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Rock -Paper -Scissors
Vapor-Air-Water

Vapor

As most Minnesotans know, vapor retarders are used as part of a winter moisture c
trol strategy to keep water in its gaseous state fiiffusing throughpermeable

building materials andondensingn cold surface planes within a framed wall assem-
bly. Letds dissect that statement a |

9 Diffusionis the transport process by which a large concentration of water
vapor molecules move through porous materials to seek equilibrium by mo!
ing to a place of lower concentration of molecules.

1 Permeability or perms is the measure in which the density of a material re-
tards the diffusion process. Technically a perm rating is the number of
grains of water vapor passing through a square foot of material per hour at
differential vapor pressure equal to one inch of mercury. The lower the
perm number of a material, the greater is its ability to retard the flow of va-
por. Any material that is assigned a perm rating less than 1.0 is considerec
to be a Avapor barrier. o This i mpl
transfer of water vapor.

1 Condensation is the process of water vapor turning back into liquid water
when the surface that it meets is at or below the dew point of the adjacent
air.

The implementation of vapor barriers into the mainstream of construction practice ¢
be attributed to research at Forest Products Laboratory in Madison, Wisconsin and
al so at the Univer sit yQl)ddstingy actud siane¢l a i
houses revealed that interior atmosphere controlled by normal living conditions of
occupants washing clothes, bathing, doing dishes, respiration etc., created conditio
where condensation became susceptible in framed walls. Part of the strategy was
install asphalt impregnated building paper, laminated paper ekrédil papers on the
warm side of framed wall constructions to impede the transfer of moisture into the
wall cavities. Over time polyethylene sheet plastic was accepted as an alternate to
these materials because it proved to have a lower perm rating (.06) and was econo
cal both in its cost and labor to install.
Air
Some things that seems to be left out
the effect that air movement had on the transport of vapor through walls, as well as
AN ’h the effects of radiant and convective heat transfer. No attention was spent on the r
I N :F I:I | § | § §'ﬁ E titude of seams and gaps in the construction of a wall. No maiter of concern was at
tended to air sealing penetrations created by wall outlets, lighting boxes or the inter
face of windows and doors within the wall envelope. Construction in fact in the

il 19306s and 4006s was much more suscept
5 C%ﬁ‘fﬁ%‘ﬁ&nﬁ?ﬂ@ﬁ Street ‘-\ i i’ . dimensional wood sheathing, cracks, openings and poorly constructed windows.
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-va .= .+ Hence walls dried out quicker and diffusion as such might be considered a moot pc
6 6 pllrgoq%o}cm% 4 . with respect to the end performance of the wall assembly.
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All that seemed to change over time as construction materials and techniques evol
The lessons of the past still resonate however with respect to where we place the v
por barrier, but now we are also concerned with the effects of air, the placement of
thermal insulation in relation to a potential dew point within the wall plane and a
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