Solar Dryer, Materials List/ Basic Construction Information
Overall to-scale depiction:
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Materials List (all dimensions actual):

Basic Structure:

· 2 pieces 2’2” x 1’2”x .75”  (0uter walls)

· 1 piece 2’1.25” x 1’1.25”x.75” (Inner Divider)

· 1 piece 2’2.75”x3’10” x .75” (Bottom)

· 1 piece 3’10”x1’2”x.75” (Back)

· 4 pieces 1.5” x 2” x 2’1.25” (Inner Racks)

· 1 piece 3’8.5”x1.5”x.75” (Bottom of Front)

· 1 piece 3’8.5”x6”x.75” (Door)

· 1 piece 3’8.5”x5.75”x.75” (Top of Front)

· 1 piece  2’x.75”x2” (to cut “hinges” from)

· .25”x.75”x12’ (to attach screening)

· 2 sq. ft. screen

· 2 hinges to attach the door

· putty to seal all the cracks (in Nicaragua we used saw dust and glue)

· weather stripping

· Black Paint to paint inside  (must handle heat)

· Weather Durable Paint for the outside 

· Long screws 

· Medium/ Short Screws

· Little nails (to attach screening)

Screens:

· 4 pieces .75” x .75” x 2” (front to back component of screen)

· 4 pieces .75” x .75” x  1’7” (screen-other direction-fits inside)

· .25”x.75”x15’ (to attach screens)

· 10 sq. ft. of screen (conservative- need 2 2x2 pieces)

· tiny nails 

Top/Glazing:

Should we test it with bags first? Long term we probably want glass because the ovens will stand in the rain/ outdoors for long periods of time, and the bags might not be durable enough. 

Anticipated Tools:

· Jigsaw to make oval cutouts for screens

· Table saw to cut large pieces

· Drill

· Hammer

· Clamps

· Planer (if wood needs improvement)

Documentation of our work in Nicaragua


The tools and materials available in Nicaragua were vastly different from what is typically available here. Because of this, we will document the specific procedures that revolved around the specific materials and tools that are readily available to Las Mujeres Solares in Sabana Grande. 

Steps/Procedure:

1. Begin by building the base of the solar drier. The base is the largest piece of wood. In Nicaragua, the wood available was unevenly cut and very green so we had to construct the oven so the risk of the pieces separating due to warping was minimal. To do this, we connected all four pieces of the base (4 long boards) using lap joints and filled the gaps with glue. The steps involved were as follows:


- Use the table saw to make lap joints (about ½ inch lap joint, aimed for ½ inch, had to adjust somewhat with passes with very low blade heights to get it match up)


-The base was made of 4 long boards (see previous section for sizing) - the size of the boards was dictated by availability. They were connected by lap joints to match the proper size. 


- The wood was cut unevenly so we had to sand the pieces down and square them using a sander, file, and planer to make them fit together squarely.


- After fitting the pieces, we attached them with white glue (the only glue readily available to us). We tried our best to clamp the pieces as they were drying using available clamps, and we used weights (a large rock and books) to press the joints together. 


- As the glue was drying and it became apparent that the glue wasn’t goint to be a perfect seal we concocted a mixture of sawdust and glue (similar to putty) to fill the gaps. Using this concoction we tightly filled the gaps to prevent bugs from coming it (sanding as we went along). 


- This process is highly dependent on the state of the wood. At Cornell, we would probably purchase a piece of plywood and cut it to size instead of this whole process. 

2. Preparing the sides and front- creating vent holes.This process was made more difficult by the dullness of the jigsaw, but because the vent holes aren’t that large the process was manageable. 


-Set the measurements of the vent holes and mark how far apart from the top and from the sides (see image).


-Outline the vent holes as rectangles, and use the largest drill bit to make a large enough hole so that the jigsaw will fit in on one end and use the jigsaw to cut out the vent hole. 


-Round out and smooth out the inside of the vent holes with sand paper and a planer (all four vent holes).


-Add mesh to the vents by placing it against the vents, folding the edges in (so frayed edges will be prevented from fraying more- cut the mesh a little bigger than the vents) and place thin strips of wood around the edge of the mesh and nail it down with the tiny nails to keep it in place and keep the mesh relatively taut on the vent holes. 

 
- Repeat Process for all 4 vent holes. 

3. The next step involved putting the sides of the dryer on. The dryer we constructed in Nicaragua had a base that was inset 1.5” from the bottom. We will include instructions to execute this, but the dryer pictured above does not have this aspect because we feel that it was not beneficial to the design. 


- To inset the base of the dryer, put it on 1.5” spacers, marked where it should connect to the side boards and prepared to attach them.


-We glued the sides of the dryer to the base and then used 5 screws to tightly attach them. Then we filled the cracks in the wood with the glue/sawdust mixture we had used before on both sides. If the gaps in the wood are too large to fill with sawdust cover them with ⅛” thick wood strips and nail them down and seal it with glue/sawdust to ensure that bugs/insects will be unable to enter. 

4. Placing the back of the dryer was a relatively simple process. The back needed a connection between the side walls and bottom of the dryer, we glued and then used minimum 6 screws to complete the connection. To compete this process, we sealed all of the gaps with sawdust/glue mix. 

5. The next step was to add the middle of the dyer. To do this we placed the middle piece halfway between the two walls, attached it with glue and then used screws to strengthen the attachment. We screwed in from the back piece first and then flipped the dyer over and screwed it from the bottom. 

6. After attaching the middle, we attached the wood blocks on the inside of the oven that the screen racks could slide onto. We used 4 wood blocks (long blocks of wood that supported the screens midway between the top and bottom of the oven). The blocks were screwed in to the sides and middle section of the oven such that the screens would slide in easily when the door was open (middle of door height). For the middle piece, use long screws on one side after the other has already been screwed in. 

7. Next, we need to put together the front of the oven, which included a bottom piece, a top piece and the door. 


- For the bottom piece we attached it in place with glue and screws so it was in line with the bottom of the oven.


- For the top piece, we attached it in place with glues and screws so it was in line with the top of the oven. 


- To attach the door, we placed it where it fit inbetween the top and bottom pieces and attached the bottom to the bottom piece with hinges taking care to put the bulky part of the hinges on the outside so there was no gap between the bottom piece and the door (in order to prevent bugs/insects from entering through the bottom).


- Next we needed to make sure that the door would not get jammed with the top piece. To do this we planed the door to fit and then planed it so it tapered so it could open and close easily without jamming. 


- To ensure that the door would remain closed and that bugs/insects would not be able to enter the oven we weather stripped the opening and attached side hinges to hold the door closed. In our revised design (pictured) the door is inset inside the sides and prevented from opening by twisting wooden blocks. 

8. The screen frames for the fruit were made up of thicker wood, cut to size (above) and nailed into rectangular frames.


- After nailing the wood into frames, the screens were cut to size and ⅛” thick wood was nailed around the edges to keep the screen in place. 

9. Paint the outside of the box with the colored paint available and the inside of the box black so the box will heat up. Take care not to block the mesh screens with paint, and thin the paint with turpentine as needed. 

10. Add a handle to the door.

11. In Nicaragua, we constructed the top of the oven using oven bags (material subject to change). 


- Attach three or four bags together by melting them slightly (careful not to have a holes in the bag). 

- Using glue and staples attach the bags to the top of the oven to hold it in place. 

- Create an angled frame around the edge of the oven to hold it in place. 

- If using glass, make sure the glass is cut to the appropriate size such that it will not crack if the wood beneath it warps. 

12. Make a steel frame for the dryer to rest on. 


- Cut the long piece of steel into 12 pieces to make a stand


- Use the drillpress in order to cut out holes in the steel so that the nuts and bolts could fit into place.


- Put together the frame with the cut pieces of steel, nuts and bolts. Note: we attempted to cut the steel with a saw at first and then switched to using the small chop saw. 

Other: screwing technique (??) 

Changes from original design that we will implement when we construct a dryer in Ithaca:

· No overhang at the bottom (not necessary to place on stand- it actually made it more difficult)

· Instead of hinges to hold the door on we want to use wood blocks with screws that can rotate (cheaper and potentially will work better)

· The door is inset inside the outer edges of the walls, intended to be easier to seal

· Some dimensions are slightly altered

· Do not use lap joints, use one large piece of plywood 

