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WHY FOAM FREE?

HOLISTIC,
LOW-IMPACT DESIGN




WHY FOAM FREE?

HOLISTIC,
LOW-IMPACT DESIGN




IVINg 1IN america

2 million plastic beverage bottles every 5 minutes
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Whole Assembly R Value (hrsf°F/Btu)

===Cellulose
~Rigid Mineral Wool
Mineral Yool Batt
Fiberglass Batt
Loose Fill Fiberglass
Dense Pack Blown Fiberglass
—Fiberboard
EPS type | (1 Ib/cf)
EPS type VIl (1.25 Ib/cf)
~EPS type Il (1.5 Ib/cf)
=EPS type IX 2 Ihicf)
Solid PU, n-pentane
XPS, CO2
—XP5 HFC-134a
—=Spray PU, Water/CO2
——=Spray PU, HFC-245fa




Why Embodied CO.,e Matters

Embodied CO2e as Years of Annual Heating C02e
80

M Emb. CO2e, in years

Year of Embodied CO2e HP LowCarb - VT HP LowCarb — SF
“Payback” (break-even) HP Foam - VT HP Foam — SF

> 2029 2020 2056 2033




Why Embodied CO.,e Matters

B Emb CO2e, tons
M 35 yrs Heat COZ2e, tons

Code Minimum - VT (82.6 Tons)

HP Foam - VT
(43.5 Tons)

2

47% REDUCTION

315

HP LowCarb -
VT (34.9 Tons)

34

58% REDUCTION

315
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American babies are born with the highest blood levels of flame retardants in the world.

.. when the flame retardant hits wastewater streams . . . it loses bromine atoms, increasing its
bioaccumulation potential and potential subsequent health hazards.

“PBDEs disrupt thyroid and estrogen hormones, which can cause . . . permanent changes to the
brain and to reproductive systems (including reduced sperm count in males and changes to
ovarian cell structure in females). . .

PBDE levels for . . . about 15 million people are nearing concentrations that have been found to
cause serious health effects in animal studies. “The current margin of safety is low.”

And Styrenes ¢ . . .
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Styrenes are highly fat soluble materials and neurotoxins that accumulate in lipid-rich tissues of the
brain and nervous system, causing acute and chronic functional impairment . . .

a known carcinogen . . .

EPA National Human Adipose Tissue Survey 1982 — documented styrenes present in 100% of human
tissue samples

1988 study by the Foundation for Advancements in Science and Education found styrene

contamination in 100% of samples from 8 — 350ng/g (1/3 levels determined to cause neurotoxic
symptoms)
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Among the chemicals used in spray polyurethane foam (SPF) insulation, “lIsocyanates, such as MDI
(methylene diphenyl diisocyanate), are highly reactive chemicals that can cause skin, eye, and
lung irritation, asthma, and chemical sensitization when absorbed through the skin or inhaled.”

Polyurethane foam has been known to cause chemical sensitivity in extremely small exposures after
inifial work related exposures.
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stainless steel termite mesh @
exterior grade plywood at base of wall

TJI base. turn up + overlap w/

flashing insulation cavity, coat exposed plywood w/
* eifla L l 'rub r wall

Dver‘|a‘p self ‘adhered f!ash!ng SRR N pressure treated sill plate @ concrete, typ.

w/ rigid flashing at termination // /

of ventilation cavity. provide Yl . Foamglas T4 Slab cut in half to ¢" and laid

'coravent' @ bottom of \

ventilation cavity

finish of insulation t.b.d

pavers over 2 1/2"
bluestone over 2 1/2"

gravel
@ BASEMENTSLAB_ >

R . - Sy

—

vertically. Block to be core drilled for anchor
bolts as per structural drawings. Grout holes
drilled for anchor bolts. Bottom and top
edges to receive a coat of PC 99 liquid
applied membrane

reinforced 4" concrete slab over 'tu-tuff’
vapor barrier - tape seams w/ 'tu-tuff’ seam
tape over roxul rockboard 80 (5" + 5") layers,
stagger joints

