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Infinite Appeal

Winner of a national green-building

this low ntenance house should p oduce as much ener

And it's built to last for gaenerations.

BY MATHAN GOOD . SPECS
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Builder: Rich Elirom Construction

Energy consultant: Charlie Stephens,
Oregon Department of Energy
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their new home 1o express their love of marerials
and forms found in namere. We discussed the chal-
lemges anad oppaortumties, amd decwded that the costs
associated with achieving a green-building certifica
tion would be offset by the long-term bencfits,
Because ¢l b u'-il'l;-: some unfamiliar marerials
{Dhirisol block), some new construction details (a v

wel ), aml 2 meey
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Insulating concrete forms (ICFs) are green and
durable, Made with recycled wood chips and
portland cement, Durlsel blocks integrate rock-
wool irnsulation into the cores. which ana filled
with concrete. These B.25 walls are fire-, rot-, and
termitepraol. Thee cost is comparable to building
wally with Forest Stewardship Council (FAC)
cortified lumber, Cost: $13.20 par &in. by 12-in.

by 24-in. block
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foam insulation
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Cool roof, hot rocks, clean air, and free energy:

Here's how it works To achieve net-zero energy consumption, you have to do more
than throw some solar panels on the roof. Everything has to work together as a finely
tuned system. This heme incerporates a number of basic technologies in innovative ways
to produce heat, hot water, and electricity.
o IIEMWIW Vagetathse roof keeps the house cool, It's also fire resistant,
soil mixture T . ; P e offers a nice view for the uphill neighbars, and cuts stonm-water

: ‘ runaff. But when a reof collects rather than sheds water, it needs

1 be extremely tight (section drawing, left), Typical plamts nclude

Formaldehyde-  parennials such as sedum, wild strawberry, and pennisetum.
For more informaticn, ses weww.gresninggotham. org.
Cost: $9.25 per sq. ft. (s0il, drain mat, roof membrane)

Heturn-alr gritfe draws
wavrn & from ceiling.

Sunlight penotrates deep
into the house through

charatlary windows. -
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unit s used for
space hesting.

apace, a3 with a basement, the house's energy

effichency is increased dramatically. With no vents
to the cutside and an insulated concrete floor, the
ductwork here is buffered from outside temperatunes.

Water-20-air fan-call

A short basement is better than a crawdspace.
By making the crawlspace part of the conditioned

Excass baat from
water i glored i the
bodrack for [ater use.

P, phicts: Mo Caosd

Electricity ks on the house,
Literally. The 5.%ow photovaltalc
power plant ks connected to the
public wtility's grid. The electric
riter sping backward on many
days, Cost: 529,000

seen bafore. The sun heats water for
household use and space haating.

Energy-recavery ventilators transfer
heat fram the water to a forced-air

syatem, When the twa 120-gal. water

tanks in the basemant ane full and fully

heated [145°F), hot water & pumpad
nto M-Ft.-d-nup-m in the basalt

bedrack to store the heat wntil winter.

Dwring eoaber months, the beat is
recovensd for domestic water and
space haating. Cost: 511,000
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we formed an integrared veam early in the
desagn process. The ewners, archatect, lumwd-
scape architect, interior designer, Ciregon
Deparmment of Energy (ODE) representa-
tive, and contractor all collaborated, with
few boundaries beeween disciplines, This
indcraction 15 cruckal when building a house
with nomtradiional materials amd construc-
tion details, Our builder, Rich Elstrom, gave
excellent feedback on design alternatives,
cowts, life-cvele assessments, exse of construe-
tion, and the nuances of durallde ailding in
a coastal emvironment.

Befare |'|n,'.|l:|.|'|g !_l.n:mnrl. the -:!.,'\iﬂn 1Eam
hisred o l|:t!r|ll|'|;.! lr:lillillj.*. 85108 0 grechn-
]:l||i|||||'|;: p|'|||ll1u.l-ph1..' anl I.-|.'v|.'|1r|"r|.|llli:'- for bosgal
building afficials, subsontractors, and other
interested incividuals, The local building offi-
cial, Tum ],i1|u|m_'}'. wis |-.;4_'_'_c i ihe L[-u_'niwfa
development. Tim, Bich, and [ met frequenady
awer the course of this projece, and Taim's sup-
port was paramount Lo its overall suecess,

Lr 'inh'ﬂr:u:n:l ||r5-.ii|:n team heled
@ numiber l:ll.iﬂlvc;liﬂﬂ'\., acasionl |}'
joined by experts in energy, solar
wechnology, and indoor-air qual-
ity. As we progressed from design
o construction, Rich and project
superintendent Mark Ward con-
tinued this collaborative approach,
encouraging incividual eraftspoo-
ple t enhance the project with
their expertise and creativity. In
diorens of instances, we celeheated
the ereative contributions of the
contractors amd the crafispoople.

