"Tar paper fastened under rafters supporting a sheet
metal roof might have the advantage of avoiding drip-
ping, from the fact that it would interpose a barrier be-
tween the moist air and the cold surface of the under-
side of the roof....To accomplish this it will be necessary
to put the paper on very carefully, making tight joints
along the rafters.

—from Carpentry & Building, March 1887

(courtesy G.E. Hahns, USDA forest Products Lab)

by Bill Rose

Three separate studies, along with reports
inthe pressabout them, haveraised serious
questionsabout vapor barriers, sparking con-
troversy and confusion among peopleinthe
building trades.

A look at thefacts, however, quickly puts
the matter to rest. Vapor barriersarejust as
important as ever.

Oregon Research

Research by George Tsongas at Oregon's
Portland State University involved opening
the siding and sheathing in 103 homes in
Spokane, Wash., to determinewhether con-
densation or moisture damage was occurr-
ing at the locations checked.

Seventy-nine of the homes had been
retrofittedwithinsul ation; theother 24were
acontrol group. None of them had a vapor
barrier before or after retrofitting. Of the 103
homes, only five had plywood sheathing,
and five had Celotex sheathing; the others
had lapboard sheathing—a particularly leaky
sample.

Tsongas found no evidence of condensa-
tion or moisture damage. "Much of the
discussion of condensation in walls is really
amyth," he was quoted as saying in the
February issue of Family Handyman. Tsongas
clams that his results and conclusions
"should aso apply to other areasswithwinter
weather similar to that of Spokane (6,835
degree-days), which includes much of the cen-
tral portion of the middle west and northeastern
United States."

But no one should be astonished that
Tsongas didn't find condensation. First,
while Spokaneiscold, itasoissemiarid. Se-
cond, the houses were opened only low in
the wall, where dry infiltration would be likely
to occur but where wet exfiltration would be
quite unlikely.

Tsongas maintains that condensation and
moisturedamage seldom areobserved in ac-
tual field situations. But he hasbeen looking
in the wrong places—in houses with lap-
board sheathing, in the desert, and in other
areeswheredry outdoor air ismost likely to
infiltrate the house.

To find condensation, you smply have to
look whereit occurs. Y ou look ingeographic
regions where condensation occurs on win-
dows. You look at houses shesthed with low-
perm panel products, and you look at the
parts of the house where the humid indoor
air isexfiltrating. Paint may ped onwalls, and
siding may buckle or swell, but walls are not
the most common site of major moisture
damage. Eaves and roof sheathing are.

Larson & Benner Study

Another bit of ressarch, known astheLar-
son and Benner study, took place at Drexel
University in Philadelphia, Pa. It establishes
that hygroscopicinsulating materialssuch as
cdlulose, and adsorbing materials such as
fiberglass, respond toindoor humidity levels
Their weight and conductivity increase as
the relative humidity incresses.

There's nothing startling here. What is
startling, however, is Larson and Benner's
conclusion, as quoted in the February '86
issue of Energy Design Update (EDU), that "at
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normal indoor humidity levels i.e,, 40 per-
cent relative humidity, the absence of a vapor
barrier causes no problems' (EDU's
emphasis).

Builders would be wrong to presumethat
indoor air in a tight building somehow
aways will stay below 40 percent relative
humidity—or that they are not responsible
for damageif it goes above that. Besides, air
at 40 percent relativehumidity and 70 Fcon-
densesat 52 F. EveniftheDrexd test panels
showed no problems from condensation
under theseconditions, air witha52 F dew
point should not havetherunof any and all
building cavities.

The TenWolde Study

Research by Anton TenWolde of the
United States Department of Agriculture
(USDA) Forest Products Laboratory in
Madison, Wise, indicates that in awarm,
humid climate (Beaumont, Tex.), condensa
tion occurson  the exterior faceof the inside
polyethylene vapor barrier when the exterior
sheathingisfiberboard, but not whentheex-
terior sheathingisafoil-facedinsul ativepanel
or some other less permesble sheathing.

This hascaused some peopleto conclude
that an interior vapor barrier causes moisture
problems. In awarm, humid climatethis ap-
pearsto be the casg, butin cold climatesthis
finding reinforces classical moisture-transfer
theory.

Why the Rumors?

Water vapor is created when people
breathe and spaghetti cooks. It comesfrom
showers and uncovered crawl spaces, from
unvented kerosene hesters, flue gases and
runaway humidifiers.

