Informing buitders, cnﬂe'nﬁlnéars, and homeowmecs aboutcra space s

Moisture Results

Crawl Space Mold and Moisture Problems

Building mold has emerged as & major s5ue lor the entire home
muilding industry. The issue slems from thousands of insurance
claims and lawsulls, inclading successiul, mutti-million doliar set-
llements, that identily bullding mald as a health problem far ten-
ants and homeowners.

Crawlspaces fitted with traditional foundation vents {wall vented)
are particularty wilnerable to moisture and mold probiems. Typical

problems faund in wall vented crawlspaces include:

®  Sanding waler an fop of ground poly

B ‘Water condensalion droplets on cold water plpes and duct-

wirk
B Muddy soll
m  Siained walls from waler penefration and elilorescence
B et fleor batt insutation and or 1allen batls

| Visithe mold blogms

Ongaoing dampress encourages mold blooms Lo grow in crawl-
spaces, Crawlspace maold readily grows on The wood joists, sills,
support beams and subfinoring. Generally these are surface
molds {common  crawlspace malds  include  Aspergillus,
Penicilium and Cladosporium]. ok coverage ranges trom lighnl
spatling lo thick mald blooms thal cover large surface aneas.

Crawl spaces in the southeast, the Gull Coast slates and north-
wes! regions are mogl prone 1o surlace mald problems, This iz
bacauss during rainy and humid weather, wall vented crawl

spaces oflen stay damp with relative humidity above 70 percent
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for long periods al tme. When this happens, ihe excess moisiure

BNCOLTages mald 1o grow an Lhe wood and on any alnar -.'.I'QE.I':E:

cn &5 cardboard, dusl, and papar-faced 5

Crawispace mold 35 most readity noliced whan il graws on the figor

joists and joist baams but it alse grows on the ground surace, in

d dus), and on plumbing lines and HVAD ductwork, During
gconsiruciion, 25 soon 25 the subileanng is installed, a crawlspace
can lrap edcess meislure and slar orowing meld even betore the
construclicen of the house iz linishad. Now that masl homes are air

conditioned, the crawispace mol problem has worsened.

Crawlspace moisture readity condenses on cold Hoor framing and

guclwad in air conditionad hiomes.

Cantinuad gn pege 2,

A too common sights darge peadies collect on lop of the groung

paly vapor barrias, Unnl these pucdies avaporars, this craw

will maintgin high relalive humidity e

growing,
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2 crawl space reseanch updats

Phote ane: Buiders and homeowners are increasingly concemed abou! crawl space
moid sizins and odors.

Photo two: Four wall venled crawl spaces serve as the conirol group in the study: Note
that ail exposed ground is fully covarad with G-mi palyethilens.

Photo three: In the ciosed craw! spaces, the foundation venls are sealed and &-mil
polyzihyiene is brought up the walls leaving a 3nch lermile inspection sirp &f he 1op.

B Ground vapor retarders {ground poly) by themselves da nol
keep crawl spaces dry enough to prevent mold growth.

B Ciosed crawl spaces withoul foundation vents stay dry all the

Photo four: Baftery operated sensors measure the crawd space temperature and el 1 :
74 E P s time, particularly during the summer and humid weather,

alive humidily svery 15 minutes.

Field Test Houses

i A new 12-home Habitat for Humanity subdivision in eastern North
Conlinued from page 1.

Caroling was recruiled to serve as the field test site in the sprip—

Summary of Moisture Testing Results of 2001. The homes were selecled and setup to provide a hig
degree of unilorm operating conditions amang the homes. Details

In the spring of 2001, a research project began 1o study how crawl gboul tnhe test houses and the experiment setup are availabis af

space moisture levels can be controfied and reduced. This project wwaw.crawlspaces.ong under the reports section (report tile: Field

is funded by the U.5. Depariment of Energy and co-funded and Study Satup).

managed by Advanced Energy, Palsigh, N.C. The field test

research monitors 12 identical, new homes to compare tradition- The crawlspace homes are dvided into groups to compare {radi-

