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CHAPTER 23

MOISTURE IN BUILDING CONSTRUCTION

Vi o

mpuhexof Wafel mAtr Wm«TJ"r“ X M
Coincd Cond,

and Testing; Yisible

‘apor Ti P
ted Buildi Control of Ce
in Cooled St .

HE behavior of moisture is too often overlooked or given
Tsm.nt attention in the design and construction of build-
m@.n:splaencuavnpormal!mrmdusadsorbedmow-
t,memmostbmldmg materials. It may also be present at
times in the free liquid state orumemt.hesohdsmm vnﬂnn
the range of tered in many
Problems mvolvmg moisture may arise from dmnges in mois-
ture content, from the p of or from
effects associated with its changes in state.

Of particular interest is the change from the vapor to the
liquid or solid state, known as condensation. This may be

iated with a reduction of with time, or
may occur as & result of xmg'ratmn of water vapor to mgmns
of lower bl mvolvmg

relative humidity, is represented by point A. This is a condi-
tion of partial saturation; i.e., less than 100 percent relative
humidity. The vapor p of the water present in the air,
although not shown on the chart, can be calculated readily
from the vapor pressure at saturation and the relative hu-
midity, since relative humidity is equnl to the ratio of the

actual vapor p to the at the existing
fempemtu:e
The i ing relative b ing 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
saml to be samrated. The temperature at which this partlcu-

, upon cooling, becomes saturated is its

tion are therefore most likely to occur in buildings in any
dmwmwhmhthmlsasoumeofwnervaporatmmpem-

dew—pomt t.empemture. Upon further cooling, to 35 F, the
ongmnl amounf. of water vapor can no longer be retained and

tures above normal, or in cooled str ,-and in buil
in cold climates.
Most moi bl in resid oceur in winter and

become mcxeamngly important as homes are built simaller and
tighter. Water vapor originates from such necessary-living
requueme.nts as cooking, laundering, bathing, and the breath-
ing and perspiration of people. In a typical family of four,
the average daily production of water vapor from these sources
may be as much as 25 1b, and may be much greater where such
appliances as humidifiers, automatic washers, and dryers
are used.! Another large source of water vapor is sometimes
mehamesr&hmnmwlapaceorbascmen , in pew
construction, moisture is added by poured concrete slabs,
masonry construction and new plaster. All this water vapor
taust escape from the dwelling.

PROPERTIES OF WATER VAPOR IN AIR

‘Water vapor in air is 2 gas which occupies sll the space,
along with the air present. In many ways, the water vapor
can act independently of the air, since in general its proper-
ties do not depend on the presence of the air. It exerta its own
vapor pressure, and can move about through air in a space,
or move through materials under differences in its own vapor
Ppressure, mdependeutly of the air. However, when the air is
moved suddenly or is heated or cooled, the water vapor pres-
entlsszm:.la.rlyaﬂecwd so that it is usually necessary to con-
s:dentasapartofnnw—vnpormxmre.

The properties of mixtures of air and water vapor are rela-
“Vﬂled]knownmdmdxscusedmChapfer&Chmgesm
these properties with heating and cooling can be followed
readily with the aid of & psyr.bmmeme chart, shown in out-
line in Fig. 1. The the Ii con-
centrations of water vapor whmh can exist a8 vapor at various
‘ex:pemtum

dition inside buildihgs, 70 F and 40 percent
“Tgemmmzyiummmimwnglmwm

d in this ecase, to the condition represented by C,
fmm006331bperlbdryurw00427 lbperl.bdryu.r The
pmeas ABC is typical of that which an air-vapor mixture
experiences when it comes in contact with a cool window
surface. Cooling from B to C results in visible condensation
on the glasszurface. If the point C were below 32 F, the con-

. densation would be in the form of frost.

Once the temperature drops below the dew point, or frost
point if below 32 F, t.he Vapor pressure f a4 t.he con:
surface is also red d, thereby dient of
vnporpressure from t.he moma.u-w t.hewmdow surface. Th:s’

t will tion with the cti
tion within the room, w move water vapor eonhnuously to
the window surface to be condensed, so long as the concentra-
tion of water vapor in the room is maintained:

A common winter process is that shown by DE, showing
air at 20 F, saturated, being heated-to 70 F with a resulting
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