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ABSTRACT

~lnsulation added to walls of an older
home without vapor barriers may cause
moisture condensation problems . Such
problems appear to be minimal in the
Madison , Wis ., climate so long as
mechanical humidification is not used.
However , where a relative humidity of 35 per-
cent or higher is maintained in the older
home, troublesome condensation in the
walls is likely without remedial measures .
And even in homes without peeling paint or
other overt moisture problems, buildup of
moisture - in walls may reduce the ef-
fectiveness of insulation .

To obtain information on the ef-
fectiveness of some commercially available
paints as vapor barriers, three types of paint
(interior semigloss acrylic latex , exterior
acrylic latex , and exterior soya-alkyd resin)
were applied to the plaster on selected wafi
sections. A relative humidity of 35 percent
was maintained in the test structure through
one winter , and moisture levels were ob-
served in the wall cavity . All of these paints
served as adequate vapor barriers (where ap-
plied in two coats) to keep moisture in walls
at acceptable levels. Labeling commerical
paints with perm ratings would help the con-
sumer determine those most suitable for use
as vapor barriers .

This information should be useful to
homeowners and home-improvement con-
tractors.
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Introduc tion higher , decay can occur with consequent
deterioration of the structure.

Insulation is being blown or foamed into It is quite difficult to stop condensation
the wall cavities of many homes built prior to in walls of older homes by adding a mem-
1940 because it was usually not included a’ brane-type vapor barrier to an existing wall.
the time the house was built . The added in- (In new construction , such a vapor barrier is
sulation has the effect of moving the zone in applied to the wall framing before the plaster
which condensation occurs toward the in- or drywall is installed.) An alternative
side face of the wall , which sometimes solution to the condensation problems
results in moisture condensing in the in- described might be the use of paints
sulation . resi~,tant to vapor penetration for interior

In many structures where insulation has wa l ls . In effect. th e paint itself then might
been added without benefit of a vapor barrier , become a vapor barrier. The possibility of
no damage from moisture buildup has such an application of paint was first
become apparent. However , there is no way suggested by Joy . Queer , and Schreiner in
of knowing the exact conditions inside the 1948. but no research was conducted to
wall cavity without removing the covering verif y their suggestions (4).
materials. In other structures , condensation This paper report s the testing of three
in walls has resulted in serious problems of paint types that are commercially available to
paint peeling or extract ives from sheathing determine their effectiveness as vapor
or siding running down the face of the ex - barriers. They were applied to stud walls built
ten or wall. to simulate walls of older homes which lack

Condensation problems are aggravated vapc ’ barriers.
when mechanical humidification is used in
the older home. Even where condensation Background
presents no visible problems, research has
shown that moisture does reduce the ther- During the winter of 1974-1975. a
mal efficiency of insulation (l).i Also, when simulated older structure with insulation ad-
the moisture content (MC) of wood reaches ded to the wall cavity was instrumented with
high levels and temperatures are 350 F or moisture sensors (5). The variables included

Maintained ai Madison W is in cooperation wi th ihe Nurnbcirsin parentheses refer to Literature Cited at the
Universif ’, of W isconsin end of the paper
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three types of wall construction and two in- used for the study of moisture distribution in
door humidity conditions . Indoor relative walls of new construction (3) (fig. 1). It was
humidity conditions resulting fro m normal later adapted for the study of moisture in a
household activities were simulated in part simulated older home conducted during the
of the building. The remainder of the interior winter of 1974-1975. The building had been
space was maint~ined at 35 percent relative constructed with conventional floor and roof
humidity . Walls tested incorporated the framing, but vertical support was provided by
usual plaster with oil-base paint , unmodified nominal 4- by 4-inch posts at 8-foot spacing
and with two types of remedial modification to permit the use of seven 8- by 8-foot
(two coat s of aluminum paint , exterior 1-inch removable wall panels. Each of the seven
vents at top and bottom of stud spaces). Only wall panels was divided into four spaces with
plaster walls with oil -base paint were used as nominal 2- by 4-inch studs , resulting in 28
controls because that is typical of houses test spaces (fig. 2, table 1). Only five of the
built prior to 1940. wall panels were used in the tests presented