=pE=—_ — — —
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' Nl vop for ground
t source heat exchange set
FounaY, ) ; in 4" sand bed
gravel/x ’ olyethylene slip sheet
helow insulation refer structural d wing between Foamglas
\d" , , for footing, foundatidn * block and poured
roxu| rockboard 80 Sfﬂb refﬂfomemenf footing
w/ drainage membrane
on the top si foamglas' 24" wide x &'
deep below footing on

wall section a +top of sagd base




over 'rub r wall

approved alternativ

waterproofing

'roxul' rockboard 8o in
thickness shown

foundation drain til
gravel with filter ¢

below insulation

\

/

4" 'roxul' rockboard 8o

,pressure treated sill plate @

" concrete, typ.

reinforced 4" concrete slab
over 'tu-tuff’ vapor barrier -
tape seams w/ 'tu-tuff seam
tape over roxul' rockboard 80
(5" + 5") layers, stagger joints
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refer structural drawin
for footing, foundation +
slab reinforcement

wall section b

don pipe in

1" per loop for ground
source heat exchange set

in 4" sand bed

polyethylene slip sheet
between 'foamglas’ block
and poured footing

foamglas’ 24" wide x 6"
deep below footing on
top of sand base

1 = 1-0




FOAMGLAS BELOW FOOTING
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pre-cast concrete threshold
@ 1/8" per foot slope, with
drip edge, grooved bottom,

[~head of sealant between
confirm dimensions

métalsill and concrete sill

chink wih mineral wool

elastomeric sealant (PC-99 f inslation

acceptable) to protect foamglas block\ notched to
Foamglas from freeze-thaw receive PT block

damage and to adhere blocks

together pre-cast concrete theshold @ 4"

natural stucco finish
consistent with exterior of
mineral wool

o

2} door opening, replace’’
ertical mineral wool

insulation with FoamGlas to

support precast concrete

threshol

extend bed of compacted
sand base and add
FoamGlas base to support
FoamGlas.
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FOAMGLAS THRESHOLD
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EXTERIOR MINERAL WOOL AT
FOUNDATION
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FOAMGLAS THERMAL
BREAK OF
CONDITIONED
BASEMENT TO
UNCONDITIONED
GARAGE
FOUNDATION







Roxul sub-slab insulation, R24 (new spec is R30)

20 mil vapor/moisture/radon barrier, continued to wall
EPS/Roxul slab-edge, R30

HD EPS used below footings for structure
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NON-FOAM DETAIL WAS $6,524
MORE THAN EPS FOAM

WHICH FOR THIS PROJECT WAS AN
INCREASE OF 0.006%

(LABOR WAS A WASH BECAUSE THE
MATERIALS WERE SO EASY AND
ENJOYABLE TO USE.)

SUBSEQUENT DETAIL REVISIONS
YIELDED PROJECTED 30% SAVINGS,
REDUCING INCREMENTAL COST TO
$3000






F*#M-FREE
FOUNDATION
RETROFIT

Brennan + Company Architects

Michael Hindle CPHC, CPHB Jacob Deva Racusin
Passive to Positive Consulting Ben Graham

/]

breﬁﬁan company Yok _ -
rerer—— ﬁﬁ New Frameworks
P(]SSJVG 16 PO SI ;"VE | X B Natral Design Build

5 AT




Foam-Free Basement Retrofit

Sub-slab drainage w/ dimple mat
Air-tight battery-BU sump pump
20-mil sub-slab moisture/vapor barrier
10-mil wall moisture/vapor barrier




Foam-Free Basem
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Two layers 2” mineral board w/ vertical 1x strapping
Butyl-tipped 7” Headlok fasteners, self-sealing to VB
Interior air-barrier to reduce condensation, isolate insulation



existing block wall

1.5” mineral wool

Delta FL

3.5” stud w/ cellulose

finish

OSB panels

Delta FL

1” mineral
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ventilated corrugated metal
cladding

1x 4 furring strips - spacing to
be determined by fastening
schedule for siding. furrin
strips  horizontal @ wvertical
siding orientation, strips
vertical @ horizontal siding
orientation

WRE - SECONDARY AIR
BARRIER: SIGA Majvest or
Mente Plus WRB, seams

PRIMARY AIR BARRIER: 1/2° taped with Tescon Vana ta

plywood sheathing, tape all typ-

seams + corners +

penetrations with Tescon fiense pack cellulose

Wana tape ; insulation @ 3.5 Ib. minimum
3 density, fill 10.5" ladder truss

12" ptd. drywall over 2 x &
stud structure, advanced
framing @ 16" oc, fill w/
dense pack cellulose @ 3.5 b
min density

