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Condensation 
 
Condensation problems are caused by air 
reaching its maximum holding ability for 
water vapor.  This holding capacity is linked 
to temperature; the colder the air the less its 
holding capacity and relative humidity rises.  
Relative humidity relates to the water 
holding capacity of the air in relation to the 
temperature.  The relative humidity will 
continue to rise with falling temperature until 
it becomes 100 percent—the dew point. 
 
Moisture forms on windows and other cold 
surfaces in the winter due to the windows 
reaching the dew point.  This indicates there 
is too much moisture in the building relative 
to the surface temperature of the window.  
This can be  controlled by improving 
the window or controlling the interior humidity. 
 
 As a home becomes tighter it has less 
opportunity to leak and get rid of excess 
moisture.  Certainly having a tighter structure 
is better than a leaky building.  We need to 
develop strategies to control moisture when 
we have a more efficient building.  This can 
be achieved through ventilation and by 
controlling the sources of moisture.   
 
Build Tight—Ventilate Right 
While the activities that develop moisture—
cooking, bathing and occupants—are not 
easy to change, ventilation can be controlled 
and designed into the building.  Areas 
where moisture is created should be 
ventilated and that ventilation should be a 
balanced part of the building to create a 
healthy environment.  Refer to ASHRAE 
ventilation standards 62.2. 

Monitor Relative Humidity     
Automatic humidifiers are often not 
monitored and they often lead to levels of 
increased relative humidity.  Comfort is 
achieved with an indoor relative humidity of 
20-50%.  Allowing the humidity to exceed 
60% can cause problems in the building. 
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“Effective R-values”   
Laboratory R-values are an FTC regulated 
test standard.  The intent is to give 
consumers the information they need to 
compare the relative R-values of different 
insulation products.  However, a 
laboratory R-value test does not take into 
account air movement and extreme 
temperature conditions.   

Nu-Wool Co., Inc. feels that showing an 
R-value more closely related to actual 
conditions that occur in a house is an 
appropriate way of stating differences in 
actual performance.  While “effective” R-
value cannot be measured reliably in a 
laboratory, we base these numbers on 
over a decade of actual computer 
simulations on actual houses.  Nu-Wool 
Co., Inc. has guaranteed the performance 
of homes since 1987.   

In order to guarantee the actual operating 
cost of homes under the guarantee 
program, we enter each house in a 

computer program that calculates energy 
use. In order for the computer program to 
accurately reflect the increased 
performance of the WALLSEAL System, 
we use “effective” R-values for the 
calculations.  Using nominal R-values 
would not show the improvement the 
insulation makes in decreased air 
infiltration and the resulting decrease in 
energy use.  Nu-Wool Co., Inc. currently 
recommends using R-17 for the nominal 
four-inch wall and we use R-25 for the six
-inch wall.  These numbers represent 
many years of actual energy costs for 
thousands of homes.  We feel they are 
accurate and are in the best interests of 
the consumer.   

If you have any questions concerning 
“effective” R-values and how they are 
used to calculate energy costs, contact 
The Technical Services Department at 
800-748-0128.  

  



Field Sound Transmission Class (FSTC) 
 
Field Sound Transmission Class (FSTC) evaluates the sound rating of in-place construction.  As 
with STC, a numerical value is assigned to the wall between rooms.  A laboratory STC, in some 
cases, does not accurately reflect the actual sound rating for an assembly. 
 
FSTC quantifies the “leaks” in a sound wall assembly and also 
detects flanking sound paths.  These leaks are areas where the 
wall has not been sealed.  Acoustic caulk is very effective in 
raising the sound level of a room.  Flanking is sound that is taking 
a different path than from what was intended—through the 
demising wall.  Duct work between rooms can be an area where 
flanking sound travels. 
 
FSTC also is taking into account the absorption levels in a room, the windows and room 
volumes, something a laboratory STC value does not represent.  FSTC ratings are done by placing 
a sound source in one room and calibrated listening devices in another room that calculate the 
db loss just as an STC would.  The frequencies in an FSTC are more heavily weighted to human 
hearing. 
 
 
 
 
Reference: 
 
Measurement of Airborne Sound Insulation in Buildings, ASTM E 366. 
Classification for Rating Sound Insulation, ASTM E 413. 
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Knob & Tube Wiring 
 
Before the wiring we are now so accustomed 
to, there was a simpler form of wiring, two 
wires running parallel suspended on 
insulated knobs, no ground wire, and cloth 
insulation around the wires.  This type of 
wiring was popular in the 1940’s. 
 
