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the appropriate limits of relative humidity. Only average permeabilities
(or permeances) are measurable directly in practical tests. However, if
several average permeabilities at different relative humidities are known,
and can be plotted as for the wet-cup and dry-cup tests shown in Fig. 3,
it is possible to construct, by trial and error, a spot permeability curve which
will satisfy the condition that the average height of the curve between
the appropriate limits for each test must equal the value found in each
test. Separate curves are required for each temperature so that a large
nimber of permeance cup tests would be required to cover a range of con-
ditions of both temperature and humidity. ’
Experience to date shows that the effect of temperature is quite moderate
and; for some purposes, differences in temperature at which tests are run
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may be ignored. Corrections for temperature have been made with
some success by the use of an equation based on activation energy® which
states: :

B = M_B—BT (8)

where, in appropriate units,

so = permeability at T = = ‘ sy

R = gas constant
E = activation energy

_e = Naperian base of logarithms = 2.718
T = absolute temperature.

" Through the use of this equation, spot permeability curves for a variety of )
ted from a curve for one temperature, Pr%

vided only that two tests at different temperatures can be run, from whi¢}
be evaluated. In this way it becomes po&

temperatures can be construc

E, the activation energy, can
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sible to describe the permeability of a material reasonabl
the results of as few as five single tests at carefully sell)ez,t(cagncl',g}le;ft}i}c')r{;om
- No method has yet been found, other than by direct testing for a artiéu
lar set of condxtlons! of predicting the effective permeabilities for cogdition-
of temperature gradient along with a humidity (or vapor pressure) gradie ts
from data obtained under other conditions, even though this is thgr enen ]
situation in practice. A very considerable amount of informa%ion r?
available on the permeances and permeabilities of various material ;
mgte%eeztr: é;e%nsl'y oﬁtmned 31: different conditions so that the resul’fé
be a. irectly, nor do they often give a coverage of a

of conditio i i N emmoahiliey
of cond (fa.n 1(1:;; .t,o permit construction of basic curves of spot permeability

Since dry-cup and wet-cup tests are much easi
C g cup easler to carry
t%stfm 8;1 intermediate humidities, many of the data available h(:\lrz ﬁl;eag
23 ting d ;nc(t);lli:i,s_tyvay. fltl;le the absence of data obtained from tests dupli
itions of temperature and relative humidity in i e
permeance of a piece of material may be jud Y for mans o
ance judged adequately f -
gfstf if it lsf tested by both dry and wet methods. (Ilt is ojl:,wio(:.ufsn :llllgtgl:
atement of permeance of a specimen should include the conditions of tesg
4 Method of test E96-53T of the American Society for Teésting Materzals
mei%réggsf grl;;)lcﬁd;ll(lir:s 1gor téel?ftmg t;or water vapor transmission of materials
r T five different test conditions. These includ
cup and wet-cup methods, based on 50 i ity o
the cup, at either 73.4 or 96 F, and a fif Bt aore humidity outside
) " 73. . th condition at !
ture of 100 F. with relative humiditi oot o girempere-
. es of 0 and 90 percent i i
g'dthlt; :zl::ret;ndist?ndard T%ﬁm‘-fQ of the Technical gsoc:il;ti:: :;’l tgilzgrlf:li;
ry covers the determination of water t; issi
gf:s Iéiper and paperboard, and calls for the dry-cup xzszgd r:;xs ’;1311281 1(")‘n
Unfo:»lt 50 percent relative humidity outside the cup T
ortunately, there is no general a :
‘ ) greement as yet to report
fﬁfgge&taspﬁ l!)e(l;l:lggnucse, %rl of permgability where a.pproprial’zg, asr (;s&l’tl,)stgg
) 2 se the same basic units. Test dat: f
" : a are
dalégr::g 11;) terms of weight transmitted per (unit area) (unit timgt)aqugx:lt;{
e eithe)r' hie l(;z‘:\lled waler vapor iransmission data or WVT data and values
for tho fea g “t;{l &lazwt }?ingﬁ’?mg' on 'thl(:n difference of vapor pressure chosen
. ) erence is known, WVT data can be
arese;l(liezlﬁe, care being taken if conversion of the basic umt: o(l:v‘gg'lfg
e) is also required. The following formula applies: '

WVT rating
Ap

Permeance =

- (9
where, )

WVT ratine — wa:
ratlzi = weight of vapor transmitted, grains per (sq ft) (hour)
= Vi 2 : - » "

Permeance ig exp:f:::egrie:s :er:milﬁ erence in the test, in inches of mercury.

Table .

- unit.25 I;Legents the conversion factors applicable to the commonly
bleing material:e:ﬁoglithds' Table 1 presents some data on typical
applicable, the thickness ';gésltlzé?%h case, the source and method and, where

ater- a3
147, M;yproofed building papers are listed in Federal Specifications UU-P-

24, 1948, according to water vapor resistance required as:




