Appendix C: Manual for constructing a solar box cooker

Based on the manual provided by the STEVEN Foundation, Ithaca, NY and the Chez Helios Solar Oven Team (Cornell, Spring 2004)

Materials for 1 box:

· ¾” plywood, 18” x 23”

· ¼” plywood, 2 4’ x 8’ sheet

· 2 x 4, 20’ worth

· 26 gauge sheet metal 

· insulating material (e.g. loose fiberglass, newspaper
)

· Reflecting material (aluminum foil, potato chip bags)

· silicon caulk 

· double-strength glass (1/8"), 23" x 15"

· 1 ¼” drywall screws

· small nails

· tacks

· corner braces

· black paint, preferably high-heat

· 18 1” standard hinges for the reflecting panels

· 3 2” standard hinges for the back door

· 6- 2 ½” X 1/8” bolts with matching nuts

· Rope or string

Diagrams for the solar box cooker are located at the end of this manual.

1.
Make the box. See Oven Box Plan p. 1.

· Cut a 23”x18” piece from the ¾’ plywood to use as the box base.

· Cut two trapezoidal pieces matching the dimensions shown for the left side panel (p. 2 second diagram), one  23” x 13.5” piece (for front), and one piece for the back panel (p. 4 first diagram).  All pieces are cut from the ¼” plywood to use as the four walls of the box.

· Cut the 2 x 4 into lengths necessary to create the wood shown on the side panels, the bottom panel, the front panel, and the back panel.

· With drywall screws, screw the wood pieces onto the appropriate panels.

· Nail and screw the front and two side panels together and to the bottom panel to make a three sided box

· Attach the back panel only to the bottom panel using the 3 2” hinges at the bottom of the back panel so that the back panel can swing down

You should now have a box with a back door that opens downward.

2.
Make the oven top. See Oven Glass Top Plan (p. 4 second diagram).

· Cut two pieces of 23+” x 1.5” x 3/4” and two pieces of 18+” x 1.5” x ¾” wood strips from the 2 x 4. Add a ¾” deep, 3/16” wide notch to wood strips (the blade of a table saw is of the correct width for this task).

· Saw the wood strips at 45o to correct length (two pieces 23” x 1.5” x 3/4” and two pieces 18” x 1.5” x 3/4”; a miter saw should be used for this task).

· Fit the frame pieces around the piece of glass and staple them together. Apply silicon caulk onto the edge of the frame and glass to hold the glass in place.

3.
Cut and fold the metal liner and install the insulation. See Oven Plan (p. 5).

· Three pieces of 26 gauge sheet metal pieces make the metal liner of the oven box. One piece is cut as shown on p. 5 diagram 1 and folded into a U-shape that covers the two sides and the bottom of the oven box.  The second piece is cut at 20” x 10.5” which is used for the front panel.  The last piece is cut as shown on p 5 diagram 3 for the back panel.

· Paint the bottom of the U-shaped metal liner black.

· Install the insulation, which should be 1 ½” thick so that it fits under the ledge, into the box. 

· Fit the metal liner into the box. 

4.    Cut and assemble the reflector pieces. See the Oven Plan (p. 6).

· Cut two 21.5” x 16.5” pieces and two 16.5” x 16.5” pieces from the ¼” plywood.

· Cut four trapezoid panels 12 7/8” high, 11 11/16” wide on the top edge and 2 ¼” on the bottom edge. Note that the dimensions of these trapezoid pieces will likely have to be modified to make them fit with the rectangular pieces later on.

· Cut the reflector frame pieces to the sizes shown on p 7 of the plans.  The difference in height is so that the reflector panels can fold down on top of the frame for storage.

· Attach two trapezoidal pieces to each of the side reflector panels with 2 1” hinges for each trapezoidal piece so that the trapezoidal pieces can fold inward onto the side pieces.  Attach the side reflector panels and the front and back reflector panels to the reflector frame in their appropriate spots using the remainder of the 1” hinges (3 for the front and back and two for each side) so that the reflecting panels can fold inward onto the frame.  

· Once the reflecting panels are in place, drill two holes (one in the top section and one in the bottom section) in the free end of the trapezoidal panels and two more holes that line up with each of the holes in the trapezoidal panel so that a string can be used to tie the free sides of the panel together.  Repeat this for all free ends of the trapezoidal panels so that the entire reflector can support itself rigidly.

5.    Cut the reflective plastic sheets and tack them to the reflector panels.

6.    Final touches and assembly.

· Add a handle – screw a long piece of metal wire onto the top of the back door

· Place the oven glass top onto the oven box and the reflector assembly on top of the oven glass top.  Drill holes through the box that line up with the center height of the reflector frame so that the 2 ½” x 1/8” bolts can be used to fasten the reflector to the box.  There should be two holes on each side and on the front of the box.  (Do not drill holes for attachment to the back of the box because the door needs to open).

· You should now have a complete oven with access through the back door and a detachable collapsing reflector.

� Insulating material should be able to withstand temperatures up to 170oC without smoking or melting. For constructing a control oven, we suggest using rolled up newspaper.





