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Making Solar panels from individual cells

First you need some cells. These are the building blocks from which solar panels are made. You can buy them from Navitron (www.navitron.org.uk, sales@navitron.org.uk tel:07866 852492). Navitron are based in the UK, but they can ship these cells anywhere in the world.

Solar panels (photovoltaics) are very expensive - £6-10/watt is normal. Solar panels are made from a string of small cells wired in series. Regardless of size, each cell produces 0.45volts. The size of the cell determines the amount of power (watts) produced. Each Navitron cell produces a nominal 0.45v, 1.36w. If you want higher voltage, you need to wire the cells in series with each other. If you want higher current, you need to wire the cells in parallel (for example a string of 10 cells would provide 13.6w at 4.5v and a string of 20cells would provide 27.2w at 9v). It is possible to cut the cells into smaller pieces and wire these up in series if you want low power higher voltage panels. The cells are extremely fragile and care should be taken when working with them. Practice your soldering technique before soldering solar cells. Cutting cells should be reserved for more experienced DIYers.

Here are a few pictures of the process required to make up a solar panel from these cells:

Soldering panels to create strings:

[image: image1.png]



Soldering the individual cells together, front wires go to the back of the panel. Almost all wiring is done on the back. A special wood frame can be built with two straight edges to maintain straightness of the cells during assembly. The cells are also maintained flat to avoid breakage. A small weight is applied during soldering to hold the cell in place and moved along as the cells are soldered.
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Seven cells soldered together to form a string 
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Rear view of the string
General purpose silicone sealant (regular household/external) is applied to centre of each cell, The cells are turned over and depressed slightly to adhere to the glass sheet underneath. This method produces less stress on the cells and you are less likely to crack them this way.
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Front of completed panel 4 x 7 grid (12.6v, 38w)
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Rear of completed panel - Here you can see the silicone adhered to the cell and glass.
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Production: Here the cells are hung temporary until mounted on the glass.
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The panels are created and glued together with small spacers (the little white squares evenly spaced using 3/16 inch pieces wood glued to glass). After cleaning the edges, paper tape was added and the entire panel was lightly sprayed with WD-40 and allowed to sit for about a 1/2 hour (outgassing). The tape is removed and silicone was added around the edges where the tape was. 

Next, the cells are all wired up in a complete series connection and each panel tested. 
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 Sealed... The two sheets of glass glued.
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Showing the wires coming out...Back side, between the glass sheets.
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A finished panel. Here you can see the spacers. This reduces the stress on the entire sheets. The stress is equally distributed by using the spacers. (spacers are 3/16 thick wood pieces about 1/2 wide) lightly glued in place)

Adding an Oil Cooling System:
You can leave a space of about 2 inch's in the panel (no glue area) for air flow during the gluing process. This helped to speed up the drying time inside and dries the glue a little faster. It is possible to fill the panel with oil, something like a mineral oil or perhaps a baby oil, which should be filled to at least 3/4 to the top, allowed to sit in the sun heat and add slightly more to top it later (heat might act on the oil and cause it to expand). The reason for the oil is several fold, first it will act as an excellent heat conductor and will distribute the heat evenly throughout the entire two glass sheets. So in essence both the sheets of glass on top and on bottom will distribute heat outwards and produce a overall cooling effect, air flow will be even throughout and any wind will cool them fast. The second reason for the oil is resistance to corrosion, which can't get to the cells due to the oil, therefore can't effect anything in a corrosive sense (wires and connections are intact). The oil also acts as an electrical insulator. I figure the cells at the very least will extend their life span of operation due to this procedure if the oil does not leak. Periodic refilling with a needle type device once a year or so might be required to top it off. The amount of oil I am referring to is very small due to the space limitations.  Adding oil to the panels should be considered ‘experimental’ and should not be done as a matter of course.

--------------------------------------------------------------------------------

[image: image11.png]



Here is a basic frame welded together. 12ft x 4.5 ft approx. It will be suitable to mount 10 panels
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Completed frame.

