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Insulation 
Type

R/inch lbs/ft3 Strengths Weaknesses

Loose Fill:

Cellulose 3.1 - 3.7 1.5 - 2.0 Low cost.  Conforms well to the 
insulated cavity's geometry 
including pipes wiring and electrical 
boxes.  Very high recycled content.

Loss in real world R-value due to 
settling, and air and moisture 
intrusion.  Requires moisture 
barrier and house wrap. 
Air/moisture intrusion makes cavity 
susceptible to mold and rot. 
Excellent growth media for mold 
and habitat for rodents.

Cellulose
(dense pack)

3.4 - 3.7 3.0 - 4.0 Same as above and does an even 
better job of sealing the nooks and 
crannies of the  insulation cavity.

Same as above.  Limited to use in 
the wall cavity.  No settling if 
applied ≥ 3.5 lbs/ft3

Fiberglass 2.2 -2.9 0.5 - 1.0 Low cost.  Some recycled glass 
content.  Note:  Johns Mansville 
provides a formaldehyde free 
fiberglass insulation.

Same as above.  Plus excessive 
loss in insulation values due to 
high permeability.  Especially in 
attic applications.   Labeled as a 
possible carcinogenic, thought to 
be especially dangerous during 
installation for installers. May 
contain formaldehyde as a binder.

Rock (Mineral) 
Wool

2.2 - 2.9 1.7 40 to 75% post-industrial recycled 
content.  Excellent fire resistance. 
Water repellent.

Loss in real world R-value due to 
and air and moisture intrusion. 
Requires moisture barrier and 
house wrap.

Insulation 
Type

R/inch lbs/ft3 Strengths Weaknesses

Batts:

Fiberglass 2.9 - 3.8 0.5 – 1.5 Low cost.  Some recycled glass 
content.  Note:  Johns Mansville 
provides a formaldehyde free 
fiberglass insulation.

Loss in real world R-value due to 
poor fit around pipes, wiring, 
electrical boxes and air and 
moisture intrusion. Requires 
moisture barrier and house wrap. 
Insulation cavity susceptible to 
mold and rot.  Labeled as a 
possible carcinogenic.  May 
contain formaldehyde as a binder.

Recycled Cotton 3.0 - 3.7 1.29 High recycled content Same  as  above  except  NOT 
labeled as a carcinogenic

Rock (Mineral) 
Wool

4.0 2.0 40 to 75% post-industrial recycled 
content. Excellent fire resistance. 
Water repellent.

Loss in real world R-value due to 
poor fit around pipes, wiring, 
electrical boxes and air intrusion. 
Requires moisture barrier and 
house wrap.   NOT labeled as a 
carcinogenic

Sources: DOE Insulation Fact Sheet, 1993 ASHRAE Handbook of Fundamentals, and 
Manufacturers Specifications

http://www.sunhomedesign.wordpress.com/
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Spray 
Insulation:

Polyurethane 
foam 

(high density, 
closed cell)

5.6 - 7.0 2.0 Completely seals the  insulation 
cavity eliminating the need for a 
vapor barrier or house wrap. 
Eliminates ice dam problem at 
roof/wall interface.  Add to the shear 
strength of walls, roofs, and floors. 
Eliminates energy losses due to 
infiltration.  Eliminates possibility of 
mold and rot in wall cavity due to air 
and moisture infiltration.  Saves 
costs by allowing for smaller cross-
section framing members and 
reducing the required size of HVAC 
equipment.  Qualifies for federal tax 
credit. Partially soybean based 
chemistry.   Formaldehyde and VOC 
free.

Higher cost(mitigated substantially 
by offsets – see strengths).  May 
use ozone depleting blowing 
agents, but can be found with 
“green” blowing agents.  (See 
Honeywell Enovate Blowing Agent)

Polyurethane 
foam 

(low density, 
open cell)

3.7 0.5 Lower cost than closed cell version. 
Completely fills the insulation cavity. 
Water used as blowing agent

Permeable,  requires  moisture 
barrier  (cold  climates)  and  house 
wrap.

Icynene foam 3.6 0.5 Same as above with the exception 
of reducing the size of the framing 
members.   Can  be  poured  in 
existing uninsulated wall cavities.

Higher  cost.   Relatively  low  R 
values.

Wet-spray 
cellulose

3.7 - 3.8 3.0 Low  cost  (on  par  with  fiberglass). 
High recycled content.  Good cavity 
fill.  

Moisture induced in spray process 
may reduce R value and promote 
mold and mildew if wall is closed in 
too  soon  after  application. 
Requires house wrap.

Sources: DOE Insulation Fact Sheet, 1993 ASHRAE Handbook of Fundamentals, and 
Manufacturers Specifications

http://www51.honeywell.com/sm/chemicals/enovate/
http://www.sunhomedesign.wordpress.com/

