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NO AIR CONDITIONING!
By Tom Tynan

During my younger years, while earning my degree in
Architecture at the University of Miami, I focused
on building designs that could work with the

environment – naturally cooling the building with the use of
little or no air conditioning; a place to live comfortably with
Mother Nature, and a building free of indoor pollution.

I was definitely ready to save the world, however, setting out
with this concept, talking to anyone who would listen,
quickly labeled me “a little bit off the beaten path”.  Just
when I believed all hope was lost – a client walked into my
office and asked if we could design and build a simple home
needing little or no air conditioning.  My client not only
wanted a house that would consume less electricity, but also
most importantly, not make her sick.

The client had gone to other architects but the response was
the same; they wanted to build tight, insulated structures
using the latest products designed for air conditioned homes,
and was constantly told, “without air conditioning that
design will not work”.

Now I have had the opportunity to design and build this
house, and publish the results based on one of the hottest
summers on record.  We have printed the design drawings to

illustrate some of the important features.  I think the first
thing people notice is the organic shape – almost gives the
impression the structure could move on its own.  Some have
said the design reminds them of a ship, an animal and even
an insect.

The reason for the unusual shape is to take full advantage of
natural air-flow which is the most important factor for
human comfort in hot climates.  Temperature and humidity
are two components to consider in the design because they
are critical to our comfort.  Both the temperature and
humidity are controlled by air flow, and the faster air flows,
the cooler it becomes and the less water it will hold, and of
course, as this cooler, drier air moves across your skin, your
body is cooled by evaporation.

The more practical features you will notice are large amounts
of awning style windows which can be opened and closed to
direct the maximum air flow to different parts of the room.
Combine this with the exhaust fans in the stairwell and you
can mechanically increase the velocity during very hot
and/or humid periods of the year.  Finally the screened-in
porch located on the southeast side of the home does more
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than protect the plants, it also cools the air entering the
structure by shading it first.

Where hot air exposed to sunlight is drawn into the screened
porch, which creates a shaded area, the air naturally cools and
accelerates, so by the time it enters the house it is cool and
less humid.  It is the same effect you get by sitting under a
large tree on a hot day.

ROOM LAYOUT

The layout of the house is also important.  It cannot be
segmented into small spaces; it has to remain open so all the
rooms can receive full cross ventilation.  When you design a
larger home using these concepts, you have to be aware and
think of these open spaces as individual units and be creative
when connecting them together.

You will also notice on the west side, the interior living spaces
have a buffer zone, and in this case, it is the stairwell.  There
are no windows in this particular area of the house and a
huge oak tree provides shade protection.

You will notice included in the buffer zone are the
bathrooms.  These rooms are not used very often and create

excessive amounts of heat and humidity when bathing or
showering or simply running hot water for any period of
time which makes them an excellent room to put in that
area.  Luckily, most people do not spend large amounts of
time in bathrooms as those rooms can definitely be warmer
and more humid that the rest of the house.

Moving out to the back screened-in porch area you will
notice two things that are a little different than
conventional homes.  First, a shower is located outside on
the porch, and while this may seem a bit odd, showering
creates a great deal of heat and humidity that is not
desirable in the home.  Of course, you do not have the
privacy as you do in a conventional home, but certain times
of the year it works quite well.  Additionally, if you are
working outside, gardening or just having to walk through
mud – what a perfect location to clean up without having
to track this mud and dirt throughout the house.
Remember, with a house of this design, it is important not
only that the heat and humidity levels be kept low, but also
the dust and debris levels as well.

In attempting to maintain a low level of dust and debris in
the home, is the primary reason for the placement of the
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laundry room on the porch.  A laundry room is one of the
dirtiest rooms in your house – not only do you have dirty
clothes with all the stuff that comes in from the outside on
them, but also a washer and dryer create a great deal of dirt
and dust – especially the dryer.

