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_ are indicative of what miight be expected in this connection, but it should

“.-A wide range of infiltration rates would be expected for swinging doors
‘because of variations. in th
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be noted that Table 3 is' based on a no-wind condition, and thérefore not
directly applicable to heating design.

e indoor-outdoor pressure difference caused by
‘wind, temperature differences, and the degree to which a heating or an air-. <.
conditioning system tended to raise or. lower the inside pressure by blower =
action. The frequency’ of door usage would also affect the amount of &

leakage per passage. -

Air Change Method :

_ The amount of air leakage may be estimated by assuming a certain num-
ber of air changes per hour for each room, the number of changes as-
sumed being dependent upon the type, use, and location. of the room, as

TaBLg 3. INFiLTRATION THROUGH 72-INcH REVOLVING DOOR AND 36-INCH
: SwINGING Door*b

(Cubic Feet pe"r Person per Passage)'v

Door EQUIPPED

UsagE . y FrEELY-REVOLVING DOOR| wITE BRAKE
InFreqQUEDt . .o o ee e st 75 60 -
AVETREE. . ..o cceeeernrma e 60 50
Heavy ...ooveirirnracannnanes PSR 40 40
20 to 100

36-Inch Swinging DoOF. ... ..iveonieresss e

» These figures are based on the assumption that there is no wind pressure and that swinging doorsaredn 55
use in one only. Any swinging doors in other walls should be kept closed to insure air conditioning 10 27|
accordance with these recommended standards. : X

- b From Application Engineering Standards for Air Conditioni for Comfort 1947, Asr Conditioning &
Refrigerating Machinery Association, Inc., Washington, D. C. and from exper tal data of National Bu-
reau of Standards. Used by permission.
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indicated in Table 4. Where it is not poésible to determine or pre-de- ’\
termine with accuracy the width of crack or clearance of windows, or where £
other sources of air leakage cannot readily be evaluated, as is often th

case, the use of the air change method may be justified.®
The values in Table 4 may be used with reasonable accuracy for resi-
dences, and are the requirements for each room. The total infiltration £
allowance for the entire building should be one-half the sum of the infi-'%
tration allowances of the individual rooms, since whatever air enters on the:s:
windward side, generally leaves the building on the leeward side, and th
infiltration requirements ‘there

fore do not exist simultaneously on ¢
sides”or in all rooms. An allowance -of one air change per hour for &
sources- of air leakage for the entire volume:may be considered averag
for a well constructed residence. ’ : ’

" The air leakage, due to opening and closin
‘sometimes based on the air change method, ev
estimates for other rooms are based on the crack method. Except fo )
vestibules and reception halls; it is not advisable to attempt to apply the/
air change method to factories and industrial and commercial buildings:.
because of wide variations in the type and percentage of fenestration th'Ch
is the principal source of air leakage in such buildings.

g of doors in vestibules, |
en though the air leakag

© ference,

Infiltration and Ventilation

INFILTRATION DUE TO TEMPERATURE DIFFERENCE

Th . y . '

ik ;lae;u(; ﬂ(_eé(gzlange due to temperature difference, inside to outside. is

chimney effec ,h(;aulsmgl air to enter through openings at lower levels, a 3
gher levels® when' the building is heated or causing flow r;n.

the reverse direction when th ilding i
h 1 W] e building is cooled. This ai 1
;s;sagza 2ftﬁ(;ns;dera(§)lle Importance in tall, single-story bulisld?ilrg: ):&l;nge .
ings multi-% tK())un 1 q;r;_l and near the ceiling; it should also be consiggfg(i
nea.rly’perfect; ar?'i mu;y ]kl;egsa unless the sealing between various floors is
nearly perfect; a ppreciable in one-story buildings with base-
Th i ildi
t.emp:rggxeofj ;a,;fr through a building under the influence of indoor-outd:
temperaty basemerince 1S quite complex except for single-story structuoor
Dl en1 or attic. It can best be understood by visualizi g’lel's
D ing as CTO}I:;p bea)fs ggllmiley with a number of passages and a numri)ger ()?
5 . ; ent represents the 1 i is imagi
" men e lower sect:
_chumney with air moving inward through cracks in él(l): v%;ﬁlsuzéglaaigrl:jﬁ

TABLE 4. AIr Cra
NGES TARING I,LACE UNDER AVERAGE CONDIIIONS IN
IlESIDENCES: EXCLUSIUE OF AIR F ROVIDED FOR VENTILATION

NuMBER
K orF Room or BULbinG | CHANGES gix‘x‘:zg

Prace Per Hour

NUMBER OF
Ko oF RooM or BurLping | CHANGES -miAn?::

PLACE PER Hour

Rooms, 1 side exposed...___}

Rooms, 2 sides exposed...... %% Rooms with no windows
2

Rooms. 34 or outside d

Rogmer 3 ::g:: expossggf..-.. Entrano:ll‘leall?irj:.-;:~ Kk

y exposed...... 2 Reception Halls......____. N 22t° 3
Bath Rooms........ . ) 2

s - B -
For rooms with weatherstripped windows or storm

!
exs than } air change. sash, use } these values, where applicable, but never

wind ir -
s (i)r\lvstﬁreldﬂ(ioors. h_The air then moves upward through cracks and open
o the e fic gr hW ich acts like a damper in the chimney. Abovepth(;
and the b vgr Has many paral](-;l passages consisting of the several rooms
passages ore ) all spaces 1n certain types of construction. These separate
outeid e all interconnected by cracks and also communicate with th
With air s Eg» ucg?vgliz aéﬁ;ioggiu{,es: The ctliiling acts as another dampes
tion i 1 arious cracks and openings. i i-
complig:tr,):;tgg lgpee}')egytasiigvrgygf a.lmultti-s’r,(;lryf buildigg ancgiscanTll)]ésfl(ig'?lldér
attic ys, elevator shafts, and utili
Witk tf}ilréa(l)lgt ;zgae;ents the-union of all the paralle} pé.ssagesti}x’lbg}?; t(':shlm?l‘tlal v
Since o ow of rgnr.bemg again restricted by the roof const,ructiony
an inward 4 gwlmfney effect in a building produces a negative pressure and'
flow at the 1 ho : zlur at the lower levels and positive pressure and outward
i5 1o pressuregd % evels, a neutral zone” exists near midheight where ther
about ump l1 erence between indoors and outdoors, if the openin o
th rmly distributed in a vertical direction. At the neﬁt}ralg S;:Ifs

€re would be no air fl i
. 0 i '
of toimaoild be no air flo ev;through openings in the outside walls as a result

he infiltration ¢ i
can by aused by the indoor-outdoor tempe i
Chaptercfaolfl(ljlatted by means of the crack method desc;;ig:gugsrgég?:r;g?s
done by dete:;:'"pmmg the infiltration caused by wind pressure. This i:
same rage ot fHnng'l:he equivalent wind velocity that would pr;)duce th
niiltration as was caused by the prevailing temperature dif?

Tt
t is recommended that one-half the total crack length of the
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