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t the full benefit of this superinsulation, you must

BY ROB YAGID

" recently spent a day pulling wire with a friend who's an clec-
rrician in New York. Latce in the afternoon, our conversation
turned o a client and fricnd of his who was seeking advice

-about msulating her new home. The topic caught the interest
of some other guys on site, most from different rrades, who garh-
ered around and offered their apinions on which material she should
use, After a brief debate, everyone scemed confident that spray foam

would vield the best performance, That was untl [ threw out the

question, “Which type?” Sure, they all knew there were two types of

spray polyurethane foam, open eclt and closed eell, but no one knew
caotgh about them to step up and defend the use of one over the
other. The truth is, acither did 1.

Spray polyurethane-foam manufacturers have a relanively casy
job when it comes to markering their products because of one
key statistic. According to the U.S. Department of Energy, 30%
or more of a home’s heating and cooling costs are attributed ro air
leakage. Spray pofyurethane foam, or spray foam as it’s most often
called, is an cffective air barrier and significantly reduces energy
loss. Combined with a higher thermal resistance (R-vatue) than
most other forms of insulation, it's no wonder spray foam is often

relied on to help make houses ultraefficient. Simply choosing o insu-
Late your home with spray foam docesn’t guarantee that it perform
toits full potential, though. Different climates, construction practices,
and wall and roof assemblies benefit from different types of foam.
Building codes require specific thicknesses, anel proper instailazion

£ 2 Mmust.

It won't settle and it doesn’t off-gas toxic chemicals

Becausc of the vrea-formaldehyde foam used to insulate homes in the
1970s, which could degrade and oftf-gas unsafe formaldchvde, spray
foain is often perceived as being inhealthful and poorly performing,
Installers that look as if they're ourhitred ro survive a nuclear catastro-
phe perpetuate the misconception that spray foam is toxic.

The facr is that when it's installed properly, spray foam is more
physically stable than the studs and sheathing its adhered to. The
oxygen-supplicd respirators and head-to-toe protective suits install-
crs wear are necessary only to keep the chemicals that make up spray
foarn out of their lungs and off their skin during installation.

Spray foam is made of o two-past mixture, The A partis isocyanate,
a petroleumn-hased chemical made by only a haad ful of companies in
the world. The B part contains a catalyst, polyal resin, a surfactant,
and a blowing agent. Some manufacturers add flame retardants and

colorants to their B component as well,
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The blowing agent, a gas thatexpandds the foam'’s cells to give it vol-
ume, receives a lot of scruting. Over time, from three months to g YOar,
a portion of the blowing agent in closed-cell foam evaporates into the
air. Prior to 2003, chlorofluorocarbon and hydrochlorofluorocarbon
blowing agents were in widespread use. These gases are damaging
ta the éill]](.)sp}l(’r{‘. The ULS. Environmental Protection Agency has
banned the use of those chemicals and recognized the current hydre-
Hluoracarbon (HFC) blowing agent as a safe alternative.

COpen-cell foam, which uses water as its blowing agent, emits c;lrh()q
dwside as it expands. But manufacturers claim that the amount of
carbon dioxide released from the foam has a mited impact on the
environment. The Spray Polyurethane Foam Alliance is currently

resting this issue,

The open-cell vs, closed-cell debate

Much of the informatien vou'll find about spray foam 1s dedicated
toits R-value and its permeabitity. These traits have an overarching
nnpact on the performance of open-cell and closed-cell foams.

Tn most elosed-cell taams, stuch as those made by Corbond, an HFC
blowing agent is captured in the foam's cell structure. This gas has
a better thermal performance than the air-filled open-cell foam and
pivesita higher overall R-value. However, while HEC-blown closed-
cell foam might initially have an R-value as high as R-8 per in., as

hat Do You Really Knov

gue"*’éczlerstancl the difference between open- and closed-cell foams,
how they perform, and how they're insta

3 S S :
Proper prep yields the best installation. While spray foam

stalled by a pro, it’s your responsibility te prep the site. Mas
windows, electrical boxes, and even floors is important if yo.
the foam contained to wall, roof, and floor cavities. Anyone
during the installation should be outfitted for optimum prots
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to R-20 with the same f
that'’s not the case,