Even though dryers are vented to the outside and
maintained perfectly, you still have residual lint that builds
up over the years and if anyone has ever cleaned behind their
dryer you now exactly what I am talking about – lint and
dust escapes the venting and settles in the house.  This
additional dust added to the home can aggravate allergies, so
in this instance, it was important to place the washer and
dryer away from the living space.  In fact, in most instances,
a laundry room away from living spaces (in a garage, covered
screened in porch) is a far more ideal location for a laundry
room to keep the heat, humidity and dirt out of the house
creating a healthier environment inside the home.  This is
especially true for those of us along the Gulf Coast area with
our extreme heat and humidity.

Moving inside, we have a great room, including the kitchen
– in fact the kitchen is the heart of this great room.  To
exhaust appliance produced heat from the home, the

refrigerator/freezer combination unit is placed directly next
to a window, allowing the heat the refrigerator produces to
immediately exhaust outside and not be trapped inside the
home.  Many of you do not realize that your
refrigerator/freezer combination unit or simply refrigerator
or freezer units are the largest heat producers in your home.
The reason being the unit pumps all the heat from the inside
of the unit to the outside – which is the kitchen itself.
Additionally, these units work far more efficiently in a cooler
environment.  When placed in an outdoor location, such as
a garage, it costs a great deal of money to run because it is
constantly having to run to exhaust any heat the unit has, so
by keeping your refrigerators/freezers in a cooler place in the
home will actually make it run less which translates into
lower energy costs.

Finally, upstairs is the Master Bedroom and Master Bath.
One wall is a west wall, which is obviously the hot side of
the home so in order to lessen the impact of heat gain on
that wall, a “buffer zone” is set up.  Along that west wall, the
Master Bath is placed along with cabinets, closets and
bookcases to buffer the heat gain.  Of course the bed is
placed on the coolest side (southeast side) where all the
windows are located which also happens to be the

Continued on next page 

SECOND FLOOR



The Right Angle8

NO AIR CONDITIONING!
Continued from page 7

directional flow of the natural breezes.  To totally take
advantage of natural breezes and cooling, the placement of
where you are (furniture, etc.) in the house, is just as
important as the placement of electrical outlets. 

STRUCTURE

To effectively create and build a passively cooled home, the
structure design is critical.  As shown in the design of this
house, you want the design to have very little wall mass and
lots of windows.  

My client had visited many architects with her need to have
a home that used little mechanical systems due to her health
concerns and most could not conceive of doing a passively
cooled home, instead insisted on her need for massively
insulated walls, to keep the cold in.  This is where there is a
perception difficulty in this design – they wanted to keep the
cool in, but when passively cooled, there is no cool to keep

in, after all, it is not centrally air conditioned.  Instead, the
intent of the design is to bring the outside in, creating a
cooler environment by manipulating Mother Nature and
what she has provided us.

The wall mass of the structure needs to be small, so as to
reduce the amount of area heated by the sun. This was
accomplished by using concrete block columns which
reduced the wall surface area, and supported the floor system
beams as well as the roof beams.
The sun of course is going to hit the walls, however, in this
design you will notice that the majority of the walls are glass
and that is okay.  It is far better to be glass in this case, than
a heavily insulated solid wall mass that will retain the heat
for a long period of time.  The windows used are awning
type, low E and vinyl clad.  The awning windows were
chosen because they crank to the outside, which means that
the windows are being cooled on both sides by the air
movement and the glass cools very quickly, so it is literally
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like having no wall around you at all, affording maximum air
flow, and no thermal buildup on the structure.

Of course the roof deck is going to be wood, as wood is a
resistor material and with the sun beating down on the roof,
the wood roof deck helps slow down the heat gain into the
attic space.  Wood also provides flexibility to create roof lines
necessary to a passively cooled house.  Notice that the roof
lines are built out resembling an airplane’s wings.  By doing
this, the roof line acts as an air foil, helping to suck the air
into the house when the breezes are coming from different
directions moving more air through the house cooling it very
effectively.  Remember by accelerating the air movement, air
naturally cools, thereby cooling your body.

INSULATION

The insulation package used in this house is very simple –
formaldehyde free fiberglass being used in the attic, and in a
very few wall cavities.  While insulation in the attic is
beneficial in helping resist the heat transfer from the attic to
the interior of the house, the insulation was primarily used
for winter temperatures, not summer temperatures.  The use
of ridge and soffit vents complete the package, as they will
allow air movement in the attic, reducing humidity, and
formaldehyde free fiberglass kept very dry will last virtually
forever.

