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THE WOMEN IN LESOIT

g
Woman in Lesoit cooks with wood [1]




ISSUES FACING WOMEN IN LESOIT
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METHODOLOGY

» Thermal efficiency and cooking time

» Predicting energy output (heat transfer and thermodynamics)
» Solar cookers (radiation energy)

» Fuel Stove (chemical energy)
» Measure time to boil
» Emissions (by fuel type)

» Predict emissions (stoichiometry and Gibbs Free energy -> calculate the Energy from
combustion)

» Test = (In-situ) Drager tubes — syringe (controlled combustion) — different fuels
» Emissions (by fuel with stove)

» Socio-economic analysis
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GASIFIER STOVE

Gasification process
produces cleaner burning
combustible gasses [14]
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Up to 27% efficiency
compared to three-stove
stove efficiency of 6.5%

Improved Stove[15]



\ JIKKO STOVE
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ROCKET STOVE
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Rocket Stove [17]
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Emissions

IMPROVED Tast Efficiency
STOVES
TEST' NG i ) i More efficient )
Parficulate stoves mean
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! Carbon ) ! Less time )
| Monoxide cooking.
Women cooking [18] (CO)




EFFICIENCY TESTING
Water Bolling Test 4.2.3

Tb-uil = A

Water
Temperature

Burning
Rate

Time

Thermal

Efficiency Temperature vs Time, water boiling

test [19]



)
aix
[20]
m

90,
i
130

1

il

Particle
Counter

Drager
Glass
tubes

Drager glass tubes [20]

<

AV

L 4

e Concentrations of Particulate
Matter (PM)

e Ranges of PM tested 2.5 um to
10 um

'l

e Concentrations of CO
e Ranges of concentrations

I
!

Particle Counter
Met One Model 212 [21]




Efficiency and Emissions Metrics
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Time to boall

Thermal efficiency - Energy Delivered/Energy Released
Fuel consumption rate > Mass Fuel Used/Time

Emissions rate - Emissions/Time

Emissions/Kilojoules Delivered



MATERIALS AND
MANUFACTURABILITY

Materials are going
to be available
locally, so the
women of Lesoit can

build them
themselves.

Air quality testing

Three stones stove

Jikko stove

Gasification stove

Solar stove

tubes)
Cco

Wood

Base material

Jikko (The stove itself )

Wood and manure

Aluminum or steel or
stainless steel

Wood and Manure

Reflector

Absorber

Design with Insulation

Tracking system

7 testing glass tubes
for each compound
emissions.

5Ib
Three average to big
size stones

1

51b each

# fi2 area and # ft
thickness

51b each
1 Mylar Roll
One Copper pipe

Black Matte Paint
Wood

2 of 5 waltts solar
panels

Alternatives a.nd Testing Parts Quantity Price
material

Glass tubes (Drager glass

140$

(Tanzania)
N/A
(Tanzania)
(Tanzania )
(Tanzania )

(Tanzania )
30$

15%

30%

40%




Sustainable
Cookstove

UGrads Prototype Construct Testing different
Presentation Construction prototype stoves

Revise Draft Revise and
Choosing specific

Report Practice )
Presentation Final Create work designs
recommendation instructions

Draft Report . :
Presentation Pre-Presentation Compile
testing results
— Compile results
. |l P Bill of Materials |_|
| | Design .
Recommendations Revise and
Practice Pre- [|Create PowerPoint based on| Efficiency
Presentation Report and Practice testing
Presentation Efficiency testing
— Design Analysis — Design prototype
: Emissions
[ Design : Emission testin
Recommendations testing 9

—  Design Alternatives

Design Analysis

— Problem Statement

Design
Alternatives

— Background, Research

Problem Statement

Background Research




A A K
< S
progect :;1"."‘
Assigned Partyl MName Begin date End date Task
Fahad El @ Testing Different Stoves 8/30/16 1044718 1
Rawan @ Emission Testing 8/30/16 9/2/16 1.1
Jarmes @ Efficiency Testing 9/2/16 9/9/18 1.2
Meohammed @ Compile Testing Results 91216 9/19/16 T3
Group @ Choesing specific designs 9/27/16 1074716 14
Group E @ Construct Prototype 10/4/16 10/27/16 2
Mohammed @ Design Prototype 10/4/16 10/17/186 2.1
Ibrahim @ Bill Of Materials 10/17/16 10/21/16 2.2
James o Create Work Instruction 10/21/16 10/27/16 2.3
Group E @ Prototype Testing 10/28/16 11711116 3
Fahad @ Emission Testing 10/28/16 11118 3.1
James @ Efficiency Testing 11/1/18 11/3/16 3.2
Group @ Compile Testing and Results 11/3/16 11/9/16 3.3
Group @ Final Recommendation 11/9716 111118 34
Group E @ UGrads Presentation 11/11/16 1211718 4
Group [El @ Revise and Practice Presentation 11/11/18 1211718 4.1
Ibrahim E @ Pre-Presentation 11/11/16 11/16/16 411
Rawan @ Create PowerPoint on report 11/11/16 11/16/16 4.1.2
Ierahim @ Background Research 11/11/18 11/16/18 413
Rawan @ Problem Statement 11/11/16 11/16/16 4.1.4
Ibrahim @ Design Recomendations 1111718 11/16/16 415
Fahad @ Design Analysis 11711718 11/16/16 416
Ierahim @ Design Alternatives 11/11/18 11/16/18 417
Group El @ Presentation 11/25/16 12/1/16 42
Group © Revise/Practice Pre-Present... 11/25/16 1271718 421
Group E @ Report 117716 12/15/16 5
James @ Revise Draft Report 11,7116 11/21/18 5.1
Fahad El @ Final Report 12/1/16 12/15/16 5.2
Ibrahim @ Background, Research 121116 127216 5.2.1
Rawan @ Problem Statement 12/1/16 1272116 5.2.2
Ierahim @ Design Recommendations 12/14/18 12714718 523
James @ Design Analysis 12/15/16 12/15/16 524
Fahad © Design Alternatives 12/15/16 12/15/16 5.2.5

Figure 24: The Safe Stove team Gantt Chart
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Improveao More Time
Wood Cook

Emissions Stoves & Le§s
Solar Stove Emissions
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