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sealing and caulking may reducé infiltration to-the point that special opep: '
ings must be provided to supply adequate air to the heating appliances -
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CHAPTER 9 R
NATURAL VENTILATION: -
i : V f Uﬁequal
. T rature Difference Forces, Heat Removal, Effect of
Wind Oi:ﬁsé g:nl:;ined Wind and Temperature Forces, Types of Openings,

. . L 1
i , Doors, Skylights, Roof. Ventilators, Principles of C‘ontfo ,
vg;::;smGeneral Rules, Dairy Barn Ventilation, Garage Ventilation _

N by natural forces finds application in industrial ‘plz}nts,
Ei\ll)'lli‘él‘tﬁ}‘xlfiiongs,yschqols, dwellings, garages, and in farm_ buildings.
Tlfe natural forces available for moving air into, through, and out of
buildings are: (¢) wind forces, and (b) the difference in temperature
ut, een the air inside and outside a building. The air movement may be
f:):u:ed by either of these forces acting alone or by a combination of the

twd in on atmospheric conditions, building design and location.
’ %Il:’ fyﬁffi?a?ﬁi l;gsults obtamed will vary, from time to time, due to varia-

jon i locity and direction of the wind and the temperature difference.
911*'1?; ‘:r::reng‘:;rseng location, and control of the ventilating openings should

" be such that the two forcés act cooperatively rather than in opposition.

o WIND FORCES

idering the use of natural wind forces for producing ventilation,
actlzgufl?’.nxsliust b% taken of : (1) average wind veloclty, (2) prevailing wind
direction, (3) seasonal and daily variations in velocity and direction, and
(4) local "wind interference by nearby buildings, hills or other obstructions
of similar nature. o -
Values are given in Table 3, Chapter 15 for the average wind velocities

-for the months June to September in various. localities throughout the,

i , while Table 1, Chapter 14, lists similar values for the winter.
}_Jn&almrﬁoss?ﬁls localities the summer wind velocities are lower than those
in the winter, and in about two-thirds of the localities the prevailing direc-
tion is different during the summer and winter.- While the tables give no
average velocities below 5 mph, there will be times when the velocity is
lower, even in localities where the seasonal average.is qonsxdembly above
5 mph. There are relatively few places where the velocity falls below one-
half of the average for many hours per month. Consequently, if.the
natural ventilating system is designed for wind velocities of one-half of -
the average seasonal velocity, it should prove _satxsfactpry in almost
every case. - - o

Equation 1 may be used for calculating the quantity of air forced through
ventilation openings by the wind, or for determining the proper sizé of such
openings to produce given results:

Q= EAV _ W
where .

Q = air flow, cubic feet per minute. .
A = free area of inlet openings, square feet. ‘
V = wind velocity, feet per minute, = miles per hour X 88. o ]
E = effectivepess of openinge. (E should be taken at 0.50 to 0. ‘f.o_r‘pex:pel}.dlcg.
lar winds and 0.25 o 0.35 for diagonal winds'.) - T
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