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The importance 
of insulation 

Global average temperature (measured over 

both land and oceans). Red bars indicate 

temperatures above 1901-2000 average; blue 

bars below average. Black line is average 

CO2 concentration. Source: U.S. Global 

Change Research Program, January 2009.

Number of days projected to exceed 

100°F. Source: U.S. Global Change 

Research Program, January 2009.



Applications for rigid boardstock insulation

Å Higher R-value per inch 
than fiber insulation

Å Ability to control thermal 
bridging through 
structural components

Å Compressive strength -
important with below-
grade uses

Å Moisture resistance 
(certain types)

Å Ease of installation 

Platz Custom Homes



Applications for rigid boardstock insulation

Potential for very high R-values ï

Passive House construction in Sweden



Huge Challenge with Existing Homes

Crew installing strapping and siding over 4ò of rigid foam in 

this ñdeep-energyò retrofit - Betsy Pettit, FAIA

Å 124 million housing units in 
U.S. (85 million single-
family detached homes)

Å 21% of primary energy use

Å Fairly low tear-down rate of 
existing houses

Å Cost $50,000 to $100,000

Å Opportunity to fix moisture 
problems

Å 50-75% reduction in energy 
use possible

Å Significant need for rigid 
boardstock insulation 



Types of Rigid Insulation

ÁPolyisocyanurate (polyiso)

ÁExtruded polystyrene (XPS)

ÁExpanded polystyrene (EPS)

ÁRigid mineral wool

ÁRigid fiberglass

ÁFoamed glass (Foamglas®)

ÁVacuum panel insulation



Polyisocyanurate

ÁHighest R -value per 
inch of common rigid 
insulation - R-6/inch

ÁClosed -cell foam with 
low -conductivity gas

ÁSample products:

ï Thermax, High -R

ÁEnvironmental issues

ï Blowing agent did 
deplete ozone

ï 2nd -generation 
blowing agents were 
greenhouse gases

ï Flame retardants
Foil-faced polyiso insulation about to be installed at 

the Nobel residence; www.grandvantage.com. 

Inset: Fine Homebuilding



Extruded Polystyrene

Á Excellent moisture 
resistance

Á Good insulation value -
R-5/inch 

Á Sample products:

ï Dow Styrofoam

ï OCF Foamular

Á Environmental issues

ï Blowing agent did 
deplete ozone - no 
longer

ï Replacement blowing 
agents are greenhouse 
gases

ï HBCD flame retardant

ï Styrene chemistry Dow Styrofoam® (Blueboard) 



Expanded Polystyrene (EPS)

Á Good moisture 
resistance - at higher 
densities

Á Fair insulation value -
åR-4/inch 

Á Mostly produced by 
smaller, regional 
companies and not 
marketed nationally

Á Environmental issues

ï Blowing agent does 
not affect ozone

ï HBCD flame retardant

ï Styrene chemistry

Expanded polystyrene (Beadboard)

HomeConstructionImprovement.com 



Rigid Mineral Wool

Á Excellent moisture 
resistance

Á Fair insulation value -
åR-4/inch 

Á Best fire resistance of 
any insulation

Á Environmental issues

ï Potential mineral fiber 
shedding

ï No flame retardant

ï Phenol formaldehyde 
binder, but very little 
offgassing

ï Recycled content 
(from iron ore slag)

Thermafiber rigid mineral wool 



Rigid Fiberglass

Á Excellent moisture 
resistance

Á Fair insulation value -
åR-4/inch 

Á Good fire resistance 

Á Environmental issues

ï Potential glass fiber 
shedding

ï No flame retardant

ï Phenol formaldehyde 
binder, but very little 
offgassing

ï Recycled content 
(from window or 
beverage glass)

MPW Construction Services 



Foamed Glass

Á Excellent moisture 
resistance

Á Fair insulation value -
åR-4/inch 

Á Excellent fire resistance

Á Expensive, not widely 
available currently 

Á Environmental issues

ï No fiber shedding

ï No flame retardant

ï No binder, but very 
little offgassing

ï Recycled content 
potential (window or 
beverage glass)

Pittsburg Corning FoamGlas 



Foamed Glass

FoamGlas applications 



Vacuum Panel Insulation

Á Extraordinary insulation 
value - up to R -75 for 
1ò panel 

Á Very expensive

Á Most practical only for 
specialized applications

ï Refrigerators & 
freezers

ï Water heaters  

Á Environmental issues

ï Potential for puncture

ï Limited track record 
relative to durability

Nanopore vacuum insulation 



Vacuum Panel Insulation

BDOnline.co.uk photo 

Panasonic photo 

Passivhaus in 

Neumarkt, Germany 

insulated with 

vacuum panels 



Flame Retardants and Foam Plastics

ÁGrowing concern 
about halogenated 
flame retardants

ÁHBCD used in all XPS 
and EPS insulation

ïUnder scrutiny, 
especially in EU

ïWith PBDEs on their 
way out, HBCD likely 
to be the next focus

ÁChlorinated flame 
retardant used in most 
polyisocyanurate

Bonded polyurethane carpet cushion 



Flame retardants

Green Science 

Policy Institute

Á Flame retardants

ï Close similarity to 
other toxins

ï Penta & deca BDE

ï HBCD

Á California law TB117 
on fire resistance 
driving industry

Á In 2002, 95% of 
pentaBDE use was in 
the U.S.

Á These chemical flame 
retardants only slightly 
delay fires



Flame retardants

Source: Elevated House Dust and Serum Concentrations of PBDEs in California: 

Unintended Consequences of Furniture Flammability Standards?  Zota, Ami R., 

Rudel, Ruthann A., Morello-Frosch, Rachel A., and Brody, Julia Green, Environ. Sci. 

Technol., 2008, 10.1021/es801792z

PBDE fire retardant concentration in household dust
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Flame retardants

Biophysical chemist Arlene Blum, Ph.D., using 

an x-ray fluorescence analyzer, measures 5% 

bromine from the fire retardant in her couch 

foam. Her cat had among the highest PBDE 

levels ever measured in a pet and thyroid 

disease as a result.

Science, 12 October 2007,  Vol. 318,  p. 194



Flame retardants

June 2004 - EBN calls for a 

phaseout of polybrominated 

diphenyl ether (PBDE) flame 

retardants



Questioning polystyrene insulation

August, 2009 

issue of EBN

Dow Styrofoam and EPS 

board - images from 

HomeConstruction

Improvement.com



Option 1: Making safer polystyrene

MBDC Cradle-to-Cradle 

certification of Styrofoam

www.C2Ccertified.com

Á Getting rid of 
HBCD flame 
retardant

Á Dow Styrofoam 
recently received 
Cradle - to -Cradle 
Silver certification 

Á Commitment by 
Dow to look for 
safer alternatives 
to MBDCôs ñred-
listedò chemicals

Á Annual review by 
MBDC



Option 2: A shift away from polystyrene ð
to rigid mineral woolé

Rockwool International

Á No flame retardant

Á Totally fire -safe

Á Inert

Á Superb drainage 
below -grade 

Á Resistant to 
termites

Á High recycled 
content

Á Contains phenolic 
binder, but very 
low emissions



Option 3: reformulate polystyrene for 
below - grade to eliminate flame retardants

Platz Custom Homes

Á Building codes do 
not require fire -
resistant ratings 
when separated 
from living space 
by 1ò masonry or 
concrete 

Á Possible to offer 
line of non -FR XPS 
labeled for below -
grade



Info resources from BuildingGreen

For information, visit www.BuildingGreen.com or call 802-257-7300



LEEDuser.com - our latest resource


