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This is a thermal image of a conventional framed home, The bright orange color represents loss of
heat (also known as your money!) A typical 2 by 6 wall with R-19 insulation has a much lower value
because each 2 by 6, header, top and bottom plate and rim joist has an R-value of about 1 per 1 inch of
wood. The effective value is about R-12. It is also very difficult to make a conventional frame home

completely airtight, another significant source of energy loss.
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This is a thermal image of an ICF home, as is quite evident this home has a much lower heat loss. The
only really serious heat loss is the windows and doors, and the slab. (we have a solution for that!)
There are three forms of heat loss or gain. Convection, heat carried in the air. Conduction, heat
passing through a solid object. Radiation, Invisible heat waves. To build a super-insulated house all

three must be considered.
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Are ICF buildings Strong? Look at this picture of about the only oceanfront building to survive the
Katrina hurricane disaster in Biloxi Mississippi, and for a lot more info on how to build in a hurricane
prone area go to www.hurricane-man.com

Click here to download a video of Military explosive test

This is what most of the wood frame buildings looked like after the hurricane
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Construction cross section, super insulated house.

When designing any structure proper building orientation should always be considered to take
advantage of passive solar gain, prevailing winds for cooling and natural lighting and ventilation for
all rooms.
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This is the prototype first super energy efficient building for the University of Nevada, Reno at their
lake Tahoe facility. We provided the high performance windows and worked as a consultant during the
design phase and laying up the ICF block
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Building dedication ceremony for the University of Nevada building at lake Tahoe. This is a
great project as it will serve as a working laboratory on sustainable building for the students.
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Durisol is one of the first ICF blocks which was invented in Europe at the end of World War 2 and it
has many advantages. It is a natural building material made out of mineralized recycled wood chips
and mineral wool insulation. The design of the block with the insulation to the outside of the wall puts
more thermal mass to the inside of the home.

Website link: www.durisolbuild.com
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The Hurst construction crew checks the building footings for proper solar orientation with a compass.
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The footings have been dug and the re bar and the screed board is in place and we are ready to pour
the concrete.

Fill the footings with concrete and level to the bottom of the screed board.
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Stack the block.
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Filling the wall with concrete.
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The Hurst construction crew is installing under-slab insulation. This will greatly reduce energy loss
into the earth, And also allow for a quicker response time for the in-slab radiant heating system. Note
that the insulation goes all the way to the Durisol block on the edge of the building so there is no
thermal gap.
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The Hurst construction crew installing the radiant heating system in a passive solar Durisol home.
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Beaver Plastics

07200/BEA

TERRAFOAM® i»s

EXPANDED POLYSTYRENE

INSULATION

PRODUCT DESCRIPTION

T]:.E{Ii.'\l FOAM is an inert t‘luu.d cell expanded polystyrene
ured by Heaver Plastics
e Lo freeze/ thaw and has zero
capillarity .md loww modsture absorption lpm‘pcnlm TERRAFOAM
will never rot, or support mold or mild

TERRAFOAM is suited to a wide range of applications because
of its excellent physical and chemical properties, and economical
cost. It is manufactured in a range of densities, in order to
meet specific application requirements. Standard sheet sizes
are 2K’ [B10mm x 2440mm) and 4'X8" [1220mm x 24 .
hut TERRAFOAM s also pmdum'tl to custom sizes, with e
plain or shiplapped. TERRAFOAM contains ordinary air; not
refrigerant gases, This ns that insulating properties do not
degrade over lime.

APPLICATIONS

TERRAFOAM can be used on roofs, under both conventional
buili-up and single ply membranes. Panels can be produced
in flat or tapered configurations that will provide slope-to-drain.
TERRAFOAM is also used in walls, under slabs and as perimeter
insulation for grade beams, foundation walls and buried in soll
for shallow foundation designs. TERRAFOAM is available in
"ANR grade, which is conditioned and skzed expressly for exterior
insulated finish systems, TERRAFOAM is resistant 1o soil weight
and pressure, and can be specified lor all below-grade
applications. The following ks a sampling of common applications.

* Above-grade clacdding under sticco, siding

= Masonry Cavity Walls

Exterior Insubated Finish Systems [E.LF.S.)

