Plastics Engineering Department SLICE project for 26.348

Fresh Water Production by Solar Energy

Earth is gradually deleting its fresh water resource. In this project your team will design and analyze a fresh water preparation unit powered by the solar energy. The basic design is a plastics basin including a water layer. On top of the basin is a plastic film which is transparent to sun light but not permeable to water moisture. When the sun light enters the chamber the water temperature increases, vaporizes, and condenses beneath the plastics film. Fresh water is collected at the center of the unit. This designed was demonstrated on “Zoom” program on PBS [http://pbskids.org/zoom/activities/sci/solarstill.html].

The majority of solar energy is utilized to vaporize water.  When vapor condenses the energy is transmitted to the plastics film and released back to the air or sky.  The rate at which water condenses can be estimated by the solar energy input passing through the plastics film and does not escape from the side and bottom of the tank. In the report you are going to estimate the annual rate of fresh water production and cost of this unit.  

(1) Identify a low price plastics container suitable for this project. The best container is probably a square and circular tank with a large area and a suitable depth. 

(2) Use the data of solar radiation incident on the surface to estimate the amount of energy that can be collected. You can estimate solar intensity assuming that solar energy goes up and down like a sin function over a day and over a year. 

(3) Because water temperature is higher than outside temperature there may be heat loss from the side and bottom of the unit. You can refine your model by excluding the solar energy reflected and that loss from the base and side of the container. 

(4) Estimate annual production rates and cost per kg of water based on a three year life assumption.  

(5) Wind speed is 1 m/sec, air temperature is 20 oC, the sky temperature is -20 oC. Make other assumptions when necessary and justify them, or explain your reasoning.