Test data showed that insulation added here . A nominal 1- by 6-inch board coated
to walls of an older home subject to the with aluminum paint was placed adjacent to
climate at Madison , Wis ., may not cause each stud and extended to the outside to
visible moisture problems where mechanical prevent moisture transfer between spaces
humidification is not used. However , where a and the sheathing or siding covering each
relative humidity of 35 percent is maintained space .
in the house, condensation in the walls is sheathing was of 1- by 8-inch boards
likely without remedial measures . Two coat s spaced slightly to simulate older con-
of aluminum paint on the plaster were an ef - struction in which the boards often shrink
fective vapor barrier and thus kept moisture and leave a slight gap. A 15-pound asphalt-
in the walls at acceptable levels even where impregnated sheathing paper was applied
indoor relative humidity was maintained at 35 over the sheathing boards , and 1/2. by 6-inch
percent . One-inch-diameter vents installed beveled siding was added. Siding was given
near the top and bottom of a stud space two coats of oil-base paint. The interior was
provided little help in keeping the wall cavity finished with gypsum lath and plaster , and
dry, and low temperature s resulting from air given two coats of an interior oil -base paint.
moving through the cavity indicated in- An older house would have wood lath , but
creased heat loss through the wall. The vents both the wood lath and gypsum lath have
did keep moisture levels lower at the very high permeability, so this substitution
sheathing-siding interface , which may help should have no effect on moisture transfer
prevent paint peeling, through the walls . Each space was insulated

Although aluminum paint provided an with 3-½ -inch-thick glass fiber batts. Iden-
adequate vapor barrier , it is difficult to mix tical construction was used for all spaces in
and apply, and the house must be completely this study .
redecorated . A readily available premixed Variables for the study included orien-
paint that would result in a finished surface tation of test walls (north or south), intericr
could be used to much better advantage . To paint , and the presence or absence of ex-
determine the effectiveness of premixed ten or ventilation for the wall cavity . For this
paints as vapor barriers , selected paints study the lower vent was plugged on half of
were applied to the walls of the simulated the ventilated cavities to observe the effect
older house used in previous tests and of vents at thetop only.
moisture measurements were made in the The building was heated to 72°F ± 2° by
walls through a winter season . electric heaters and humidified to 35 ± 5 per-

cent relative humidity by a commercial
Cons,r” c,.or’ a d humidifier . Location of wall panels with

“ “ ~~~ various treatments is identified in table 1. In
Test Conditions addition to panels with aluminum paint and

ventilated cavities , the plaster on some wall
A 16- by 24—foot building was con- panels was painted with readily available

structed near Madison, Wis ., in 1964 to be commercial paints known to have good
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Figure 1. - - The U.S. Forest Products Laboratory test house located on the exposure site near

Madison, Wis . (M 144 205-3)
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Table 1 .--Location and variables for monitored test species

Variables Location code’
Panel Space

No preventative measure S-i I
N-i 1

Interior semigloss acrylic latex (one coat) S—i 3
(two coats) S-i 2

Exterior acrylic latex (one coat) 8-2 1
(two coats) S-i 4
(two coats) N-i 3

Exterior soya-alkyd resin (one coat) S-2 3
(two coats) S-2 2
(two coats) N-i 4

Aluminum paint (two coats) S-3 3,4
(two coats) N-3 1,2

Vents (top only) S-3 1
(top only) N-3 3
(top and bottom) S-3 2
(too and bottom) N-3 4

To locate the panels and spaces, see fig. 2.

Tabte 2.--Weather conditions during test period’
Month Low High Degree Normal degree

temperature temperature days days

November 1976 -6 62 1,102 909

December 1976 -17 50 1,602 1,336

January 1977 -22 29 1,898 1,494

February 1977 -19 54 1,188 1,252

March 1977 11 70 772 1.079

April 1977 20 87 409 591

Total for test period 6,971 6,661

Data from the Madison Weather Service Offic e. National Oceanic and Atmospheric Administration , U S Department of
Commerce.
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moisture-excluding effectiveness. The three changes of 100 F or more . Inside room tern
types of paint selected were exterior soya- perature was used for correcting the
alicyd , exterior flat acrylic latex , and interior moisture probes located immediately ad-
acrylic latex semigloss enamel. jacent to the interior wall lining. Outside air

Weather conditions for the period temperature was used to correct the probes
covered by this study (November 1976 immediately beneath the siding . For
through Apri l 1977) are shown in table 2. moisture probes within the wall between the
These data indicate that the period covered insulation and sheathing, actual then -
by the Study was slightly colder than usual mocouple measurements were made for
for a winter in Madison,Wis . Degree days for each probe. Placement of a probe and its
the period were about 5 percent above the associated thermocouple for temperature is
mean. shown in figure 5.

