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Currently, the most common type wind energy generation system in use is the wind turbine, which generates power from the spinning of blades by a force of wind. These traditional wind turbines can be a hazard to bird populations and their migratory patterns, have a high initial cost of set-up and upkeep, and most importantly decrease nearby property values and because many people consider them an eyesore. A small company that is just beginning to take root called Humdinger Wind has thought of a new method of wind energy generation that utilizes only a fraction of the space, does not decrease property value, and can be implemented in pre-existing structures. This wind energy generator uses the vibration of a tension belt to create power and can be fit into the railings of a skyrise or any like structures that receive wind. The drawback of this system of generation is that these smaller generators create much less power than traditional wind turbines although they can be implemented in a wider variety of pre-existing locations and would be a positive addition to sustainable energy solution.  The purpose of this experiment is to construct a wind energy generator from readily available materials that creates electricity without the use of spinning parts or blades; using the tension of a belt that vibrates in wind. It was hypothesized that a wind energy generator can be constructed using readily available items that can create a/c power without the use of spinning parts or blades that occupy space and harm wildlife.

To construct this wind energy generator from readily available materials, the following was used: two yardsticks, double-sided foam tape, double-sided tape, 4 pieces of 1 x 2 wood (2 5/8” long), 4 pieces of ¼” plywood shims (2 5/8” long x 1 1/2”), 50’ of 24 gauge solid, tinned-copper bus wire, two 2” diameter x 1/2” plastic spools, 2-3/4” x ¼” neodymium magnets, 1 ½” grograin (fabric) ribbon, one steel hose clamp, and a Multimeter. Using these materials, a generator can be constructed by following a simple procedure: Cut four pieces of 1 x 2 wood, 2 5/8” long and then cut four pieces of  ¼” plywood into shims which are 2 5/8” long x 1 ½” wide. Next tape one piece of wood and one piece of plywood near each end of the two yardsticks using double-sided tape.  Clamp the shims and plywood spacers together, pinching the banding material (grograin ribbon) at each end. Then coil a minimum of 25’ of 24-gauge copper wire around each of two plastic spools, leaving 4” of wire loose on each end. Attach the two spools across from each other inside the yardsticks approximately 4” from either end of the yardsticks using double-sided foam tape. Now connect together one wire from each spool, the remaining wire from each spool should be left loose to go to the meter to show output. Attach the magnets together with the banding in between them such that they align themselves with the center of the two opposing coils. To find the perfect tension for the band, you may need to loosen, adjust and re-tighten the clamp on the end of the yardsticks away from the magnets. Place the “wind belt” in front of a table fan or in the wind and adjust the belt tension until the band flutters rapidly allowing the magnets to pass back and forth between the coils to create A/C current. The variables of this experiment are wind speed, belt material (also tried were VCR leader, Duct Support Webbing and gift ribbon), belt width, belt tension, and size of magnets (first tried 2-3/4” x 1/8” neodymiums). Experimentation was done to test the effects of various belt types (also tried VCR leader, Duct Support Webbing and gift ribbon) and widths, wind speed and belt tension. Testing was performed at three (3) speed levels of a table fan and data was collected 44 times per fan speed level for a total of 132 data entries using a digital Multimeter. The average output for speed one was .08 A/C mA, for speed two the average output was .2 A/C mA, and speed three was .35 A/C mA, yielding a max output of .4 A/C mA.
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It was concluded that a fabric belt of grograin ribbon in the width of 1 ½” yielded the highest rate of vibration.  Higher wind speed yielded a higher A/C output but it was found that once optimal belt tension was reached, that single tension was the only tension that yielded an optimum output of .4 A/C mA. The production of these generators by a factory would increase their precise construction and efficiency. The limits of the energy generation are restricted by the “readily available” materials used and could be improved with the use of more industrial parts such as a belt type that would be more durable in real world situations. 

Windbelt generators are definitely small, but their size and simple construction allows for them to be easily made and therefore mass-produced using limited materials. These generators are able to be added to pre-existing railings and other structures almost un-noticeably. The limits of energy generation in comparison to large traditional wind turbines is offset by the mass accessibility of implementation that this style of generator can contribute to the green energy solution. These turbines, used in addition to traditional wind turbines, will help bring sustainable energy to a greater population without the need of large construction projects such as acres of “wind farms” and could be easily added to the architecture of cities.

