Powering an African School Using
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Objective

Provide lighting for a school in Yaba, Burkina

Faso.

Use a source of energy that can be
maintained by local residents

Energy source must be sustainable
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Location: Yaba, Burkina Faso

Climate: Dry and Windy

Average per capita income: $440
Nearest market: 15 km away
Culture

'I:.:I-: __." "I._B‘ I--I RE I?'lljﬂ" F A 5 D It .“".r:llﬁ;. 3

de pagapouGoy, e eha

AR



'_—
The School

10 Rooms
6 classrooms
4 administrative rooms

Average room size: 75 meters?
/50 students

Assuming 2 light bulbs per room, 20 40-watt
fluorescent light bulbs needed
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Potential Solutions

Solar Power

Hydropower

Solar Thermal Power
Biomass
Human-Generated Energy
Wind Power
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Solar Power

Numerous photovoltaic
cells used to convert light
Into electric current

Minimum Price of panel
$300

Maintenance fees high
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Hydropower
Power derived from the force of moving water
using water wheels and generators
Used in conjunction with solar power

No source of running water near
Machinery is costly; not feasible for villagers
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Solar Thermal Power

Harnesses solar energy
for thermal energy
using parabolic troughs
and STE

Installation and
maintenance costly

No water available
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Biomass

Converted to methane gas
No vegetation or waste to burn
Installation and maintenance costly

Machinery costly |
¢ Drying Zone
1- Pyralysis Zone
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Human-Generated Energy

Merry-Go-Round
Created by BYU engineering students
Daily routines of children limit play time
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The Windbelt s
How it works: ‘

Materials

Membrane oscillation

Magnets

Converts low speed winds to
electricity

Output:
Generates AC current

Circuit will convert to DC
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The Windbelt
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The Windbelt: Advantages

Avalilable In different sizes

Amount of electricity
generated increases
with larger Windbelts

Inexpensive to maintain

Portable

More efficient and less
expensive than small wind
turbines
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Power Generated by Windbelt

Windbelt Size | Actual Size Wind Speed Energy

( meters) Needed ( 10 mph with

(mph) 30% usage)

Micro 15 6 4 milliwatts
Medium 1 13 5 waltts
Large 8 20 7 watts
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Storage

Batteries

Wires will be connected from the battery to the
Windbelt

Dry Cell battery will be used
Easier to maintain than car batteries

Stores more electricity
Longer lasting
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Our Prototype
Larger than normal Windbelt

Materials Changed:. membrane (tape)
Doesn’t work as effectively
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Side View Top View

Front View Side View




'__
Conclusion

Given wattage requirement, 160 Windbelts would be needed
Number could be reduced in the following ways:
Increased security (allows Windbelts to be kept out at night)
Funneling wind (Increases wattage output per Windbelt)
Providing light for the school has many benefits for Yaba:
Town meetings can be held at night
Classes can meet early in the morning or late at night

Space can be rented to raise money for maintenance costs.
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Thank You
Any Questions?

Meghan Borz
Adrianna Matheis
Brian Mendel



