Solar Panel

Solar/photovoltaic panels are used to change the suns energy into usable electricity. Each
panel is made up of a number of solar cells, depending on the voltage you are wanting to
get out of it. Each cell is creates a little more than .5 volts DC, no matter what the size.
The only thing that changes with size is the amperage/current. If you take a .5 volt @ 3
amp solar cell and break it in half, you get two .5 volt @ 1.5 amp cells. Each cell has
positive leads on the bottom and negative leads on top. Wire it up and you got a panel!



This is the second panel I've built. It's made out of 3/4" plywood instead of tape and
cardboard like I've heard from others. If you just neeed something quick and dont need it
to last in weather(like if it's going inside behind a window or such), then This website
would better suit you construction wise. If you looking for a less expensive than buying
but durable enough to last outdoors panel then keep on reading. This panel is made of 90
cells, which will end up being about 16.5 volts @ 9~Amps.

First, we start with a base for the panel. Each cell here is 3"x6" so for 90 cells, | used a
60"x35" piece of 3/4" plywood. I then cut 1 1/2 rails to go around the edge and to
seperate it into 3 sections. That way the glass has more support in the middle, and if it
breaks, it wont do as much damage. After I put the rails on, it's time to start sealing it up.
I choose some Bondo Fiberglass Resin to coat it, because it will act like a hard plastic,
and keep out moisture.

Edit: I've been informed that fiberglass resin is a polyester resin and will not hold the
moisture out very well. The best thing to use, which I'm switching to is a aluminum
epoxy type sealer called ALUTHANE which can be found Here.


http://nova.georgefox.edu/matpm/2005/holmesp/solarpower.htm
http://www.epoxyproducts.com/e_nonepoxy.html

For each section, cut a piece of 1/4inch plywood(or you can use cardboard, or foam, since
it will be protected from the elements), to fit into each one. These will be holding your
cells. Use a pencil and map out where the cells are going, and drill holes between each
cell, where the wires will meet.



While we are waiting for everything to harden up, and apply a 2nd coat, | start the
soldering. This is the long part that you need patience for. Each cell has 2 strips on the
top and 6 rectangles white rectangles on the back for soldering. There are two ways of
connecting the cells: You can use the tabing that most of them come with on the front,
and just solder the end hanging off to the back. If you dont do that, you have to buy extra
ribbon and solder a strip to the back of each cell. That way if one breaks it will be easier
to go back and disconect later. Since the first way makes repairing increadibly hard, |
went with the second method.

Tip: A flat tip 30 watt soldering iron and Silver Bearing solder works the best. You can
get silver solder at any Radio Shack. Touch the iron to the rectangle on the back of the
cell(each of 6) and feed a little solder into it. That should leave a little drop of solder
connected to the cell. Do all six.



Then stick the ribbon(the mettal strips) on top of the droplets in the opposite direction as
the negative(top) wires, and touch the iron on top of each one to melt the solder around
the ribbon. Do this to all the cells.



Time to attach the the cells. We have to make sure we stick them on in the right direction,
because once they go on they dont come off.Each row will switch which end of the cells
are sticking up, looking like a snake pattern. On each section piece that you cut, put 3
strips of double sided tape for each cell, to hold it in place. Then, feed thewires for the
first cell through the holes, and stick it on there. We have to be careful because the cells
are very brittle and break very easily. | suggest using a dry rag to press lightly on each
one, that way you avoid finger prints as well.






Continue to stick more cells on until it's complete.






When we're done, lay it down on a flat suface(like a rug) upside down and carfully solder
the wires which are coming out of the same holes, together. Notice the ends connected
together.

Now we have to do the final wiring. Connect the sections together by soldering wire or a
metal strip between each one. Remeber, all the positives together and negatives together.
If we dont wire this way(Parellel), then we will have 45 volts and 3 amps. We want
15volts and 9amps. Also have to have the power outside the panel, so I'm drilling 2 holes
for a positive and negative bolt to go through. We cant forget that drilling into the wood
will be the spot will moisture will try and get in, so we have to make sure it is good and
sealed up with resin or epoxy.



And since we are putting this on a tracker with 3" steel square tubing, we attached four
bolts sticking out the back, to bolt it to the tracker.

Since we're all done with the cells, we can place them in the panel. Now it's starting to
come together.






Finishing it up: I'm using silicone around the edges to seal it up water tight and help hold
it on. The silicone will stay forever flexable so I can remove the glass for any reason later
on. After you lay the glass down, get some 3/4"-1" angle aluminum to put along the top
edge to hold the glass on. Drill holes in the side to screw the aluminum on. This way,
when you need to do maitinance, you just unscrew so you dont have use a stronger
caulking and chance breaking the glass when you try and get it off. Now your panel is
finished and ready to go up.
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As for cost, | tried to get best looks as possable along with a good sturdy panel. If |
wouldn't have gone for the "easy maintanance" path, | could have saved $40 bucks. |
believe that's probably what I'll be doing next time.

Free Wood

Free Glass

$28! Aluminum

$80 Cells

$10 Double sided tape

$2 Extra Ribbon (1000ft for $50)

$3  Solder

$5 Silicone Caulking

$5 Junction Box

$4 Bolts, nuts, ect...

$13 Resin



Total = $150

NOTE: After countless emails about where | got them, | purchased these cells in 2002-
2003 so the prices have changed. I bought them on Ebay, but the prices are almost
impossable to get now days unfortunantly. Maybe one day it will again be cheaper but
until then, 1 will soon be posting about my other solar experiments on cheaper solar

energy.



