
Banning Burt 
Yiguo Chen 

Chaz Enbody 
Benjamin Shields 

Yang Yang 



Introduction 
 WERC Competition 
 Potable Water 
 Communities 
 Electricity 
 Thermal Distillation Units    

 
 
 

engineeringforchange.org 

Presenter
Presentation Notes
In many areas around the world, there is a shortage of clean drinking water. In poorer communities, the drinking water has a high chemical and bacterial content. Many of these small communities have a lack of technology with poor access to electricity. Therefore, solar distillation stills are a great solution to purifying water sources in order to provide clean drinking water to these communities.



Background 
 Ancient Technology 
 Salt 
 Sixteenth Century 
 Chile 1872 
 U.S. Navy in WWII 

 

naturaltherapypages.co.uk 

northofseveycorners.com 

Presenter
Presentation Notes
Solar water stills have been used for thousands of years. The original use was to get salt from salt water, over time, it was used to purify contaminated water and make it potable. The first documented solar stills were in the sixteenth century. The first large-scale solar still was built by a mining community in Chile in 1872. Solar stills became popular in the US Navy in World War II by making inflatable plastic stills for drinking water. Developing countries are interested in solar distillation treatment process because of their need for clean water. The water being analyzed in this competition is brackish water with a variety of dissolved chemicals and minerals. The objective for the final design is to reduce the amount of contaminants in the water with the most efficient and cost effective design. The brackish water contains a multitude of contaminants, which are outlined in the following table: 



Problem Statement  
 Design a still with the highest efficiency  
 Design a still that is cost effective 
 Ensure that the brackish groundwater contaminants 

are removed 
 



Brackish Water Condition 
Component Value 

Conductivity 6100 µS/cm 

Sulfate 3300 mg/L 

Chloride 550 mg/L 

Hardness (as CaCO3) 3000 mg/L 

Sodium 700 mg/L 

Calcium 600 mg/L 

Magnesium 375 mg/L 

Silica 25 mg/L 

Strontium 10 mg/L 



Constraints 
 Cost       
          
 Electricity 
 
 Location’s water   
          
 Efficiency  
 
 Weather 

           Providing a low cost product at a high                  
efficiency will allow the final design to be easily 
replicated and maintained. 

 
          Without an outside source of electricity, other 

means will be utilized to heat and pump the 
water throughout the system. 

 
           The water presented at the competition may be 

different than the water presented at the test 
site. 

 
          Theoretical water production efficiency may 

differ from actual efficiency of the still, resulting 
in lower production of water. 

 
          Due to inconsistent weather conditions, it will 

be difficult to have ideal heating conditions for 
distilling the water. 



Location –Flagstaff  
 Map 
 



Location-Climate 
 Climate-March,2012 

 
 
 

 Climate-November,2011-October,2012 
 

 
 

Average Maximum Temperature(oF) 52.9 

Average Wind Speed (MPH) 8.4 

Average Sky Cover 0.1 

Average Relative Humidity (%) 51 

Average Maximum Temperature(oF) 62.5 
Average Wind Speed (MPH) 6.6 

Average Sky Cover 0.2 
Average Relative Humidity (%) 51.7 



Technical Process 
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Presentation Notes
Solar distillation stills use heat from the sun to clean water. Commonly, a solar still consists of a shallow basin with a transparent glass cover. The sun heats water in the basin and causes the water to evaporate. The evaporated water rises until it hits the glass cover where it turns back to liquid and runs down the glass until it falls into the collection trough leaving the salts, minerals and bacteria in the basin. One example is a box solar still which can be seen in Figure 1.



Different Still Types 
 Concentrating Collector Still 
 Multiple Tray Tilted Still 
 Tilted Wick Solar Still 
 Basin Still 

Presenter
Presentation Notes
There are four types of structures used in a solar still. They include a concentrating collector still; multiple trays tilted still, tilted wick solar still and basin still.Concentrating Collector Stills use mirrors to focus sunlight onto an enclosed evaporation container. The concentration of light causes high temperatures that evaporate the water. The vapor is then transported to a separate container. A Multiple Tray Tilted Stills has a series of shallow horizontal trays in an insulated container with a glass cover. Vapor condenses on the cover and travel to the collection unit for storage. The Unit can be tilted to be perpendicular to the sun’s rays.The Tilted Wick Solar Still uses fibers to distribute water over the exposed surface so that the expose to sunlight causes it to be evaporated.  Vapor then condenses on the cover and travels to the collection unit for storage.Basin stills have a basin, support structure, transparent glazing cover and distillate trough.  Even though this still is the most commonly used, however, large units usually do not have an overall high efficiency. 



Different Materials 
• Steel 
• EPDM Rubber 
• Butyl Rubber 
• Asphalt Mat 
• Cement 
• Black Polyethylene 
• Roofing Asphalt on Concrete 
• Wood 
• Fiber Glass 
• Aluminum 
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Presentation Notes
High DurabilityLow costHigh local availabilityLow skills neededLow cleaning necessityHigh portabilityLow toxicity



Timeline  
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Questions? 
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