Why is this house green?
When we were designing this house,
the ULS. Gireen Building Council's
Leadership in Encrgy and Envi-
ranmental Design (LEELY) pras-
gram for houses still was being
:||_'l.':;|-|:|p-.,'-:!. Instend, we used the
regional Earth Advantage green-
]1ui.|-:|i|'|;: certification PrOgram o
provide the performance guide-
lines that we deemed essential
l!1.u'l.'l.'u'..:.|.r||u||r.||11.|4_.rw.4:n|n:l.

We used FSC (Forest Steward-
ship Council; www.lscus.org)
certificd lumber from The Col-
lims Com Funiq':q. {wwwcollinswood com)
for the concrete formwoark, interior-wall
framing and roof structure, cabincury, and
incense-cedar colummns, Windfallen trees
were used for the interior heavy-timber

framing, flooring, amd stairway o the see-
ol flewar {photo below]). Some of the interior
dloors and trim were milled from Dowglas-
fir bogs colllected from the nearby Columbia
River. Other doors were salvaged, along with
hardware, appliances, and bath fixouires,

The house 15 one of the first i the Pacific
Morthwest o use Durisol insulating con-
crete forms (ICFs) for extersor walls fonww
Aurisolbarild.com), Durisol Blocks are made
with recyeled wood chips, portland cement,
and rock-wool msulation. The hollow cores
are filled with concrete to strengthen the
wall, To reduce the envieonmenial it
of concrete, we used a high Ay-ash misore
13'5':-:5 in the Boundarons amd 35% anothe ICF
concrete cores). Fly ash s a waste byproduet
Fromm coal-fired poser plants and is an effec-
tive replacement for portland cement, which
reqquires substantial energy o produce,

We selected interior-finish materials,
pannts, stains, and sealants thae would nm

Functional form. Douglas-fir stair treads
wind arownd & windlallen ncense-cedar
grunk, The treads are supponted on matal
rods sunk into @ beech Fmb that was sal:
vaged from a nearby building praject. The
lavge rock was left over from the stone
firmglace. Photo taken at B on floor plan,
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“"We celeb

Big beams and fine cablnetry. Windfallen trees wielded the lumber
for timberdframe construction. The cherry wood used in the island,
the cabinets, and the hutch is from FSC-certified sustainable forests.
Photo taken &t © an floor plan,

e FINE HOMERBLTLDING

rated the creative contributions of

off-gas volatile organic compounds (VOCs)
and wrca-formaldehyde. The only PYC iR
the howse 13 the vnderground comaduin ancd
the sheathing of the electrical winng.

The path to net zero

Maost net-zero definitions deseribe howses
that prodduce as much electricity as they
consumd, but that thinking doesn’t Factor
in Iw.ninl_r. ail, narural A%, OF propanc, Wi
wanted te go a step fanher and build a house
thuar ihlrl.li:-' et weroe no dse of fosal hsels and
therr associated emusions, [eall such a house
carvdson mestrod.

[respite the moderate climate along the
Crregon coast, our carbon-neutral house
required a high-performance building
envelope with insulation values substan.
tially higher than the R-21 walls and R-30
ool r:;quif::;l h_'_; the :In_'gun I':m,'rl_r'g, Ol
The design team tracked down and elimi-
mated encrgy-wasting details, with Charlie
‘.';-Ll.'|1|‘|¢'r|'. of the O giving us feedback
throughout the design and construction
processes, Charlic and che ODE plan to pro-
duce a detaibed case study documenting the
hiouse's energy-performanse results afeer as
first year of oocupancy. The report 15 scheid-
uledd for publicatn inlate summer thas year

At WWNLOTEZON. OV ENeTEY,

Form follows function

The house’s simple design 1 composed of

two gently curved overlappang roofs. The
upgeer roof is vegetative, a choice we made
for a number of reasons. The lighvweight
soil anad Howering plants help wo minimize
the impact of 30 0.t W an. of annual rain-
fall on the municipal storme-sewer system.
Alzn, the grecn rowal 15 Fire resistant, is "I.IF‘"I!!.
insulated, and should last well over 50 b LES
."'|.l|l.|i[i.-:x||:..-||'|!|.llu' lush poof softems the LI]11|i||
neiglilsors view.

The bower roof serves as a platform for the
S Okw |:-|'u||;|:u.'-:5-||.'||.,' 1PV SYSLEm and cre-
ates shelter for the south-facing patio below,
Biancks of elerestory windows set berween the
twas roolbs provice daylighe to interior spaces
11-:r|'- |:n]|n|1:-, I'.'||.'||:|J_l| Ih.l.l_r'-l."l. The PV system 1%
gonnected 1o the local wility’s elecirecal grid,
which means that the deceric meter acoually
can spin backward if the howse is generating
mere clectricity than is being wsed. Encrgy

the contractors and the craftspeople.”