THERE IS M@RE THAN QNE WAY TO USE SPRAY FOAM : the l)lc')\\'ing agent evaporates Efficiency

throvgh the cell walls and s re- - 100%

e ?W@ E}(PE E?S WE 5 G H E N placed by air, ity R-value dimin- Closed-cell foam

Chris Porter, the b

Most experts agree that spray polyurethane foam is a revolutionary product. What they don't always agree on is the ishes, Closed-cell foam’s “aged” 8% /' scrence and code man
way it's installed and integrated into & building assembly. To shed some fight on this debate, energy-efficient buitding Rovalue is roughly R-6 per . 26% ' BioBased Insulation, «
expert Bruce Harley (Westborough, Mass.) and architect Peter Pfeiffer (Austin, Texas) explain how they use spray poly- Some manufacturers produce Opencell foam that "open-cell foam r
urethane foam to insulate the homes they build. y water-blown closed-cell foams. 94%, point of diminishing «
These toams have the same per- Diminishing returns around 5 i, That thre
R-42 roof R-22 roof iformance properties as HEC- 92% As the thickness of the even lower for closed-a
2x10 rafters _ 24-ga. Galvalume blown foam, but shightly lower : J insulation increases for both which experiences dim

Veein. OSB—__ e Lin. ai wealies al - IR.55 ner i 0% : J -cell and closed-cell foam, urns at around 3
#30 building oa 4 balt <h \W ) : . x4 lath creates ¥-in. airspace. R-values at d(_()l.ll!(‘l R-5.3 perin, ; / open-cetl a re ! iround 3 in,
g paper under asphalt shingles g e %\é/ #30 building paper Closed-cell foam’s greater den- 88% 7 the .m‘sulatlng vallue of each Those thicknesses creas
Mineral-wool batts - 7 2 bin. RS Sein. ol d sity, 2 1h. per cu. fr compared / diminishes drastically. The blies between R-28 ar
dosef‘ce“ o pes with open ceils Y2 b, per cu. fr, 86% 6’; expense, however, does not. which by the number:
oam 2x4 roof trusses ) o : . L o
vvvvvvvvv Open-cell foam ;1l§f_> nereases :.ts. R-valuc and sas - ) - IIF-YIC‘ chi\:, h;l(‘h':l(ililtlf
Bruce Hariey ) l')“(.‘l',\: 1t the rigidity that open- 1 2 3 4 5 b 7 8 g 10 lji spray f(mm‘ }-‘lt‘.l(i&‘lil
Peter Pleiffer cell foam lacks. Tests at the Thickness (inches) formance, In facr, while
i ot National Association of Home of an R-40 wall is indee

Spray foam canbe a

Nao ather nsudation

rest material, but : 1 ¥
grest matenal, bu Suilders research center confirmed that closed-cell foam can actua

lv that of an R-20 wall {not factoring in the construction mater
i to create deeper cavities for the extra foam), it reduces the co

/ 2x6 stud wall

increase the shear strength of conventionally framaed walls by 3

1%
Closed-cell foam also has a low vapor-permeability rating {roughly  heat tlow through a wall by only an additional 2%. For thi
b

Minimum Ya-in.
Porter says that in most parts of the country, 6 in. of foam

EPS foam board —— .

5'%2-in. layer of

0.3 perms at a thickness of 3 in) and is considered a class-H vapor

". 0fereage:r émsia?%grs - / open-cell foam foam dues, scoom
% :“i’:"’;:;f;ﬁ:@ :/:;lr?ng ;f rc#urdvr, mt'n‘ning thatir's sa:mi—impcAm'lcublc. | or -L‘it).‘st,‘(i.t.‘ttﬁ—iﬁ\]')(‘H.(.‘C[i}" ft.lcqua.l_cr. (...?lllc:rs. }ikf N()i“t!]}ﬂ(
& ?;}j{mg corortion i Strips & R-19 walls R-17 wall & hwarts Open-cell foam, made by companies such as leynene and Demi- builder Michael Chandler ("Prepping for Spl’rzl"\’ Foam,” Fi
FIE Ot propertes of over | alls & se well lec, has a grearer expansion rate than closed-cell foam. It expands  and online at FineHomcbuilding.com), don't feel the same s
nouse- & ” By 100 times s initial volume (closed-cell foam cxpands only 30 times “I want my wails and roof deck to have the highest Rove
R reduces its initial volume), so less of the foarm is needed to insulate a house. sible,” Chandler says. It it costs me an addirienal 30010

