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most energy-efficient
house

BY AL ROSSETTO
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Five elements of a five-star hame

Ater a lew years of expenmenntng on my
o howses, T gradually moved away from
|'II|I.II:1|-|:'-| -|1.|'|I-:|., :'l.'] l'||'||!1| |'|=_: HE I|'-|I_|.||_ |"|'- [l

clemenis emerged as the simplest way o

huailed hiphly encrgy-cificicnt b
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Indoorair quality begins
at the footing
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it e s eold and because the soil s rocky. A



shallow friost protected] foundenon works
well here and is less expensive—aup o 30%
less—ehein a traditional foeoting and foanda-
twry, Frost-prowcied footings have boen dooe
with suecess in Seanchieey b countries st
Wkl War 11, The freting sits miore o kesson
top o the ground, aned B-10rgnd fam exends
ot Froan this foasrmbaren i distance copeal 1w ihe
firorst e, ORen, we ackd 1L or moweofearth
o e el the insalation for adkded [TRECER,

The footing is fwrmed by pwo parallel done
imner and one outerd pieces of perforated
PVC plastie  (FormeA-Ditam  Footing;
worwecertmnteesd] coem: L TEYRTTT which
TVE BWE PUR[IHES Tt Fiesr is thar wesres
reaching the suter drain i channeled away
Frowm ol feunti g through & rectangular PAVC
pipez. Seeond, the inner drain vents scil gas
ok thr-ug!i aroal ven,

ICFs provide continuous
R-22 foundation

U peonventional bouse, concreve-block or
Ih'-ur:|| retn forced-cmmerere wills sit on g
ofthe footing. These wallsare toagh toins-
Late weell, and the arca at the top where the
ImMarnry moets 1|I.i.' |.I|II:III.J:| LR LEr [ R RETE [E])
anr infiltration and the |I':.|I;|l|:|_[ leap wd lr]i“:,:}
|'\.-1'- Llak ax LR sEmey (]

Insulated concrene fommns (ICEs) are the so-
Iziomn aonad Bawilcling the forms s bkessacking
adul-saze Legos. For people with ardinary
carpentry skills, ICFs are relavively casy (o
custoamize with hand toods: jus: abowt any
shiape i pussthle (for mose, we PR #1258,

Insulated Concrcte Forms, ™ pp, 7/4-510,

ICFs comz imm uwy abyles, but thes much re-
e the senwe: The connectoes that pe the
tveor outer layvess together lock the lorms into
the concrete i well as establish the width,
Cree thee comerete s poured, the savoth, con-
tanvietas, nearly airtight K-22 forms remain.

Strong 5P shell goes up fast
With conventional :'l:-l- |']:.'m.:- -u_:l 4_'-»|.|i|:|'u.1i|_||,
the honnse shown here would have had 300
plywood seams and more than S0 studs,
joists, cripples, and headers with ench one
needing to be measwred, cut, and nailed in
place. Instend, 3t wok four poople installing
26 SIPs cight days te frame and at the same
o inslaze the walls, rade, and ool pan-
cls (which recgivired 2 crane)
Energy-eflicient amd strog, 5 s are mde
ol twn lovers of enented serand boand (DS
AAETH 1II|I|:I|',: acore af expamded polystyrenc
foain thar on this projest yeekded B-26 walls
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FIVE cLEMENTS COMBINED

Energy efficiency begins at
the foundation

Ary one of these five slamaents would inereass tha
comfort and reduce the amount of eiveray a |

uges, But the groatest bennfits coma from combimng
tharm Resteng an vl compacted stone, an insulated,
frest-protected Toating and ICF foundation work well in
cold, recky morthern Vermant. Farm-A-Drair 'q-pl;ing-
forms drain water sway from the fovedatiar’s axteriar
and at the same tima vant 538l gasos and improyas
Indoac-air gualiy.

S5IPs for the walls and roof

Arceang gine the 17408, efectural insulated
panals (S1Fs) are importart 1o th's Sypstem
because thair few saams (ot panel edges)
grestly reduce ar infiftration. They're made of
Wi Sl ‘|Eg|-&r|-u-'|' grignted strond board
[258] swirauncing an inmer oo of insulation,
2a the mhoues i Framaedd and irdulated a® the
samm tima. 5IPs are strong and stable, Bacacie
relstively bew pieces are noedod on each
hama, a SIF shel goes up quickly,

,-.u.-...-u_l 1rmmt bt

High-perfermance windows
Most houses lose heat throsgh beaky windows. Even
thaugh the law-E, argon-filled, multipane windaws
invialy cost mare than erdnary windews (on this
hauie, wikdawd basragoed L350 sachl, their energy
savings are ongeing. Sealing the lramed apenng with
expanding ‘oam during installation I essential for
prak perloamence,

.]:__. -

Low-temperature radiant heat

Because a lwema buill wing the above fhres
alemants 15 e0 wall-aoalad snd intolated. e hast
loss is bow (this home’s hieat loss & hall that of the
s house built conventionally). 5o a socond water
heater provides enough hat water to run the rackam
hirating system. & baiber isn't necossary.

