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Unfortunately, contractors may miss a good opportunity to add value to this experience.
That is in the area of assuring that the homeowner returns to a space that has good indoor
air quality. Indoor air quality is a science in itself that focuses on two important matters –
comfort and health.

All coatings emit vapors as they dry. Primarily, these vapors are evaporated solvents
and their odors vary from mild to strong. One common misconception is that strong smelling
solvents must be bad while solvents that do not have strong odors must be safe. Regardless
of how much the vapors smell, the most comfortable and healthiest environment for the
homeowner is achieved by aggressively expelling the vapors from the house. The homeowner
will appreciate your concern for their comfort and well-being.

While leaving the house closed up and turning on the furnace or air conditioning will
actively churn the air and quickly dilute the vapors throughout the house, it will not eliminate
the vapors. Although it is quite possible that the vapors may be dispersed so evenly by this
method that their smell will diminish to the limits of detection, the vapors will still be present.
The best way to assure indoor air quality is by employing the following recommendations.

There is only one way to eliminate vapors effectively. That is to expel them from the
house. This is achieved by exchanging the indoor air with clean outdoor air. Once a floor has
dried to the touch, the vast majority of the solvents have been emitted. At this point, opening
windows and doors is a good start. Using them in conjunction with the furnace (see cautions
later in this article), ventilation or air conditioning systems helps immensely. Adding portable
fans to the mix and turning on bathroom and kitchen exhaust fans will really stir things up.
No fume can survive this kind of onslaught.

As long as outdoor air is actively being introduced to the house and there are no air
spaces in the house where air is stagnant, such as closets, fumes will be eliminated after a

One common misconception is that strong smelling solvents must be
bad while solvents that do not have strong odors must be safe.

Homeowners have good reason to be excited and pleased when they first observe their completed or
recoated hardwood floors. The freshly coated surfaces beg the homeowner to “come on in”, set the
furniture, hang the drapes and complete the finishing touches that define the space as home.
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sufficient number of air exchanges. How
many is impossible to determine because of
a multitude of factors that vary for every
house and environment.

A house contains a fixed number of cubic
feet of volume. If an equal volume (one air
exchange) is brought in from outdoors, it will
mix with the indoor air. For every volume of
air entering the house, an equal amount must
leave the house. The clean air mixes freely
with the odor-filled air. There is no easy way
to predict how much they will mix because
so much depends on the way the air moves
through the complex space comprising a
typical house. How “tight” the house is and
what “assist” is provided by mechanical air
moving systems in the house (furnace, etc.)
will greatly influence air exchange rates.
Additionally, external factors such as wind
blowing around the house and differences in
temperature or even small differences in air
pressure between the inside and the outside
of the house can have a large impact on air
exchange rates as well. All of these factors
can be exploited to move air effectively and
eliminate vapors. Each air exchange, each
cycle, expels more of the vapors until at some
point there are essentially no vapors or odors
left to expel. Obviously, it would seem that
the homeowner should want this to happen
quickly as opposed to slowly. This means lots
of air exchanges per hour is preferable to no
exchanges or few exchanges per hour.

Another contributing factor influencing
required air exchanges to clear the air is the
amount of floor space being coated relative
to the total square footage of the house. A
two hundred square foot coating job in a two
thousand square foot house will require
considerably fewer air exchanges to clear the

air than would a floor-coating job covering
every square foot of the house.

There is no doubt these goals are easier
to achieve during warm seasons of the year.
Obviously, cracking windows open, taking
advantage of summer breezes, even setting
up fans is generally no problem at those
times. The dilemmas seem to appear

Simply cracking open a
window and opening an
internal door can raise the
rate of air exchange to
approximately two per hour
if another “exit” air path
(cracked-open window) is
provided as well.

The temptation is strong to leave the house closed up tight,
run the furnace enough to maintain a moderate temperature,
and wish the fumes away.

primarily during the winter months when the
need to ventilate and bring in outside air is
directly at odds with the goal of maintaining
acceptable levels of heat and not waste
energy. The temptation is strong to leave the
house closed up tight, run the furnace enough
to maintain a moderate temperature, and
wish the fumes away. Although this approach
might actually work OK in older, less energy-
efficient homes, because the “leakage” is
high enough to actually achieve some
acceptable air exchange rates, it will not work
with new energy-efficient construction.

Contractors may actually consider
reviewing their practices regarding ventilation
requirements today as opposed to how they
have dealt with these matters in the past.
Houses today are built much tighter than in
years past. A contractor who in the past never
had to bother with ventilation after completing
the final coat should be aware that the natural
“leakiness” of older construction practices
and standards pretty much assured good
natural air exchange rates. That is not true
today. Modern homes can easily attain a
natural air exchange flow that is only a quarter
of what older houses had. This means

business as usual does not apply to the
contractor’s responsibilities regarding
ventilation. He must do more today than he
did in the past to assure the homeowner
occupies a space that is comfortable and
safe to occupy.