2Ye-in

additional 2% in performance, I'm ORK with that, 1fits goir
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f bio(\imanm'p P By toon Although both foamns will dey iU they cver get wet, open-cell foam s
; - 8o , . e . 4 . . .. i ) s - -
Fiber- B i\ cellulose 1. é’ r dersation within the vapor permeable and drics much faster than closed-celt foam. an additional $7500, well, then U'd have to think abour i
! ® i RS . . L - 5 3w
C%me”t R \ v &0 Oypen cell’s one major weakness is its lower R-value, roughly R-3.5 ‘
sidin i \ % R e , . e . T ;
9 ‘ AN . Prett per in, This means that when used in a 2xd exterior wall, it will create Thickness limitations ensure fire safety
i3 b “I . . ‘ . N T TT TS
" \ i - é : : anassembly that's approximately only R-12, which won't meet code Foams have tsvo maximum thickness limitations: one for fo
' i H ‘ ) ! ) 3 S e -
: L r,;i/’i" in most parts of the country, cured state and one for foam while i0s being applied. Facht
‘ insulated Zr?;ij::ge:a;l;n i correctly, limitation varies based on the manufacturer and the type of
: fim joist h J Pinsulate 2l hames Installing lots of foam isn’t as effective as you think To be code-approved, spray-foam manufacturers have the
: i - . L - - - .
Aot e, An B4 weal] Yoein. OSB l prefty much A lot of energy-conscious architects and builders shoot for the high- - uets ested by the Inzernational Code Council Evaluating
l s A0 [ LSS Gl ) z . e . i . A . . - Y ' N - - - - = ™ .: G :
s an R-12 wall ro or ZIP wall ~.__ ; same. However, b est R-values thev can possibly attain: R-40 walls and an R-00 roof. HOC-FES) for smoke and fame spread. The TCC-ES Too
} atrer what the rma sheathing C;'?:;m : Haowever, R-values aren't necessarily an accurate retlection of overall  burning behavior of a sample of cured toan, w hich must!
H o e : - - ‘ . . . . ~ e . KN . X
: ; thermal performance. For example, vou would think that an R-40 ar the thickness intended for use. The catch 1s thar mos
: wall full of spray foam would perform twice as well as a wall sprayed  facilivies can’t analyze foam samples greater than 4 1. or
+—— Non-paper-faced
5: drywall over 2x4 z
‘\\\ stud wall
h @
™ - drawing left
o roeed- e Spray foam for the €C0O-CONSCIOUS
cell foam I Bater Pleifior of Barlay ‘
ways when designing 4 Bls-in. "‘.i i & Pfaiffer Architects i Consuming fossil fuels to make products intended to conserve fossil fuels makes little sense .’to ale
the shell of 2 home layer of ’ ' R-19 R-18 & LEEIhaccrodited archi. people. All spray foams contain a certain level of petroleum in their A component and in their B ca
P SIS O d noma. open-cell | j . ; ; : i
Here's one example fopam | basement crawlspace f ‘ ect and building scien. nent. Mantufacturers such as BioBased Insulation, Demilec, and lcynene have created more environ
. D / | gstwho has spent the tally benign spray-foam products by reducing the amount of petroleum used in their B componeant
Bruce Harley of Conser s 5 vemee eeniomi ] X ) )
oo rartey ot e - 15-mil vaper past 30 years devaloping replace a portion of the polyol resin, which makes up 20% to 30% of the B component, with & rene
vation Services Group is b i bigh-pedormence il A h b d yol Manufacturers
s ensrgy-eficient con : / a”';'r seams : s cius . resource such as soybean or castor-bean oil. Apex even has a sucrose-based polyol,
" FEsTisiEat con- : tape : sliding - design stratacies, . N N o . i o
struction expert and Damp | SRS - Pee Vapor barrier g sttey . being consitered to that the transition to bean oil or sucrose doesn't alter the look (application photos pp. 3637 or th
author of Cut Your procfing | : z | extends 12 in. © create alternative formance of open- or closed-cell foam in any way.
] N ‘ Ct?ncrete siab over o up wall and is forms of energy,  + ; s N ‘ dint ties by manufacturer, 5o identif
Energy Bills Now [The 2-in. XPS foam S secured with 1 is replacing the : The amount of soybean, castor bean, or sucrose found I Toam varies py ! .
Taunton Press, 2008). ) mastic. petroleum in some the “greenest” foam might not be so easy. According to the U.S. Department of Agriculture, ?!‘EY
.\. ;e  spray foams. a spray-foam product needs to be made of a renewable resource to be labeled as a bio-based foar
A o of course, doesn’t factor in the petroleum fueling the crop-cultivation process.
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Can | retrofit
my home with
foam?

