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Concept (please visualise your idea)

“The Power Tile”
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Picture 1- This first picture is a basic flow diagram of this concept system.  The Piezo-electric floor tiles when deflected under foot give off an electric charge.  The current passed through the grid work of the floor tiles by circuitry/wires (shown in green) could be measured with a voltmeter. The current being received from a random frequency of steps and pressures, will be collected in a battery system and converted to usable energy supplies. From there you would link into a typical distribution system. The end result, or goal rather, is that all interior power needs could be provided simply by the footsteps of the inhabitants of that building or walking space, i.e. terminals, concourses, lobbies, hallways, etc. Thus a new clean energy source is born.
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Picture 2-  An Illustration from Piezo Systems, Inc., a leader in Piezo technology,  shows some of the dynamics of how Piezo Ceramic plates work. “One layer is compressed and the other is stretched. Charge develops across each layer in an effort to counteract the imposed strains. This charge may be collected as observed here.” The upper diagram shows the plates bending on an upward force.  As it applies to foot traffic, you can imagine simply flipping it over so the material is deflecting downwards with each footstep.

Picture 3 shows a possible airport lobby utilizing these tiles.  The glowing green color is shown for effect here, the tiles wouldn’t have to light up when stepped on.

Description (please describe your product, service or product-service-system (PSS))

Imagine harnessing the kinetic energy of every footstep in the world…

There are different forms of passive energy collection already; solar, wind, to name two. We know that where there is motion and force there is energy. Why not use the motion of the person walking, and the force of their footsteps? 

One possible area of research could come from using Piezo technology. In short this technology is based on the fact that the deflection and return of a certain type of material will yield energy.  Morgan Electroceramic, a world leader in Advanced Ceramics describes the technology this way, “Piezoelectricity (from: pressure electricity) is a property of certain classes of crystalline materials including natural crystals of Quartz, Rochelle Salt and Tourmaline plus manufactured ceramics such as Barium Titanate and Lead Zirconate Titanates (PZT).” “The hard, dense ceramics can be manufactured in almost any given shape or size. They are chemically inert, and immune to moisture and other atmospheric conditions.”

So imagine a busy office where the floor tiles will all flex slightly under foot and upon return, they give an electric charge; collectively helping to power…the lights, for example. A busy subway station floor. An entire concourse in an airport. 

What makes this concept a blue-sky idea as opposed to a practical application is a matter of scale. Currently the technology is used in small electronics, with some of the largest plate sizes only measuring 150mm in diameter.  But as with any futuristic idea, further research could yield extraordinary possibilities and applications like the one I am presenting…in this case aiding in a more sustainable world.
Evaluation (please justify the relative sustainability benefits of your concept)

Environmental

The environmental benefits would essentially be in the reduction of the environmental hazards of our contemporary energy production.   Coal and fossil fuels are still our main sources of energy and in terms of percentages they may continue to be so for quite some time. But the problem is that we are creating ever-increasing demands on these systems for energy. Not only is the world population growing, our per capita use of energy is increasing at an even faster rate.  And it isn’t just a problem of creating more energy. The centralized energy grid system has only a finite ability to transmit an amount of current.  Just as our technology is creating a more decentralized business and working world, the production of clean energy may also follow the same path.  We would essentially be creating micro-local energy plants. Just as hydro powered energy plants need to be near a river, the use of these tiles can be wherever there is sufficient foot traffic.  In a world where urban populations are steadily rising, this option becomes more favourable.  

An LCA may or may not prove that these tiles are considerably more or less friendly in production than any other ceramic product, but it is in the use cycle that these tiles would try to prove their worth.  How much coal will be kept in the ground? How much diesel will be saved in the mining of that coal? How much CO2 will be kept out of the air? What percentage of our energy hungry city will not be dependent on an over burdened energy grid?  These are the benefits that will be weighed against the cost production and implementation. 

From a human factors standpoint, which is still an environmental issue, immediately there would be concerns for human comfort i.e., too much give could injure someone. I believe this issue, like the other practical details that would need to be researched could be dealt with in a favourable manner, perhaps lending a more comfortable walking experience. The feel of the floor, which in any case would most likely be unique, would also emphasize to the person walking on it what was happening, i.e. energy being generated under foot.
Social

Many of the most pressing environmental issues seem remote or disconnected from the daily lives of the average citizen. The necessity to pay strict attention to these issues often times is intangible. Even for those willing to learn and go out of their way to act in a sustainable manner it is not easy to become educated of all the environmentally friendly methods. Of course we should all think globally when it comes to the environment, but when most families and people are pressed for time and burdened with other responsibilities it is a lot to ask to actively participate in this movement. 

As designers and engineers we must bring to the general public these ideas in the most accessible manner. 

Instead of trying to get the masses actively participating, just being “actively aware” can be enough and that is one of the goals of this product; a convenient, almost passive system whose characteristics not only make them economically desirable, but undeniably reveal the benefits of sustainable thinking. Through no grand desire to save the environment, consumers can still find themselves being educated properly through the use and methodology of this product- Making a typical, everyday experience, i.e. walking, part of this incredibly positive product movement.

The fact that people would be directly assisting in the production of clean energy would make anyone feel good. And to feel as though you are helping the world just milling around…well that would put a bounce in anyone’s step.

In terms of corporate culture and public perception, the wide spread use and acceptance of this product by the public would create yet another environmental standard by which companies and governments would be expected to meet.  Imagine today if you walked into a new job at a corporation and they didn’t have a recycle program or recycle bins in the cafeteria. The same kind of immediate positive public perception applies to solar panels. While, at this time, they are not expected to be there, when you walk into a building that is utilizing them, whether you are an environmentalist or not, the product is so apparent you immediately have a positive reaction and understand that this company is pursuing progressive policies about clean energy. 

The same kind of immediate positive association would occur with these tiles, they would have a unique feel that would alert the person to their function. Perhaps there would need to be some small amount of education involved, i.e. a sign on the wall of the lobby, but after a while, like solar panels, these tiles would become immediately recognizable, not visually but through tactile response.
Financial

The financial costs involved in retrofitting areas with these tiles would most likely be considerable in comparison to the money generated in their use. The tiles will likely have a thickness, perhaps of a few inches to house the deflecting panel and any circuitry, which alone will complicate a retrofit on existing floor construction. But these characteristics do not necessarily make them prohibitive.  As with solar panels, the initial investment takes years to pay itself off.  After that time you will have a no-cost energy source for the life of the product.  

And with new construction, the designers can factor in the use of these panels, which will dramatically reduce the practical cost of the tile relative to a retrofit.  

In a world where the use of these tiles is common, the financial implications could be considerably large.  Permitting there is enough foot traffic to begin with, an area or building using these tiles could become a self contained energy producing entity.  This will decentralize energy production, eliminating the need for much of the monthly cost of energy intake.  I would image that the energy grid as it is today would not have to change, but essentially the main energy plants could run and assist cities less like life support and more like a crutch.
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