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To design, test and implement solutions costing $5 or less that can
be implemented and maintained by local people using locally

available materials.
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To improve the quality of life for the world'’s rural poor.
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Goals & Objeétives fo-f Fall 2008

“Design a cooling system that will help combat
malnutrition by enabling the storage of fruits and
vegetables for longer periods of time before decaying.

- Expand on Research from Previous Semesters

«  Test In-Ground System vs. Existing Precedents

«  Test Lid Designs

Test Fruit Preservation in System vs. Out of System

- Make Recommendation on Most Efficient System Design
«  Modify & Translate Construction & Use Manual

- Find Implementation Location, Connections, & Funding

lllinois Institute of Technology



' P R o INTERPROEESSIONAL PROJECTS PROGRAM

IPRO 325C: Developing Affordable Solutions for the World's Poor |
— R —

~—
—

%Smtroduction IndIVIduaI ROIes

* Cooling Subgroup

* Individual Roles

* Planning
* Research i
- Design August Sylvain Casey Franklin Carl Ekstrand
4t year 5th year 4t year
« Construction Biology Major Architecture Major Civil Engineering Major
* Testing

* Analysis

* Questions/Comments



IPRO iroe

IPRO 325C: Develop

*|PRO-325 Introduction

* Cooling Subgroup

* Individual Roles

* Planning
* Research

* Design

- |

JEESSIONAL

Pla

PROJECITS PROGRAIVI

ing Affordable Solutions for tﬁé,w;oflgfi;sfooir —

nning

Developing an Evaporative Cooling Refrigeration System

Research
revious Semesters
recedents

ocal Materials
ulture

Design

n-ground system
Lids

e Construction

* Testing

* Analysis

» Conclusions

* Obstacles

* Recommendations

*Acknowledgements

* Questions/Comments

Construction
Construction | |
Dig holes
Buy pots
Buy sand
Fill hole w/sand
Set up pots

Construction Il

Buy fruit
Set up pots

Buy lid materials
Construct lids
Set up pots

Construction IV

v

Testing

Results of Test |
Results of Test Il Prototype
Results of Test Il

Pot-in-ground
Pot-in-pot-in-ground
Pot-in-sand-in-ground
Pot-in-pot

Fruit in zeer pot

Fruit in open
Fruit in zeer pot w/lid
Fruit in refrigerator

Test 1l

Lids- material varying
Lids- size varying

Previous semesters

7

Analysis

IPRO Day

Poster

Manual
Abstract
Project Plan

Engineering Notebook
Presentation

Illinols Institute of Technology



IPRO

IPRO 325C: Developing Affordable Solutions for the World’s Poor

- = g o= e
B —_— — -
A

i

* IPRO-325 Introduction B\ -

+ Cooling Subgroup Evaporative Cooling

* Individual Roles

‘Theory:

‘o -Air temperature
* Research decreases as water
e evaporates
» Construction .m

| Objects or liquids
= that are in contact,
« Analysis become cooler

» Conclusions

* Obstacles

clay pot
adobe bricks wet sand

* Recommendations

*Acknowledgements

* Questions/Comments lllinois Institute of Technology



IPRO

IPRO 325C: Developing Affordable Solutions for the World’s Poor

p g o= 4 g “

—-
R— — -
“

—

* IPRO-325 Introduction | —

* Cooling Subgroup ' 'PI‘GC?dentS

- - s =

* Individual Roles )
* Planning ’k

* Research

* Design

* Construction

» Testing ‘e & Trays ot food Raised watsr

* Analysis

» Conclusions
* Obstacles
* Recommendations

*Acknowledgements

* Questions/Comments lllinois Institute of Technology



IPRO

IPRO 325C: Developing Affordable Solutions for the World’s Poor

s == g o= L
v

* IPRO-325 Introduction B\ -

Past Semesters Precedents

» Cooling Subgroup
* Individual Roles
* Planning

* Research

* Design
 Construction

* Testing

* Analysis
. ConclisitTE Brick-in-Brick Pot-in-Brick Pot-in-Pot
* Obstacles

- Recommendations

*Acknowledgements

* Questions/Comments lllinois Institute of Technology



IPRO

IPRO 325C: Developing Affordable Solutions for the World’s Poor

* IPRO-325 Introduction

* Cooling Subgroup Pot (II’I Sand)

* Individual Roles

* Planning
* Research
Pot-In-Pot (In Ground)

* Design
e Construction

N

/\\/\\ .
* Testing ;i\\;;/\/ Pot (Il’l SOID

R
* Analysis

» Conclusions

Pot-In-Pot (Above Ground)