= Converdtional and Slope-to-Drain Roofing

* Floatalion applications

* Under concrete slabs on grade

= Grade beams, foundation walls, shallow feundations
* Coolers, Freegers, and lce arenas

* Hot Tub Covers

* Packaging, pratection. container lnings

SPECIFICATIONS/COMPLIANCIES

TERRAFOAM is manufactured to CAN/ULC-5701-01 for
Type 1. 2 and 3. Warnock Hersey has licensed Beaver Plastics
under their Third Party Certification Program as a "Certified
Manufacturer”. This provides the purchaser/specifier with
the highest degree of confidence that TERRAFOAM will meet
or exceed specilications

Beaver Plastics Lid. was the first EPS manufaciurer in North
America to be eeriified under the International Standards
Organization (150] S001-9002 Quality Assurance Program.

This is a set of standards and criterla which ds Internationally

recognized as an assurance of product quality and consistency.

Terrafoam is totally inert expanded polystyrene, R-value 4.0 per inch. This product can be used as an
above grade insulation, under stucco or siding, roof insulation systems and below grade under-slab
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Figure 6: Insulated Slab in February

Figure 7: Uninsulated Slab in February

Beaver Plastics INSULWORKS Effectivencss Page 7 of 10

This chart shows that in the case of an uninsulated heated slab almost half of the purchased energy is
lost into the soil. The insulation of the slab with 2 inches of Insulworks EPS will greatly reduce this
heat loss. In the case of very moist soil below the slab this loss would be even higher!
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This is a job site in Austria. they are building with hollow bricks with insulation on the outside. Energy
efficiency is very important there. The windows and doors are super insulated with triple seals making
this a very airtight structure. The standard wall thickness is 14 inches.
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RN
This is the profile of a European window, quite possibly the finest windows in the world. Note the
triple seal system, this is a positive seal meaning the seals are compressed with multiple cams on the
window frames. The exterior aluminum sills available in one inch increments allow you to recess the

window in to the ICF wall. Special adhesive vapor permeable sealing tape is used to install the
windows (Bosig) in addition insulating foam is used to gain full r-value right up to the wall.

Tilt & Turn Windows
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Super-insulated passive house window. This window is triple glazed with I-Plus 3CS glass, krypton gas
fill and two low-e thermal function layers. The window unit also has four air seals

Professicnellé Arrange-
ments mil 51l und Har-
mgmr mauinmm

This is an example of an exterior roller shutter system. The shutters are made out of powder coated
hollow aluminum filled with insulating foam. When closed this system will effectively almost double
the efficiency of the window system. It can also be used to regulate the amount of heat received from

passive solar gain. The shutters can be hooked up to a thermostat to maintain a constant temperature
in a passive solar home.
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Wind power is useful at many sites and can produce a significant amount of power (photo courtesy
Sunfire research).

Power inverters and control room this is a grid tie system meaning we are hooked up to the power grid
and we can sell power back to them! (photo courtesy Sunfire research.)

Two 1620 watt solar tracking arrays and a wind power power supplement make up the complete
system. (Photo courtesy Sunfire research.)
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What is Solar Thermal Energy?

Hat Water from the Sun

‘What It Dosa Haw It Works
Solar thermal enetgy systems 1. Tha sun hasts a non-toxic,
captura the haat of the sun and Trouze-prood solar fuid ina
usa it to heat water. A propsary sobar collactor on tha roal
instalied sy slom works yoar-round, 2 The controlfler dotects that tha
aven whan IF's cloudy, skt fluid is hottee than the watar
in the hod watar tank.
Solst thermmal lowoes your utiity 2. A pump in tha Solar Station
bl and lats you be part of reducing i from the
enacy consurmption, pollution, snd
? collactor to the hot water tank
global warming, it aiso adds 1o the & The solar fiokd i
o Thows through
vl ol yoUF homa - 5 Sehico solsr rach
What You Nead 2 plpe colling insid the hot
thermal system looks grest and warlor tank, and hests The
Lasts for v o A Sehilco salar thormal anorgy swarter 1 tha thok
Schileo deatars are trained and pstom & 2 complate, all-n packaoe ¢ pyg oy watar is avatable
cortified 1o nstall our systems, and O vryiiilng yi! rimack fior usa in the house.
ansure the bost instaliation qualisy £ m 6, The solar fluid is pumped back
on and in your homa. o niad ity ap 1o the collector, whata i s
. & ki with oGS Bgan haated by tha sun.
* Contolior
* Salar flukd
+ Mounting hardwata
+ Piping

