FOLLOW THE SUN
THE EXPERIENCE AND CONCEPT

The sun is an almost perfect sphere of hot plasma.  It was born 4.6 billion years ago, and is the center of our solar system.  We exist because of it, without any apparent daily knowledge of its mechanism or intent; we take it for granted.  “Follow the Sun” in the desert sky.  The golden winged sun trackers harvest solar energy by tracking the sun through the sky and magnifying sunlight using the water filled sphere onto a compact photovoltaic panel embedded on an automated track.  The orange fins are akin to the hands of a clock that tells time by pointing at the sun in her sky.  It follows the sun through the sky, and it also marks the sand beneath it as it sweeps through solar trajectory.  The fins are attached to the automated track that is programmed to follow the sun through through its seasons.   The path through the field of sun trackers is also a map of the summer solstice solar path that connects the light rail to the roads.  Sand is used as a landscape that can be a literal “sands of time” because of its ability to be marked, and because of its availability in Abu Dhabi.
TECHNOLOGY AND ENERGY CALCULATIONS
The Rawlemon technology uses acrylic spheres that are solar concentrators to focus sunlight onto a photovoltaic thermal (PV+T) solar cell.  The solar radiation is increased by concentrating the sunlight through a sphere filled with water, allowing the solar orbs to generate the same amount of power using a smaller photovoltaic cell as compared to a larger solar panel. These panels are 25% the size of conventional commercial solar panels but have the same efficiency.²  The spheres in “Follow the Sun” can absorb diffused rays of solar energy to harness solar energy during low light conditions such as early morning hours, overcast days, late evenings, and even moonlight.1, 2 Unlike conventional solar panels that are fixed in place and only able to harvest energy for part of the day, these spheres can track the sun as it moves across the sky each day.2 Each solar panel is mounted on a dual access tracking system, maximizing the potential power generated.1, 2 By utilizing PV+T solar panels the spheres will generate both electricity and heat.  The heat can be used as thermal energy.2 
To calculate the power generated, we used the following equation:
P = [nameplate capacity] x [time] x [capacity factor]
Electrical generation nameplate capacity: 220W/m2 (5) 
Heat generation nameplate capacity: is 350 W/m2 (5) 
Capacity factor: .25
Because the sunlight is focused through the orbs onto the photovoltaic cells, the area of light being collected is a circle within the diameter of the orb. The equation for the area of a circle is as follows: A = πr2
In this intervention there are 50 orbs that are 3.0 m in diameter.  The effective area for each 3.0 m orb is 7.07 m2.
Electrical power generation for the 50 orbs per year:
Pe2 = 50 x (220 W/m2 x 7.07 m2 x 8,760 h/yr x .25) Pe2 = 170,316.30 kWh/yr
Total electrical power generated per year:
Petotal = 170,316.30 kWh/yr
Thermal power generation for the 50 orbs per year:
Ph2 = 50 x (350 W/m2 x 7.07 m2 x 8,760 h/yr x .25) Ph2 = 270,957.75 kWh/yr
Energy storage proposed to exist within adjacent on site building, or underground, underneath a sand dune.

Materiality + Dimensions

There are 50 acrylic spheres, 3 meters in diameter, filled with water, and set on a stainless steel structure that is 18’ high.  The tracker and components are all made of stainless steel.   Each sphere has an 18” PV+T panel.  Each sphere also has a 18’ long flexible aluminum fin attached to the motorized tracking mechanism that follows the sun.  This fin is welded on the the ball bearing tracking frame that shifts through the day and seasons.  The site is filled with local sand that has been appropriately cleaned if it is sand that has been removed from demolitioned sites.  The energy storage component is located underneath the dunes, in waterproof containers.  Energy is sent to the a grid node from here.  
Environmental Impact Summary

The most reliable and obvious source of power in the Abu Dhabi is the sun.  With the year round intense solar exposure in this desert region, maximizing solar power on an occupiable and reasonably  sized footprint of land makes sense.  The light magnifying spheres need to be filled water, but this can be cleaned grey water or other waste water.  The spheres make the smaller photovoltaic panels more efficient by focusing and tracking the sun.  Typically, to equal the amount of solar energy being harvested with these magnifying spheres and small PV panels, a larger eyesor of a PV panel would need to be used.  The entire site is filled with smooth sand, the type of sand that is useless for fabricating construction grade concrete.  This by product sand can be used to fill the landscape and serve as a reminder of place and time through materiality.  
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