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Location of the first Arial Home factory and the fi rst 30 Arial Homes



The Need for Better Housing  - The U.N. estimates th at more than 1 billion 
human beings live in “homes” no better than this one  in Ensenada, Mexico







This outhouse is typical of what is used for human w aste



This is how they cook, in the red barrel using any 
scrap wood they can find for fuel



All six members of the family sleep on this one, dirt y mattress



A single 120 watt solar PV panel and a battery power s an Arial Home



April 3, 2009

Objectives of the Initiative

• Provide warm, dry, long lasting shelter
• Provide electricity
• Provide safe drinking water
• Safe disposal of human waste
• Warm water for sanitary washing
• Inexpensive fuel for cooking



5.6 meters

6.5 meters

Arial Home Floor Plan, Total of 35 Square Meters
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5.6 Meters Wide

9.9 Meters

Larger Arial Home with Three Bedrooms, 55 Square Meters
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Advantages of An Arial Home
• Will last 50 years with minimal 

maintenance cost
• Can be built in one day by 8 unskilled 

family members guided by a mentor
• Are very well insulated
• Have indoor toilet, sink, and shower 
• Have electrical wiring and can be solar 

powered
• Optional solar hot water heating











Self Manufactured Metal/Foam Wall and Roof Panels

Arial Home panels are made from 24 gauge sheet, pre-
painted galvanized steel.  It is originally 1.22 meters wide, but 
the bends reduce the net width to 1.06 meters.

The lengths vary between 2.3 meters and  2.44 meters (for 
the middle wall).  The roof panels are 2.9 meters long.

A 5 centimeter thick layer of polyurethane foam is poured 
between the two metal sheets in a form we call a “pan.”

1.06 net width



All wall panels are carried from the trailer to the  saw horses for caulking

Wall panels weigh approximately 30 kilos





A concrete pad painted bright blue at the family’s request







Concrete Pad

Arial Home U Channels Anchor Wall to Concrete Base

Wall Panel, Fiberglass on Inside, Steel on Outside

Insulating tape is put under the U channel as an air and water seal.

The U Channel is 2.25” high

EternaBond Roof Seal 3” Wide

Insulating Tape Painted
Surface

Silicone
Caulk



Arial Home for Febe’s Family by Princeton Team on Fe b. 16, 2009



Use multiple volunteers to hand the roof panels to the inside teams.



A battery powered, electric screw gun is the tool u sed to secure the panels



EternaBond epoxy tape 
seals the roof panel 
seams overlapping the 
Ridge Cap by a few 
inches for extra 
strength.



The finished roof with 
EternaBond seams and 
roof trim.  It is bright 
white to reflect the sun’s 
infrared heat rays.





Achieving Economies of Scale
Establish a central processing center in the 

major port of each country where coils of steel 
are straightened, bent and cut continuously for 

shipment to the local panel foaming plants



Start With Coils of Pre-Painted Galvanized Steel



Example of a Roll Forming Machine Used to Bend the Sheet 
Metal Into the Right Shape for the Panels



The Arial Home Plumbing 
System



Plastic Water Tank 450 Liter (119 Gallon) Used as W ater Source



12 vdc Pump

To Sink

Water Filter

To Shower

To Toilet

To Solar Heat
Collector

Input Hose from Outside Water Tank





Side Cut-Away View of Embedded Arial Home Shower
(not to scale)

6” past end of concrete

4”

1”
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Liquids filter out the 
sides, bacteria 
packets work to 
reduce the solid 
waste

Arial Home Self-
Contained Sanitary 
Waste System

Vent

Access Lid



Sanitary pit before concrete lid is poured



Images of the Arial Home Toilet and Shower





The Arial Home Electrical 
System





Electrical Plan for an Arial Home Version 5.2

Shower

Kitchen Sconce Light

Bedroom
Sconce Light

Outside power 
from public 
utility or solar 
panels on roof

Only two panels have electrical wiring, 23 and 25

Represents light switch

Represents an outlet

Family Room
Sconce Light

Bathroom
Ceiling Light

Solar Front 
Door Light

Blue lines are metal conduit,
Red line is Wiremold

Bathroom 
curtain wall



Panel 23 Showing DC Power 
coming in from solar panel (red 
pipe), inverter (dangling in 
photo), and input hose from 
water tank (green hose at 
bottom).



The inverter and the 12 vdc pump are wired directly  to 
the battery terminals using ring terminal connectio ns on 
the end of the 8 gauge, stranded wires.  The Red wi res  
go to the Positive terminal, the Blue wires go to t he 
Negative terminal.



Example of Wall Mounted Lights Wired in Factory



An Arial Home Neighborhood Would Consist of 8 Famil ies

Each lot is 10 meters by 10 meters.  A Neighborhood will be 40 meters 
wide and 20 meters deep.  Roads will be 7 meters wide.  Each 
“Neighborhood” would be built in one week by the family members, 
guided by an Arial Home mentor

10 meters
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Shared sanitary 
waste pit



Classrooms

Parking
Lot

School Courtyard

Soccer Field
South is at bottom

Approximately 26,000 square meters or 6.5 acres are needed

Girls’
Bathroom

Boys’
Bathroom

School and 
Community

Office

Mini
Mart

Water
Tower

100 Meters



The details of the micro-mortgage loans would 
be based on the lessons learned in micro-

finance by the 2006 Nobel Peace Prize winner, 
Muhammad Yunus



Evaporated water condensation tray

EPDM
Layer

Combination System for Arial Homes
Solar Hot Water and Evaporated Water for Drinking

Piano Hinge

Lock like one on 
the pan carriers?
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Arduino is an open-source electronics prototyping p latform 
based on flexible, easy-to-use hardware and softwar e. 

Arduino Duemilanove







More than 3 degree drop triggered 
the 16:00 Collector Drain, 
preserving 102 – 105 degree F 
heat gain from the rainy day.

Solaris Collector Statistics from March 18, 2009
A cool, rainy day



Fuel for Cooking?



This is how they cook, in the red barrel using any 
scrap wood they can find for fuel





EWB Team, University of 
Illinois, Champagne, IL

Prototype for a stored 
heat solar cooker













Arial Home built for the Vargas family by the Princ eton team, Feb 13, 2008
Tom & Cathie Johnson ’68, Dick Seggel ’68, Jim Sher man ’69, Tom & Jane Pirelli ‘69

"Never doubt that a small group of committed people  can change the 
world. Indeed, it is the only thing that ever has."   - Margaret Mead