Knob & Tube wiring was fine when there 
were few appliances and very low power 
running in the wires. You can see what the 

problem is: 
the home has 
little or no 
i n s u l a t i o n , 
the wires run 
up the walls 
and across 
the attic, and 
the load on 
the wires has 

changed.  Homeowners, wanting to add 
more outlets, splice into the wiring and may 
not do a thorough job of taping their splice.  
Another problem is that the load on the 
wiring has changed by installing  larger 
amperage fuses to deal with fuses blowing.  
The wires have been exposed to the 
changing temperature and humidity for 50 
years and there can be deterioration. The 
home now needs insulation to make it more 
energy efficient and comfortable and you 
aren’t sure whether to insulate or not.  When 
the wires were new they probably didn’t 
present an unusual safety hazard.  Over time 
the wires are spliced or become brittle and 
the insulation material on the wires can 
break off.   
 

Does knob and tube wiring 
represent a “clear and present danger?” 
 
If you encounter a home with knob & tube, 
you should inspect the wiring for damage 
and splicing.  You should also keep in mind 
that once you insulate over the wires people 
can unknowingly step on the wires when 
they access the attic.  Don’t insulate an attic 
with damaged knob & tube and/or have the 
homeowner either sign a waiver or demand 
an inspection by a qualified electrician prior 
to insulating. 
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Sound Control Details 
 
When soundproofing a home, there are 
details that can be just as important as the 
choice of soundproofing material. A typical 
new home has many out of sight places 
where sound can leak through. These leaks 
bypass the soundproof material and increase 
the interior noise level. The items listed 
below are often overlooked, but can be 
critical to keeping sound levels down. As a 
rule of thumb, if it’s good at stopping air or 
heat movement, it’s good at stopping sound. 
 
Details to maintain or improve sound 
control 
 
Building Penetrations 
• All holes need to be sealed – phone, 

cable, gas, electric, water, dryer, kitchen, 
and bath. All of these holes need to be 
sealed to maintain the sound performance 
of the wall or ceiling. Use a long lasting 
caulk that remains flexible after it has 
cured. 

• Insulate all band and rim joists around the 
perimeter of the house. 

• Insulate the attic access hatch and seal its 
perimeter with weather-stripping.  

• If recessed lights are used, choose IC 
(insulation contact) rated enclosures and 
cover them with insulation. 

• Seal the wall top and bottom plates with 
caulk.  

• A 1/16-inch gap ten feet long could drop 
an STC 50 wall down to an STC 32. 

 
 
 

Ductwork and Venting 
• Do not place HVAC ducts in exterior 

walls, insulated floors, or attics. Sound 
travels easily through ducts, so they need 
to be isolated from the sound source. 

• Make sure exhaust vents have louvered 
outlets that close automatically. Use flex 
duct when possible on vents. Flex duct 
performs better than metal or PVC. 

 
Doors and Windows 
• The house is only as good as its weakest 

link. Don’t put an STC 25 door in an STC 
50 wall. 

• Use French Doors instead of Sliding Glass 
Doors. French doors control sound much 
better. 

• Insulate around the frames of doors and 
windows. 
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Vapor Barriers and High Humidity 
Areas 
 
 
While NU-WOOL WALLSEAL Insulation is 
designed to work without a vapor barrier 
under normal conditions, it is not 
recommended for use in pool areas and 
other situations where high humidity is 
present without the use of a vapor barrier. 
 
Under typical conditions—normal relative 
humidity—the insulation will act as an air 
and vapor barrier.  The insulation is designed 
to manage the moisture that could move in 
to the wall cavity under normal conditions.  
In pool rooms and other places where 
unusually high humidity could be present, a 
vapor retarder is necessary. 
 
Pool rooms and other high humidity areas 
should be designed for adequate 
dehumidification and ventilation.  The 
Technical Services Department at NU-
WOOL Co., Inc. can give you 
recommendations for equipment designed 
for pool areas. 
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Understanding Heat Transfer 
 
Heat flows by three mechanisms: 
conduction, convection, and radiation. 
Conduction is the molecule-to-molecule 
transfer of kinetic energy (one molecule 
becomes energized and, in turn, energizes 
adjacent molecules). A cast-iron skillet 
handle heats up because of conduction 
through the metal. Convection is the transfer 
of heat by physically moving the molecules 
from one place to another. Hot air rises; 
heated water thermosiphons; or forced-air 
heating systems work by moving hot air from 
one place to another. Radiation is the 
transfer of heat through space via 
electromagnetic waves (radiant energy). A 
campfire can warm you even if there is wind 
between you and the fire, because radiation 
is not affected by air. 
 
With buildings, we refer to heat flow in a 
number of different ways. The most common 
reference is “R-value,” or resistance to heat 
flow. The higher the R-value of a material, 
the better it is at resisting heat loss (or heat 
gain). U-factor (or “U-value,” as it is often 
called) is a measure of the flow of heat—
thermal transmittance—through a material, 
given a difference in temperature on either 
side. In the inch-pound (I-P) system, the U-
factor is the number of Btus (British Thermal 
Units) of energy passing through a square 
foot of the material in an hour for every 
degree Fahrenheit difference in temperature 
across the material  
 
 
 
 
 

(Btu/ft²hr°F). How about an example?  If the 
R-value is 38 in a 1000 square foot attic, and 
the temperature indoors is 70 and the 
temperature outdoors is 30, what is the Btu 
loss per square foot per hour? 
  
