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Insulated Solar-Electric Cooking







Module Cost $/Watt

$100.00

1976

1977
1978
1979

11976, $100/W

$10.00

$1.00

$0.10

01

PV Learning Curve,
Cost of Production

1983
1985

[

2006

11986, $10|

10

12012, $1 T

2016, $0.40 |

100 1,000 10,000 100,000
Cumulative Module Shipments (MWp)

1,000,000

10,000,000



Solar Panel, Heater, No Electronics

1000 W:
$750 (PV) + $2 (heater)
/ / boils 1 liter: 6 minutes




Solar Panel, Heater, No Electronics

100 W:
$75 (PV) + $2 (heater)

boils 1 liter: 1 hour
/ / 1 day ~ 6 kg of food
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Prototype #2: Boil and Simmer
Hybridization is easy: just heat on a fire first.

Handle Lid

Countertop

Ground

INnsulation

Pot
Burner

Concrete Chamber




Earth Housing,
Straw Insulation

Countertop

Ground

Insulation

Pot

Burner

Concrete Chamber



Noon

10AM
2PM

Current (I)
32

Voltage (V)



-Chromium Wire and Concrete:
 Tailor Resistance
» Tailor Shape and Size




Prototype #3: With Immersion Heater:

« Stainless steel, NiCr wire, MgO insulation: $2
 No shell between heater and insulation

* Insulation stays below boliling point

Pot
Insulation
Outer Structure

. .
Immersion Heater—" "




2.7 kg of stew
4 hours to boil with 80 Watts

Cooling
Heating ~ 60 W ~ 21 W lost
+20 absorbed l
100
5 90 oC ..........................................................
%- 80
2 o . Heater turned off
8 o®® After boiling
g 40 ..‘
20
0
0 50 100 150 200 250 300 350 400

Time (minutes)



Heating Efficiency at 81W, 90°C.:

P,  81W

P 60 W
( — absorbed — 740/0

Increases with:

* |ncreased power

 Improved insulation
 Decreased pot size (surface area)
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Aid Africa, Uganda







Collaborative Design with Users

Bags of rice hulls
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S T I Yes, they use the two stoves. .

b

...but sold the solar
panels after 2 months?




Cooked all kinds of food,

but increasingly for bath water
« For $1007?

* Displace biomass cooking?
« Carbon market funding? |




Next Steps
. Develop Immersion heater manufacturing

. Provide Hot Domestic Water
. Provide Solar Lighting and Cell Phone Charging
Build Collaboration: Villages and Beacon of Hope




Develop Immersion heater manufacturing
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Aid Africa nonprofit

* 13 years experience

« cooking technology,
fruit trees, and clean
water

 Certified with UN CO,
Market

Beacon of Hope

« 700 of "Uganda’s most
vulnerable youth”

» Cooking Technology
Club




Insulated Solar-Electric Cooking: Tomorrow’s Healthy Affordable Stoves?
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Any ldeas?
Want to try it?
Work with us?




