Biospike

Biospike takes the natural processes of algae growth to create sustainable energy within an artistic representation. The produced fuel can be used to power the activities of Fly Ranch and provide a clean fuel alternative to those participating at the burning man festival. 
Technology


Biofuel is an energy source that comes from the natural process of sequestering carbon. This fuel can be made out of many different sources like corn and other vegetables. Unlike fossil fuels, these fuels are renewable and are less damaging to the earth to obtain. The choice of fuel for biospike is algae. Algae is a single cell organism that uses the process of photosynthesis to create fats that can be extracted to be turned into biofuels. By combining sunlight, CO2, and water, these little organisms can multiply and produce large amounts of fuel in comparison to other biofuel sources like soy and corn. The algae species of choice would be a bioluminescent alga which has the natural ability to glow and prefers warm water such as found in the springs of Fly Ranch
Activities


These tall structures act to create energy in an artistic representation. The spikes vary in height, reaching up towards the sun. The structural shell is made from welded pipes that provide a climbing structure that visitors can climb to experience Fly Ranch from a higher viewpoint. There is a gradual increase in difficulty as the higher the spike goes. This shell also provides an opportunity for artists to come and make their own structures or hang art pieces from the spikes. Biospike is also a representation of the geysers found around Fly Ranch, filled with algae reaching up towards the sky.
Operations

There is a growth cycle that needs to be maintained as the algae grows overtime. These 26 structures sequester carbon out of the air and convert this CO2 into energy. As the algae is pumped through the system, it is mixed with carbon from the surrounding atmosphere to help facilitate the photosynthetic process. The algae need to be pumped out and harvested in order to retrieve the biofuel and the organic mass which can be used as food. The solution is cycled throughout the vessel to keep the water from going stagnate.
Potential Output


Biospike uses the natural processes of algae growth to create a biofuel that can be used in different settings. Using the natural energy of the sun, algae can grow and develop in these structures which can then be collected and refined into fuel and food. These fuels can be used to power generators on the ranch or even have the potential to be turned into a bio diesel that can power the RV culture of burning man. The proposed algae to be grown would come from a bioluminescent variety which would add a glow to these structures, making them visible at night. Each spike holds an average of 22,600 liters of a water/algae solution that can create 11,300  liters of biofuel per year. With 26 total spikes that would make 293,800 liters of biofuel per year, capable of creating 2,850 MWh. The top of the spike holds the algae and brings it up to the light to promote photosynthesis. The verticality of this project allows the algae more opportunity to collect sunlight unlike a typical algae pond.
Materials 

The goal was to use rather plain materials to make these structures easy to produce. The outer shell is to be made out of tube steel that can be cut and welded on site. The reason for this material is its strength and its resistance to corrosion. It adds an industrial quality to the spikes and provides enough strength so that it can be climbed without the worry of the structure breaking. The core should be grounded on a concrete foundation in order to create a counterbalance that that will hold the structure steady and help prevent it from falling over. The mechanical housing is made out of cold rolled steel sheets that match the outer skeletal structure. The mechanical elements can either be custom made or outsourced to a biofuel generator firm who prioritize the creation of custom biofuel generators in order to optimize the production of fuel.
Costs


The costs and time depend on the proposed method of construction. It would be cheaper to build them off site and erect them on Fly Ranch fully constructed. But the element of community and barn raising activities like working on a project like this might encourage the structures to be built on site. Standard hot rolled steel tubing for construction averages around 2.50$ per linear foot. To reach a suitable price, the outer structure can be optimized to use the least amount of steel for a budget. When it comes to the materials needed for a biofuel generator, looking at companies like Schott Glass which is known for not only creating glass for art installations but are also leaders in the creation of elements for photobioreactors that create high algae yields. Looking at their catalogues, they have all the necessary components to create a biofuel generator at this proposed size.
Prototyping


Prototyping can be a simplified version of this spikes. Instead of a whole field, one spike at half scale could be a great test to see the opportunities of a land art project like this. All the parts can be constructed on site with the frame being made out of raw materials brought to the site and cut down to the correct lengths. Bar-stock can be used instead of tube steel for easier execution. The algae containers are available from different manufactures that do custom sized tubing. Working with experts in the field of bio fuels, the execution of these project can become a reality.
Environmental impact


Biospike is minimally invasive to the existing landscape of Fly Ranch. Focusing on a small foundation that would only create 26 holes in the landscape. The algae are creating absorbing the carbon the atmosphere to reduce the pollution that might be blown in the direction of Fly Ranch from local cities and wild fires. Biofuels create less of a carbon pollution that can then be reabsorbed and recycled into the biofuel generator, creating a complete carbon cycle. The part of the algae not used for fuel can be turned into feed for livestock that is housed in the area.
