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jons throughout the entire area. The observing stations in large
yoated in order to sample a stratum of air that is unaffected by
verated by surrounding structures. .
Lies of the winds at these elevated locations are higher than ground
if no obstructions existed. For those design problems where the
% wind velocity determines the quantity of natural ventilation
Calues about one half the indicated seasonal average velocities
Average wind velocities throughout the United States range
‘pth. for all seasons of the year.!® ‘

are an occasional gust of wind, or the pressure of high wind
“w hours of a day would create dangerous reduction of ventilation
“d»l,: ng irritating or hazardous gases, vapors, or dusts, the ventilator

fted against such pressures. It is evident that a substantial wind
I#4 to the side of a building in which a fan is mounted may seriously
e of air moved and may even reverse the direction of flow when
‘F’?E}ating & high static pressure. Some type of baffle, “windbreaker,”

IV. Aeromotive Methods and Equipment

The forces available for ventilation are here considered as either -
mechanical, as in the discussion of general ventilation.

A. NATURAL AEROMOTIVE FORCES

convection, or (2) anemotive, created by wind pressure. These two natur
operate together in most cases, and a study of their effects has led to
of the “neutral zone” in thermal ventilation, modified by experimental
wind-pressure corrections. ' p
Emswiler and Randall’® gave the following analysis of the combin‘é
of wind and thermal forces in producing air flow through a building:

Even without any wind, a difference of temperature inside and outside wi
pressure state inside to be less than that outside at the ground, and greater near th
inflow will occur at lower windows and outflow at upper windows. If the buildin
open throughout from bottom to top, or if arranged in stories in free communicatic
to another, and if the temperature difference is great, the pressure difference creat:

near thg grou.nd ax:d als9 at a pgint near the roof may be considerable.Thus, in’ TABLE 14
200 ft. high with 70° F. d)ﬁerenge in temperature, this force alone causing inflow at { Wind Velocity Pressure
an'd ou.tﬂow at the t.f)p,‘ may easily exceed 0.20 in. of water, which is the equivalen: .
mllg wind. If the building is multiple storied and there is absolutely no communicat; Velocity
stories, then thg force of temperature difference is effectually nullified, or rather fe pressure,
ampunt proportional to the height of a single story. However, there is always so feet vEe .. ,
catlont‘ .by means ofd stairs and otherwise, so that the force of temperature diﬁee ute—¢inches.of water) ... Visible or physical effects
operative in som . i i
P11 the wind blows agaiast & window of a buildi is ¢ 0.0000 Smoke rises vertioaly .
of possible | 8 indow of 2 bui ding that is tightly sealed at all'ot 0.0019 Direction of wind shown by smoke drift
possible ingress or egress of air, there will be no continuous infiltration at 0.0044 Moderate walking speed

because the temporary excess of | i i i ’ oderate wa'king Spee

he temporary 53 of pressure outside will soon be equalized by a mo 0.0077 Fast walking speed :
If' the building has an outlet of exactly the same area as the presumed infiltrat 0.012 Wind felt on face; leaves rustl
window, and this outlet opens into a region of . ) o T ane; Saves

1 ) gion of neutra] pressure, then the pressu i light
will be half as much as that produced b ; ; ration wil 0.048 Wind extends light flag
the window. but Wit:B ]a }}:rc;f ulcedf y the wind outside. Infiltration will take plate 0.11 Raises dust and Joose paper
, . ey o 2008 °
ocours in any buildin °€vi' alf the force of the wind pressure. Something like tHIgh] 0.19 Crested wavelets‘_fé_krm on inland water
y ing. atever air gets in at inflow points must escape som ‘h@ 0.30 Umbrellas used with difficult;
order to force the air out, there must b st R o1 . T e 1 Yy
o ‘ , ust be a greater pressure inside somewhere tha i 0.44 Whole trees i ti
prevails immediately outside. The insi i than, (i ' ole hrees 1 motion
y outside. The inside pressure automatically assumes a value.,thatly 0 - Difficul 1ki i ind
the necessary head for outflow through openings ilabl o 59 iffioulty walking against win
’ penings available, 8o that the outflow. qua 0.77 Breaks twigs off trees '

Slight structiral-damage-to.buildings

j€8lics o ﬁi;sj‘. "
Considerable structural damage

1. Wind Direction, Velocity, and Pieséure

_ Few locations in the United States have what is actually a “prevail
dlréc’fib , if this 15 takeh to tisan & diréction from which the viﬁx‘&""’“fé”
the time. Not over 5 per cent of the land receives wind from one ge s
as much as 50 per cent of the time. Wind data collected by the W ]

1 PE] should-be provided, or the fan should be,..sﬂlecté,d,__for a
télite to compensate for reasonable wind pressures above the
jernbles some of the data needed for consideration of the wind

tor.
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