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CHAPTER 10

WA VAP INDEN
"“IE“z VAPOR AND CONDENSATION IN BUILDING
CONSTRUCTION ‘
Basic Principles, Visible Condensation, Vapor Transmission Through Mateﬁ 1
erials,

Pe(;l;f;n(l:e :)gta a_nd Testing, Concealed Condensation in Heated Buildin
ol of oncealed Condensation, Condensation in Cooled St‘;ruct,ure'sgB '

ATER as a vapor is i 1 )
[E] D present in all air and as ad isture 1
i c;);u.léhngbmatenals such as wood. Even dense ns;;l;;%;n%ﬁurﬁ
hold son :'lc erable adsorbed moisture on their surfaces. In each of tghes
cessivé }gr may be ha_rmless. or even.desirable, if its quantity is not ex’e-
passive. xv%e:tsxvebiizgxst_ure in-building materials may cause mold rot-
anc yust. her« listering may damage seriously the exterior pain’t on
Wile exceotve moisbire n building maceorony, 150 above s safe leve
€ i uilding materials may b i i
ﬁge ;;; (fg;e&t;gng.}; l1ls duttz3 so.water vapor migration?, a ;ﬁgg)ﬁesoynrﬁe};aﬁ;
» 1th a temperature difference. Thus it ma i
walls and roofs of heated: buildings in winter, and in- the'e}x;ccl)gstll:elgf t::ﬁ

frigerated spaces at all se '
r ted spac ; all seasons, Water va, ithin a -buildi
gilther; incidentally or intentionally, may rgs(ixlitl"eilr?ased Wl'tmn' " --bmldm‘g,
tho chmmidental 7 , excessive. moisture in
The behavior of water vapor i € or .
sidone behavio /2 por is too often overlooked or gi '
o :j‘ftclgxlll di?l 0’ch_e design and construction of Vbuildings;n%visln Elf:lﬁ;ggg
oo condit xt}mg processes. It is an important factor to consider in th
oy ction ic:] res1d¢n]cie-ﬁs:l and -public buildings in cold climates and to : '
moeent ir warm chimates. It is extremely important to econsider th.
rosture 1\1/)Iro m%m in the construction of cold storage and low temperat .
buﬂdifxgs daq ai;urmg processes which demand a high humiditypre’ $£e
Mo esigne: to.reduf:e the effect of moisture. on the struct{lreq °
imporey 'x?{e agrl;)blgms in residences occur in winter and becomelihcreas‘in 1
Frons et a5 | omes a.lrie built smaller and tighter. Water vapor origina%e};
and o bréatﬁti?f:gagyn d ::rgp?qtglremfents als cooking, laundering, bathing
> b 1 rspiration of people. In a typical fami
€ average daily production of chiprtsig Nt
et s of water vapor from these sou S
ere, :lft%; lal;;" and may be much greater where such applia.nrcfgss :; %Knll)ﬁdai
Water vhom isl:oxv;:‘?‘,?xi?s :ﬁdbdryers 12:.}11'e used.! Another large source of
A e bare earth i ] '
1s water vapor must escape from the dwuellgncé?WI “pace or basement. Al

BASIC PRINCIPLES

Wat"er va . o . 3 . -

T VApor in air is a gas which occupies ¢ Y

pro : i cupies all the

: ;;#;:satllxat tt would have if the (dry) air w:ga.clfoz:ngrl;sa:nt{;he siat;n;e
iy mot e u(;:t et;mp%ﬁture and pressure. Generally it is super.heatedS
hoj . en water vapor is saturated, the space (or air),

all w v i
the water vapor that it can at the existing temperature, and its
td

pr A%’ Vv
. ap01 €SSUn )
€ 1S & maximum. A Smaller cOntent Of ater apor p Oduces ’

'aDOI plessure The ratio [©) l} ) €S 0 ',v]le satu ation l)]esSl"e
. f hl pressure 1
ratl

] - f an . .- . -
.8Ir-vapor mixture at a given relative humidity is cooled, its vapor

. preSSu . .
--oure 18 unchanged but its relative humidity increases until at some
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