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24 CHAPTER 11

building be used for this compiitation. To determine the infiltration caused-

by the temperature difference, one-half the crack length of the building is
muitiplied by the infiltration coefficient from Table 2 corresponding to the
" equivalent wind velocity computed from the following equation developed:
from basic relationships between velocity, pressure, density and tempera-,

ture.
Vo=BVilti —ta) . S
“where )
A = equivalent wind velocity corresponding "to the temperature difference
(ti — t,), miles per hour. . :
= height of rooms, feet.

% = inside temperature, Fahrenheit.

o = outside temperature, Fahrenheit. )
" B- = 4 constant to account for leakage through floor and ceiling and for the num-

ber of stories in the building.

. The constant B would be 0.12 for a single-story building or for é,ny story - .

of a multi-story building whose floor and ceiling were impervious-to air,
whereas the value of B was found to be approximately unity for a single-
story frame building with basement and attic having double wood flooring,

_ plastered ceiling, and ‘the walls finished with plasterboard on the inside.

The value of this constant would increase as the the number of stories in-
creased and for stories farther removed from the neutral zone in either
direction in buildings that lacked perfect sealing between stories.

Sealing of Vertical Openings

“In tall, multi-story buildings, every effort should be made to seal off
vertical openings, such as stair-wells and elevator-shaf ts, from the remainder
of the building. Stair-wells should be equipped with self-closing doors,
and, in exceptionally high buildings, should be closed off into sections of
not over 10 floors each. Plaster cracks should be filled. Elevator en-:
closures should be tight, and solid doors should be used. ‘ ’

-If the sealing of the vertical openings is made effective, no allowance

need be made. for the chimney effect. Instead, the greater wind move-
ment‘at the greater heights makes it advisable to install additional heating
surface on- the upper floors above the level of neighboring buildings,. this

-additional surface being increased as the height is increased. One arbi-

trary. rule is-to increase the heating surface on flors above neighboring
buildings by an amount ranging from 5 percent to 20 percent. This extra
‘heating surface is required only on the windward side and on windy days,

and hence, automatic temperature control is especially desirable with such
installations.. . .

In stair-wells that are open through many floor levels, although closed
off from' the remainder of each floor by doors and partitions, the strati-
fication of air makes it advisable to increase the amount of. heating surface
at the lower levels, and to decrease the amount at higher levels.
‘is to calculate the heating surface of the entire stair-well in the usual way,

- and to place-50- per cent of this in the bottom third, the normal amount

in’the middle third, and the balance in the top third.
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. -inﬁltration and Ventilation

INFILTRATION MEASUREMENT - o A
Jeakage into an existing building caused by wind and tem-

XaAGE

The tote! 2iv ined- with considerabie accuracy
i ce forces can be determined  wi I 4
g;r ?izutzgmqllfiirga;he decrease in concentration of a tracer-gas.- Such meas

" urements have been made using water vapor or carbon dioxide as the fracer

both of these
: iments have not_been too s_uccessful because
g:;: gglgglsg)r{ggg Il!)ly many building mat,erlals.t However, }:lyéiggjg;;lcgﬁg
i d qui fully as tracer gasesi
helium have both been used quite success oer gases in conjunction
i iti ty comparator. out one perc
with a sensitive thern‘lal‘ conductivit : Aot o P e
ed into the room or building for w 2
tracer gas by volume is mt.roduC d into the room or bullding o b e with
infiltration is to be determi ned and the rafcihg s is thoroughly mixel Wb
i gas is then ¢
the air. The decrease in concentration of. the et S then Qhserve
ime intervals with a thermal conductivity me r
?t liggl;l?ili.hﬁg;etﬁxé mixture. The following f qrmu_la dpveloped frombfundad
;?antsl considerations is used t0 calculate the infiltration from the observe

concentration measurements:

C = Coe‘%‘ ‘ ) (2)
where -
" €, = initial tracer gas concentration, perc.ent._
C = concentration of tracer gas after ¢ minutes, percent.
v = volume of room or building, cubu': feet.
k = infiltration rate, cubic feet per minute.
e = 2.718, base for natural logarithms.

: ' ' hould be left open
losed spaces, such as closets and cupboards, s
duﬂ?lrélguzxﬁcinﬂtragion tests so the entire space will have the same rate of
change of tracer-gas concentration. .

Infiltration and Air for Combustion

i ildi i i ired for combus-
i buildings normally supplies the air required for -
tioInn%l;rgE:zcl)i\l;;ning apgliances, but in somcla1 cases zvgﬁtléesrszgg;l)lggé nsitxelaés
i d calking may reduce infiltration to the point tha ;
lIlrluglsattnbe cpro:/?ged t?), supply adequate air to the ‘heating appliances.

NATURAL VENTILATION

Ventilation by natural forces finds application in ui)dqisg:lals plants,
public buildings, schools, dwellings, garages, fam.i in farm uil ‘ gd. e of
The natural forces available for moving air into, t,hrou‘gh,talril ecl)-ature
buildings are: (a) wind forces, and (b) the difference in entpmay e
. between the air inside and outside a building. The air mowll;ami i may be
caused by either of these forces acting {a,lone, or l:gy adcogn me:l (11 m of the
two, depending upon atn;)osphe(liic gﬁndltloli_sr,o lb;:xiliilllégto isilrglé, 3ue S
The ventilating results obtained will vary, , due | .
tiog ine the velo%ity and direction of the wind, and the joen.lperatu;? glg?}.f:\fﬁi
The arrangement, location, and control of the ventilating ope ogsition
be such that the two forces act cooperatively rather than in opp -

WIND FORCES

ideri : in ducing ventilation,
I the use of natural wind forces for pro entilatic
accgug(i):nzg:?ﬁg taken of: (1) average wind velocity; @) ({)rgi:llgz)i Wla;g
. direction; (3) seasonal and daily. variations in velocity an ction;



