North Carolina-based designer/builders
Jim Cameron and Kathleen Jardine
combine five tried-and-true features in
their energy-efficient Heirloom Houses

\Ways to Build

ABOVE, RIGHT
and OPPOSITE:
A garden
orlentation
with just a
single step
down from
the home to
the outdoors,
makes it
easy and
Inviting fod
homeoWners
to go outside,

wenty years ago, my hus-

band, Jim, and I became

disenchanred with the
many dark, moldy houses we

had lived in: cold as tombs in
winter and hot as ovens in sum-
mier, their crumbling parts mad-
dening to maintain, Berween the
two of us, we had lived in dozens
of them,

“There must be a better way
to build a house,” we agreed.

But we were dubious of new
construction. Conventional new
houses cost a fortune to heat and
cool back then — they sl do —
and with their plastic compo-
nenis, skimpy overhangs and
grandiose throwaway roofs, they
didn’t look very durable, either.

Gradually, we figured our
some better ways to design and
build houses. In the last decade
we've designed 25 or 30 houses,
12 of which we also buile. We
call them Heidoom Houses,
They cost no more to build than
conventional houses. They are

46 SMART HOMEDVWNER

beautiful, comforting, light-filled,
cheap 1o hear and cool, easy to
maintain, hypoallergenic, have a
low environmental impact —
and they will last so long they
can be handed on and on.

An Heirloom House includes:

* Garden orientation

» Auroclaved aerated concrete
(AAC) walls finished with stucco,
plaster and clear pine trim

* Galvanized steel roofing on
manufactured trusses

* Tinted poured-and-scored
concrete floors with radiant
hydronic heat systems

* Classic fearures wedded o
passive solar design

Any of these features alone
improves a home, but together
they result in a radical improve-
ment in livability, energy efficien-
oy and eco-friendliness. In addi-
tion, we combine them with
careful mradeofls o hold down
costs, because even better ideas
are hardly berter it they cost

more.

by Kathleen Jardine




Houses built
with AAC
blocks are
durable,
soundprool
and fireproof,
and can
withstand
hurricane
winds up to
140 mph

Autoclaved Aerated
Concrete Walls

Although AAC has
been available in the
United States for only
a decade, it was devel-
oped in Sweden in 1914.
Aluminum powder was com-
bined with sand, lime, concrete
and water to create a mixrure
that expands dramatically, cre-
ating a “foamed,” lighoweight
concrete that
is 80 percent
air, It is
formed into
blocks using
molds and
cured in a pressurized steam
chamber called an autoclave.
The resulting building material
is structural and self-insulating,
As a bonus, no pollutants are

generated to manufacture AAC,

AAC has been used all over
the world to make extremely
durable, fireproof, soundproof,
termite-proof houses that have
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excellent track records in hurri-
canes and earthquakes. It does
not mold or mildew. AAC
houses can be expected to last
hundreds of years with very lit-
tle maintenance. AAC has only
one complicated claim: its insu-
lation value (see Sorting out the R-
Volue lssve on page 51).

More than 200 plants in 35
countries produce this product
in a variety of forms, In the
United States, it is marketed
primarily in 24-by-8-by-8-inch
blocks; it is also available in a
12-square-inch block. We use a
block made by Aercon, one of
four manufacturers in the
United States that supply a vari-
ety of AAC products.

We prepare a standard footer
and CMU (concrete masonry
unit) foundation that is filled
solid with concrete imbedded
with 5/8-by-24-inch J-bolts. A
34-by-50-foort foundation, for
instance, requires abour 14 J-
bolts. Threaded steel rods are
coupled to them after the AAC
walls are built, passing through
factory-cored blocks in every
course and connecting the
foundation to a concrete-filled
continuous-bond beam ar the
top of the wall. Our houses are
thus engineered to withstand
140-mph winds, a necessity in
hurricane-prone North
Carolina.

The first course of AAC is
set with type S cement, which
creates a high-strength mortar.
Subsequent courses are laid
with a thinset mortar similar to
that used in tile work.

