- the cup contains water, the wei-cup method. Usually the outside atmos™
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‘ure curve, thereby confirming that the critical plane for condensation was correctly
assumed. : -;
With the vapor pressures thus established, the relative humidities may he found
:by reference to the saturation vapor pressures. The permeances originally assigne
to the various-elements may then be re-examined in the light of the service conditions
iof temperatures and relative humidities indicated, and the analysis repeated, if
‘necessary, using more appropriate permeance values. i
In a more detailed analysis, individual values might be assigned to the elements
forming the outer portion of the wall, which is here dealt with as a composite, homo-

f.

.geneous element. ,

" 'The transmission of water vapor as outlined is based on the assumption
of a diffusion process. The possibility of vapor being transferred as part
of a moving air stream has thus far been ignored, except in Example I
.in which it is implied that the air circulation on either side of the wall will
be sufficient to eliminate surface film resistances to vapor flow. Differences -
in total pressure of the air may result in a transfer of vapor with air, aug-
.menting and at times over-riding the effects of the low produced by vapor’
pressure gradients alone. This can be particularly important in the trans- .
fer of vapor through cracks and pinholes or through air-permeable building
constructions. : :
This means of vapor transfer is similar to that of transfer of heat by
air leakage in and through building constructions, requiring for purposes of
calculation information on the nature and amount of the air leakage. It -
will seldom be important in constructions without air spaces and having
parged or plastered surfaces. It may, however, be an important means-
of vapor transfer through constructions lacking in air tightness, and may
contribute to condensation difficulties, since the mechanism of condensa-
tion is not dependent upon the way in which the vapor is transferred.

PERMEANCE AND TESTING ' .

“The simplest method of finding the permeance of a specimen is to seal
it over the top of a cup containing desiccant or water, placing it in a con-.
trolled atmosphere, and weighing it periodically. . The steady rate of:-
weight gain or loss is normally the water vapor transfer. When the cup -
contains a desiccant the procedure is called the dry-cup method and when-

phere is held at 50 percent relative humidity, thus providing, in either-
method, substantially the same difference of vapor pressure, but thé,
resiilts obtained by the two methods on the same specimens are likely 07
be much different, the wet cup method producing the higher values. The.

relationship between these values can best be understood by reference 0
‘Fig. 3, which shows a typical variation of spot permeability with relative.

humidity at one particular temperature (isothermal conditions) ~forg-f?%
material such as wood. The vapor permeability is shown to vary qIﬂY%:
moderately at low humidities, but to increase at an increasing rate
‘higher humidities are reached. The dry-cup test of this material car
out with 0 percent relative humidity one side and 50 percent on the other:
will experience throughout its thickness, because of the variation in relalivé -
humidity, a variation in spot-permea.bility.p The average permeability

2

. . ) pdp .;_;
‘B, is by definition (Equation 3), given by ;T’_——z—h— , and since at a ﬁx‘ed
‘temperature -there is a linear relationship between vapor pressure w,d
relative humidity, this expression can be seen to correspond to the meaf. -
height of the area under the spot permeability curve, between the appro’ -
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TaBLg 1. PERMEANCE AND PERMEAB
‘ .., X0 WArER Varor

S i/ Pent 7 | Prasigac
MATERIAL - ; MBANCE.- [ BILITY, |.
) : .. PeRM " | PERM-INCH
A1r (still) . T ’ R a0,
InsoLaTION . : T e
Cellular glass . E . A ' 0.0
Corkboard . . . R EEAAEREVE P 00
Siraoturel Insulating Board (vegetabl )| Ry
tructural Insulati vegetable, unccated) | - 7| (2050 |¢i
Mineral Wool (unprotected). - . . ) ) . lfgjm
Wgon Pi ¢ . BEE ’ -
ugar Pine 0 A
Plywood (Exterior type 3 ply D.F.), ¥ in. 0.72 0454
Plywood (Interior type 3 ply D.F.), i in. 1.86
Mésoormr (:2:4 M . .
ncrete (1:2:4 Mix) - I
Concrete (8" cored block wall, limestone agrgt.) - 3.4 T 32 lgw tw g
Brick wall—with mortar—4 in. 0.8 50-x t
Tile wall—with mortar—4 in. 0.12 50-x t g
Inglzmox FINsE ¥
aster on wood lath 3
Plaster on metal lath—3” 1. i ey v §
Plaster on plain gypsum Iath (with studs) 20. t 40-85 t 3
Gypsu!p wall board—plain—34 in. - 50. 1 50-20 13
- Tosulating wall board {uncoated)--34 in. o | wr | ¢t 7
. l;:m-r—hal -2 coats i
phaltic paint on plywood .
Aluminum in varnish on wood . 0.3—(4).5 ! 182:030 :Iv 3
Enamels, brushed on smooth plaster T 0.5-1.5 92-0 b !
‘F;ﬂr_nen or Sealers on insulating wall board ' 0.9-2.1 3 40- t ;
F;noun' Primers + 1 coat flat paint on plaster 1.6-3. : 40-: t 7
o t paint (alone) on insulating wall board™ ' : T 4. - T 40~ t 7
ater Emulsions on insulating wall board : 30.-85. 3 40—: t 7
" Patnt—Exterior, 3 coats - R )
White lead & oil prepared paint on iding ! R
White lead-sine oxide & linseed oil on w%::idmg 0 g‘; 0 A4 gg-_g ::I‘l ;g
- PERMEANCE-PERMS
Lb. per 500 sq {t
* dry cup wet cup
* BuiLpiNg PapErs anp F )
Duplex shee halt Imiame, alums
. side sheet, 1 , im follone | - - 43 0.002. . 70.176 . 12
caturated and coated felt heavy rofl ) ’ -
e roofi
}flrsaufmind aephalt laminae, Relnforced 30-120-30 3:«2146 0% R i
Aeppation be ril:elép; asphslt-sat,, one side glossy 31 0.4 0.6-4.2 12
phalt saturatey sl?ea:g:nt:d ol eathing paper 43 0.3 0.6 12
}ipound asphalt felt paper K % . i it i
Single sheet Bote. doutle inf ' 70 10 153 i
ee s . . s 4.0 . . 2 . -
raft, double infused ! 18 ©30.8 t 4.9 12

* Descriogioe s y
t M:;::ﬁ“::ﬂ guide only, and does not insure permeance.

‘_;vemge d: d— g'.gggs‘ W—wet cup; t—two temperatures; b—special cell; v—air velocity both sides;
Referencea. N, i

of Minnesotg. No, ﬁ.izél:gu{n

cludes Bulletins 22 and 25 ineers: i . N
Slate Gisscte ins 22 an of the Engineering Ezperiment ion, University

2 Stat
data to be published by the Engineering Experiment Station, The Pennsylvania

riate H . .. S .
0 e r;iitlve humidity limits. The average permeability as found for
for the \vetP conditions should therefore have the value fy . . Similarly
the valye sh(;ull)dtest between 50 percent and 100 percent relative humidity,
wood-fiber mu‘r,e be g, . It_ 1s not uncommon for these values for. wood and

¢ aver aterials to be in the ratio of 1 to 3, or higher. (See Table L)
ticular temf)iﬁ geﬂngeablbty i for any other relative humidities af a_par-.
CurVe of spot per, . Given by the mean height of the ares under the

Permeability for the material. at that temperature,. between