1f you want to improve the effidency
and comfort of your home but are

really dark spot in the wall, it's likely becavse the foam is A-rich.
1t the wall appears extra soft and sticky, it’s most fikely B-rich. Off-
ratio mixes can hinder the performance of the foam, and installers arc

A COLD ROOF
FOR COLD CLIMATYES

In coldaweather climates, | create a oold roof to pravent ice

Keep foam cool. To
prevent spray foam
from getting too hot
during installation, an
installer will likely fill
up to 10 stud bays
with a Z-in. layer of
foam. By the time he
reaches the tenth bay,
the first bay will be
cool enough for a sec-
ond “lift.”

trained o cut out these areas and respray them.”

dams. | do this by Installing lath over the top chord, but
Also, because the expansion rate of closed-cell foam is less severe

nder the roof deck. This allows the spray

1.

than open-cell foam, it's easier to fill cavities with minimal excess.
Saill, qualified installers should be able to fill a cavity evenly whether
theyre spraying open- or closed-cell foam. Any excess will be cut
flush with the studs and thrown away. Keep in mind thag spray foam
lasts forever, even in landfills,

A spray-foam installation isn't truly complete until a code-required
thermal or ignition barrier has been installed over the foam. A thermal
barrier, typically Ya-in. drywall, needs to be installed over the foam in all
living spaces. In attics and crawlspaces that are accessed only by ser-
vice utilities, an ignition barrier—
which can be a spray-applied

et

oam to encompass the top chord

ang minimize thermal 24-ga. Galvalume

1]

sragng. not willing to gut your house to install
conventional spray foam, you have
another option. Manufacturers includ-
ing lcynene and Demilec make foam
products to insulate existing walls. An

installer drills several holes in the walls

. 1x4 lath
—Fater Bfeiffer

#30 felt

2x4 lath __
T - .
be code-compliant, you can’t have foam installed thicker than what’s

Ya-in, OSB R e U ,
a-in T been approved by the ICC-ES. In a lor of homes, 4 in. of foam won't

or ceilings and pumps foam into the
cavity. The foam compresses existing
fiberglass batts and air-seals through-

meet nsulation standards. Some manufacturers submit even thinner

samples for testing because iUs casier to pass the smoke and flame-

e X

\ e - spread test with thinner foam than it is with thicker samiples. 3 chemical, 1% 10, of mineral wool, or
o \ Notall spray foam is limited to such thin dimensions, though. Man- Y-in. drywall—can be instalted, wall penetrations. The foam, which is
\\ - ufactirers have the option of putting their foam throvgh a full-scale most often an open-cell product and
x6 truss C s ) . i P i = . .
/ o test, which is equally recognized by the ICC. Full-scale tests look at : Ali spray foam referred to as a pourin place or a
aximum - - o~y ~ = H .. a 3
/ amount of foams in thicknesses up t about 12 in. Not every manufacturer takes ; is not created equal, pour-fill system, expands in the path
R e closed-cell foam advantage of this option because testing is very expensive and not all according to some of least resistance, so it won't blow
2x blocking possible foams will be able to meet the requirement. Neal Ganser, president of Corbond, out the drywall. This type of applica-
R45 roof To get the insulating value you want in a code-compliant manner, E says, “There are a lot of plavers i tion is more laborious than a conven-
45 roo y o Foyan s s E or amd rectiest their evaliar . -~ Ape . . . .
crmtac{.thc fmu.n s zn‘mufactgzu (m.d request their evaluation-service - the spray-foam game, and they’re tional installation. Also, the material
report, More often than not, it’s available on their Web site and can be - not pushing the same product, no has a lower vield, so the retrofit pro-
found under sections that address ASTM E84, the s e and flame- E atte : s say. I you as ; - L
{ s wddress ASTM E84, the smoke and Hame ; matter F"hat they say. If Y“”;ﬁk cess is often much more expensive.
spread requirement, 3 a ma acturer wha akes the ) . )
INSULATE R-18 basement pr AT " _ ; L manuacturer w hat makes t r Not all thermal improvements have
Manufacturers also specify how much foam can be sprayed into : foamn different from anvone else’s ;
ALEAKY o . : ’ ) o ; .. ’ to be so grand or have to be so
BACE . 2-in. to 3n. layer a cavity art a single time. In general, open-cell foam doesn’t have : and they don’t give you a lauadry expensive. Manufacturers such as
SEMENT of closed-cell foam an application limiration and can be used to il a cavity in 4 single : Sloppy installation Jist of reasons, be alarmed.” A pe .
‘ i Fomo and Dow produce one-use cans

However, Ed Pentz, a sales technical manager at CertainTeed, says,
“Spray foam s spray foam, and what’s in one company's tank is really

creates unneeded

pass. Closed-cell foam, however, must be applied in several passes,
waste. A properly

Yo may recognize called “lifts.” of spray foam perfect for airsealing

his QPI}.’G&F%. gifi;i‘i*fw‘zﬁf AR ;

o i b b ' ' . . filled wall (right - - s w i and doorframe openings.