Thie heute is eo tightly soalad that it won't leak ernsugh
air to svendilate howsehald moisture & heat recowvary
vantilater (HRV) is reeded. 1 remowes meist air from
the Kitchan and bath thegugh the hase cutlat on the
cowod laft and cemdi it autiide through the usper righs
eitlet. Fresh (but cooler in winter) incoming aar anlering
frem the uppir et s tempened by wa'm owgoing air
crosaireg ite poth and b sent 10 the bedrooms through
then s ket sn thes lewer right



ARE GREATER THAN THE SUM OF THEIR PARTS
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Out of 1,400 or so homes tested for energy efficiency in Vermont,
this house received the highest rating ever given.

If you're building a new home
in ¥ermont, thera's a free ser.
wigs avallable that can help you
o make yOur home more energy
efficient. Provided by Efficency
Warmont, a state-mandated
wtility {www eHiciencyvarmont
.com}, the service |s availakla

1w builders as well as home-
awners and is funded through
2 D02% energy-efficiency
charge on your electric bill.
Similar programs are available
in ether states, but not nation-
wide. Go to LTy atar
.gov for mor infermation.
Efficiency Yermont offers
tirchinical assistance Including
plan reviews, estimatas of how
much energy the howse will
usa, and recommendaticns far
improving its energy efficiency.
Additional ir-the-fiald help
camas in tha form of testing te
make sure that buldings ard
ductwark are tight. Once test-
ing is complete, Energy Star
provides a document stating
how well the house performad.
If yaur home does wall
enough {gots five stars), you'll
recgive maney in the form of
rebaves, and bast of all, your
horme will use at least 30, leas

anergy than a comparable, con-

ventionally built house for the
rast of its useful life,

and B-3ealings, Because ench wall and rosf
pamc] is sealed on all foor sides at insralla-
ticay—this is an impontant step—thein alread
high insularion vilues are boosed Hirther b
very o e anfilreanion

The sanidwich-like consiruction al thesw
favaam !II1|‘| 1'I'|FI!'||'| el - iy uul |'|.i;|q'|\. 8 i | 4 i |
wall thiiss sable snd inerr A conventional
s wall, wineh e u|1.'|nn.lt anl conbroets, vonis
bwth ran-drven o copdensed masisoare, IF
there's oo much vennlotion in a ool wall®
cuvIty, e s is bl i i 1o limle ven
eilaviom, amd mold lorms in the wall, With
5P, there's oo r.n‘ll::., sy thscre's B |I..|:'r Fiar
imatsture o hang ous

Because che entire weight of vhe baililing
i spupyprted by che SIP bl it important o
protect that shedl. Using latex paint, we prine
the bettonn af the SIM and e sl ls, ilsen
wr.1|1 Ilh. |-I r=1 3 III. -.'.-|r|| o ".-.||||||;“||_ iri||l||| -
neias macinbaaee, Wesmach the same mates-
ial v the com ners, the fest- and sceond -flooe

THE SOLAR FLYWHEEL

searms, i the winslaw gaed doere openings,
The eemainader of the extenor s shingled
with #30 felt paper, This heavy Fele paper en-
wires Fhat rmavater tho grts |:I'\rlll-r xl'.i-'l.HI.._—-.
T ~:|.|ii|g SEAYE DL il thes binibgaes,

High-performance windows
preserve interior comfort

A I'Iull'll.' \.'..'lfl‘ll:ll.l! 'l.'.'i -'|..||.-'|.'|.'I-\.|||.|'!,' |_|||_' ETICTRY :’r
Fienr, but livang inside weomald be bleak, o say
the least, Becuse windows are responable for
i £n W of o lome's « nergy liass, |'-||:,'|r|.|_-|
.!.',-:-CI-c| omes i amperiant. Warns {or coal ) anr
is Jusst i o number of ways leakage conduc-
tom, ricliation, and convectien. What's i
|v=-rr.m|: Iy |'i..1'||'|'.'. howeser, is that Ill'nlq_'l
L -values mcan beoer winshows,

Llovalues are tlwe svverse of R-values, Soeoan
Be-valise of 5 eqquials o Ul-walue of 3 oor 0022 1o
my apiao, hegh-perioemimg wamlows have
Li-values of (1.2 or less. (See “Understonding
Energy-Effioent Windows" FHE #114,

By supplementing an efficient gas water heater, the sun provides more than 75% of

this home's total heat and demestic hot water, The combination of active solar collec:
tien and pessive distribution (designed by Bob Starr of Radiantes; B00-451-7593;
wwworadiantec.com) provides all but exceptional hot-water needs in summer. The win.
ter sun s too wieak 1o heat the domestic hot water, but it supplies a boost to the heat-
ing system, Coming directly from the salar panels, warm fluld (antifreeze) clreulates
through radiant wbing to a water-storage tank [with integral heat exchanges) as well as
te 14 in. of sand beneath the basement slab. That sand ks heated to 75°F.