Openings require bond beam
lintels to form structural head-
ers, and treated wood bucks for
artaching window and door
units,

Jim and [ buile the walls for
our first AAC house client, so
we have a good idea of the diffi-
culty first-time builders have
working with these materials.
We also appreciate how expert
professional AAC masons, like
Martin Noble and Roger

~ Connetr of Stonebridge

Construction, make the job
look easy. They charge abour $8
per square foot for materials
and labor.

MNable cautions, “Keep your
plans simple, especially your
foundation. Work in rectangles.
Windows should all be ar the
same height at the top. We need
a clean, backfilled site with
staged pallets of AAC, or an
AAC house will cost you more
to build.”

Thick AAC walls with real
stucco outside and mineral plas-
ter inside make for a classic
look. Stucco does not need
painting or repainting in its
long lifetime; off-gassing of
painted surfaces is reduced by
using no-VOC (volatile organic
compound) water-based paints,
such as those made by
Pittsburgh Paines.

High ceilings are another
classic feature thar’s easily
achievable with AAC, We use
15 courses of AAC to make an
insulated floor and a firse-floor
ceiling thar's 9 feet 4 inches
high.



Ourdoor living space is
cheaper to create than
indoor space. Also, by
annexing the ourdoors,
you can build a smaller house.
Unfortunately, it’s so hard to get
into and out of many houses char
any effective use of the ourdoors
is negated. A home’s layout
should make it easy and inviting
for homeowners to go ourtside, an
important design feature for
sedentary Americans.

A garden orientation specifies
that the house sit on a level pad
graded for drainage in all direc-

tions. Before the invendon of the

bulldozer, people scarched for just
such a natural site, called a knoll.
Almost any old country house is
sitting on one, which is the main
reason it is still in one piece.

Perfect drainage is the first
requirement for the durability
and health of a house. Many new
house sites have water rushing
stmight down a slope to the foun-
dation, which is defended inade-
quately by warterproofing and
drain tles.

An irregular site also spoils the
look of a house, A wll, L‘i‘rl'l'lp“l...tl-
ed, stepped foundation and crazy

stairs make a house look wo

much like a mobile home, hap-
lessly plopped
downona
ragged site,

We learned
this the hard way

once, by building
just such a house
for ourselves. Circumnavigating

it was a tiring hike that neary
required crampons and ropes!

We now build all our houses
with just one step down to the
ourdoors. This makes the house
and garden continuous, and
allows the old or infirm o remain

in-residence much |u|1i_',|.'r,

What Makes
SThESE Homes

mart

B Garden origntation incorporates
outdoor living areas and improves
drainage.

B Walls of autoclaved aerated con-
crate (AAC) create houses that are
durable, fireproof, soundproof, ter-
mite-proof, resistant to mold and
mildew, and stand up well to hurri-
canes and earthquakes.

B Passive solar design saves energy,
resulting in reduced heating and
cooling costs.

B A gas tankless water heater and
soler energy provide hot water for
radiant floor heating,

B Concrete flooring Is inexpensive
and eco-friendly.

B Steel roofs are affordable and last
up to 100 years,
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Finished AAC walls
cost less to build
than brick con-
struction, but they
are more expensive than
conventional
2-by-4-inch
stud walls with
Roofs fiberglass insu-
lation and
wood siding.
We offser thar cost with
other components that are
less expensive than their
conventional counterparts,
such as engineered attic and
room trusses with skip-
sheathing (1-by-6-foot pine
on 16-inch centers) and gal-

Galvanized Steel

vanized steel roofs. We use
both painted and unpainted
3-foot-coverage galvanized
panels on our roofs; the
unpainted variety is widely
used on new houses in our

region and in the Southwest.

Steel roofs are not only
an affordable option, but
they also outlast asphalt
shingle roofs. In the 100-
year life expectancy of a
steel roof, perhaps five
asphalt-shingle roofs will be
sent to dumps. Hydronic
radiant concrete floors are
similarly long-lasting and
less expensive than conven-
tional counterparts.

