Vapor Diffusion Retarders (Barriers) and Air
Barriers

Vapor diffusion retarders, air retarders, and air/vapor retarders all relate to the
interaction of temperature and moisture in and around the building envelope. A
vapor barrier or vapor diffusion retarder (VDR) is a material that reduces the rate
at which water vapor can move through a material. The older term "vapor barrier"
may still be used; however, this is incorrect since it implies that the material stops
all of the moisture transfer. Since everything allows some water vapor to diffuse
through it to some degree, the term "vapor diffusion retarder” is more accurate.
No matter what you call them, they have become an important building issue for
most regions. The following information describes what they are, how they work,
and when to use them.

The Thermal-Moisture Dynamic

Water vapor moves in and out of a building basically in three ways: with air
currents, by diffusion through materials, and by heat transfer. Of these three, air
movement is the dominant force because, like most fluids, air naturally moves
from a high pressure area to a lower one by the easiest path possible. This is
generally through any available hole in the building envelope. Moisture transfer
by air currents is very fast (in the range of several hundred cubic feet of air per
minute) and accounts for more than 98% of all water vapor movement in building
cavities. Thus it's very important that unintended paths that it may follow be
carefully and permanently sealed. The other two driving forces are much slower
processes and most common building materials slow moisture diffusion to a large
degree, although never stop it completely.

In decades past, buildings did not need to restrict the flow of airborne moisture,
since when the building cavities got wet they also generally dried quickly due to
the "leaky" construction methods that allowed air to move freely through the
building envelope. So the water vapor movement really didn't matter much until
the introduction of thermal insulation. When insulation is added, the temperature
of the water vapor can drop very quickly since it is being isolated from the heat of
the building (in the winter) or from the outdoors in the summer if the building is
being air-conditioned.

Whether from the indoors or outdoors, airborne water vapor entering the
envelope of the building through holes around plumbing pipes, ductwork, wiring,
and electrical outlets are some of the less obvious, yet important, points where
air can move in and out of the thermal envelope. During the winter in Northern
climates, any warm air entering the walls from the house cools and condenses its
water vapor inside building cavities. In the South, humid air does much the same
except it comes from the outdoors and condenses inside the wall cavities during
the cooling season.