-

A Tal-gal. water-siorsge
fandk waedih |'|-:mg.ral'h|:-¢|

eachaiger sends prehearod
watar to tha wator heateos.
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/

Gas water Beator

=T # a T F
B o — —=e'ms . i sy T

A T farjrent of sarid i3 peeliwaled By flaicd
covming dinectly from soler pamel

Flam v pagr { snen ol | sy Yorssea



A wlnrgly-pfﬂ:kn: home doesnt have to look strange. A {3t of effort went into maging
thiz home inexpensive fo operate. Mt costs aboent 580 per month, inclecing heat; fgntang, md
appliances. (s opamness, howewa:, Fong with sofd-maple Noors and cabimers, modern apgli-
ancen, and proper ventiation creatos @ healthiul, inviting intoriar

e (T2 Wil Banuaes thun INRpHCR s 2

ETEY it Ty ||||.f|h|:'..I:_|_l|H|-| |||_|| ihmile-
rriHe-guine ghiss ancd lowe-E aoarings, Albiodgh
these winilows et moge, they are worth the
money, They 1! make your home mare com

forcable and L ] ek in encrgy lan | chell=
Lursd savedd feer che rest of their usetul lives,

Heat the house with a water heater
I your builed @ haowese lake thas vz, your heat
ing systern can consist of an efficient gas water

heater, two smiall L ps, and a few rolls of

plastic ppe. A boiker sn necessary, The max
o temperature of the system will b tho
af n bt shiowes

Eadiane heat works well l'ulll'r becaise the
henase 14 Il;]'l aned wiell insalaeed. Adwither ren
=M IS |:h.|l: ||-.r.'|l||'-.|' vt aer rm«,lhl' Hawors hewed
with raciang tubss will heat the rosm more
evenly svthat there's kssstratificarion of wanm
ur af e ecilong and eoldd or a0 the floor, Com
fanresbile v mipETatires are i B B°F bawer
than with farced-air or basehoard systemes

Eweqs tha |I:|_:|: the gai II Lrif- I II.'.lrlI1*_
this Besuse swoere designed oo be e by o el -
fiesent gos water heater {Polareg 423 283 K000,

waww.arncnennwaterheater.com), the entire

r eeels nl'

sysben gets an extrn oot rom the sun, The
sorlier Mlywheel (drawing, facing page} will
frurmisty mest of the deanessic hos water amd
hiean fur the eadiant sysreim

Belanced ventilation is the key

ST houses are s '|]_!.h| 'h-:-g.' won t leak
caough ar to ventlate the Wulkhng properly,
aa they lave o be acovely vennlieed, For
3100, you can hangz a hest-recovery veni

lator (FHIRNF i am aut-of-the-way oorner of

your home and maoke the whole system
wiork. Withowut o, you'll be living o run
foeest. An HEV dliesn't cost masch to operate
hecnuse s aw m n

Thie idlea is 1o remiove ir from the bath-
roods and kitchens (aie thats usually more
mieist ], and to suppy an egual ameont o Freds
wir b0 the: bedroom ane living anea. It impor-
eant thar ecpial smesints ol sir arcexchanged
savthar the interior and exrerior air pressure
are the vime. Eoual presssre means less par
infiltratson through leakage, or air being

wsche I [L]] E'I.-I'.ILIH ||‘.| L1 |-r|--1|||4- ElEshbe. I

Al Rossetto builds enorgy-efficiont howsos
im Weitsfiold, vt. Photos by Cheis Groen

Super-efficien

_ _i}mmes
How much do they cost?

Accarding te Al Rossetto, tha
highly-efficient home featured
in this article woauld have cost
gnly a fttle loss if it had beon
ikt l:nnﬂrrll[unu‘ll,'. The dif-
farence In cost s somewhera
arcund 5%, 50 we'se in the
ballpark,” says Rossetto. “Be-
cause the house is so efficient,
hawevaer, it will cost less to
oparate.” An important mea-
sdre of the house's effickancy fa
thee blower-door test (phote
facing page), which utes an
axhaust fan to check the house
for air leaks. This kowse's ar-
infilration rate was-an all-timie-
lows 0.04 air changes par hour,

Lo givan the energy-afficloncy
of this $200,000 house, how
long would it take 1o recoup
your imestmant? With anmusal
fuel and electricity bills of
about $960, it would take
about aight years to get your
maney back. i anergy costs
riza, hewaewer, which thq,f'u-
likely ta do, you'll be repaid
soponern But there is another
notso-obvious benefit to the
anvironment, says Rossetto.
Becausa this house vall use
considerably loss fuel than
mast, it will dump coashder-
ably less carbon dioxide into
e & ronm ent.

Bacause wie know how fo
build in ways that are bemer for
the planet and averyono on it
“wie have a responsibility ta
do 46, diys Rossotto, Wae can
no langer pretand that wae
den't know how, What are the
long-term costs if we don't?

—Chris Groen, assistant editor
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