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Learning Objectives

ÅLearn how cellulose is made and the ways 

in which it is applied

ÅUnderstand the multiple benefits that 

cellulose insulation provides

ÅDiscover how to specify cellulose in your 

high performance buildings





What is Cellulose Insulation?

ÅMade from a specially 

formulated recycled wood (i.e. 

paper) fiber to ensure quality 

and uniformity

ÅThe boric acid based fire 

retardants are safe, stable 

and will not degrade over time

ÅTodayôs cellulose has an R-

value of 3.8 per inch.



Fire Retardants & Additives

ÅThere are two types of fire retardants used.  
ïAll borate (Boric acid)

ïBlend of boric acid and ammonium sulfate.

ÅBenefits of an all borate product:
ïIncreased resistance to mold or rot

ïDecreased likelihood of insect or                                            
rodent infestation

ïLess likely to clump during humid                                    
conditions

ïNon corrosive to metal

ïMore installer friendly, less burning                                           
and odor than ammonium sulfate

ÅHigh flashpoint mineral oil used to decrease dust.



The Good, Bad and Ugly

ÅNational Fiber no longer supports the out dated 

ñtwo-holeò or nozzle method of installing cellulose 

in existing buildings that led to settling problems.
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Will My Cellulose Settle?

ÅWhen blown loose into a flat attic, cellulose will 

settle down to 1.5 lbs/cuft (settled density).  

Installers will add depth to their initial application 

to compensate for this.  You should always 

spec the settled thickness or R-Value.

ÅSpray applied or dense packed cellulose is 

installed at 3.5 lbs/cuft.  At over twice its settled 

density, it cannot settle.  You should always 

spec the 3.5 lbs/cuft density for dense pack 

or spray applied applications.



Cellulose Application Methods

Loose-fill (Flat Attics)

1.5 lbs/cuft

Spray Applied 

(Vertical Open 

Walls) 3.5 lbs/cuft

Dense Pack 

(Enclosed Cavities) 

3.5 lbs/cuft



Is Cellulose an Air Barrier?

ÅDense pack and spray applied cellulose installed at 
3.5 lbs/cuft density will show no air movement with 
the infrared camera with the blower door running at 
50 pascals of pressure difference

Cellulose

Fiberglass

ÅIn low rise (3 story or less) residential construction, 
the stack effect and wind pressures are typically 
under 10 pascals of pressure difference



How About Loose fill Cellulose?

ÅLoose fill cellulose blown into 

flat attics will show air 

movement with the infrared and 

blower running at 50 pa.  With 

loose fill, always air seal attic 

floor penetrations and 

bypasses.



Thou Shall Not Separateé

ÅSeparating your insulation from your air barrier 

by even ı ñ can reduce thermal performance.  

Batt type insulation materials do not conform 

well to strapped ceilings, to flash applied air 

barriers, or in cavities with pipes and wires.

ÅWhen cellulose is installed it conforms to dry 

wall and fully fills the building assembly.

Cellulose

Fiberglass



Dense Pack

ÅTo build the 3.5 lbs/cuft dense pack density, we 

need to build the density by injecting the 

cellulose into an enclosed cavity

ÅIn new construction, we staple up either Insulweb 

or PAR/Pac to enclose the open cavities



Insulweb
ÅInsulweb is a random weave polypropylene fabric

ïCan be fastened to the wall by staples or by rolling 

glue through the fabric and onto the wood stud below

ïDoes not tend to bulge as much when filled

ïIs not a stand alone air barrier or vapor barrier

ïCan be left exposed due to its low smoke and flame 

spread ratings

ïIs not durable enough to be left exposed in occupied 

locations



Pneumatic Staplers

ÅStaples need to be applied no less than 1.5 

inches apart.

ÅPneumatic staplers are adjustable from single 

shot to 1700 staples per minute and have 

extended magazine



PAR/Pac
Å Braid reinforced three ply poly

ïIs typically fastened using one inch wide 

crown roofing staples

ïTends to bulge more since air cannot 

escape through the material

ïCan be a air barrier and is a vapor barrier

ïShould not be left exposed due to its 

higher smoke and flame spread numbers

ïIs more resistant to tearing than Insulweb 

(Crawlspace ceiling)

ïGreat for swimming pool areas or in areas 

where moisture movement is in one 

direction



Additional Tools for Dense Pack in 

New Construction



Dense Pack Equipment

ÅFor dense pack, the insulation machine must be 

capable of producing at least 3 psi pressure

ÅThese machines are in the $5,000 - $7,000 range

Intec Force 2 Krendl 500 IMC Accu-1 9400



Dense Packing

ÅSpecify:
ï3.5 lbs/cuft density for cellulose

ïAn all borate product

ïThat all building assemblies being dry walled be left flat and 
rolled if necessary

ÅSelecting an Installer:
ïThrow out the lowest quote, remember that you always get what 

you pay for

ïHas your installer been factory certified or are they listed on the 
cellulose manufactures website?

