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And This Three Bedroom Arial Home



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



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







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



Location of the first Arial Home factory and the fi rst 40 Arial Homes



Objectives of the Initiative

• Provide warm, dry, safe, low 
maintenance, affordable shelter to low 
income families

• Provide electricity
• Provide safe drinking water
• Safe disposal of human waste
• Provide solar hot water for washing 

and home heating



A typical Arial Home kitchen and dining area





An Arial Home Bedroom



The bathroom includes sink, toilet, shower, medicin e cabinet and shelves



A solar photovoltaic panel and a battery powers mos t Arial Homes
since there is rarely any public utility electricity i n these areas



Overall Concept

• Create a “Rent-to-Own” Community of High 
Quality, Affordable, Green Homes for the 
Working Poor Families

• Build 4 “Neighborhoods” per hectare, each 
with 7 Arial Homes for a total of 28 homes 
per hectare

• Buy 9 hectares of land, 8 hectares will be 
used for housing for a total of 224 homes

• One hectare will be reserved for a future 
school, playground, sports field and for the 
Arial Home factory



Job Creation

• A new factory will be built at the entrance 
to the property which will employ residents 
of the community to make the Arial Home 
components, solar hot water systems, and 
Waterless Toilet Systems

• The factory will create 20 – 30 new jobs
• Most of the materials will be purchased 

locally





The start of a new build: Outdoor carpet is used to  protect the finished floor 



The first two panels are installed in the back cone r



Arial Home for Febe’s Family being assembled in one day 
by the Princeton Team on Feb. 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



Floor Plans





10.1 Meters in Width, 5.75 Meters in Depth

Arial Home with Three Bedrooms, 56 square meters, 605 sq uare feet
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Community Plans
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A group of four 7 home neighborhoods with 2 lots ea ch as open space



This is the land where we would like to build the f irst 224 
Arial Home Community in San Antonio, Baja, Mexico



The Arial Home factory begins the manufacturing pro cess 
with 5,000 pound coils of prepainted steel



Roll Forming Machines Will be Used to Bend the Shee t Metal 
Into the Right Shape for the Panels and U Channels



Mexican workers assembling a “pan”Mexican workers assembling a “pan”



Polyurethane foam is injected into the panels with t his custom jig



Nozzle Spraying Liquid Polyurethane into the Pan
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The Brake Press Used to Bend the Steel Sheets into Us eful Pieces



The Ensenada factory team, from left:  Tom, Moises,  Jose, Ismael, Joaquin, Jane
June 2009





Every Arial Home will have a Solar Hot Water Heater



Benton placing the solar hot water collector on the  roof





Benton adding insulation to the hot water pipe to t he solar 
collector on the roof



Installing the Solar Water Heater on the roof of an  Arial Home



Electric Water Valves, 
Computer Controlled 
based on sensor 
readings

Hot Water Pump, 12 
vdc, 2.8 gpm

Arial Pump Box



Use of Grey Water

• Water from the sinks and shower will be 
captured in a concrete catch basin, then used to 
provide sub-surface irrigation to each family’s 
backyard garden

• Since the soil is mostly sandy in the area this 
works well and saves the expense of a sewer 
system and a grey water treatment plant



From central water pipeline

Buried PVC Pipes, Pump Box and Hot Water Tank

Insulated 
Pump Box 
with 60 gal 
hot water 
tank

Arial Home Grey Water Irrigation System for 
Version 6 and 7 Homes

Garden can be planted along path of irrigation hose  
and root watered

Concrete 
Catch

Basin with 
removable lid

Perforated Pipe Irrigation Hose 8” deep under mulch



The Sanitary Waste Problem

• A 224 home Arial Community in Ensenada, 
with its 1,100 residents, would use 3 million 
gallons of water per year just to flush toilets

• A water based sewage treatment plant and 
associated sewer system would cost as 
much as $500,000 to install and annual 
operating costs would be approximately 
$100,000 per year for electricity and 
maintenance



The Solution

• A Waterless Toilet System that does 
not allow odors into the house



Arial Home Waterless 
Toilet System

Vent to 
height 
above roof 
attached to 
wall panel

Access 
Lid

A ½” thick polyethylene plate 
forms a tight seal with the 6”
diameter stainless steel pipe to 
prevent odors from seeping into 
the house.

An electric actuator 
piston moves the 
waste into the tank 
while sealing the 
downpipe from 
sewer gases.

Plastic tank 
holds 25 cubic 
feet of dried 
waste material



Plastic Toilet with 6” Round Downpipe

Downpipe, 6” diameter

Concrete Floor

PVC pipe 4”
to BioFilter 
above roof

Exhaust
Fan

Waste Tank 6” lower than 
ground level Electric Actuator Driven 12vdc

Air Flow inlet 
through bug 
screen

Exhaust fan runs continuously to aerate holding tank and 
evacuate odors

8”



RV Toilet with Custom Downpipe

Downpipe, 6” diameter

Concrete Floor

Air Vent PVC 
pipe to 
BioFilter 
above roof

Exhaust
Fan

Electric Actuator Driven, 12vdc

Air Flow inlet 
through bug 
screen

Small AC motor exhaust fan runs continuously to aerate 
holding tank and evacuate odors from downpipe



Access
Hatch



From the top, it looks like a traditional, water borne toilet.



Type of 150 gallon plastic tank that will store was te until emptied by a pump truck



Drying Air Flow Pipes and Exhaust Fan

4” PVC Pipe and
Exhaust Fan

2” PVC Pipe
With Bug Screen



Advantages of An Arial Home

• Will last 50 years with minimal maintenance cost 
since the homes are made of steel

• Structures an be built in one day by 12 workers 
(including family members) guided by a mentor.  
Plumbing and electrical work can be completed 
on the second day.

• Homes are very well insulated to stay cool in the 
summer and warm in the winter.  The bright 
white roofs reflect the heat of the sun.

• Indoor, waterless toilet, 2 sinks, and a shower 
• Includes a solar hot water heating system



This is what is all about:  the emotional “Key” cere mony 
when the keys to the house are given to the new own ers



The family entering 
their new home for 
the first time.



The sponsors of the Arial Home Initiative: The Pirell i Family

Tom Danielle

Jane
Megan



Baby Julio returned to 
good health after a few 
weeks in his new Arial 
Home.





Cathie Johnson and other members of the Princeton t eam 
getting hugs from the family after the key ceremony .

February 14, 2008  -- Ensenada, Mexico



Summary of the Arial Home 
Goals

• Community projects that pay for themselves 
and are self sustaining

• Homes that are both “green” and long lasting 
with minimal maintenance

• All components manufactured in a local 
factory using local workers and local 
material purchases

• Family members help build their home which 
represents both their “sweat equity” and 
helps them understand how their home 
functions



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