 1000 

38 =  26.31 x Δt  (Where Δt is 
t empe ra tu r e  i n ,  m inus 
temperature out) So you are 
losing 1315 Btu’s per hour in a 
1,000 square feet area at 50 
degrees temperature difference.         

 
R-Values are measured by testing 
laboratories, usually in something called a 
guarded hot box. Heat flow through the layer 
of material can be calculated by keeping one 
side of the material at a constant 
temperature, say 90°F (32°C), and 
measuring how much energy is required to 
keep the other side of the material at a 
different constant temperature, say 50°F (10°
C)—all this is defined in great detail in 
American Society of Testing and Materials 
(ASTM) procedures. The result is a steady-
state R-value (“steady-state” because the 
difference in temperature across the material 
is kept steady). R-value and U-factor are the 
inverse of one another: U = 1/R. Materials 
that are very good at resisting the flow of 
heat (high R-value, low U-factor) can serve as 
insulation materials.  
 
 
 
 
 
EBN-Vol. 7, No. 4, April 1998 
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Who says a house has to breathe? 
 
A house has to breathe! How many times 
have you heard that? People breathe, their 
dogs breathe, houses leak. Houses leak, they 
don’t breathe. If you subscribe to the idea 
that a house has to breathe, you also must 
say that some days they breathe a lot, and 
some days they breathe a little, and some 
days they don’t breathe at all.  
 
Typically, people make the “house has to 
breathe” statement when they are talking 
about getting the house too tight. The 
“breathe” people feel that by having a house 
breathe it is somehow healthier. In fact, it 
only leaks more. And if it leaks, it costs 
someone money. Remember 40% or more of 
the energy bill is from infiltration. You pay a 
lot of money to let a house breathe. 
 
Better solution: Insulate tight, ventilate right. 
If you build a house so that it breathes (leaks) 
then some days it’s going to leak a lot. When 
the wind blows the house may breathe more 
than you planned. When the wind doesn’t 
blow it may breathe less than you planned. 
However, proper ventilation works in all 
kinds of weather. It makes a house healthy 
every day of the week. 
 
Tight houses are also blamed for creating 
mold problems. Tight houses may hold 
moisture better than leaky houses, but 
removing moisture is the reason we install 
ventilation in bathrooms and kitchens. A 
water leak from plumbing or faulty 
construction happens in a leaky house as 
well as a tight house. These are the things we 
should pay attention to in any house to 
prevent molds. 

Ventilation should be part of the design of 
every new house and should be incorporated 
in any existing home. This creates a healthy 
home that “breathes” in a controlled way and 
prevents problems with comfort and health 
issues. If someone tells you a home has to 
breathe, tell him or her you would rather not 
have a home built to leak. 
 
DURABILITY is linked to tightness. 
TIGHTNESS is linked to efficiency. 
EFFICIENCY is easier to sell than durability.  
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Nu-Wool Facts and Fiction

You may have heard:

FACT: 
Cellulose insulation contributes to mold growth.
Nu-Wool Premium Cellulose Insulation contains EPA registered fungicide, 
which makes the insulation resistant to mold growth, even when exposed 
to conditions favorable to the growth of mold.  EPA registration is achieved 
only after rigorous testing to ensure that the borate-based fungicide mold 
and mildew.

You may have heard:

FACT: 
Cellulose insulation is not �re resistant.
Nu-Wool Premium Cellulose Insulation contains 100% borate-based �re 
retardants, enabling the product to not only surpass all federal and industry 
�re resistance requirements (ASTM C-739, ASTM E-84, and UL 723) but also 
to achieve 1, 2, and 3-hour �rewall ratings in at least 50 UL-approved 
designs.

You may have heard:

FACT: 
Cellulose insulation costs more than �berglass
Fiberglass insulation is sometimes less costly to install than cellulose 
insulation.  However, the initial cost savings is lost within the �rst 1-2 years 
due to higher utility bills.  The cost continues to rise as home owners with 
�berglass insulation pay consistently higher heating and cooling bills 
throughout the life of the house.  Unlike �berglass, Nu-Wool Premium 
Cellulose Insulation has a higher density (contributing to a higher “e�ective 
R-value”) and is proven to �ll in the air pockets and voids within walls and 
ceilings (attics) to reduce air leakage.  This not only provides a much more 
comfortable home, but also reduces the cost of utilities throughout the life 
of the building.

You may have heard:

FACT: 
Cellulose insulation settles inside the wall
Because Nu-Wool WALLSEAL is installed at a density of 3.0-3.5 pounds per 
cubic foot using a controlled water fog, it adheres to the studs, plates, and 
sheathing inside the wall cavity.  When properly installed, Nu-Wool 
WALLSEAL will not settle over time.




