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warm side of the insulation construction, which may be a vapor-proof -

paper properly applied under the plaster or a vapor-proof finish on the
interior surface of the wallt. Insulating laths with vapor barriers applied
to the back surface, are also available. In the case of attics, the greater
the heat resistance in the top floor ceiling, the lower the attic teriperature
and consequently the greater the tendency for condensation to take place
on the underside of the roof boards which moisture will drop on to the
ceiling. Thus where thick insulations are installed between ceiling joists,
it is desirable to allow openings for outside air circulation through attic
space as a precaution against condensation on the underside of the roof
even though barriers are used in the ceiling below.
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CHAPTER 5
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Causes of Infiltration, Infiltration.Due to Wind Pressure,

Infiltration Through Walls, Window and Door Leakage, Crack

Method, Air Change Method, Infiltration Due to Temperature
Difference, Sealing of Vertical Openings

’ I ‘HE air leakage which takes place through various apertures in
buildings must be considered in heating and cooling calculations,
and properly evaluated. This infiltration as it is sometimes designated,
takes place through cracks around doors and windows, through solid
walls and through fireplaces and chimneys. Although the latter sources
of leakage may be considerable, they are oftgr} neglected on the assump-
tion that dampers would be closed during periods of extreme cold weather
or else that the fireplace will be in use at such times and will therefore
contribute to the heat supplied and therefore lessen the heating load.

CAUSES OF INFILTRATION

The displacement of heated air in buildings by unheated outside air is
due to two causes, namely, (1) the pressure exerted by the wind and (2)
the difference in density of outside and inside air because of differences in
temperature. The former is generally referred to as infiliration and-the
latter as stack or chimney effect.

Tn either case an exact estimate of the amount of infiltration under
design conditions is difficult to make. The complicating factors include
(1) variations in building construction particularly as to width of crack
or size of openings through which air leakage takes place, (2) the varia-
tions in wind velocity and direction, (3) the exposure of the building with

" respect to air leakage openings and with respect to adjoining buildings,

(4) the. variations in outside temperatures as influencing the chimney
effect, (5) the relative area and resistance of openings on the windward
and leeward sides and on the lower floors and on the upper floors, anq (6) .-
the influence of a planned air supply and the related outlet vents. Tight
construction is essential as otherwise unnecessarily large heat losses due -
to infiltration will result.

INFILTRATION DUE TO WIND PRESSURE

The wind causes a pressure to be exerted on one or two sides of a
building. As a result, air comes into the building on the windward side
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