Solar Thermal Energy Anyone?
By Richard Williams  5/28/09

           Today we are all supposed to be aware of using carelessly and many times needlessly, Mother Earth’s precious resources.  Do we have to use oil and gas to heat our homes, schools and other buildings?  Probably yes for now, until we get this bus turned around and heading in the right direction.  Read about my solar experiments today that you could promote or use in your higher grade level classes.  I know it works and I demonstrated it today for a large group of engineers, scientists and educators.

           Again there is a challenge to keep things simple with the engineering keyword KISS used to guide me.  “Keep It Simple Stu_ _ d.”  Complex often equates to expensive and complicated.  I do not like either of those words, so using materials and designs that are easily obtained  and used, especially for school projects, is always a parameter for me.  Like my Fettuccini Pasta Bridge, I wanted things that could be easily obtained, cheap and used by students.  “Now, one word of caution here, please.”  What I designed works well and does get hot.  The tip of one of my fingers is sore from a slight burn from a quick touch when it was used to test to see if something was getting hot.  It already was.  I believe that pictures are worth a thousand words and my SolidWorks designed digital screen shots can give you ideas to use as you see it or enough inspiration to come up with your own similar creative ideas.  Let us begin with some easy SolidWorks screen shots.  This is going to be a heliostat and I used 3 inch sized mirrors I got from Michael’s Craft Store.  If you don’t have them check out any craft store in your area.  Very reasonable I thought.  It cost me $2.29 for a package of five highly reflective mirror surfaces.  My first half of the array has 36 of these individually focusable mirrors.  The small nuts and bolts were expensive but I did not search for a work around or a substitution or purchasing them in a large quantity.  The moldings were also expensive but if you have a wood working shop you can strip your own pieces from a larger piece of board lumber.  Do get someone to do this for you that has a wood working shop.  If you have never done this don’t try it.  Now for the pictures.
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    I know it looks simple enough and it is but this 1/4th scaled down version of the full mirror size one of 1 foot mirrors has everything glued together with my left over Elmer’s Wood glue from the bridge I built.  Too small to nail or screw together so glue is a great alternative but you might have a better idea.  The mirrors themselves were glued onto a 3 inch square wood backing .25 inch thick with contact cement.  Just follow the directions on the can.  I bought a quart and I have an awful lot left over.   Next two screen shots are the mirror sub-assemblies.
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   With this configuration it can pivot on the vertical and horizontal axis.  This leaves one more axis to worry about but to get your students interested in solar thermal energy we can skip that part for this article.  However, you would optimally want to have the mirror surfaces at perpendicular angles to the sun with a slight deviation off that perpendicular angle to reflect the sun light onto a target surface not blocking the sun light to the mirrors.  This is sometimes referred to as the critical angle.   Now we build upon what we have here with this sub-mirror assembly.  It grows into something like this down below here.
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     My full array will have two 36 mirror arrays joined together with a piano hinge and set 120 degrees apart.  Picture will follow but first one important consideration on these arrays that you have to consider if you want to use the same idea as I am portraying to you with mine.  Each full row must be slightly offset from the one below it and my offset was ¾ of an inch.  You cannot have the bolts for the vertical pivots interfering with each other.  It does not affect the working of the array.  I think the picture down below says it all.  (  I did use a lot of very small washers as spacers to provide clearances needed for free movements.
[image: image11.jpg]



  My final solar thermal project might look something like this below.
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  Okay, so does it work?  Yup, sure does.  Just don’t try touching the white spot.  Take it from me it is hot.  
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