Installation of Woodwork
Section 1700

1700-T-19
Relative Humidity and Moisture Content

It is the responsibility of the design professional to engineer the space in which fine woodwork (not to mention laminates, fabrics,
and wall coverings) is to be installed with humidity controls required to maintain the optimum relative humidity as shown on
the attached charts and tables. The following map shows the approximate average moisture content for interior use of finished
woodwork recommended for general areas of the United States and Canada.

Geographical Location Interior Use Exterior Use
Optimum Moisture Content | Indoor rel. humidity required | Optimum Moisture Content
(MC) of Wood to hold optimum MC (MC) of Wood
Most of the U.S., Ontario
and Quebec in Canada >-10% 25-55% 9-15%
Damp Southern Coastal areas
of the U.S., Newfoundland 3-13% 43-70% 10-15%
and Canadian Coastal
Provinces
Dry Southwestern U.S. 4-9% 17-50% 7-12%
Alberta, Saskatchewan,
Manitoba in Canada 4-9% 17-50% 10-15%
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[USDA Forest Service, Agriculture Handbook No. 72]
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Wet bulb lowering in degrees Fahrenheit
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Dry bulb temperature in degrees Fahrenheit
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Table of equilibrium moisture content values at various temperatures and humidities

The table indicates that the relative humidity must average between 25% and 55% to maintain wood moisture content between
5-10%. This is range best suited for most of the U.S. and Canada. While temperature has an impact on relative humidity, tem-
perature alone has little effect on wood products if the relative humidity is maintained within recommended ranges.

Examples of moisture equilibrium table use

The above table may be used as a guide in determining whether or not the conditions in a construction area are suitable for
receiving woodwork. For example: if woodwork with an 8% average moisture content is to be installed and the average tem-
perature in the building will be maintained at 70° F, it can be determined by following the 70° F column horizontally to the
right until the lower moisture content figures of 8.3% and 7.7% are reached. Here the upper figures in the same squares show
that ideally a relative humidity of between 44% and 40% should be maintained in order to achieve dimensional equilibrium.
After the woodwork is painted or finished, moisture changes in the wood are retarded so that maintenance of relative humidity
between the practical limits shown on the curve (between 5%-10% m.c.) of the humidity table, i.e., 25%-55% relative humidity,
is usually satisfactory.

To use the table

Obtain wet and dry bulb readings. Subtract wet bulb reading from dry bulb reading. Find dry bulb on left margin of chart and
follow across chart to column where figure at top corresponds with the difference between wet and dry readings. At point of
intersection, the Upper figure in the square gives relative humidity in percent and the Lower figure gives equilibrium moisture
content of the woodwork.
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IMPORTANT PRODUCT ADVISORY

ALL USERS OF ARCHITECTURAL WOODWORK PRODUCTS

DIMENSIONAL CHANGE PROBLEMS IN ARCHITECTURAL WOODWORK

This advisory concerns prevention of dimensional problems in architectural woodwork products as the result of uncontrolled
relative humidity. It is further intended as a reminder of the natural dimensional properties of wood and wood-based products
such as plywood, particleboard, and high pressure decorative laminate (HPDL) and of the routine and necessary care — and
responsibilities — which must be assumed by those involved.

For centuries, wood has served as a successful material for architectural woodwork, and as history has shown wood products
perform with complete satisfaction when correctly designed and used. Problems directly or indirectly attributed to dimensional
change of the wood are usually, in fact, the result of faulty design, or improper humidity conditions during site storage, instal-
lation, or use.

Wood is a hygroscopic material, and under normal use conditions all wood products contain some moisture. Wood readily ex-
changes this molecular moisture with the water vapor in the surrounding atmosphere according to the existing relative humidity.
In high humidity, wood picks up moisture and swells: in low humidity wood releases moisture and shrinks. As normal minor
fluctuations in humidity occur, the resulting dimensional response in properly designed construction will be insignificant. To
avoid problems, it is recommended that relative humidity be maintained within the range of 25-55%. Uncontrolled extremes
— below 20% or above 80% relative humidity — can likely cause problems.

Oxidation is a reaction of acids in wood (i.e., tannic acid), iron, oxygen, and moisture, whether this be relative humidity or direct
moisture. Control of moisture is a simple way to protect wood products from stains as a result of oxidation.

Together with proper design, fabrication, and installation, humidity control is obviously the important factor in preventing
dimensional change problems.

Architectural woodwork products are manufactured as designed from wood that has been kiln dried to an appropriate aver-
age moisture content and maintained at this condition up to the time of delivery. Subsequent dimensional change in wood is
and always has been an inherent natural property of wood. These changes cannot be the responsibility of the manufacturer or
products made from it. Specifically:

. Responsibility for dimensional change problems in wood products resulting from improper design rests
with the designer/architect/specifier.

. Responsibility for dimensional change problems in wood products resulting from improper relative
humidity exposure during site storage and installation rests with the general contractor.

. Responsibility for dimensional change problems in wood products resulting from humidity extremes
after occupancy rests with engineering and maintenance.
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