* Obstacles
* Recommendations

*Acknowledgements

* Questions/Comments lllinois Institute of Technology



l P R o INTERPROEESSIONAL PROJECTS PROGRAM

IPRO 325C: Developing Affordable Solutions for the World's Poor -
e . S =

’;‘ o “\-‘ “o
= IPRO-325 Introduction D e S I

* Cooling Subgroup

* Individual Roles
* Planning

* Research

* Design

* Construction

* Testing
* Analysis

» Conclusi

* Questions/Comments



' P R o INTERPROEESSIONAL PROJECTS PROGRAM
IPRO 325C: Developing Affordable Solutions for the.mnm ——'.w e
ﬁ

.—-/

=+ [PRO-325 Introduction D es I g n

* Cooling Subgroup

* Individual Roles
* Planning

* Research

* Design

* Construction

* Testing

* Analysis

* Questions/Comments ‘ lllinols Institute of Technology
mmmum



l P R o INTERPROEESSIONAL PROJECTS PROGRAM -

IPRO 325C: Developing Affordable Solutions for theWorld's Poor — e

> e /-'

I
o

=« PRO-325 Introduction
* Cooling Subgroup
* Individual Roles
* Planning
* Research
* Design
« Construction
* Testing
* Analysis

» Conclusi

* Questions/Comments

Construction
In-Ground Testing




! l P R o INTERPROEESSIONAL PROJECTS PROGRAM

IPRO 325C: Developing Affordable Solutions for the World’s Poor -
- o /— g

-

¥+ PRO-325 Introduction

* Cooling Subgroup
* Individual Roles
* Planning

* Research

* Design

« Construction

* Testing

* Analysis

* Conclusions

* Questions/Comments

-__\‘\ E—— N e
Construction
Lids

X




l P R o INTERPROFESSIONAL PROJECTS PROGRAM

éf
>« [PRO-325 Introduction

* Cooling Subgroup
* Individual Roles

* Planning

* Research

* Design

« Construction

* Testing

* Analysi

* Questions/Comments

IPRO 325C: Developing Affordable Solutions for the World’s Poor

Constructlon
Lids

Jlla/ JJU 1“'5 f I', hn JIJ_):/V.



' PR o INTERPROEESSIONAL PROJECTS PROGRAM

/

~
—

=« PRO-325 Introduction
* Cooling Subgroup
* Individual Roles
* Planning
* Research
* Design
« Construction
* Testing
* Analysis

* Questions/Comments

IPRO 325C: Developing Affordable Solutions for the World's Poor B e
ﬁ

Testlng




IPRO 325C: Developing Affordable Solutions for the World’s Poor

A - - =

* IPRO-325 Introduction Al 1CA D 9 1 J

9/23/08: In-ground Testing (Hot Day)

* Cooling Subgroup

* Individual Roles = Air T(F°)

[(e]
o

* Planning T Air H)

[e]
o

Pot-in-Pot

* Research
Above Ground
Pot-in-Pot In-

/ Ground

Pot-in-Sand In-

]
o

* Design

W b
o O

=
S
S
>
I
©
S
o _{ 70
3 60
©
S
Q
Q.
5
|_

N
o

* Construction d
08:00:00 AM 10:00:00 AM 12:00:00 PM 02:00:00 PM 04:00:00 PM Groun

. Pot-in-Ground
* Testing Time
% AnaIySiS — - " Air T(F°)

: = Air H(%
» Conclusions ir H(%)

Pot-in-Pot

* Obstacles Above Ground

Pot-in-Pot In-

Ground
Pot-in-Sand In-

* Recommendations

Temperature and Humidity

08:00:00 AM 10:00:00 AM 12:00:00 PM 02:00:00 PM 04:00:00 PM Ground
roun

*Acknowledgements Time Pot-in-Ground

* Questions/Comments Illinois Institute of Technology




IPRO

IPRO 325C: Developing Affordable Solutions for the World’s Poor

P - - .-

* IPRO-325 Introduction raiicai

. ool 9/30/08: In-ground Testing (Cool Day)

* Individual Roles
Pot Design

* Planning

* Research

(3]
ol

» Conclusions

Pot in sand T(F°)

A
o

2780 -
oy -

* Design = - Air T(F°)

9 =RE

» Construction T 70 Air H(%)
2

" Testig s 65 Pot-in-pot above ground

: o T(F°)

* Analysis B 60
E N~ Pot-in-pot in ground T(F°)
F)
3
(F)
-

* Obstacles
08:00:00 AM 10:00:00 AM 12:00:00 PM 02:00:00 PM 04:00:00 PM

* Recommendations .
Time

*Acknowledgements

* Questions/Comments lllinois Institute of Technology



IPRO

IPRO 325C: Developing Affordable Solutions for the World’s Poor

«IPRO-325 Introduction
» Cooling Subgroup

* Individual Roles

* Planning

* Research

* Design
(]
-

* Construction %
| -
S

* Testin

y 5
* Analysis =

» Conclusions

* Obstacles

* Recommendations
*Acknowledgements

* Questions/Comments

71

69

67

65

63

61

08:00:00 AM

Y- -

Lid Result C(;mparisons

10:00:00 AM

Lid Result Comparison

12:00:00 PM

Time

02:00:00 PM

= cardboard T(F°)
““Cloth- Small T(F°)
Terra Cotta T(F°)
“"Plastic Bag T(F°)
" Wood T(F°)
" Cloth- Over All T(F°)
04:00:00 PM