All temperatures were measured using
Type T (copper-Constantan) thermocouples
and an ice bath reference .

Instrumentation and
Measurements Data Recording and Conversion

The system for monitoring MC con-
The method used for measuring sisted of the moisture probes connected

moisture within the wal ls is detailed in the through a scanner to a commercial moisture
following paragraph. meter , digitized through a voltmeter , and

read manually . Thermocouple readings were
Moisture Content also digitized through a voltmeter and read

The moisture content (MC) of small manually .
wood sensors was measured at three Raw data from each moisture sensor
locations in each space (fig. 3). Actual in- were first converted to MC readings via a
stallations are shown in figures 4, 5, and 6. A calibration curve, and then corrected to ac-
total of 60 locations were measured for wood tual MC for the temperature associated with
MC with small wood-type sensors but MC of the specific probe. The last step corrected
actual components was not determined . The the probe readings for species of wood used
relative humidity within the rooms was in the probe — giving a final, true MC. The
monitored using a sling psychrometer. cor”ected data were then keypunched for

A sensor capable of remote reading was computer plotting.
required because most of the locations for Readings were taken at about 2 p.m.
moisture measurement were relatively m a c - twice a week from November 8, 1976, to April
cessible. The system used employed a ~~ 1977.
calibrated wood sensor element and a com-
mercial moisture meter. Construction and
details of the operation of this sensor are Results and Discussion
given by Duff (2). The probes were calibrated
in humidity rooms to an accuracy of ±2 per- Data from moisture readings are report-
cent MC over a relative humidity range of ~ ed through the critical range of moisture
to 90 percent which was considered suf - levels . Values of wood MC greater than 20
ficiently accurate for this study. This percent were observed in the probes. How-

ever , because percentage readings over this
corresponds to an MC in the wood probe of 7 level are of questionable accuracy, values
to 20 percent. Determination of MC beyond above 20 percent were not plotted. Probe
these limits was less accurate due to dEl- readings above 20 percent generally indicat-
ficulties in measuring extreme ranges of ed the presence of beads of condensed
resistance. Also , beads of condensed water water on surfaces and thus a risk of decay if
were often present on probe surfaces at sustained. The structure is in danger at any
probe readings of 20 percent or higher sustained probe MC over 20 percent when~temperatures are 35°F or higher , so that the
Temperature Measuremen t amount by which the 20 percent reading is

The MC as indicated by the probe exceeded is not highly relevant. However,
requires correction only for temperature the length of time the probe reading remains
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~~~~~~~ “ above 20 percent is important and is record
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-‘ ~~~~ 
~i ~ ed in the data. The presence of free water

• .

~~ ~~~~~~~~ 

.

~~~~~~

, - ~~~~~ ‘
~~ , ? ~‘ also could increase the rate of heat loss if

~ 

. distributed through the insulation, and
- - it’.’ 

~~
. - --

j 
- sustained free water creates a potential for

paint peeling on siding.
~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ 4 ~~

. . Representative plots for walls with no
-~~~~~ ~~~ ~~~~~ remedial treatment , for each type of paint ,

:~~~~~~ j  ~~~~~~~~ -[~~ ~~~~~
- 

~‘~
‘ 

. 
,~. and for both vented systems are presented

- 
‘4-11 - in figures 7, 8, and 9. Plots shown are from

north walls where condensation is most
- 

- ‘ severe. A discussion of these figures is given
_____ in the sections which follow.

- The MC in walls with no remedial meas-
______ 

ures (fig. 7) shows that the moisture level
_______________________________________ 

at the sheathing-siding interface exceeded
20 percent during most of the winter . Moist-
ure content at the plaster-insulation interfaceFigure 4. - - Moisture probe attached to sur- was constant at 7 percent except near theface of rock lath. (M 144310) end of the winter when there was a rise in

• 6