Galvanized
steel roofls,
gither painted
or unpainted,
are affordable
and durable,
with a life
expectancy of
up to 100
Years

INDEX TO ADVERTISERS

Get Free Information Fast

For quick access to advertiser's websites, go to ADVERTISER INDEX at www.smarthomeownermag.com

ADVERTISER (READER SERVICE) PAGE NUMBER

PAGE NUMEBER

ADVERTISER (READER SERVICE)

American Aldes Ventilation Corp (30) ...cceeea
American Clay Entarprlsui i [ | Rpees—" T
Amvic Building System f,a}

Aprilaire (4) srunans

Ark-Saal (23) ... L o i
Arrow Fastener Company Im: [ 1 - | P —
Bekaert Spacialty Films (33)

CEDIA (34) ..
Classic Rnnf {4?} b
Correct Building Pmducta LLG {2] =
Dakota Alert Inc (40)
Discover POWar (471) ..ssssssssssssses

Do it Yoursell Granite (38)......cc....
EnviroGLAS Products Inc. (10) ....
Fantach (3B) ...
Fiachar SIPS INC [31) coccrerciamerssnssessimnsepiisisias
FLIR Tharmography (3) ..
General Ecology Inc (42) .......
Georgia-Paclic (13) ...
Goddard Spiral Stairs (43) ...
Grean Building Initiative (25) ...
Groundscape (PPW) (46 }.........
Harken HolBtar [T)iiiuimamnmmsnisninnme st

Home Automation Inc (25) .. SRR |
HemeSaver 1¢¢-pparﬂald } (1 B}

HomeToys (24) ... e

Honaywell (22) ..

Hydro-5il (18) ..

Johns Manvilla {EBI-

KBS Metal Roofing {44}

MFM Building Products {EE}

Phonetics Inc (32)...
Progressive Foam T-:hnalngias [1 41 ......... el
Protecto Wrap Company (8) ..
Radiant Floor Company (8) .......

Radiant Panel Association {'E’DII

Rinnai (17) ..
Specl-nnnunn Chﬂmlcnls Im: {451

Stalrways Inc (38)... i

Takagl Industrial Ccmpany (1)

Tamarack Technologles Inc {37‘} Sysrriinicts
The Gorilla Glue Company (21 }
THOFMB=SUOF [RT) iiiiosieisiiinnsnnssbossisbosisassssnsnbirnsssn
Warmboard (15) coemmes
Waupaca Elevator (28) ...

SEPTEMBER/OCTORER 2005




“Wow, what is this?"
visitors wonder, Our
floors look like waxed
stone slabs, but they
are humble concrete, scored
and grouted. These floors are
both passive solar thermal
masses and
concrete Floors [ty
ic heat systems.
‘|'|‘|L"_'r feel o
good to bare
feet in both
summer and winter,

We pour these 4-inch-thick
floors after houses are roofed,
and before windows and doors
are installed. Dry pigment,
available in many colors, is
added to the concrete mix
while it swirls in the truck.
The colored concrete is fin-
ished over the radiant floor

With Radiant Heat
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system, which is made from
loops of oxygen-impermeable
pex tubing clipped to 1-inch
rigid polystyrene insulation,

An 1,800-square-foor house
requires five or six zones of
pex loops; they return to a
central manifold supplied with
warm water from a storage
tank and a gas-powered on-
demand water heater. This is
also the source for domestic
hot water.

A couple of our clients have
used solar energy as a way o
hear water for a radiant floor
system, but there are cost
issues involved with this
approach. If a client can't
afford solar panels at the time
of construction, we set up the
radiant floor system so solar
energy can be attached later.

LEFT and
BELOW:
Fourinch-
thick colored
concrete
flooring is
warmed by

o radiant
hydronic heat
system

In the meanwhile, many of
our houses are heated com-
fortably with sunlight and fire-
wood. In North Carolina, a
1,800-square-foot house can
be kept snug with only a cord
and a half of wood. The hous-
es are so cool in summer that
air-conditioning systems are
used only occasionally, and
mostly for dehumidification.