&l crawl spaces with foundation vents (wall vented) to closed crawl tional crawl spaces with foundation vents (wall vented) 1o closed

snaces withou! foundation vents, crawlspaces without wall venis, The conirol graup for the field 1est

i Tour wall vened crawl spaces.
The crawl space field tes has bean monitared now foar nearly two

years. The experiment has operaied long enough ihat the mais- The remaining eight homes were selup as closed crawl spaces
lure periormance characlenstics have become stable and pre- and serve as the exparimen! group. These homes were eonvert-
diclable. The chief finding is that the closed crawi spaces stay sig- ed to closed crawl spaces by sealing the foundation vents and by
rificanily drier than the wall venied craw! spaces. instaling &6-mil pofyethylene (poly) as a full interior liner. Al paly
edges and seams are sealed.
Supporting Findings
Battery operated sensors record the temperalure and relafive
B Foundation vents add excess maisture lo crawl spaces during humidity (RH) in the craw! spaces, inside the homes, and out-
humid and wel weather, parlicularly in the summer. This doors evary 15 minutes, Wood moisiure contant is measured dur-
Eicess moislure pramotes mold-growing condilions. ing site inspections.
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crawl space research undale 3

= oisture Resulls Figure 1

1 he exparment results cleary show thal the chosed crawl spaces Crawl Space Retative Humidity (Summer 2002]
slay signilicanily dryer than tha wall vented crawl spaces. Figure e TN o TR

1 comparas crawl space relative humidity (RH) levels during the [ | |

summer of 2002,

fH in Ihe wall vartad crawl spacas {red ling) closaly follows out-

paar humidity levels [green line). Consequenlly, the wall venled
craw! gpaces slayed damp (above 70 percent AH) most ol [he

time during the humid summer wezlher,

Aelative Humidily (%)

In sharp comiast, RH levels in the closed crawl spaces (Mue fing)
da not follow owdoar humidity, Instead, Ihe closed crawl spaces
stayed dry [below BD percant RH) throughoul the summer.

50 4
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Clesed
Fiqure 2 shows thal fram June through August 2002, the wall

venigd crawl spaces slaved above 70 parcent relative humidity 79
p i

]l Vented —utside

persent of the lime white the closed crawl spaces never excaed
80 percent relative humidity (RH). To eflectively prevenl mold
tioorms, crawl space moisiure levels should be kept bedow 70 per- Figure 2
canl RH.

Crawl Space RH Summary (June - August 2002)
Relative humidily levels in the closed crawl spaces during the

= summer are lower than expaclad. It = balieved that these low [ev- Pezcentege of Time Yented Closed

Is rzsull, i part, rom the fzcl that the crawd spaces are partially
condiioned with ai-conditioned dry air thal is inireduced into the Arove B0% AH 3% e
crawl spaces through typical duct lezkage and the added ventila-

Ahmve T0% BH 9% e
lim &ir movemnenl

Abewe B AH S% 1
Figuse 3 shows what the abselute humidity conditions wera for an

anlire year. Absolie humidily is & measurement ol how mucn Above 5% AR 100% 100%

waler vapor is i Ihe air, This graph reveals 1hat during the winter,
path the wall vented and closed crawl spaces reached thair driest

; Figure 3
condifions and ended up perorming eboul equally well, Since .

winler resulis in drying candilians for both groups, crawl space Crawl Space Absolute Humidity Levels

maislure contral ellorts need to Jocus on the wetling ettect that hot

ht
(=]

hurmid waathar has on wall vented crawl spaces

£n

Thesa results also bring into question the eflactiveness of ground
vapar relarders in controlling crawl space mald. Many building
pralessionals have thought hal 2 full coverage layer of §-mil poly

Absolule Humidity (g}

ADSDIUTE HUMARY jgum <]
"
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was lhe main stralegy needed fo conlrol crawl space maisture.
The field 125! resulls do nal suppart this belief when il comes to

mold prevention. Despile the careully instalied, 100 percent o A P
SHI0T NEU0T 12001 1202 JR0E Sran? Bf2B/OZ  BMTIO2

coverage ground poly, excess moislure conlinues 10 enter 2nd

—Wall Vented s— | 0ae O
Coniinued on page 4, B R R T : ? ¥
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excess masiune coming fram? The Wwo main sources are water

migiure readings paralied the space mosture readings. The

Summary

While therne 15

& it ol disagreement about mold and health, scien-

controimg mod 15 10 reduce extess mols-

e, The ligld 1= liz demonstrate that foundation venis add
excess mosture fo crawl spaces lor long penods of ime during

humnid summer weather, Builders seeking fo conslrus! dry crawl

Figure 4
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For More Information

Several more volumes of the Crawl Space Research Update are planned for
2003 and 2004. To receive future updates, go to the project Web site at
W".I'ﬂ'LCFEMSpECES.DTg and sign up to be placed on the crawl space
email list. Starting in the spring of 2003, the Web site will be periodically
updated with reports, articles, construction details, and how-to information
about crawl

space moisture and mold control and energy features. Check this

Web site often to keap informed,

crawl space research updates
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