~~~..iv ±r~~~~:.:T~ -~~~ ~~~~~~~ .~~~~~~ .: , . :!~ ~~~~~~~~~~~~~~~~ .~~~~~ .~~ J~



— ~-~~~~~----, ., ~~~~~ 
= . .~~ — ‘ —f- —

~~~~~~~~~
‘— 

~~~~~~~~~~~~~~~ ~~~~~~~~~ 
.
~~~~~~~~ 

.—
~~~~~~~~~

.

~~
-— - -

p-’.
I-I. p 

~
-1.

rt fD
I—’ rn~~

) rn I-’ fD~~
~~~~~ i-$~~~t~~~.3 f-i i1~~~ ~~ ~~~~~ ‘1 rI~~ 3 I~) I1’~ ~~• r n w  r~ ~~~~ 

• • A)~~
)

n- il i-’ i-’- ~‘ I-’~~-~ n- i l  f--’ P-’ ~~o~~ • r n  ‘0 n- o  o~~ - m  ‘0 n- P
rn • rP tTj m • rt

LT~ 0 ‘
~~~~~~ 

tTi
~~ • 0  ,.

~ il’0 .~~~
~~ (5 ~ ‘0 Cc rP~~ ~ (5

f.N f.I. rn q~ ~~ aa .. ,-a
~~~~ rn vi~

f-I- i-fl ~ (5 P~ P3 . i-’- P (5 0
P l.a. rP rn m t-’ re m m
rP~~~~ C) (5 P f <  id rr~~~~ C) P3 j <  ~d• r n  i-’.~~rP ii ~~ P3 1 - m  #-‘- rr P1 ~~ (5 ‘1(5~~4 C) O’0  0 C) ~3~~4 C) 0’O

i-”V p’ 0 0  g. 4 ( 5  p’ 0 0
,
~~~. ‘4 ( 5  

~~
‘ • o’ ~~ 

,

~~~
- “ 4 ( 5  ~0

P i p ’ p’~~~ ‘0 P ip’  p’~~~ ‘0c m  m D3 P1 r c m  m ( 5 P *
o~~ 9 P 1  P1 n- ’-’t ~~ Pi i-f n- i- fo i-a- -“ rn i-a- p-’- o ~ i-’. rn ~ ~~~ (5
Pi n- ‘i m i-1 0. n- s~ ~~m O•

‘0 O n  li i-’- i-’ rt ~ O i l  0
f-I- P-fl P-PI (S t-’ P ~-a- ni~ i- f l( 5  ‘I
m i-’- ~~‘. • i-n 0 i-I- f_I. (5 , i-fl
i - t n  m i -i- (.~) 0 0 P 1 ( 3  m i - i -  ~~~ 0 

~-,n - r n  t-’ u~~n • o  n- rn  I—’ u :i-i i
~i-i- n- ~~ i-’- ~~ ri- 0. ‘-0 f-I- ‘<p3 • • t-’- ca •o i - t O  —.~ • 5 3  0 i - t O

P Pi ca • I-’ P i - t o  -~~~~~
• i—I ,. I—’

‘ 0 ( 5
i - t o  ‘0 i - t O  ‘0t~~Q

- P f l  i - t O  - P-fl
O i l  m i - i i--I o
0.0’ i.O t-’ 0 .0’

i,00 PI P-f
• i-f f_ I- Pt • II

P 1-I-
oQ~~~ 

•1 oQ~~~~ 

-I
03 P P ’  (5

ri- CD 0 ri- CD
1-’ 0 0  CD I-’ ( D O  I-’
~~~~~ P-f r i - i-I f-i P I ’ 0  — o~~~~ P1 r? P-~ £‘~) P I ’ 0
rt p l  • C D p’ r~ 0 3 0  ~— r i - t T l  • t D p- 0 0 3

n - n i  I~~~i-” n i  1-I-
- CD ‘0 (3.0 • o~~~ - m  ‘0 0 .0m • rt m • r~ ITI
P3 I’Tl •~~~~ 0 t1~ 0
P~~ ’0 ~~~s 0 0 P’~~~’0 ~~ . 0 3  i-f

