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by parging or a good exterior grade sheatiling paper on the 
outside of the insulation can be effective in such cases.

Vapor which diffuses inwards under cooling conditions 
adds to the cooling load. Vapor barriers in walls installed for 
winter conditions are a help in reducing this. However, if 
condensation does occur on the back of a vapor barrier 
installed on the inside of the insulation, the latent heat which 
is then released on the inside of the insulation may add to tire 
heat gain through the wall.
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I
NFILTRATION is the air leakage through cracks and 
interstices, around windows and doors, and through 

floors and walls. Its magnitude depends on the structural 
design, workmanship, and condition of the building. The 
rate of infiltration cannot be controlled by the inhabitants 
of the building to any. considerable extent. Natural ventila­
tion is the controlled displacement of air through openings, 
such as windows, doors, and ventilators as well as through 
combustion heating devices.

CAUSES OF INFILTRATION
.The air leakage which takes place through various aper­

tures in buildings must be estimated in heating and cooling 
calculations and enough heating or cooling capacity provided 
to offset the heat lost or gained by the air leakage. The 
rate of air flow into and out of a building depends on the 
magnitude of the pressure difference between the inside 
and outside of the structure and on' the resistances presented 
to this pressure difference. The pressure difference exerted 
on the building walls by the air may be caused either by 
wind or by a difference in density of the air inside and out­
side the building. The effect of the wind depends on the 
interrelation of the speed and direction of the wind and the 
exposure of the building. The effect of the difference in the 
density of the air depends on the magnitude of the indoor- 
outdoor temperature difference, the height of the rooms, the 
shape of the openings, and their elevation in the room or 
building. The effect of the difference in density is often re­
ferred to as the chimney or stack effect. The pattern of air 
flow through any part of the structure depends on both the 
pressure difference and the openings. In general, when the 
pressure difference is the result of wind pressure, air will 
enter the building through openings in the windward walls 
and leave through openings in the leeward walls or through 
ventilating ducts in the roof. When the pressure difference 
is caused by the indoor-outdoor temperature difference the 
flow will be along the path of least resistance from inlets 
at lower levels to outlets at higher levels in a heated build­
ing or in the opposite direction for an air-conditioned build­
ing.

An exact estimate of the amount of infiltration under 
design conditions is difficult to make. The complicating 
factors include (1) variations in building construction, par­
ticularly as to width of crack or size of openings through 
which air leakage takes place; (2) variations in wind ve­
locity and direction; (3) exposure of the building with re­
spect to air leakage openings, and with respect to adjoining 
buildings; (4) variations in outdoor temperatures which in­
fluence the chimney effect; (5) relative area and resistance

of openings on the windward and leeward sides, and on the 
lower floors and on the upper floors; and (6) influence of 
a planned air supply and the related outlet vents. Tight 
construction is essential for preventing large heat loss due 
to infiltration.

In view of the meager information available on infiltra­
tion, a cooperative investigation was undertaken in 1954 in 
which the infiltration rates of residences were obtained by 
actual measurement.1’ * In 1956 a study was started at the 
ASHAE Research Laboratory to obtain additional infor­
mation on infiltration through building entrances.* These 
studies are yielding quantitative information on factors af­
fecting infiltration rates, but more data are still needed.

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 through cracks or porous construction, 

_ and a similar quantity of air leaves on the leeward side 
through like openings. In general, the resistance to air 
movement is similar on the windward to that on the leeward 
side. This causes a building up of pressure within the building, 
and a lesser air leakage than that experienced in single wall 
tests as determined in the laboratory. It is assumed that 
actual building leakages, owing to this building up of pres­
sure, will be 80 percent of laboratory test values. While 
there are cases where this is not true, tests in actual buildings 
substantiate the factor for the general case. Mechanical 
ventilating systems are frequently designed to produce 
positive or negative pressures in an enclosure, which are 
greater or lower than prevalent wind pressures. In such 
designs, if the specified rate at which air is to be supplied 
to, or removed from, the enclosure by positive means, ex­
ceeds the infiltration rate, it is common practice to use the 
greater value in determining the heating capacity to warm 
the outdoor air.

Infiltration Through Walls
Data on infiltration/ through brick and frame walls are 

given in Table l.4 The brick walls listed in this table are 
walls that show poor workmanship, and which are con­
structed of porous brick and lime mortar. For good work­
manship, the leakage through hard brick walls with cement- 
lime mortar does not exceed one-third the values given. 
These tests indicate that plastering reduces the leakage by 
about 96 percent; a heavy coat of cold water paint, 50 per-' 
cent; and three coats of oil paint carefully applied, 28 per­
cent. The infiltration through walls ranges from 6 to 25 
percent of that through windows and doors in a 10-story
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