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Population: 
29.3 million 

Target Area: 
Manang

Altitude:
3519M

Avg Annual Temp: 
6.5 °C



Artificial Glacier

Annapurna Base Camp, Manang (Nepal) 



- What’s really going on inside? We 
can enjoy the beauty of these 
majestic mountains, but people are 
actually suffering everyday 
inside, simply by just cooking. 

- In Nepal, 96% of the population 
still depends on biomass energy 
for domestic purposes, 76% of this 
is provided by fuelwood and the 
population of over 22 million is 
growing by over 2% per year



- According to WHO, over 3 
billion people cook with 
biomass and coal which 
causes about 4 million 
deaths per year

- About 1.7 million 
children under age of 5 
die each year because of 
environmental hazards 

- The causes of death 
include respiratory 
diseases and illness 
spread by water, arising 
from air pollution or 
from exposure to toxins 
in the environment 



Environmental Concerns 

- World’s Energy is changing rapidly.  Hurricanes, floods, wildfires and rising sea levels are 
on the rise. It’s important for us to adapt our lifestyle to being sustainable and help 
underdeveloped countries do the same

- A lot of things we consider such as electrification and decarbonization are going to play 
out through local planning, need to start somewhere. 

- Fossil fuels like coal are very carbon dense, and not cheap. In fact most renewable energy 
is set to cost lower than fossil fuels. But what about biomass fuels? Biomass fuels are 
technically “renewable” because the organic matter used can be regrown, and “carbon free” 
because the carbon the plant takes in in its lifetime is released into the atmosphere when 
they die. But biomass is solid, and like coal, when burned it releases hazardous pollutants 
such as “particulate matter”.

- We can reduce the degree of deforestation, reduce co2 emissions, indoor pollution by 
adapting to cleaner methods; solar cooking, eliminating burning solids like coal and biomass

- Optimists have estimated that 36% of the developing world’s use of fuelwood could be 
replaced by solar stoves. This would save 246 million metric tons of wood from the flames 
with a market value of as much as US$20 billion per year

- Issue of making cleaner technologies that people want to use - they want their food to taste 
just as good, for it to take the same amount of time or less, and for it to be accessible.



Materials 

- Steel cook pot with enamel coating
- Diodes (20)
- 100W Solar Panel
- Styrofoam box for insulation to prevent 

heat loss
- Fiberglass insulation

Cost
- Main Cost: $100
- Inexpensive, much cheaper than 

electric range stove tops
- Insulation allows for less wattage 

needed to cook.



Circuit Diagram

- 20 diodes connected
- 100W solar panel
- Amount of diodes determined by amount of 

resistance desired
- Power is area of green rectangle

Diodes

Solar 
Panel

Pot

Insulated Solar Electric Cooking – Tomorrow's healthy affordable stoves? 
(Watkins et al. 2017.)



Heat Flow

- The temperature gradient of the pot can 
be calculated

- Depends on the position of the diodes

P AkΔT/Δx



Size of Solar Panel
- Did not measure it
- Easy to estimate
- Sunlight—1000 W/m2

- Efficiency ~ 20%
- Solar Panels—200 W/m2

- 100 W Solar Panel ≈ 0.5 m2

Amount Cooked

- Eighteen ounces of beans
- Took one hour to cook



Stakeholder analysis

● The primary stakeholders for our project are low income, rural communities
○ Their interest at stake in relation to our work is the authenticity and quality of 

the food they prepare using the solar cooker/oven
● Service workers providing the solar cookers are also looking for a product that fits 

the requirements and needs of the communities receiving them
● Power companies serve as a negative effect based on interests due to the 

competition we will be providing with our energy efficient cookers
● Our group members serve as  important stakeholders as well since we are looking 

to contribute to future groups success with the solar cookers
● Professor Schwartz based on his relationships with contributors attempting to 

improve and help communities in Malawi



Policy arguments

- Government should provide more incentives and 
subsidies to reduce the price of solar, as a result 
it can be affordable to low income families in the 
developing countries. 

- The Clean Development Mechanism (CDM) under Article 
12 of the Kyoto agreement on global warming is one 
area from which assistance might be obtained to pay 
for the introduction of mass implementation of solar 
cooking devices, But until then, we can implement 
solar cookers on a smaller scale



Issues with societal transformation
- Choosing wood and coal over electric stove due the 

convenience of its use.
- Foreign help is sometimes neglected due to skepticism of 

whether we are really there to help or just profit.
- Figuring out how to connect socially with the communities 

is the first step in attempting to help and may be the most 
difficult step in this process.



Business as 
UsualDiode Construction          Diodes                Yummy Beans



More Business



The Team