‘ 0 C f l  rt P) ~~ 0 !f ‘ 0 C f l  r t O  ~~ (5 (5
o •. i-a. i-a- rn cn cs o •. i-a. 1~a. rn cn ~~
i-a- i-n o i.. i-i-, ~~

- 
~~

p i.a rt m rn i-i- ri- ts is
rt~~~~ C) 0 1 4  i-,~ r i- c  C) 0 ‘ 1 4

-i- ri- i-f ~~ P3 - m  i-i- ct P1 ~~~0
C) 0 ”-4 C) O’ U ‘ C) o’<  C) O ’O

p’ 0 0  a i-” 0 p- 0 0
03 .4 f~ i ( D  n- P-f . 0 . 4  f-’ (D 0- P-f ~‘0- ‘4 ( 5  ‘0 - ‘0~~ ‘ <c a  ‘0 - 0
0 0 0’ 0 (5 0’ ~Pt~~~~

• 
~~~~~~~ 

,
~~ ~: 9 ~ °~ 

PI.~~~
. 

~~~~ ‘ ~~~03 r’
~~~ Pi P1 n- i- i t~ 9 P 1  i-t 0 -i- Io I-’- f~i. ~ 1-i- ~~- o i-a- I-’ CD i~i. -a-

i - t n -  0. ‘0 ( 5 0  a’ I-t n- o. ~ m m  oi-I~~~ . i-~~~ri- ‘0 O P - I  
~~ 

P1~~-’ f-I- ri- ‘0 O i l  ,
i-I- i-fl P-fl (D r4 P p-a- i-n i-i~m r4 P
CD i-a- i-a- (5 • ‘-n ~ CD i-I- I-I- (5 • 1-i-i ri-
I - I C )  (S ri- 4..? 0 rP’ Pl C) O i- t  I,.? 0 0
• o n - r n  i-— ~~~P1 0 • n- rn  f- ~: P 1  •-f

‘-0 ~~
, ‘~f i-P 0’ ‘-.0 f-a- “4

i-a. w • ~~ ‘4 p-i. (5 • Ca
0 ri- I)) —‘ • 0 3  • 0 ri- I))

i-l I D) C ) 4  ‘ 0 ( 5
‘0 i-t I)) ‘0r- 4 o  r’o

i - t O  • 141 P 1 0  - i-fl
m n  m M

I_b
n - a ’  n- a ’‘—.10. ~~o —i n-
PI PI ‘cm i-t ni .00
p-’- il • i - I  f-~’ P 1  • P1
P 1 4 -  P 1-b.
o e m  a’ o e m  a’

CD is
p4 (5 14. (5
P - P -

-- 
~1_~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

. .
~~~~ 

- _1-..



._~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4 - ,, _ _
~ 

-. ~. ~~~~~~~~~~~~~~ -

- 

- . 

~~~~~ 

.

~ 

~~~~~~~~~~~~~~~~~~~~~~~~

Figure 6. - - Moisture probe located immediately beneath siding.
(M 142 642-9)

MC at that location. This rise coincided with Vented Cavities
a dropinMC at the siding indicating a reverse An earlier study of vented cavities (5)moisture drive. Throughout the season, MC with vents near both th to n tt mat the siding-sheathing interface remained e P a o o

higher than in walls having paints applied for showed the draft of cold air through the yen-
moisture -excludina effectiveness. ted space resulted in high MC in the walls.

This w as again demonstrated in this study
Walls With Paint Applied As (fig . 9). Here the lower vent was plugged in

A Remedia l Measure one-half of the vented cavities to observe the
The MC in four wall sections — each effect of letting moisture escape at the top

with a different type of paint , applied in two without having a draft through the entire
coats to reduce permeability — is shown in cavity. Figure 9 shows that the MC was lower
figure 8. All of ~hese walls had an MC at in the wall section with one vent than in the
the siding-sheathing interface well below 20 section with two vents. However , even one
percent during the test period with one ex- vent resulted in higher MC than walls with
ception The wall section with interior selected paint s as remedial measures. One

semigloss acrylic latex had an MC above 20 ~~~ ~~~~~~~~~~~~~~~ 
over the section

percent for a brief period during the coldest
weather .