"coravent” al base and at top
of furring cavity to allow free
entilatio also ventilate
furring cavity at each window
opening or other abstruction

stuff corrugations of sidin,

8
with fiber insulation at base
to prevent insect incursion

APS cork expansion

3fa
joint filler

concrete slab over

‘stegowrap' 10 mil PE vapor

barrier - tape seams w/

approved seam tape - over

perlite’ insulation bags waterproofing
membrane

free-draining back fill

slab drain pipe w/ sock filter
in gravel befdrain to sump

perforated radon pipe in
gravel

‘roxul’ rockboard 80 in
thickness shown, stagger
seams where layered

foundation drain pipe
w/ sock filter in gravel
bed, drain to drywell

polyethylene slip sheet
between 'foamglas’ block
and poured footing

‘foamglas' 24" wide x &"
deep below footing on
top of sand base

wall section A, .. |,




Straw Cell

rd
3 Generation Straw Wall

Passivehaus / ZNE Ready

Air Tight — <1.0 ACH50
Cheaper — No TF, half the
plaster

Faster — Less plaster prep
Easier — Solid frame support
More Flexible — Dried in before
bales are installed, winter
plaster

More Durable — Rainscreen
More Insulating — R20+30=R50
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Ready for Plaster Air Barrier

Straw Cell



Prefabricated Straw Panels

Residential / Commercial / Institutional
Fast Installation / Lower Cost
Quality Control / On- or Off-Site
Air-Tight / Super Insulated / Durable




Structural and Non-Structural

Fiberboard ~ Mineral Board ~ Cork



Organize Your Layers! \ ’MN-{ |

Interior wall AB continuous to = ,;' 4 nm:l?
- . . my B V]

ceiling AB above paneling !; "i‘ 1 1'g‘lii

Interior stud wall to support 2" 1A LISTAR TA |

floor frame, service cavity
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Foam-Free Deep Energy Retrofit

HD Mineral Board Exsulation — Two 2” layers, R16 cont.
New Square Air-Tight Window Bucks Set Into Old R.O.
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FOAM FREE
ROOF
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FOAM FREE

S A

ROOF \ "4
N X ;/ gy -

OVER A

DENSPACKED

CATHEDRAL CEILING
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FOAM-FREE CONTINUITY OF
AIR-TIGHT LAYER
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FOAM-FREE WINDO WEBETAI



AIR-TIGHT TAPE INSIDE Fi
DRAINING, BAGK-DAM
SILL TO THE EXTERIOR

/




| DON'T EVEN WANT TO THINK ABOUT |

southeast sketch northeast sketch

GANTENBEIN RESIDENCE

218 Commissioners Pike

Woodstown, New Jersey 08098

northwest sketch southwest sketch




Plaster as an Air Barrier

Not your Grandparents' plaster!

Thicker and more rugged -
designed to be an AB, not
just afinish
Air-tight - achieve <0.6 ACH50 |
Liquid-applied - flexible application
Hard and durable - 1+ solid
masonry
Inspectable and repairable -
no hidden membranes,
simple repairs




Natural Plasters - A Case Study In Resiliency

Does your 200 yr building have a 200 year air barrier?




Romex wire is placed behind groove

in baseboard above. Outlets are fixed

in place for easy wiring. Baseboard

pieces between outlets are removable

to run wires. Switches are run up door

trim and placed in wood boxes attached

to the side of trim. Design profile to be determined.
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Hempcrete - Hemp and Lime

Cast or spray insulation - R-3/in
Flexible install, cures hard
Ultra-low CO.e / C-negative
Moisture-durable, vapor open
Fire retardant, no chemicals
Floors, walls, roofs, foundations




Foam-Free High-Performance Door

Passive House-Level Specs

Glazing and Door

Native wood, Mineral Board

Cork available for lower weight

HHH H H HH HF

FHHH A



SmartWand Building Monitor

FEATURES:

In-Assembly Temperature
and RH Sensors

Automated Cloud Storage

Visualization and Analysis

Support for add’l sensors
(i.,e. VOCs, CO)

USES: ~ \
1

Proof-of-concept for
innovative = \ '
assemblies &
Research and development ‘
Quality control/assurance
Marketina and nromotion
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