scHUCO
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Key Components

Collactor

Schiico collectons are guaraniced
for 10 yaars, Tha fromt is tampored
safaty glass, to stand up to any
wealhed, and tha simooth surtsce
looks good on tha rol. We offer
collactons in silved of bronza frams
colors. Two or three coloctors can
typicslly supply a tamily with all the
hot watir thay naad.

Storage Tank

Wi offer sovoral verssons of tanks
which can ba combinad with your
axisting heating systems. The solar
fhuidd runniing through the tsnk haats
this walaed, but nover louchas it

Solar Station

The unique Schiico Solar Station
contains the pump and all the vales
fior tha systom. |7 s insulatod to koop
solar haat in

Controlior

The DeftaSol controlier monitors
system tomperature. When the
tank temparatura falls balow the
lsmpatatuna in the collecice, the
controlier sands solar fluid 1o the
tank 1o heat up tha water. When
‘tha watsd is hot snough, it shuts
off the pump, saving alectricity.

To learn more about Schico Solar
Encegy Systoms, visit our wabsite
of consuit your daaler

Sebies A LR,
s

www.schueco.com
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Custom home built by Hurst construction in Sonora California incorporating many state of the art
features including a 5000 watt grid tie photovoltaic system, on demand water heater with a manifold
plumbing system, radiant heat and super energy efficient windows and doors.

Static solar photo-voltaic system needs 50% more panels
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A simple power inverter for a grid-tie photovoltaic system

1

This is an example of a Bosch Aquastar on-demand water heater combined with a Vanguard
manablock manifold plumbing system. this is the most energy efficient way to heat and distribute
water (photo courtesy hurst construction)
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A new wave in water conservation...

introducing the Aqus~

Sfrom WaterSaver Technologies!

Conserving water is important to
anyone who wanis to preserve scarce
natural resources and save money.

i honmies across the L5, the bathroom accounts for 74 percenl of waler wsed,
About 44 percent of all domestic water consumed is used to Mash toilets, it

T compture sl resse Evatory witer, WaterSaver Technokogies developed Agqus™. i ‘ ” =

Sample o install, Aqus™ wses water from bathroom sinks (o Aush toilets. ’% WaterS:
Technol

Adgqus can help indivicdual households, hotels, schools, conmencial

Fuailcdimgs, govermment structures and mult-Ganily compleacs
save gallons of water and dollars. Inxkison, Aqe™s Agus™ can reduce

* Hardly noticeable. There is no change (o the normal | Metened water usage in

operation of your lovatory sink and toiket, a two-person household
* Fasy to use. Aqus™ is simple to instudl and requines by abort 10 t0 20 gallons
minimal anmual maintenance, a dly—ﬂ‘wﬂﬂ'ﬂﬂ!
500K gellons a year:

The Aqus system is an excellent water saving device, about 40 percent of all domestic water consumed

is used to flush toilets. The Aqus system reuses grey water from bathroom sinks to flush the toilet. An

average 2 person household can reduce water usage by about 10-20 gallons per day or approximately
5000 gallons per year. www.watersavertech.com
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Radiant wall heating systems are very popular in Europe. The coils can be hidden behind the wall
surface. The home is much more comfortable without the constant fans of a forced air system.
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Radiant heating for your bathroom doubles as a towel rack, towel warmer and dryer. Provides great
warmth and comfort in the bathroom.