ÅCheck:
ïDoes every assembly feel like a firm mattress?

ïDid the installer do the required air sealing?

ïIf you have any questions, give the cellulose manufacturer a call



Spray Applied Cellulose
Å The spray application of cellulose was developed during the 
early 1980ôs by NuWool in the Midwest and since then, 
hundredôs of thousands of homes have had sprayed applied.

Å Recent advances in application equipment and technique allow 
us to use much less water than a few years ago.  It has 
progressed from a ñfairly wetò (wet spray) to a ñslightly dampò 
(spray applied) application process.

Å Better water atomization and more consistent recycle/material 
mixtures have reduced the amount of water used.

Å The water activates the starches within the material to provide 
the adhesion or ñstickò.  Does not have enough adhesion to be 
sprayed overhead.

Å By weight, spray applied cellulose typically contains less water 
than the building materials adjacent to it i.e. framing lumber and 
sheetrock

Å Faster than dry dense pack behind Insulweb or PAR/Pac



Cellulose Spray Truck & Equipment

ÅFor spray, the equipment must be able to produce at 

least 6 psi air output, 1000 psi water pump pressure and 

have an integrated vacuum recovery system

ÅEquipment cost for NuWool 1700 system: $110,000



Attempting to Spray Cellulose with 

Smaller Equipment Often Results in:

ÅNational Fiber does not recommend nor support spray 

applying cellulose with smaller (non NuWool) equipment



Moisture Flow and Dew Point

ÅFlashing leaks can put a lot of water into buildings (Fix 
these first)

ÅAir flow is the next largest transport mechanism for 
moisture (Concentrate on eliminating these)

ÅThe high densities of dense pack and spray applied 
cellulose can help by blocking air flow

ÅDew point is only relevant in materials that allow air to 
move through them. Fiberglass (Yes), Dense Pack (No)

ÅMuch slower diffusional moisture movement occurs on 
the molecular level and cannot produce liquid water 
(Donôt worry about this one)

ÅIn order for mold and rot to occur, you need liquid water 



Moisture Management

ÅCellulose manages moisture better other insulating 
products due to its hygroscopic properties.

ÅCellulose does not want to stay wet and will always try 
to reestablish a moisture equilibrium with the 
surrounding materials.

ÅThe borate based fire retardants also play a 
supporting role in protecting the building assembly

ÅThis along with its air blocking capabilities, allow 
dense pack and spray applied cellulose to be used 
successfully without vapor barriers and in unvented 
roof assemblies.



Vapor Barriers

ÅVapor barriers are useful in building assemblies 
that experience vapor drives in one direction (i.e. 
swimming pool enclosures)

ÅUnfortunately, in our climate, moisture flows to 
the outside during the winter, and towards the 
inside during the summer

ÅVapor barriers installed in these climates end up 
keeping these building assemblies from drying 
at least part of the year 

ÅRemember, vapor barrier materials are a double 
edged sword and when your building gets wet, 
tend to create less forgiving building assemblies



Your Tighter, Energy Efficient Building

Å As we build tighter buildings, we need to manage the moisture 
inside them

Å Always put a vapor barrier below slabs and on the outside of 
foundations (Below grade, moisture always flows from ground into 
building, therefore a vapor barrier is a great idea!)

Å While building, do not use unvented space heaters (Salamanders), 
since these can produce two gallons of moisture for every gallon of 
fuel used)

Å Open windows to the outdoors to help vent moisture until bathroom 
fans or HRVôs are connected, than use these

Å Construction moisture will need to be managed during the first year 
of occupancy by a high quality bathroom fan or HRV on a control 
that does not allow the occupant easily disable it

Å After this time, the fan runtime can be reduced

Å Inexpensive temperature and humidity gauges can help determine if 
ventilation rates are adequate and to solve moisture problems



Roof Ventilation
ÅLower density materials such as fiberglass do not block 

the movement of warm moist air through the insulation.

ÅAs this warm moist air reaches the roof sheathing, it 
condenses forming liquid water, mold and rot.

ÅVentilation is designed to help remove moisture and 
heat that air permeable fiberglass allows through.

ÅIce dams are not a sign of inadequate ventilation, but 
rather inadequate insulation performance!


