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greater the tendency for condensation to take place on the under side 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 4

AIR LEAKAGE
Nature of Air Infiltration, Infiltration Through Walls, Window 
Leakage, Door Leakage, Selection of Wind Velocity, Crack 
Length used for Computations, Multi-Story Buildings, Heat 

Equivalent of Air Infiltration

AIR leakage losses are those resulting from the displacement of heated 
air in a building by unheated outside air, the interchange taking 

place through various apertures in the building, such as cracks around 
doors and windows, fireplaces and chimneys. This leakage of air must be 
considered in heating and cooling calculations. (See Chapters 5 and 6.)

NATURE OF AIR INFILTRATION

The natural movement of air through building construction is due to 
two causes. One is the pressure exerted by the wind; the other is the 
difference in density of outside and inside air because of differences in 
temperature.

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 resis­
tance 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 pressure will be 80 per cent 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 rate at which air is specified to be introduced to or 
removed from the enclosure by positive means exceeds the infiltration 
rate, it is common practice to use the greater value in determining -the 
heating capacity to warm the outside air.

The air exchange owing to temperature difference, inside to outside, is 
not appreciable in low buildings. In tall, single story buildings with- 
openings near the ground level and near the ceiling, this loss must be 
considered. Also in multi-story buildings it is a large item unless the 
sealing between various floors and rooms is quite perfect. This tempera­
ture effect is a chimney action, causing air to enter through openings at 
lower levels and to leave at higher levels.
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