A modern wall panel radiator.
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This is a wood pellet fired boiler system. The boiler can provide all of your domestic hot water and
radiant heat for your home. Wood pellet fuel is a domestically produced renewable fuel source which
is co2 neutral. The boiler can be fed from a pellet bunker by means of a screw auger.
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This is a schematic of a pellet fired home boiler system, note the bunker and auger feeding system. In
Europe pellets are delivered in bulk similar to a propane delivery in the USA. We know it does not
make much sense to use a natural, renewable, co2 neutral energy source of which we have an
huge supply of in the USA, but we thought in might be of interest.
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Die Raumaus-
tragungsschnecke

Perfekte Abstimmung won
Schnecke und Treggeometrie
in Verbindung mit einer

sich stindig erweiternden
Schneckensteigung garantie-
ren einen schonenden Mate-
rialransport mit geringem
Stromverbrouch [230V1)
Eine bouseilige 35-407
schriage Verbretterung im
Lagerraum sorgt fiir die
restlose Roumentleerung.

Die Stokereinheit

Von der mit ginem Sicher-
heitsdeckel iiberwachten
Raumausiragungsschnecke
fallen Pellets durch eine
riickbrandsichere Fallsiufe

in die Stokerschnecke.

Eine ausgekligelts lambda-
regelung opfimiert permanent
die richtige Einschubmenge.
Zusiitzliche Betriebssicherheit
garantiert die Fillstands-
zunge,

Hachste Sicherheit

Das eingebaute Saugzug-
geblase sorgt nicht nur fir
die exakte lufimenge son-
dern auch fiir permanenten
Unterdruck im Feverraum. In
Verbindung mit der Fallstufe
und siner geprifen Brand-
schutzklappe ergibt sich
damit eine absolute Rick-
brandsicherheit. Dos einge-
baute Feh |ar|:|ic|gnusasysrem
und eine magliche Handy-
iiberwachung garanfieren
héichste Funktionssicherheit.
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A small pellet stove will easily heat a super insulated home, using a locally produced,co2
neutral renewable fuel source. With proper building orientation and passive solar design it will seldom
be needed.

> Wassa'r H20 4
Sonnen S Zolo¥ 5
L\ energie kS Kohlendioxid CO:

" \ Beim Verbrennen
r von Holz entsteht wohlige,
‘ \ umweltfreundliche Warme.
; | Der Kohlenstoff wird wieder frei
Bei der Photosynthese b und kehrt als Kohlendioxid

nehmen _die_ Baume ; zurtick in die Atmosphére.
Kohlendioxid, Wasser

und Sonnenenergie auf. »
Sie bauen den Kohlenstoff :
in die Holzsubstanz ein y Sauerstoff D‘ﬁ
und geben Sauerstoff .

in die Atmosphére ab.

Wald

&Mmeralstoﬂgé, A ECO -neutrale Verbrennung

Asche
Kohlenstoff C

Kohlenstoff C

This diagram shows the natural cycle of using wood pellet fuel to heat your home, the impact on
the environment is much less than using a fossil fuel source. A super-insulated home requires a
much smaller fuel input to stay warm (and cool) than a normally constructed home.
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A bulk delivery of wood pellet fuel in Austria, similar to a USA delivery of heating oil or propane,
only this is a renewable fuel source.

GEFX in Octagon Apartment Building

(Roosevelt Island, NY)
The Octagon was designed to achieve a Silver LEED mting and received an award from the
EPA and the DEP for leadership in applying sustainable design principles to residential development

L

GS-G3-52-4-006

-8

Fig, 1 Model G4-80-4 GFX Fig. 2 GFX-5TA
One of 33 for Octagon ]!uildingI ol
www.ockagommye.com/aboul.asp

Courlesy, Don Johnson, Becker + Becker

Developer, Architect & Planner www. beckerandbecker com Patent Pending

R™ Model

ology oo

' The &0 long GFX of Fig. 1 will be feeding preheated water to showers and livatories having drains connected to ong of 33
4" druin stacks.

* GFX-STAR™ sysiems like the ene shown in Figure 2 will allow increased savings in future projects by also feeding
preheated water to a storage tank connected to a central water heater. The unit shown is equipped with a circulating pump
controlled by a “Ixela-T7 controller that energizes the circulator whene ver recoverable hot water energy enters a GFXs drain
inlet. (GEX: Model G3-52-4, a specigl 527 long, 4-coil model evaluated by ORML in a triplex in Duluth, MN
(hiip:fefxiechnology.comDuluth.pd ;. Pump: TACO Model 006 Bronge; Controller: Analog temperaure  diffenential
controller, Thermomax Model USDT 2005 woww thenmoma.com/Differentia] % 20Controller hitm

GFX installation in a office building in New York City.
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Indoor comfort in a small package

The patented Lifebreath C

an Air Furnace® combines the fresh air benefits
tor with the comfore and efficiency of the

constant ventilation and a steady stream of warm air for the healthiest,
of the Heat Recovery Vent most comfortable home environment possible. This occurs with a system
water heater/air handler. This combination heating system provides  efficiency of up to 90%.