Moisture content at the plaster was con - Findings
stantly at 7 percent until early spring, when it
increased slightly in all sections. This was The following findings relate only to the
due to a reverse in the moisture drive as out - climatic conditions of Madison , Wis. Where
side temperatures increased . The increased winters are more severe -. condensation
MC at the plaster did not occur as early in the problems will be greater . For milder winters .
season as it did where no remedial r ~asures condensation problems will be less. A 20 per-
were used~ the reason is that other corn- cent MC in the wood probes is cited as
ponents of the wall were at lower MC than in critical because beads of condensed water
the wall with no remedial measures. are generally present on surfaces: wood is
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SIDING-SHEA THING INTERFACE
SHEA THING -INSULATION IWTERFAcE --
INSULATiON - PLASTER INTERFACE — — —
ANY READING ABOVE 20.5 %

M?V 8 DEC / 1/AN. / FEB. / MAR / AA~ / MAY I

Figure 7. - - Moisture conditions through a typical wall section which incorporates no remedial
measures. (M 146 537)

considered in danger of decay wt-~n such sections having aluminum paint.
free water accumulates and temperat ij res are 2. Vents near the top of a stud only are
35°F or higher , and thus the structure is in more effective in keeping the wall cavity dry
danger . than vents at both top and bottom. However ,

1. With one minor exception (noted the single vent is still not as effective as
earlier), two coats of interior semigloss selected paints applied to the plaster in
acrylic latex , exterior acrylic latex , or exterior keeping wall cavities dry.
soya-alkyd resin generally all kept MC of 3. Wall cavities with no remedial measures
walls below 20 percdnt through the entire did have MC above 20 percent where 35 per-
winter season even though 35 percent rela- cent relative humidity was maintained in-
tive humidity was maintained indoors. Mois- doors.
ture content was comparable to that in wall
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SIDING -SHEATHING INTERFACE
SHEATHING - INSULATION INTERFACE -
INSULATION - PLASTER INTERFACE — — —

ANY READING ABOVE 205 %
INTERIOR SEMI- GLOSS
ACRYLIC LATEX

2O0~~~~ 7
- EXTERIOR ACRYLIC LATEX

~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~

EXTERIOR SOYA-ALKYD RESIN

2O~4I 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~

ALUMAVUM PAINT I

f00

_ _ _ _
#WV 8 CECI JAN / Ff8. I MAR I APR I MAY I

Figure 8. - - Moisture conditions through typical wall sections with paint applied to plaster for
vapor resistance. (M 146 535)

9

-~~



- -  
~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-..

S/DhVG - SHEATHING INTERFACE
SHEATHING-INSULATION INTERFACE 
INSULATION - PLASTER iVTEI~ ACE — — —
ANY READING ABOVE 20.5 %

TC~O VENT ONLY

/ 00 f ’ — ~~~~~~~~~~ ~i I\ i _ -

~ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

200 - 

~~~ 

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

-

-

- VENTS 7~~ AND BOTTOM

_f L~~
/ 
‘\I~ T 

r~ ~ 
-

/ ~ V8 ~~C / JAN I FEB / MAR I APR I MAY I

Figure 9. - - Moisture conditions through typical wall sections with 1-inch diameter vents in wall.
(M 146 536)

Conclusions
Adding insulation to walls of an older the wall cavity below 20 percent even where

house with no vapor barrier subject to the 35 percent relative humidity is maintained . A
climate of Madison, Wis , is likely to result in 1-inch-diameter vent at the top of the wall
cri t ical  levels of condensation in the walls cavity is less effective than using these paints
where mechanical humidification is used to to keep the wall dry, but more effective
maintain 35 percent relative humidity or than using vents at both top and bottom of
higher. the wail cavity.

Two coats of interior semigloss acrylic It would be helpful to those considering
latex , exterior acrylic latex , exterior soya- insulating walls of existing homes if corn-
alkyd resin , or aluminum paint can be effec - rnercially available paints were labeled with
tive in keeping the moisture level of wood in perm ratings .
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