Construction Manual of the Small Cooker:
Cornell University Spring 2012 Design
Mehmet Akdag

Kait Hoffman

Rodrigo Monsalve

[image: image1.jpg]


Trang Pham

Table of Contents

· Description of Design


· Materials Descriptions

· Construction Process
· Methods of Improvement
DESCRIPTION OF DESIGN
The Spring 2012 solar oven design for the City of Ithaca was built in a trapezoidal shape with a 42 degrees front inclination angle. This was done in order to gather and concentrate most of the sunlight’s energy into the oven (Ithaca is at 42 degrees north latitude).
The dimensions of the solar oven are:

· Width=14.5 inches

· Length=24 inches

· Rear Height= 27 inches

· Front Height=10 inches

· Side door = 17 x 10 inches, Area= 170 in^2
· Glazing = 11 x 21.5 inches, Area=236.5 in^2
· Window Frame= 14.5 x 27 inches, Area= 391.5 in^2
· Steel Plates= 9.5 x 20 inches, Area= 190 in^2

· Lens= 24 x 36 inches, Area= 864 in^2

In addition, a rectangular region was implemented in the rear of the design to be able to fit a proper door for this particular design. The oven’s door is located in the left side of the model. Also, the door was designed in such a fashion to minimize heat loss upon opening the door. The glazing frame design is a over-hang so it can be replaced easily.
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 Figure 1-Shows the solar oven design and emphasized on the glazing frame.
Fresnel Lens

The introduction of Fresnel lens helps our design to generate more heat. The Fresnel lens is placed at a fix distance in front of the cooker’s window in order to focus more sunlight into the oven and onto the black plates in the oven.  Once the lens are positioned at the right distance and angle, the plates will absorb more light and radiate more hear. The lens will help our cooker achieve a maximum air temperature of 400 + Fahrenheit and more easily boil water and cook food. A cart was constructed in order to hold the lens and the cooker together. The cart was needed because the lens needed to be at a fixed position due to its focal point.
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Figure 2- shows the solar oven, the lenses, and the cart.
	Solar Oven

	Weight of the oven including plastic glazing
	33.46 lb.

	Fresnel Lens 
	9.68 lb.

	Cart
	Weight unnecessary

	Total
	43.14 lb.


Table 1- shows the weight of the spring 2012 solar oven
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Figure 1-Completed Solar Cooker Spring 2012
MATERIALS DESCRIPTIONS
Frame parts: Cut from 2x1” (finished 1.5x0.75”) wood 
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2 Angled Frames
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5 Spacing Frames
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2 Top Frames
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2 Back Frames
	[image: image9.png]




	[image: image10.png]



2 Bottom Frames
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Wood Panels: Cut from 0.375” plywood
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2 Side Panels
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Front Panel
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Top Panel
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Back Panel
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Bottom Panel
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Insulation: Using one inch thick rigid insulation cut with a knife
Note that the same dimensions were used to cut the aluminum sheeting to go on the inside of the insulation.
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2 Side Pieces
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Top Piece
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Back Piece
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Bottom Piece
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Front Piece
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Steel Sheets: Painted black and attached to the aluminum sheets with the pictured shims (4 to a sheet)
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Back Sheet
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Bottom Sheet
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8 Shims
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Glazing: Cut from 0.375” plywood and attached to the oven wood panels with hinges and screws (sealed with weather strip)
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2 Glazing Frames

	[image: image39.png]





CONSTRUCTION PROCESS

The Cooker:

After obtaining the required pieces mentioned above, the construction process of the oven is straightforward by the following steps.
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Step 1: Assemble the frame using the 2x1s and the ¾ inch screw as shown below:
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Step 2: Attach the walls of the cooker. Carefully apply silicone along the gaps between the fiberglass boards:
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Step 3: Install the insulation along all the walls of the cooker (if cut precisely, there will be no need for glue or tape to attach the insulation, the aluminum sheets will provide structural rigidity for the insulations).
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Step 4: After the insulation is placed, cut the aluminum sheets that will cover the insulations and the interior of the cooker. Using metal tape, tape the aluminum sheets together to form an aluminum-sheeted frame.
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Step 5: Once the aluminum sheets have been attached, attach the door using a hinged base connected. Apply an insulation-aluminum sheet for the door as well using metal tape.  
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Step 6: Use weather strip along the perimeter where the window frame will be attached. Staple the plastic glazing on the bottom window. Weather-strip any possible regions that can lead to air loss. Attach the top window with butterfly screws. Finally, attach the double window using 1 ½ inch screws into the 2x1 frame. 
Step 7: Attach the two black painted steel plates, one on the bottom and one on the back. The bottom plate merely rests on 4 wooden platforms. The back plate rests on two, which screws attach the steel plate. 
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Step 8: (Optional) if necessary, install a lock for the door.  
METHODS OF IMPROVEMENTS

During construction and testing, new challenges and ideas surfaced and need to be addressed in the future in order to improve the performance of the solar oven.

· Measurement – be sure to include the width of the plywood into the dimensions of components. Also add a buffer in the case of warping due to shrinkage.

· Hot plate – we would like to add a tray of sand underneath the metal plate at the bottom of the oven. Sand act as a heat sink by absorbing heat and hold on to that heat for a long period of time. When the Fresnel lens is used, light will be concentrated onto the plate, heating up the “sand box”. This box will absorb the heat and transfer it directly to the cooking pot. Our hypothesis is that this method will allow more heat to be obtained at the bottom instead of rising to the top of the oven and eventually dissipating through the walls of the oven. We would need to install couplings around the area where light is concentrated by the Fresnel lens and observe how heat is distributed within the sand-box.

· Testing Apparatus – since Ithaca weather is unpredictable, we need to test the oven indoor. Since our oven top is at an angle, we need to develop a test apparatus that would allow most lights to enter the oven and accurately simulate the natural condition.    