Fresh air for your home:

Ultra-efficient
heating eail

Tempered frash air
to haating coil

Return air
from house

Also avenlable m dowsfTowe and frorizontal models

Heated fresh air
to registers

Hot water
circulation pump

Hot water to coil

Domestic
water heater

-

Heat recovery
wentilator heat
@xchanger

P5C type
hi-efficiency

f——__Mmaotor

1. Warm, stale air from the home s returned to
the Lifebreath Clean Air Furnace,

[

Outdoor air travels through the fresh air
intake and is brought into the integral HIRY,

3. The fresh and stale air pass through opposite

sides of the HRV'S aluminum heat exchange
core, **

4. Hear from the stale air is transferred to the
fresh air.

Stale air is exhausted outside,

w

Meanwhile, in Lifebreath’s ultra-efficient
heating coil:

6. Hot water is sent from the water heater o
the furnace heating coil.

7. A PSC wype high-efficiency fan blows the
tempered fresh air from the HRY into the
coil. *ECM
AN energy s.i\'in'_,'\.

upgrade recommended for

8. The circulation pump distributes hot water
through the coil,

9. The circulating hot water heats the air to the
desired temperature.

10, Warm, fresh air is distributed to registers
threughout the house.

11. The hot water travels through the coil and

returns to the water heater for domestic use.

And the cycle continues, The ventilation compo-
nent works year-round to ensure that your home is
always fresh, while the heating function operates
only when required. Enjoy the comfort, conve-
nience, and economy of a Lifebreath Clean Air
Furnace.

Save money with combined whole-house heating, cooling and ventilation

First-year savings of $1,700 to $3,800

The Lifebreath Clean Air Furnace is among
the most efficient heating, cooling and
ventilation  systems  available, Comparative
tests have shown that Lifebreath offers first
year savings — including equipment, installa-
tion and operatng costs — of $1,700 to §3, 800

OVET CMmpetitive systems.

For example, the Clean Air Furnace doesn't
require a flue. Unlike conventional furnaces,
the CAF receives its energy from a domestic
water heater. Since a second flue is not
required for the furnace, installation costs are

lowered by as much as $500.

The built-in heat recovery ventlator saves
you money while improving your health, By
recovering energy from outgoing air, the CAF
ventilation  affordable,
ensuring a minimum loss of energy to the

makes whole-house

outdoors, The chart on the right shows
typical ventilation savings emjoyed in five
Morth American cities from the installation of
a Clean Air Furnace versus ventilation with-
out heat recovery.

This vepresents she 3-year weility cost savings aconied

JSrom heat recovery during ventlation in an averagpe

tiowtie swnth ol or gas heattng. These savings wonld be
tripled with electric freat,

3-year ventilation savings

Edmonton
Seattle
Minneapolis
Toronto
Miami

556 200 400 600

www.lifebreath.com

‘Lifebreath clean air furnace. The HRV brings in fresh filtered air while recovering the energy from
the stale air exhausted from the home. An HRV is a necessity when building a super insulated airtight
home. The unit is rated at 95% efficiency meaning that it recovers nearly all of your homes heat or

coolness as it removes the stale air.
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Passive Solar Design Zero Energy Homes

HURST
CONSTRUCTION

LICENSE # 484908

Since 1986

Remodeling, Carpentry, Painting, Electrical, Concrete,
Tractor work, Plumbing, Septic System Repairs,
Hauling and Property Clean Up,

Brush, Pine Needle & Tree Removal ,

Energy Efficient Upgrades, Firewood

Snow Shoveling & Snowplowing

Tuolumne, CA Phone: (209)743-2638 E-MAIL: chris@zeropowerhouse.com

click here to go to home page
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