of a jumbo jet which will produce 10 megawatts of power every day. So, you understand that size really matters, because just 10 kites the size of a jumbo jet would allow us to produce 100 megawatts of power each day, which is enough to power 100,000 homes. Yes, you heard correctly, 10 kites the size of large jets could produce 100 megawatts of power, which would provide electricity for 100,000 homes.

You may say that this sounds impossible, and I agree. But “impossible” is what has happened many times before in history. So this is a story about the impossible plans of people who love kites and who will not give up until their dreams become a reality. I am lucky enough to be working with 30 of these people at our test site in Maui, Hawaii, so wish us the best. And thank you for listening. 

NOTE-TAKING GUIDE
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Kites in Europe



George Pocock
	
buggy – a light car usually pulled by a horse 





Early days of aviation

Alexander Graham Bell

Wilbur and Orville Wright
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Miles Loyd





Windmill with a "fixed-wing" (inflexible) turbine
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Today’s energy use and future needs
	
 






 
Kite test site at Maui, Hawaii 










How to convert kilowatts to megawatts
1000kW = 1MW
1kW = 0.001MW


Size of the kites
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