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Final Reuort

Last semester, the solar oven sub team I was a part of began construction of
two smaller ovens, one for our use, and the other to be given to the ESWchapter.
The purpose of our work was to have two ovens that would be able to be used in
solar elevations similar to Ithaca's. The design we chose was based on an oven
Professor Vanek had previously used. We made some alterations to the design based
on Professor Vanek's insight, as well as, some changes our team decided to make on
our own. We finished the semester with one completed oven, and the second oven
still needing a fair amount of work.

The main goal I wanted to accomplish this semester was to design and build
a reflector assembly for the completed oven, and decide on the direction ofthe
second incomplete oven, as I put some thought, along with Tim, into alterations in
future construction that could benefit its overall design.

The reflector assembly closely followed the design of Professor Vanek's
previous design, which can be seen in the attached appendices. It was made by
attaching four, square panels and four, trapezoidal panels to a square frame.
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The pieces for the frame were cut lengthwise at an angle of approximately 30
degrees using the band saw. This allowed for the panels to be screwed directly into
the frame and lay at an angle in order to best reflect sunlight into the oven. The four
square panels and four trapezoidal panels were attached together by brackets. Since
the quarter inch plywood provided a significant torque on the frame, the bracketing
proved to create a rigid structure made up of the panels that took a large amount of
force off the frame. The long run durability of the frame is somewhat of a concern,
and future thought may be put in to create a more durable design as to better
support the weight of the panels; however, the current design seems to be fairly
solid. In another effort to reduce the torque put on the frame, steel cable was
attached to opposite panels. Although the cables need not be in tension all the time
to reduce torque from the weight of the panels, its main use is to oppose extra
torque from the wind hitting the panels and bending them further back. The
completed reflector assembly sits on top of the glass frame oven as shown below.
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As of now, the assembly sits on the lip that the front panel of the oven makes
with the wood frame containing the glass. Future plans are to attach a latching
system to the assembly that will secure it to the oven. At this point, even without the
latching system, the reflector system seems to be fairly secure. This is due to the
plywood panels being taller than the edges of the frame, and it should be kept in
mind for future design, as it helps the stabilitY of the reflector.

Apart from construction of the reflector assembly, this semester I worked on
thermally insulating the first completed solar oven. As it was designed to be able to
take the glass, in its frame, in an out of the oven so it could be easily replaced, it also
provided some small cracks in which heat could escape. In order to fill these cracks I
laid string along the surface creating the leak and put thermally resistant tape on
top of it. This allowed for the two surfaces to seal better, keeping in more heat.

Regarding future construction, we feel that rather than have the glass in a
removable frame, that can be taken in and out of the oven easily, it would be more
beneficial to have the frame built into the oven, and be able to easily slide the glass
in and out by only having to remove one edge of the frame. By doing this, we will be
reducing the number of spaces that heat can escape. There will be less thermal
leakage, and less areas to seal. No final design has been made yet, but having the
frame of the glass built into the oven is a change in design that will-benefit the
efficiency of the ovens.

Attached are the plans for the solar reflector I built, along with the plans for
the previous one that I used to design my own.
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