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istance of ' i d exterior sheathi
! i he over-all vapor resistance o studs, 1 in, wood exterior sheg ing,
fi i of the permeance, and corfl‘esizggﬁsglﬁ:’ sZriZs is the sum of the resistances : condensation.
j an assembly (hk: :a?t:ll) .% hrélover‘a'“ permeance of the assémbly may be
of its componen .

i i wmple nsider th; pmllllt, pl:lister :imd lath ag 3 single element

' A ) 3. 4 in a manner ! aving a permeance M = . perms and a thermal eon uctance ¢ = 2.4 and the
i th rmeances of the individual compongntf of thermal con- ! exterior sheathing, psa&)er, siding and paint as another single element for wl'u'ch M=
i found from the pe d in calculating the over-all coefficien 20permsand C = 0.50. From Table 1 the value for the permesbility of mineral woo)
i% paralleling thatglllse 1 lcllljvi dual conductances: . - I may be found as s < 116 ‘Perm-inches. The the

i Vi € I wool, k = 0.27.
i ductivity from | : . ;
i
]

: 1
o M =
L

rmal conductivity for minera]

( Solution: In this particular wall, insulated, ang with moderate warm-side relative
T i 1 Tt 1 Y umidities, condensat; i " Tocheck
wta i)
i M. MM »
geoh (

) . d-
This simple theory for vapor flow, as in the case'of the corresponding
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mperature is (.06
mminent or occurring at X — X, the vapor pressure there
will be 0.06 in. g. Calculate the permeance for the portion of the wall from the
o | - warm side to X — X, and the vapor flow rate to X — )g
HI H .
STER MINERAL WOOL  SHEAT NG
g“l.nﬂl BETWEEN stuosx PAPER 8 SIDI

¢

_ © " Permeance of wall toX - X =
70 . :

1 .
T _’__.3.625 = 0.97 perins.
10 116 ’
60 ~
50 -
40 - S :

] Vapor presssure dropto X — X = 037 — 0.06 = 0.31 in. Hg.-
f4 S " Vapor flow to X —X-= 097 x 0.31 = 0.30 grains per (sq ft) (hr),
o / SATURATION VAPOR PRESSURES Calculate

TEMPERATURE
8

the vapor flow rate from X — X o outside
a8 follows: ’ -
, VAPOR PRESSURES FOR

Permeance of wall from X — X o outside = 2.0 perms, .
g .70 ] | FLow conminuiTy ) Vapor pressure drop from X — X to outside = 0.0 = 0.03
P Z .60 \__/ , VAPOR PRESSURES WITH . : . ) = 0.03 in. Hg.
» 60 \\ ] ] conbensation ar xx Vapor flow rate to outside = 2.0 X 0.03 = 0.06 grains per (sq ft) (hr).
. & \ ; . - , . .
: ‘ é 40 N Wi ' ‘ 1t is apparent that continuity of vapor flow 18 not possible, since at the highest
AN w -30 \ /ﬂ?\ ) Yapor pressure at X — X permittied by the tem erature, there is indicated g greater
i I & 20 1N — . OW 0 plane X — X than from it to outside. ondensation is indicated at a rate of
: i € o — — i~ ) ) , 0.30 — 006 = 0.24 graing per (sq ft) (hr). ) :
i g o . Whether thig condensation rate will be serious must still be decided, since jt
P x ight readily be absorbed by the sheathing during the condensation period without
v _ €xcessive wetting. When the temﬁerature at X — i8 below freezing, ag in this -
I . Varor Frow CONDITIONS ase, the condensation will be n the form of frost which may accumulate unti] re.-
i Fio. 2. TEMPERATURES AND VAPOR PRESSU%?EL;,J%];E%XAMPLE 1 leased over 5 short- period upon a rise in outside temperature,
b 16. 2. FRAME : . ’ . . . :
; IN THE INSULATED . Condensation wij] be reduced or avoided jf the permeance of the warm side of the
» wall cap he reduced so that the flow to X — X is limited to 0.06 grains per (8q ft)
iti unidirectional, steady- : thr). Permeance required for thig is : = 0.19 perms or less. A more re-
e . heat-flow theory, assumes conditions of assembl}; or sub- iat i 37 — 0.06 .
- simple hea lations can be made for an dition ANt paint film on the plaster, reducing the paint-plaster-lath bermeance to 0.19
: state flow. Useful calcu d outflow of vapor are equal (a con sl Perms woylqg accomplish thig, _ ' :
| embly for which the inflow and ou eance applicable to ac Wh
[ assemu densation occurs) if a perm 11 permeances, en the eritical plane for condensation is unknown, or for a more informative,
at Wh}ch no conden; ed to each component part. OVGI‘-?} P sunction gzapblcal representation of the situation throughout the wall, temperatures and
N conditions can be as(sllg‘l;a or flow can be calculated, and n c?iman d the - th&‘ggg;iséages mﬁyfbe ca]ﬁp]apfd afnd plotted :]a 1ln F:ig. 2. The vapor_ reisurlclas
o apor pressures and vap ive humidities can be determlne, ; See - tem 1€ wall, for continuity of flow are calculated in a manper gimifyy o the
L ‘v:fith thermal calculations, zelaé%ve du (See Ezample 1, and Fig. 2. e ;acmggratu}:esl, the :Xtema{: vapor pressures are given, and the Vapor pressure drops
fie : : icted. ? ; E €ach element are taken in i i .
o imminence of fgndc(z)%sl?x?goiolfd for use of vapor-flow calculations.) .
0 also Chapter 13, ’
bt

Por pressures at the varioug temperatures t
50 shown in Fig. 2'and’i

reesd an hroughout
: t) T &8 ind 18 seen to fall below the curve for VADOr pressures .
: 70 F. and 50 perceit with fﬁ: t’lpultytof flow, toward the outer Portions of the wall, Thig indicates that -
. . : :
: Ezample 1: A wood frame wall is exposedutl% )maslx]%e ggt?sci!:it:o::nditions o had 0 aiih the it of fow. tomard the
‘ 'z : ; ed
i idi 7 in. Hg vapor pre
relative humidity (0.3 A

) J or J)ressures, continuity of flow ig not possible
ists of pall definite ggl{dg]qsatlon will occur. (gon ensation on the sheathing is indicated as a
37 Hg vapor pressure). The wall cons1 £11 betwee? “condjys Possibility, ang the new vapor pressure curve can be constructed for this
percent relative urm‘lillty (&03-;:{@ gover 2x 4 in. studs, mineral wool : o0, as shown. Thig Dew curve does not rise above the saturation-vapor-pres.
lath on the i '
plaster‘ on gypsum