I previously discussed the merits of the wood decking, but to
complete the insulation package for the roof area, one must
always include a radiant barrier.  In this design, there is not
only a radiant barrier roof deck, but also a Galvalum metal

roof which is natural in color.
These two materials working
together stop almost 100% of
all the heat radiation coming
through, and any amount that
does find its way in, is so small
that it does not impact the
temperature of the house.
Low E vinyl, double paned
glass windows were previously
mentioned, and they must
certainly be included in the
insulation package.  Specifically
in this design, awning
windows, those that crank to
the outside, were chosen
because heat transferred to the
glass never is allowed to enter
the home and when raining,
unless blowing directly in the
direction of the window, these

Continued on next page
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windows can remain open without any concern of water
getting into the house.  You might think about the
additional humidity getting into the house when windows
are open and it is raining – as long as air is moving through
the house, you are naturally dehumidifying the air, cooling
the air, and exhausting the air— as quickly as it comes in, it
goes out.

MECHANICAL

Mechanical systems are limited in a passively cooled home,
but one no one can escape is the water heater.  In this case,

the client’s heath concerns required an all electric home,
eliminating the use of natural gas or propane because of
potential fumes in the house; therefore an electric Seisco on
demand water heater was selected.  

The house having two bathrooms, a kitchen and a laundry
room, we were able to use one larger model Seisco unit
which is mounted on the wall in the laundry area of the
screened in porch.  The on demand water heater actually
uses energy more efficiently than any other water heating
system.  Please understand that does not mean that it is
always the least expensive to run.  By more efficient, I
reference the fact that when you take heating elements, put

Continued on next page

Sample on-demand Seisco water heater.
This shows the relationship between humidity and temperature
and how that affects human comfort.
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them in a chamber and run water through it, almost 100%
of the heat created by the energy used goes into the water,
which means you get the full effect of the energy used – in
other words almost a 100% exchange rate.

Natural gas on demand heaters maintain a flame, and for all
of you who have natural gas
standard water heaters, you know
there is an exhaust pipe on the
unit and it gets very hot.  A great
deal of the heat generated simply
is lost into the air, so the
exchange is not as great as the
electric on demand water heater.

The next mechanical system is of
course heating for the home, after
all it does get cold along the Gulf
Coast.  There are numerous
choices such as forced air,
however, forced air is dirty – it
dries out the air and creates a dust
problem.  Many with force air
systems have increased incidences
of allergies during the winter
months, breathing difficulties

and nose bleeds because not only of the dust, but also
because of the very low humidity levels.  Since health was of
primary concern in the design of this house, a radiant floor
heating system was selected.

Radiant floor heating installed

Installing radiant floor heating 

Continued on next page



radiant heat from the sun on the floors during the day, very
little additional heat was required at night.

When it comes to appliances, the same principle applies to
everyone – always purchase high efficiency appliances.
Additionally, many of the light fixtures, including ceiling
fans chosen by our client were high efficiency LED lights.
These are far more efficient than even the CFL’s and
probably the future because they are very efficient, provide
fantastic lighting capability and have a very long life.

Lastly, we have two wall mounted fans – one located at the
top of the stairwell and one located at the bottom of the
stairwell in our buffer zone.  Two were chosen because if you
were upstairs and did not want to listen to a fan running,
you had the option of turning the one upstairs off, and only
using the one downstairs.  These fans were installed to
increase the air movement throughout the house.  According
to our client they were not used this summer, however, I feel
they will be far more beneficial during wet summers, as this
year, the year of record temperatures and drought, there was
very little humidity and we had lots of breezes throughout
the summer.

Remember, if you take superheated air, put it in the shade
and as it begins to cool, it begins to move, which is the
reason you are so much cooler in the shade – cooling air has
movement.  Have you ever noticed times when there seems
to be no breeze, yet the leaves on a tree are moving?  Well, as
air cools, it begins to move, creating a breeze.
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Radiant floor systems DO NOT heat the air, they heat the
mass – the thermal mass on the first floor being the concrete
slab, and on the second floor we have concrete backer board
with the electric radiant heat in between and tile on top.
When in a room with radiant floor heat, the air does not
warm – instead the floor heating system heats your body,
and you radiate the heat back into the room, along with
everything else in the room.