'z the sams one Both foams are cured by an exothermic reaction, but closed-cell stud bay éﬁﬁ has no different from what’s in another’s. window ang ) e op N g*
Y For larger projects, such as air-

foarn creates a greater amount of heat as it cures and demands proper a bit of waste after One factor that is sure to sway your purchasing decision is the cost ) _
sealing rim joists or stud bays prior {o

high temperatures within the core of the insulation. Not only can the

rather than have the lacal guy spray it.” The message: Search far and

cooling time before more foam can be added o it. Jim Anderson, ; the foam is trimmed  of the foam. Spray foam is priced based on board feet. Manufacturers
‘ ) the manager for applications and training at BASE, says, “We train flush with the studs. —jop price their product. Instead, cost is determined by instaliers. The using other insulation, manufacturers
2;:;‘);263“5”' our installers wo spray closed-cell foam in 2-in.-thick layers and allow : g:ﬁi‘;ii;;hiéirt oo Spray-foam market is extremely compenitive, and spray-foam prices such as Tiger Foam and RHH Foam
them to cool adequately before subseeuent Iifrs. At 2 in., the core tem- much foam, most of  can be astonishingly inconsistent. Michael Chandler recommends produce two-part do-it-
: 2x4 metal perature of our foam is around 130°F o 150°F, which we feel is a which will end up in getting as many bids as possible. “F've received quotes from $6800 o yourself kits that yield
5 stud wall safe level.” Anderson adds that there is a real danger to applying too the fandfill §13,500 for the same exact job,” Chandler says. “Prices vary so much, up to 650 sq. fr. of cov-
- 22(:; i;i i much foam at once. “Deep applications of foam can create extremely that it may actually pay ro have a truck drive two hours to do the job erage at 1-in. thickness.

Single-use cans cost

AR structure of the foam degrade and actually char, which will adversely : wide for the installer that suits your needs and your budget. 0 roughly $5, and larger
affect performance, but elements within the caviry like plumbing _ kits cost between
channels incom. runs, electrical wires, and boxes can also become damaged.” Rob Yagid is an associate editar at Fine Homebullding. $300 and $500.
g molsture to 4 4-in.thick =
perimeter drain in slab | Be on site to be sure the job is done right
the floor, A Most manufacturers have extensive training programs for their
—Bruce Harley l2~i;1.»th;ck instailers to be sure that their spray foam is installed safely and cor- = Although this is not a complete Apex Foam industries www.apexfoant.com Fomo Products wew. fomo.com
ayer o rectly. More often than not, installers can be left alone to get the job list of spray-foam manufacturers, BASF www.hbasf.com Great Stuff www.greatstuff.dew.com

XPS foam
BicBased www.bichased.net leynene www.icynene.com
CertainTeed www.certainteed.com

Chamical Design wwe.chemicaldesignenrp.net

done. But if vou want to stand by and warch as the foam flies, there it is representative of the larger

4-in. layer of
crushed stone —_

national companies. For assis- MNCFI wwanach.com

T A

are a few things to look for 1o be sure the job is going as it should.
Tiger Foam www. tigerfoam.com

Anderson recommends making a simple depth gauge out of wire 1o tance i finding a spray-foam

Perimeter drain o
SUME PUMP

Touch ‘n Sead www.touch-n-seal.com

check foam rhicknesses. He also savs to be aware of of f-ratio mixes in insulation contractor, Visit the Carbond www.corbond.com

AT x&;."'.’ o aﬁk .

Demilec www.demilecuss.com

Urethane Soy Systems www.soyol.com

the foam, where the A and B components are unbalanced. He adds, Spray Polyurethane Foam

SOURCES

s b . . 7y CTebet . - . » . 4 .
There should be a uniform color within each cavity. If there is a Alfiance at www.sprayfosm.org. Foametix www.ioametix.com Versi-Foam Systems wanwrhhfoamsystems.com
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