F We build only passive
solar houses, which are
'ﬁ not only energy efficient
&/ buralso feel really good
to live in. They are cool and
shady in summer, and sunny and
Wi in winger.

Our dlimate in North
Carolina swings from (° to 100°
E but thanks ro passive solar
desig;}. our Heirloom Houses fall
to interior temperatures of only
abour 55° and rise wo abour 78°

with no heating or cooling sys-
tems in operation. In addivion,
many people report thar their
winter depression is cured in
their passive solar homes. After
living in a properly made passive
solar house, few would go back
to the conventional variety.

We come across people who
have seen — or worse, lived in

“had” examples of passive
solar houses. They think the con-
cept doesnt work or is intrinsical-
ly ugly. The rules for making a
passive solar house are simple,
bur deviarions can be disastrous,
Design mistakes cause l||1p]c:1.<-
ant eMperature SWings, over-
heating and glare. Among the
most egregious are south-facing
windows that are sloped, oo all
or don't open; uninsulated slabs;
skylights; and improperly sized
overhangs with no shading,

Often, these houses also use

the cheapest, ugﬁrﬁl dt‘:&ign fea-

tures of modernism, giving the

impression that this is the only
style available, Bur any type of
house can be made passive solar,
incorporating overhangs, shading,
trellised entries and other passive
solar principles.

We love classic houses because
they are so -;,'ur'nE;n'[ing in a tame of
rapid change. They also can be
loaded with charming design ele-
ments, Queen Anne and Victorian
wedding-cake-style houses may be
aut of reach as design models, bur
the farmhouse, bungalow and
Southwestern-style house are casy
to adapt to passive solar design.

These five techniques and relat-
ed marerials are available to any
homeowner who wants to create a
better home at no greater cost.

Houses are the biggest invest-
ments in most of our lives. They
cost too much o be anything less
than long-lasting and wonderful to
live in. A house should be a beauri-
ful gift to the furure — an heir-
loom. And dhat’s what we believe

oar !‘.ll: MMICS arc,

Beceel in Pittsboro, N.C,
Kathleen fardine works with ber
hstand, Jim Cameron, in openat-
ing thetr company, James Cammeron
Design/Buaild Ine.

Passive solar
design
glements like
overnangs,
shading and
trellised
entries Keap
homes cool
in summer
and allow
natural
wWarming in

winter.

Sorting out the

R-Value Issue

Like a number of alternative wall sys-
tems, serated autoclaved concrete
{AAC) was introduced in the United
States with inflated R-values that have
taken & while to untangle, Fortunately,
Dak Ridge Natianal Laboratary waded
into the debate, producing effective R-
values for B-inch AAC block whan
used in six U.S. climates. The effective
RA-values shown below compare with
R-12.5 for a framed stud wall,

From these figures, we see that
AAC generally performs better in cli-
matas with wide daily temperature
swings and high cooling loads. In cold
European climates, a variety of AAC
building techniques are used: double-
wall construction, jumbo AAC block
{almaost 15 inches thick) and the appli-
cation of polystyrene sheets to the
AAC block. None of these techniques
appears to have crossed the Atlantic,
though, The first twio are too expensive
to compete well in the United States,
and the third compromisas the envi-
ronmental superiority of AAC,

Nevertheless, Oak Ridge states
that energy demands of AAC houses in
the six climates are 18 percent lower
on average than housas with 2x4
wood-frame walls. Also, keep in mind
that passive solar design considerably
improves the thermal performance of
a house using any wall system, includ-
ing AAL,

AAC R-Values for Six Climates
Minneapalis R-11.93

Washington R-13.93

Miami B-13.51

Atlanta R-15.93

Denver R-15.34

Phoanix R-21.10

SEPTEMBER/OCTOBER 2005 51



	smarth-1.pdf
	smarth-2.pdf
	smarth-3.pdf
	smarth-4.pdf
	smarth-5.pdf
	smarth-6.pdf