Trust of Oregon financial incentives and
Seare of Ovegon tax incentives enabled ws 1o
save apgroximately 535 o the total installed
cost of the PY system,

Windows are a key ingredient

Muast af the howse’s windows Face souh 1o
capture the speetacular view of the Oregon
coastline and to optimize |:|.'|1.'|ig|'|l. whitch
reduces the need for elecoric ||p|||.r|ni;. The
high clerestory windows, interior light
shelves, and a raised l.'l:i|'i|'|;: i Whe: el R
provide excellent natural lighting, even on
overcast dayvs, To minimize heat loss through
windows, we chose high-performance argon-
filled glazing with a low u-factor (less than
(.32}, Operable windows placed straregically
throaglea the house Bacalitate eross ventila-

1 il i i IZII‘I II1'|EIII'-I'|'¢'|.' iﬂ(lﬂltlll’- aar 1'|I.I.I.|I| :,

A short basement can boost

energy efficiency

Crawlspaces provide excellemt flexibility for
electrical wiring, plumbing, and ductwork,
bt venting them {required by Oregon resi-
dential codes) results in significant energy
losses. By eliminating vents to the ourdooss,
istalling a eomcrete Mosor, and provading
a minderate amount of conditionsd air, we
increased the energy efficiency of the build-
ing envelope, The shift in name from cnaed-
aptee D0 SRarT INIeaeir Was mol JuUst a fmallcr
of wemanteess it was the difference between
vents andd no vents,

Because of this houses high-performance
thermal envelope, space-heating loxds are
very low, Energy bor the space-hsaring sys-
tem and domestic hot water 1s provided by
a combination of solar-thermal collectors,
X grul:ul..l-wl.lrn' |'||."'.'|l-|'|l.l|'|l|!- system, anl
energy-rocovery ventilarors (ERVs) (drawing
i NH- 105

Located on a h-:m.l|1-|'.||.'i|:u.: :~'|I||.u.' Iseloww the
house, the thermal collectors !_r.:nlh'r salar
ENETEY b kst seater inoao .,'|rn||1|::r|j_[ lnup.
A heat exchanger transfers the heat from
the boep vor pwves | H-gal. storage tanks in the
basement. These tanks provide hot water
Foer the house, When the water-storage tanks
Are |.'|'|.tl'F|.'-|‘| i-l,:lll.'“ ERCCRS |'|:;.I1 ii '\rllfl,'ti in
the basali-rock formarsons under the house
forr laver exeraction by a ground-souree heat
pumip, Without the bedrock-storage boop, we
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coitld have reduced the selar-thermal system
by rwao-thirds.

Space heat is delivered by a forced-air sys-
tem using the three ERVs, which retrigve
bseat Fromn the water tanks, The EEVs are the
backbone of an indoor-air-gqualiny strasegy.

More than 60 sensors in the ouse are con-
neetcd fo an automated control system tha

allows the ODE and I::In'l_l.q:-n Institute of

Technology students to track the house's
encrgy usage remately,

How green is it?

O all wur green-building goals, the st
challenging was our aim for a zero-cnergy
house, We submited the design vo a third-
party awdinos, whe caleulated the HERS rar-
ing (hewne energy rating systom) o be 9400
Thas rating 15 58% more efficient than the
Oregon Energy Code requires. We alsa
artained Earth Advantage’s platinum-level
green-building certifscation and were awarnd-
cil the Matonal Association of Hiome Baild-
ers Custom Green Home of the Year award
fesr 205, I"_|r|.!.' clatn sugpest thait the hose iz
on track 1o reach ins goal of generating more
chnergy thiad it comsaimnes o adn annal Bass
Drurang Auguse 25, the home delivered
173k wh more to its electrc-unlity provicder
than it consumed, ancd for :".\-i_'lﬂq'l'l'llh:r._ thie
elecuric bill was less than 810, The design
nearn hapes thas proqeet will help vo facilitane
a new generation of green-built homes. [

Wathan Good lives in Salem, Ore. His
Web site is www nathangoodarchitect
.com. Photos by Daniel 5, Maorrison,
except whene noted.

Matural daylighting is accomplished through
& band of clerestory windows. A ight=colored
reffective ceiling and open floor plan allow
light to penstiate desp inte the houde,
Photo taken at O on floor plan,

Feabble-beach bath. The intericr designer
specified two types of fooring, but it was
the installer who conpeived of integrating
tha tweo while watching waves wash over the
sand during his lunch break at the beach.
Phato taken st E on floor plan,
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