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tion line represents the limiting concentrations of water vapor which can3
exist as vapor at various temperatures. '

A common condition inside buildings, 70 F. and 40 percent relativé
humidity, is represented by point A. This is a condition of partial satura%
tion; 1i.e., less than 100 percent relative humidity. The vapor pressure
of the water present in the air, although not shown on the chart, cah be caleu-;
lated readily from the vapor pressure at saturation and the relative hu-:
midity, since relative. humidity is very nearly equal to the ratio of the
actual vapor pressure to the saturation pressure at the existing temper-
ature. . o x

The increasing relative- humidity accompanying cooling from the
condition represented by A on the chart to point B can readily be followed. ;
At B, however, at 44.6 F, the relative humidity becomes 100 percent, and%
the air-vapor mixture is said to be saturated. The temperature at whichi
this particular air-vapor mixture, upon cooling, becomes saturated is 1t,§
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Upon further cooling, to 35 F, the original amoutt
of water vapor can no longer be retained and is reduced, in this case, 10,
the condition represented by C, from 0.0633 1b per lb dry air to 0.042%;
Ib per lb dry air. The process ABC is typical of that which an air-vapos
mixture experiences when it comes in contact with a cool window surface:
Cooling from B to C results in visible condensation on the glass surface. .1}
the point C were below 32 F., the condensation would be in the form ¢
frost. . : i
Orice the temperature drops below the dew point, or frost point if bg;
low 32 F., the vapor pressure at the condensing surface is also reduced,
thereby establishing a gradient of vapor pressure from the room air to the
window surface. This gradient will operate, in conjunction with th¢
convective action within the room, to move water vapor continuo 1y,
to the window surface to be condensed, so long as the concentration.g

water vapor in the room is maintained. )
DE, showing air at 20 Fy

A common winter process is that shown by ]
saturated, being heated to 70 F. with a resulting large decrease in relativé

humidity. This explains, in part, the greatly re

- dew-point temperature.

duced relative humiditig}
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- experieniced in houses in extreme cold weather, when cold outside air

enters the house and is heated.

WATER IN BUILDING MATERIALS

'll‘he lsu_rfa’lt\:zslof lmosft common materials have an affinity for water
molecules. olecular forces of attraction will hold water mole
the surface, but decrease very‘rapidly with increase in distance of cxlxlzﬁgcfx?
lar proportions. The film thickness and therefore the amount of water
held lm equilibrium with ‘the surrounding atmosphere is roughly propor-
ltllona'd't'o relative humidity. Surface films of water molecules,  at I:iow
ulrm 1t11es, may be only one molecule thick; at moderate humidities
%);) {{i(r)ng ;ccxél:.tr {iﬁm;‘i ]majlr) be established, while at humidities very close
» the films become so thick, relatively, that small
become filled and larger capillaries ma.)} be partixlly filled Xgrg;trt?? Y
tlosn conditions all voids in the material may be completely ﬁiled >
ome materials such as silica gel, alumina and :
1 zel, most natural
allize:ﬁgs a}r)nr(e::;ﬁ’t \t(ery t}:rg: l(:iffectwe surfaces to the water r&icuf{e?sr Olslg
unt of water held on the effective surface in th ;
may be relatively large, even at moderate humiditi g
be hygroscopic. Other materials l? oot aiate, ese are said to
by groseopic. | Othe , such as most metals, not penetrated
A ules, present relatively small surfaces and
onéy l;n;nutj.e (:luantlt.les of water, except when wetted directl;ol?;raﬂqtl?il:ie
. dubstances having a great affinity for water, and their idify.
: : . use as deh -
t)r}gv:girll]t;s,c :gm%isi‘:gil? 'Chapt?ﬁbg'& Data on the moistux% létl)xrlllgelxt;{s
)  COmm tals mn equilibrium with the atmosph i
relative humidities are i o el
L given in Table 2 of Chapter 45, and equilibri
ety fur : ] : p , and equilibrium
Syt content is further discussed in Chapter 47 on Industria) Drying
Significant dimensional ch : in
OLg] : : anges take place in many material i
E}l(’l;glngfs,t}\lv1thrdchange in moisture content. Those vyvhic?l t:ﬁis };i;?:((la ig
o § de: order of 0.1, 2, and 4 percent in the longitudinal, radial and
pergent,la irections, respectively, on a change from air dry at 12 to 15
Posnt bglrmsu:)x('ie content to oven dry are perhaps the best known. Most
consinton “1,)1;}1 u}tlzts, including papers, will exhibit moisture expansion
fber omme tl' the basic wood properties to a degree dependent on the
tiong ot g o'tl:imt‘,e irﬁ(rll (?irrangeleegt. lezta on wood are available in publica-
) | ogy. ost all plant and animal fib i
a ; °
Slll)ll))srt?a(.:rlli?lf épOlstu}‘e changes with changing relative humidityr:n?{ﬁz:?;g
genonll al dimensional changes of the same order as those in wood. Less
mases y recognized are the dimensional changes which can occur in
Watlc;y 'mat:,:;mls as a result of changes in moisture content
T 1s erther an essential or trib i .
of bt 1 e r a contributory factor in almost all 5
2 t’}Z:iai\‘;i(t)_v\rn of building materials resulting from chemical ch:m;es Z?xs(?l?
by froe, : ltl_lg of steel, physical changes such as the spalling of masonry
cantee) ofc lon, or biological processes such as the rotting of wood. The
adequnt, water in building constructions may be necessary to ensure
C?) nE:i service from the materials involved.
Pndensation of water vapor, alth i
wett por, ough not the only means b
e ul::-llg may be brought about, is nevertheless a mostyinsidious g,n:’ };]::k
most ligelm trespect of freeze-thaw breakdown, since from its nature it is
e Fiok ofyf 0 occur at points of low temperature at which there may later
reezing while the material remsins in a saturated condition.