NIOSH has done extensive studies to
determine Indoor Air Quality standards and

recommendations for air exchange rates that
result in comfortable and healthy living envi-
ronments. For example, they recommend that
during the heating season, a house should
have air exchange rates of at least three per
hour. However, it is quite possible with today’s
energy efficient construction methods to
achieve conditions as low as one-half of an
air exchange per hour. On the other hand, the
same room in an older, less energy-efficient
house can easily have an air exchange rate
of about two per hour even with the windows
and doors closed. Obviously, though the older
house has an energy disadvantage of “leaking
in” cold air from outdoors, it has a health ad-
vantage of providing acceptable air exchange
rates. This also allows the vapors to dissipate
at a much higher rate. Likewise, bacteria, mold
and other undesirable things have a tougher
time staking a claim in this “breathing” envi-
ronment. (See references 1,2,3 & 4).

Simply cracking open a window and
opening an internal door for the “tight”
construction example above can raise the
rate of air exchange to approximately two per
hour if another “exit” air path (cracked-open
window) is provided as well. Adding a box fan
in the window can bump the rate of air
exchange to over 5 per hour. Although it is
impossible to know how many air exchanges
are required for a specific house to eliminate
all the vapors, it is obvious that high rates of
air exchange over a period of a couple of days
has the potential to exchange outdoor air with
indoor air hundreds of times. Unfortunately,
sometimes a choice must be made during
this brief ventilating period between saving
energy or restoring indoor air quality. (See
reference 1).

Sometimes the contractor can minimize
the potential for lingering fumes, particularly
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The use of portable fans and turning on kitchen and bathroom exhaust
fans is very effective as well, as long as they are not used before the
final coat is dry to the touch.

All coatings should be applied at their recommended coverage
rates and no heavier. Heavy coats take longer to dry, cure and
expel all their solvents.

in the winter, by making sure he is optimizing
the coating process. It is vital that he follow
the manufacturer’s recommendations
carefully. Allow stains to dry completely
before coating. If a stain is not completely
dry, it will slow down the cure time of
subsequent coats, or worse – wrinkling or
mottling could occur. All coatings should be
applied at their recommended coverage rates
and no heavier. Heavy coats take longer to
dry, cure and expel all their solvents.
Consequently, they will emit odors longer.
Avoid coating at low temperatures. Coating
at lower than recommended temperatures
will extend the drying and curing times.
(Safety tip: Depending on the type of coating
used, it may necessary to heat up the house,
then shut off the heat and any sources of
ignition prior to coating).

In winter, in particular, the contractor
would do well to educate the homeowner
about the need for good ventilation during
the first few days after the final coat is
applied. He should alert the customer that
there would be some heat energy loss in
order to achieve the necessary ventilation.
This can be a real dilemma for some people.
Find out before you start the job if there is
going to be an issue. It seems that there is
a wide range of tolerance among consumers
regarding the “comfort levels” they expect.
Many homeowners consider residual vapors
as a minor inconvenience and see no need
to make a fuss about it. At the other extreme
are small groups of people with various
degrees of chemical sensitivities that are
much more sensitive to residual vapors.
Frequently, in those cases, most people
cannot even detect an odor that the
“sensitive” person finds unacceptable. For
these reasons, it is a good idea to find out
how they feel about wasting some heat
energy for a couple of days in order to achieve
excellent ventilation. Also ask them if they
are chemically sensitive or if they are OK with
temporarily living with some residual vapors
for a few days. If they are very chemically
sensitive or they object to wasting any heat

energy, they may be better off waiting until a
warmer season to have this work done. Even
people with chemical sensitivities should be
able to enjoy hardwood floors so long as the
coatings are applied properly, the curing
conditions are suitable, aggressive ventilation
is achieved and a sufficient time (determined
by temperature and number of air exchanges)
has elapsed before the homeowner returns
and reoccupies the home.

Each contractor will develop methods
that work best for him and his customers.
For winter jobs, the key points are to maintain
temperatures during the job according to the
product application instructions. Ventilate, if
possible, between coats once the coating

is dry to the touch. Once the final coat has
dried to the touch, crack open some windows
just a little. Then, depending on the type
of product used, when the fumes have
subsided sufficiently to not present a fire
hazard, set the furnace thermostat to about
70 degrees. Check back in a while to see
what temperature the furnace is actually
maintaining. As the coating dries, the
windows can be opened a little more. The
idea is to have a sufficient inflow of outside
air to challenge the ability of the furnace to
keep up without allowing the temperature to
fall too much. Remember that the cold air
will fall to the floor level so be careful to limit
introducing really cold air. The goal is to
introduce fresh air without harming the coating.

It is important to emphasize at this point
the need to be very cautious regarding fire
hazard when using the furnace after using
solvent-borne coatings. Initial ventilation
should not utilize the furnace. Initial air
exchanges must be achieved by opening
windows and doors to evacuate fumes. Once
the fumes have subsided, exhaust fans and/

or portable fans may also be employed. The
furnace’s blower, acting as a fan (no heat)
can often be utilized at this early phase of
ventilating as long as the switch position on
the thermostat has positions for “Fan Only”,
the thermostat temperature selector has an
“Off” range, and the pilot light has been
extinguished. For additional information on
safety measures regarding furnaces and
appliance pilot lights, contact Glitsa
Customer Service, 1-800-527-8111, for a
copy of The Swedish Edition, March 2001
Edition which includes the article “Who
Turned Out the Pilot Lights”.