Water vapor produced inabuilding hasto
leave abuilding (water in equals water out).
Ifthewater hits acold surface onthe way out,
it condenses at that spot. And if there's
enough condensation at the right
temperature, the problems start. Thisisn't
myth. This is physics—and pretty basic
physics at that.

Why, then, are rumors spreading that
vapor barriersareontheir way to extinction?
Their use became common with the use of
panel sheathing products, because extensive
research showed that vapor barriers protect

building materia's against condensation and
moisture damage in cold climates.

The issue of just how they protected
buildingmaterial skept researchaivefor 20
years, pitting diffusion theory against convec-
tion effects, and causing the name of this
curious membrane to be changed from vapor
barrier to vapor retarder, to air barrier, and
all combinations of the above.

Notal questionsregardingvapor transmis-
sion have been answered. (What provides
moisture protection in the southern states?
Areceilingvapor barriersagoodides?What
constitutes a good vapor barrier, or a bad
one?) But building product literature haslong
stressed theimportance of agood vapor bar-
rier, and buildershavelearned quickly what
happened in homeswithout them. Their use
in new construction in northern climateshas
become universal.

Those who are downplaying the impor-
tance of moisture problems certainly have
precedents. As Ralph Johnson, president of
the National Association of Home Builders
(NAHB) Research Foundation, sadin a 1980
report, "Now we have millionsof house-years
of experience that prove without a doubt
that moisture problemsin homes built dur-
ing approximately the past 20 years are not
extensive and not serious.”

In centrd lllinciswherel live, however, it
appears that newer, tighter houses are
more—not less—prone to moisture problems.
According tollinois distributors of shesthing
products, condensation problems in this
statetend to occur wherethe climateismore
humid, evenif the climateiswarmer.

There are two questions here: 1) Does
moisture damage occur often enough to
cause concern, and 2) Should—or can—
vapor barriers control moisture transfer?

The Need Reaffirmed

The Small Homes Council—Building
Research Council now is completing a
moisture-condensation survey of 600 of the
25,000 homes in the Champaign-Urbana
area. Asfar aswe know, thisisthefirst survey
that establishesthe datistical (not anecdotal)
prevalenceof maj or and minor condensation
problemsin aregion.

The survey defines a major moisture prob-
lem as one that is accompanied by both
wood decay and loss of strength in structural

members, minor moisture problems are
considered mildew, water spots, pedling paint,
the appearance of condensation or frost and
the like. The survey distinguishes between
condensationproblems(wherethecondition
is caused by the condensation of water vapor)
and moisture problems (where the condition
is caused by any form of moisture
transport—vapor or liquid).

Preliminary reportsshow that 2 percent of
the homesin the county havemajor conden-
sation problems, and that 10 percent have
minor problems. This trandates to 500
homes with major problems and a total of
3,000 homeswith some significant problem
injust onelllinois county. It'sworth noting
once again that these problems comprisejust
a part of al of the moisture problems
discovered in the area.

So can moisture be controlled by vapor
barriers? There are three ways to control
moisture; at thesource (placing alid on the
spaghetti pot, pulling the plug on the
humidifier, removing green firewood from the
cellar, eliminating showers, etc.); with the
help of ventilation (arangehood, abathroom
vent, an air-to-air heat exchanger, €c.), or
with membranes (vapor barriers, vapor
retarders, c.).

The occupants control (or don't control)
the sources; they are dso responsible (or not
responsible) for theuseand/or maintenance
of ventilation devices. Hence, theonly means
of control availableto thebuilderisamem-
brane. And as an examination of court deci-
sionswill affirm, thebuilder is responsblefor
providing a dry house. The only certain
means availableisthe vapor barrier.

Research, field observations and common
sense all tell the same story: Condensation
occurs only where thereis no barrier—no
membrane that keepshumid ar from chilled
surfaces. It occurs where water vapor meets
itsdew point.

Condensationisnot ahoax perpetrated by
some multinational  polyethylene con-
glomerate. Water vapor isinvisible, hard to
feel except for extremes of dryness or wetness,
and difficult to monitor—all of which con-
tribute to the mystery of its occurrence.

But water vapor hasn't yet overstepped the
laws of physics. ll

Bill Rose, an erstwhile New Englander, received
an architecture degree from a "prestigious
Eastern university." He currently is paying off
his student loans by working at the Small Homes
Council-Building Research Council at the
University of Illinois and writing articles such
asthis.
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