Wet Pot/Cloth T(F°)

Dry Pot/Cloth T(F°)

lllinois Institute of Technology



IPRO

IPRO 325C: Developing Affordable Solutions for the World’s Poor

s o= .-

* IPRO-325 Introduction a1 1CA 0

« Cooling Subgroup Wind Simulation: Fan vs. No Fan

* Individual Roles

Wind vs. No Wind

* Planning

* Research

>
b
. = 70
* Design c
> 60 _A' T(F°)
ir
* Construction %
= 50 Air H(%)
* Testing O 4 Fan T(F°)
: L ]
) (o)
« Analysis S 30 No Fan T(F°)
((b)
o ——
» Conclusions E 20
|c'_J 08:00:00 AM 10:00:00 AM 12:00:00 PM 02:00:00 PM

* Obstacles
« Recommendations Time

*Acknowledgements

* Questions/Comments lllinois Institute of Technology



I ' R o INTERPROEESSIONAL PROJECITS PROGRAWV

IPRO 325C: Developing Affordable Solutions for the World’s Poor B
* Analysis

*IPRO-325 Introduction - -
Fruit Testing
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* Planning A . g .
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« Research *Evaporative cooling system \,‘:‘

_ *Air tight un-refrigerated containers : v
o DeSIgn oOpen air '& ‘
« Constrilchien Standard refrigerator \
* Tesii ‘Results:
- Aol °Open—.a1r: 3-5 Days (Shrlve.rled) pr

*Containers: 5-6 Days (Shriveled & Mold) . 4,,

» Conclusions Evaporative Cooling: 6-7 Days (Mold) \
oLt *Refrigerator: 11 Days (Partially Edible) N
* Recommendations \
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Manual
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* Individual Roles

wet sand

* Planning

mortar

adobe bricks

* Research

F 4 Evaporative cooling systems offer an
[} D e S | g n improved way to store food. They preserve
the quality and freshness of the products, and

1. Food that is not immediately 2. High temperatures and 3. Food at high temperature and helps prevent food-born illness.

used gets stored. humidity negatively affect the high humidity allow microscopic
stored food. organisms to grow over time.

* Construction
2

* Testing

* Analysis

» Conclusions
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1. Choose a flat exterior area in 2. The location should have a good 3. Understand that water may
the shade. wind flow. accumulate on the ground, so place
the cooler accordingly.

- \L~ P
1. The warm air heats the brick and 2. This causes the water to evapo- 3. The evaporation extracts heat
the sand. rate. from the pot and cools its contents.
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*Ideal climate: ‘ M/
* Individual Roles . il ¥
‘High temperature
* PlEiDiE Mid to low humidity
* Research *Breezes

* Design . .
*Most suitable regions of

* Construction  Peru for testing:
*Coastline

* Testing
‘More tropical areas.

* Analysis

* Conclusions -Sincape, Peru

<Obe First visit in Summer 2008
*4 group members from

* Recommendations Cooling Subgroup going in
January 2009
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Materials

Manual

Produce

Sand

50 Ib bags
Lids

Terracotta

Hand Trowel
Thermometer

Made Trips

Printing

Fruits
Vegetables

g = - -

o = -

- Bud:ciet Hours

Unit Cost
$10.00
$5.00
$5.00

$6.00

Subtotal
$30.00
$20.00
$15.00

$6.00

$71.00

$6.00
$22.00

$6.00
$110.00

$116.00

Mileage Rate
$0.59

$23.40

$23.40

$10.00

$25.00
$25.00

$20.00
$20.00

$25.00
$25.00

$50.00
$280.40

*TOTAL HOURS: 482.7
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*Problem: Climate Differences Between Chicago & Peru

*Temperature
Rainfall

*Resolution: Relocating Testing to Indoors

*Problem: Locating Previous Semesters’ Work

*Resolution: Increase Communication with Members
from Previous Semesters

*Problem: Variance in Testing Results
*Resolution: Establish a Baseline & Do Multiple Tests

*Problem: Stolen Equipment
*Resolution: Replace Equipment and Restart Testing
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*Testing
*Base Design

*Adobe Deterioration- Solutions
*Sand Grain
*Sand vs. Dirt vs. Other
*Temperature Ranges
*Humidity Problem

*Pot Liners

*Air circulation

*Incorporate research from other teams found online

‘Implementation
*Work on establishing micro-businesses
*Further testing in target region
*Research other potential implementation locations
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