Wiring Detail
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All the cells and panels are wired in series. Please note: Using broken cells reduces the total output. Avoid using excessively chipped panels on long strings, as it will reduce the overall efficiency. Size determines output in amps! Putting a broken cell into a string of fully intact cells will reduce the current through all the other cells. Any cracks which are horizontal as long as they do not intersect a vertical line are OK. Any cracks that are vertical meaning up/down, are breaking the lines going horizontal and are considered a broken cell and will decrease the output.
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 Solar Map of UK showing the annual total kWh/m2 (30º inclination from horizontal)
--------------------------------------------------------------------------------

Materials Specifications

The glass should be toughened clear white glass (not float glass – as this is tinted). You may be able to get your local glass shop to incorporate your panel inside a double-glazed unit for you.  

The cells are hooked in series, doing so  the  28 cell panels shown are 28 x .50 = 14v, but on putting it into full sun they may produce 16v, a little higher then predicted. The total output per panel will be 3 amps at 16VDC.

CELL SIZING VS AMPS
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The size of the cell tells how much amps will come out of it, the voltage is always the same regardless of the size. You can have 10 cells that are exactly 1/2" x 1/2" producing  5vdc in series, but each cell will only produce at that size 1/4 to 1/5 amp. In series you would get 5vcd at 1/4 to 1/5 amp total output. So the pieces of broken cells are still useful for small applications like night lights, charging ni-cads, LED's and other experimentation. The only difference is the power level. 

As far as cutting the cells, you can use a diamond scribe pen, which semi works, but is still really bad for cutting. If anyone knows of a better way to cut these cells, PLEASE let me know!
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It is possible to create a solder connection anywhere on a cell. All the connections are made of aluminum, however they put a special flux on the solder joints on the vertical and on the back pads. To solder to aluminum is tricky at first, what I suggest is to practice on an aluminum can first soldering a single piece of wire and get really good at it. I know for fact that know one believes this is possible, however do a search on the net for soldering aluminum! It is possible. Here is how...

The key and the problem is "oxidation". You can't solder to aluminum because as soon as you clean and apply heat it has already oxidized. What is needed is a buffer or fluid that prevents oxidation. You  can use - wd40!!! What you do is solder under a little bit of this fluid in a tray, clean, spray and solder... The key however is in the movement!! You MUST move the solder iron and create a bit of cleaning as you apply the solder and heat, it's a little tricky. It does however work and works on the solar cell pieces as well. Practice, practice, practice. 
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Here I have outlined what is good and bad in cell cracks. Anything that is vertical (in red)  is considered bad. Small stuff on the very very edge is ok, just look however at the above amps vs size panel to get an idea of your output loss. 

You can even use fragments of cells for useful purposes – for example for rechargeable NiCad's, LED's and micropower circuits. Because you can add cells in series, they are great for charging NiCad's and making alternative energy ideas.

[image: image18.png]Qutto controller or batts

28 cells
3A@15v

45 watts

28 cells
3A@15v

45 watts

& One pair inseries

puts out 30vdc @34
hooked in series
this pair=90 watts

Then hooked in parallel
Tothe rest

More in series, increases
the voltage. more in parallel
increases current

L ]
Series gircuit
[ i g
Series/Paralle
Parallel
circuit
Etc... more....





If you put more cells in series you increase the voltage, but the current stays the same. If you put more cells in parallel you get more in current but your voltage stays the same. The third alternative is to use a "series/parallel" circuit.  This circuit increases both at the same rate.

--------------------------------------------------------------------------------

Solar cells (made from wafers of silicon crystals) are laminated between impact resistant high transmission glass and EVA sealant. They are then built into rigid lightweight anodised aluminium framing to give a mountable structure. Some modules are also available as laminate only versions. Electrical connection is via weathertight junction boxes. 


For most of the UK there are approx. 4-5 peak sun hours in Summer reducing to 1 hour in Winter.


1 sq metre of PV module ~ 115Wp


1 kWp of well sited PV array in the UK will produce 700-800 kWh of electricity per year. 
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