Ideally, introducing outside air should tax
the furnace enough to keep it running nearly

continuously, but not so much that the house
temperature cannot be maintained above 60
degrees. Adjust this by increasing or
decreasing the window openings, as long as
the coating has cured sufficiently to handle
the cold air at floor level. The reason for this
is furnaces have powerful and efficient
blowers coupled with efficient distribution
ducting. Make good use of these assets. The
blowers typically can move up to six hundred
cubic feet per minute, fifteen to twenty
percent of which is fresh outdoor air
(assuming the furnace was installed
properly). The ductwork distributes this air
all over the house to flush out vapors. Each
cubic foot of air moved carries away a portion
of the vapors. It’s like an invasion of clean
air and, in the end, the clean air always wins.
(See reference 5).

The use of portable fans and turning on
kitchen and bathroom exhaust fans is very
effective as well, as long as they are not used
before the final coat is dry to the touch. Avoid
using box fans in windows in cold weather.
That could be a bit much. Cracking windows
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open should be sufficient. Fans aimed into
closets and into any place there is not much
natural airflow is certainly recommended. In
a room, it is best to use articulating fans
and set them so that at one limit they aim at
a corner, then sweep to the adjacent corner.
If only a few fans are available, the best
utilization is to place them in doorways
blowing into a hallway. The “draw” of the fan
will pull fumes evenly from all parts of the
room. This will result in complete mixing of
room air with no stagnant areas. (See
reference 5).

In warmer seasons, it is equally important
to achieve good rates of air exchange. Fans
in rooms and box fans, particularly mounted
in windows, can be very effective. The best
way to take advantage of summer breezes
to maximize air exchange may be to note
the wind direction, then open the windows
wide on the upwind and downwind sides of
the house. Leave the side windows closed
(using fans in these rooms). This way you
not only take full advantage of the wind
blowing into one side of the house, but the
passage of the wind around the house will
cause the air to speed up resulting in a slight
drop in pressure on the downwind side of
the house. This causes an area of low
pressure (partial vacuum) immediately
downwind of the house. So in addition to
the wind being blown through the house, air
is also being sucked through the house. The
combined effect can result in a very
respectable air exchange rate even when
the wind is light. (See reference 4 & 5).

1. National Paint and Coatings Association, PVA Emulsions Study by IT Corporation,
Cincinnati, OH, 1992

2. NIOSH, Publication 98-123, PB 99,104,234, Building Air Quality: Action Plan.

3. The Dose Makes the Poison, M. Alice Ottoboni, John Wiley & Sons, Inc., 1997

4. 1997 Ashrae Handbook Fundamentals, I-P Edition, Ch. 25, Ventilation and Infiltration.

5. Modern Refrigeration and Air Conditioning, Althouse, Turnquist and Bracciano,
The Goodheart-Willcox Company, Inc., 2000.

Back when houses were built without a
large emphasis on energy efficiency, little was
known about indoor air quality. It generally
wasn’t a problem. The birth of the science
of indoor air quality was actually the result
of some hard lessons learned from the
consequences of building structures very
“tight” to gain energy efficiency but not
providing adequate ventilation. (See
reference 5).

In 1981, a state building was completed
called the Bateman building. At the time it
was heralded as a model of energy efficiency.
However, within a year of its opening it was
unoccupied. Eighty percent of the occupants
of one floor, for example, suffered from
symptoms that were attributed to the
building environment. It was ultimately
concluded that poor ventilation was at fault.
Since that time, in 446 episodes of “tight
building syndrome” investigated by NIOSH,
52% were attributed to inadequate
ventilation. Other minor contributors were air
contamination from inside the building, air
contamination from outside the building,
microbiological contamination, and unknown
causes. It can be argued that the contribution

of inadequate ventilation is, in fact,
understated in these conclusions because
if better ventilation had existed the other
factors would have contributed even less.
(See reference 3).

Undoubtedly, clean air is important to
comfort and health. It is also relatively easy
to achieve. It requires little effort to crack
open some windows. It requires only a small
additional effort to set up some fans. A few
minutes of coaching a homeowner on how
to make good use of their furnace and other
systems to expel the fumes at an optimum
rate is time well spent and will assure the
homeowner you want them to be comfortable
and healthy. Aggressive ventilation is key.
Assuming the product has been applied
correctly, optimizing air exchange rates
should eliminate fumes and odors within a
few days. Following these guidelines, a rule
of thumb is if no odors remain the fumes
are gone and the aggressive ventilating
regimen can be stopped. Indoor air quality
is defined as the quality of air within a living
space that promotes comfort and health.
Striving for that goal should give all of us a
lot of comfort. ■
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