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I.                   Project Title 

        Insulated Solar Electric Cooking: Introduction to Ghana 

II.                 Abstract 

        According to the World Health Organization, 3 billion people cook with biomass and coal, 
and 4 million people die from associated emissions. In many communities, biomass cooking has 
led to deforestation, pollution, early onset respiratory issues in children, and violence against 
women and children and the soot and CO2 emissions represent significant greenhouse gasses. 
The purpose of our research is to minimize the negative environmental and health impact from 
biomass cooking by introduction of a solar cooking method that is both affordable and desirable 
to our target communities.  

In 2016, we introduced our stove in Uganda and published the results.1 Since then, we 
have improved the technology, improving efficiency and adding capacity to charge cell phones 
and lighting systems. We are looking for opportunities to disseminate the cooker and redesign 
the technology collaboratively with the target users. We intend to travel to Ghana and implement 
these insulated solar cookers in communities there. 

 
III.              Objective(s)     

Our primary objectives for the scope of this trip are: 

1.   Learn about the way people live in partnering communities. 
2.   Implement stoves by installing systems in communities. 
3.   Testing implemented stoves’ value. 
4.   Documenting user response and criticisms to the current design. 
5.   Gather user feedback, and conduct market research after installation. 
6.   Understand the end users’ needs and current methods.  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
•   1	
  Insulated Solar Electric Cooking – Tomorrow’s Healthy Affordable Stoves?, T. Watkins*, P. 

Arroyo*, R. Perry*, R. Wang*, O. Arriaga*, M. Fleming*, C. O’Day*, I. Stone*, J. Sekerak*, D. 
Mast*, N. Hayes*, P. Keller, P. Schwartz, Development Engineering 2 (2017) 47–52.  

	
  



	
  

	
  

	
  

Global objectives for the scope of this entire project include: 

1.   Reduce GHG emissions, health hazards, and deforestation associated with 
burning biomass 

2.   Provide access to clean and cheap electricity to power home appliances for the 
global south.  

The cost of producing solar panels has been steadily decreasing and is now the cheapest 
way to generate electricity. Consequently, inexpensive solar technology is now a viable solution 
in low income places that have not yet become accustomed to electricity distributed by a grid. 
Our cooker optimizes the power derived from a solar panel and acts as a voltage controller, 
eliminating expenses such as charge controllers and batteries.  

     

IV.              Methodology 

        We chose the region of Agbokpa, Ghana, a low-income community well-known to trip 
leader Nathan Heston, Cal Poly Physics faculty (2010-2014 Peace Corps with ongoing familial 
and professional connection). Dr. Heston and Dr. Lonny Simonian (Cal Poly Construction 
Management) are leading a larger trip of engineers toward the development of community scale 
refrigeration. We will be working with Dr. Pete Schwartz (Cal Poly Physics) and the other 
collaborating faculty. These villages currently cook with biomass. PV panels and all the 
components necessary for product manufacturing are available in near-by towns.. We will be 
working under the guidance of these Cal Poly faculty to purchase PV panels from the local 
market, and connect them to our DC appliances (stoves, batteries, lights, cell phone chargers) in 
the end user’s home. We will also leverage connections in Ashesi University2 to build ongoing 
university collaboration. Installation also includes securing the panel in the optimal location, 
insulating the cooking devices, and testing everything to ensure it is safe. Finally, if time permits, 
we will be teaching locals how to build these appliances from scratch in hopes that local 
businesses can continue our work. In the interest of time, we plan to build several appliances 
before arriving. 

 

 

 

A trip to Uganda in 2016 by previous members of our research learned about the culture around 
cooking and used that information to advance the design appropriately.1 
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  http://www.ashesi.edu.gh/	
  	
  



	
  

	
  

	
  

V.                Timeline 

For our trip in the summer of 2019, we will be arriving in Ghana early in September and 
leaving after about two weeks, taking into account flight prices in order to plan the cheapest trip 
as flight prices can vary by up to $300 by day. We plan to bring several appliances to Ghana with 
us already built. Purchasing equipment will occur during the first 2 days, installing systems will 
occur during the next 6 days leaving the last 6 days for gathering user feedback and adjusting the 
systems to meet the users’ specific needs. 

 

VI.              Final Products and Dissemination 

Our final product will be an insulated solar electric cooker that is appropriate to our target 
community’s culture and practices. We hope to obtain first-hand experience in the process of 
implementing solar electrical systems in places not electrically connected as well as form a 
deeper and more personal understanding of our targeted users’ needs as well as with university 
partners in Ghana. Exploring the possibility of implementing this technology could make way to 
the widespread development of radically inexpensive solar technology for the global poor. 

 

VII.             Budget Justification 

        A flight to Ghana alone can cost upwards of $1500 and is the main cost of the trip. Food, 
housing, and in country transportation is about $500 for the two weeks. This proposal will fund 
the majority of necessary expenses for three or four students. Traveling to the region of interest 
is the only way for us to gain hands on experience and an appropriate perspective in the fields of 
implementation and gathering market data.  
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