Solar Oven Prefabrication Proposal


Xochitl Cruz
Joonyoung Hwang

Ha Jun Kim

Jocelyn Kluger

Introduction

Las Mujeres Solares de Sabana Grande have expressed interest in designing a cooker that can be easily shipped to new locations as their business expands. Furthermore, Richard Komp PhD, Director of Skyheat Associates, described an instance in Peru when people who constructed ovens could not transport the ovens to their homes due to the unwieldiness of carrying a large, heavy oven up a mountain on a llama.

[image: image1.jpg]



A very happy llama (
The goal of our group this semester is to design, construct, and test a box cooker that can easily be shipped, manufactured, and transported. The new design will involve new, lighter materials - such as fiberglass pipes in place of wood for a frame, and a rugged replacement for the glass panel. The new design will also make the actual manufacturing of the solar cooker into an easy process that would take two people only an hour or two to put together. One source of inspiration would be Ikea products and how easily all Ikea furniture could be built.  One of the ways we hope to make the cooker easier to ship and transport is to make it out of prefabricated parts.  Of course, to design and create a solar oven that is easily transportable and assembled, the overall mass of it must be reduced. Therefore, one of the things that we will be looking into will be designing a smaller solar cooker with lighter materials.
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First we will research materials for the prefabricated solar cooker.  The materials must be light weight, but still durable and able to withstand the high temperatures inside the box cooker.  The team will take four weeks to research the materials.  Designing the prefabricated solar cooker will be the second step.  The solar cooker will be designed so that it can be shipped and transported in smaller section.  This will begin two weeks after the team begins to research materials and will take two weeks.  The third step will be the construction and testing of the solar cooker.  Once the materials have been selected and the design finalized, the team can acquire the materials and begin construction of the solar cooker and testing.  This step will take five weeks.  The final step is to write the final report on the work accomplished by the team during the semester.

Future Work

As this is the first semester that the Cornell research group investigates a prefabricatable oven, we anticipate that the final product of this semester will undergo many more adjustments in the future. We suspect that many of these adjustments will be further work along the same lines of this semester. That is, we may continue to search for the ideal material for the given temperature range, optical quality, durability, and weight. And, we may continue to develop an oven design that allows for easy shipment in a box, transportation via llama up a mountainside, and quick assembly by the customer. Also, since time may be a limiting factor this semester, we may further test and adjust parameters of the new oven during the Spring semester. We will continue to maintain contact with Las Mujeres Solares de Sabana Grande, the group whose needs we seek to satisfy, to learn of any other desirable innovations. This contact will be through emails with Nimia and Susan Kinne. Furthermore, we will be able to better understand how our design can help the women when we travel to Nicaragua in the Spring and see the solar ovens situation firsthand.
Solar Cooker Prefabrication Budget

List of known costs for each part for the oven:

	 
	Materials List
	Costs            
       

	 

	Frame
	 wood
	$20
	 

	Glass
	 
	 
	 

	Door
	 
	 
	 

	Insulation
	 batts
	$40
	 

	Metal Sides
	sheet metal
	$10
	 

	Metal Bottom
	 sheet metal
	$10
	 

	Interior Case
	 wood
	$15
	 

	Bottom Metal Plate
	 
	 
	


These are initial estimates of costs that we are proposing. As more research is done, we will have a better understanding of the final materials needed for the solar cooker. We will also be looking for opportunities to find the cheapest material (without losing quality) available. We must keep in mind that the group we are helping in Nicaragua does not have a large budget or unlimited resources. As we continue to work on the project, we will make sure to adjust the budget as often as is needed. 


Solar Cooker Weight Distribution (To be filled out as research progresses)

	 
	Pounds

	Frame
	 

	Glass
	 

	Door
	 

	Insulation
	 

	Metal Sides
	 

	Metal Bottom
	 

	Interior Case
	 

	Bottom Metal Plate
	 

	Total Weight
	 