On a sunny day, and you have the sun coming in through
the windows beating on the floor, heating the floor, you turn
on the radiant floor heat (set by thermostat) until the
achieved temperature has been reached, and then simply
turn off the unit and the house will remain nice and warm
on your body.  The best description of how radiant floor
heating feels is when on a very cool day, you sit in the sun
and have the sun’s radiation warm your body.

Now the word radiation may send up a red flag to you,
however, it is not that type of radiation, not harmful, in fact
a very healthy heat because it creates no dust, dirt or fumes
to breathe.  This product has been around for years, just not
in wide spread use, however, I believe that in the months and
years to come, this product is going to become more and
more popular.

Having had the opportunity to use this system in this house,
and much to everyone’s surprise, it actually overheated the
house a few times until the client learned how to use it
properly and determined what the ideal temperature needed
to be for her comfort.  We all learned that because of the

Louvered door covering fan Wall mounted fan
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These two wall mounted fans are controlled by rheostats
and concealed behind louvered oak wood covers so the
appearance is quite nice, simply resembling a cabinet door.
During the winter, all that is required to stop the cold air
from entering, is simply placing a piece of Styrofoam behind
the louvered door; this worked very well, is simple and when
time to use the fans, simply take out the Styrofoam.

INTERIOR FINISHES
More attention was required when selecting the interior
finishes – not only because of the design of the house, being
passively cooled, but also the health concerns of the client.
All the floors are tile because in a hot climate, tile remains
naturally cool, and with the radiant floor heating in the
winter it is very warm and comfortable.  Most importantly,
the  tile floor is easy to keep free of dirt and debris affording
a healthier environment.

The walls have more of an exotic finish than simply
sheetrock with texturing and paint.  A natural earth product
by American Clay was chosen because of its natural
properties.  Clay Earth Plaster exhibits no off-gassing over
the life of the cured walls.  The porous clay plaster finish

does not support microbial growth, and does not allow
moisture to accumulate, helping to maintain a mold-free
environment with improved air quality.  More informa -
tion is available at American Clay’s website,
www.americanclay.com

Finally, the finishes on the oak staircase and oak cabinets
were a water based finish with very low VOC’s (volatile
organic compounds) producing no odor. The name of the
product used is Bona Traffic Polyurethane; a satin finish was
chosen, however, it is available in semi-gloss and gloss
finishes as well.

We needed a product that would protect the stairwell from
daily use and the cabinets as well, but the product had to
have NO outgassing from day one, and this product fit our
requirements, just as the products from American Clay did.

To complete the interior, silestone countertops were
chosen, cultured marble soaker tub, mirrors, light fixtures
(LED), light switches, all the standards for any home.  The
screened porch is quite large, but the screen is a typical
aluminum framed screen that fits in between the concrete
blocks.
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FINAL RESULTS

Here you will see the electric bills for the summer of 2009
and you will notice they are quite low.

JUNE 2009

JULY 2009

AUGUST 2009

Again, I feel blessed that I finally had a client that would
allow me to put into practice my training on passively cooled

environments.  The concepts I learned not only proved to
me it could be done, but also to my client, and others who
were very skeptical that a house design such as this could
truly be comfortable in Gulf Coast summers and winters.
These practices could be done in any home, in any size or
any style, however, it is a different lifestyle and certainly not
for everyone.
There are definitely some differences that have to be
addressed with a passively cooled home and we have touched
on them here – mainly structure design, less insulation, and
a different approach to interior finishes.  As we continue on,
the next article will discuss three homes I have built, using
many of these same principles, many of the same products,
making them as efficient as anyone could hope for.  You will
see 6000 square foot homes with  $150.00-$300.00 dollar
electric bills during our Houston summer.

I am hearing and seeing us all being bombarded by the
newest and latest product that will save money and make our
homes more efficient – all those additional unproved
products are simply not necessary and when you understand
what we are really dealing with, which is energy, heat and
humidity, then it is really very simple to use the technology
already available and proven rather than to keep purchasing
more and more products.
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