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are indicative of what might be expected in this connection, but it should
be noted that Table 8 is based on a no-wind condition, and therefore not
directly applicable to heating design. :

A wide range of infiltration rates would be expected for swinging doors
because of variations in the 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

TapLe 3. INFILTRATION THROUGH 72-IncE REVOLVING Door AND 36-INCH
~ Swinging Door®®

(Cubic Feet per Person per Passage)

Door EQuirpED

Usaap ‘_Fnzs_u-llxvonvmu Doos WiTH BRAKE
Infrequent ........cooviveneeoenionsts 75 60
AVETAZE .. .. .vneeeenernnneanacnreneens 60 50
) 0 4 2 40 40
36-Inch SwWinging DOOT. . ... cvverreerneionneneerueenes 20 to 100
i that swinging doors arein

* These are based on the assumption that there is no wind pressure and i Y018 |
use in one only. Any swinging doors in other walls should be kept closed to insure sir conditioning in
accordance with these recommended standards.

b From Application Engineering Standards for Air Conditi
Refrigeration Institute, Inc., Washington, D. C. and from experimental

sed by permission.

ditioning for Comfort 1047, Air Condih'oninm

indicated in Table 4. Where it is not possible to determine or pre-de-

termine with accuracy the width of crac v
other sources of air leakage cannot readily be evaluated, as is often the

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 infil-
tration allowances of the individual rooms, since whatever air enters on the
windward side, generally leaves the building on the leeward side, and the
infiltration requirements therefore 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 average
for a well constructed residence. '

The air leakage, due to opening and closing of
sometimes based on the air change method, even
estimates for other rooms are base
vestibules and reception halls, it is not a
air change method to factories.and indu 1 I
because of wide variations in the type and percentage of fenestration whic
is the principal source of air leakage in such buildings.

though the air leakage

dvisable to attempt to apply the

data of National Bureau of Standards. . .

k or clearance of windows, or when -

doors in vestibules, i
d on the crack method. Except for ’

strial and commercial buildings, . .
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INFILTRATION DUE TO TEMPEMTUﬁE DIFFERENCE

The air exchange due to tem ' i insi a
. [ t perature difference, inside t ide, i
zolninney etilfel;:it, causing air to enter through openings at lovgegli}:rlglg’ fﬁg -
to eave at higher levels® when the building is heated or causing flow in
e ﬁaverfse direction when the building is cooled. This air exchange is
ilfg:'nz'a 2 tgc;n;c(l)?:glf mipor;clance in tall, single-story buildings with og}r)en
i 3 evel and near the ceiling; it should al i i
in tall, multi-story buildin . oo pidered
gs unless the sealing betw i i
nearly perfect; and i i 5 Dol ngs e pioors is
hear Derfoct; may be appreclable in one-story buildings with base-
The flow of air through a buildin, i
; 1g b g under the influence of indoor-
3;1;1}?:;:?{); qeﬁg;ingg s;:tiqmt(i 1;comp:)ex except for single—stor; osrtr(:llg,du?'(e);
tho ttic. can best be understood by visualizi
building as a complex chimney wi Yo aiang the
ling y with a number of passa, :
restrictions. The basement re oot i pumber of
S . : ment represents the lower section of this i i
chimney with air moving inward through cracks in the wauglzﬁ?aﬁm

TaBLE 4. Ax
. R CHANGEsS TAKING PLace
] UNDER AVERAGE Con
Rmsrpf:ﬁc?s, ExcLusivE oF AIR ProvIDED FOR VENTILA'II')IIJ;?NS m

K1ND 07 Room 0r BUILDING g ANGS FAT e S
_ P:Agzcgs x:?-l%:‘:g Kmop or Roon or BunLnmne ﬁ",’fé’fﬁﬁ%&gﬁ
Rgg, % :;g; e:xposegd...... 1 Rooms with no wir;daws
Rooms, 3oideserpomed | 27 [Emessce ] A2

00ms, 4 sides exposed..._. | . 2 Reception Halis.. 22t° 3

Bath Rooms....eeee 1~ 2

% For rooms with : :
less.than § air cmng:eathemtnpped windows or storm sash, use § these values, where applicable, but never

Ings in the floor which acts like a d i im;

i e 3 a damper in the chimney. A
aggrti};ehcgﬁgggaﬁa:paa;}{ xf)aratg‘(?l Ilassagesf consisting of thg, severk:l)ggogllg
; certain types of construction.
gﬁ?ég:st }?;:ualllx Jnteli:::nmgztgsd by cracks and also co&un’g;etie;ggﬁ r:gg

itside ugh cracks and fissures. ' The ceiling acts as anoth
g:)gli:l; ﬁow€ng upward through various cracks a1g1d openings. ’1?111‘1;i ﬁ%ﬁf
comph e‘};)? gd In every story of a multi-story building and can be further
b ﬁca ﬁe y open stairways, elevator shafts, and utility ducts. The
iy thna yt represents the union of all the parallel passages in the cl;imney
o e ou wa'rd flow of alr.befmg again restricted by the roof construction.
an irrllv(;z téufei chimney effect in a building produces a negative pressure and
low ot {h h(;w of air at the lower levels and positive pressure and outward
is 10 o Sureggi% elrevels, ; t1'1eut;ra.; z&me7 exists near midheight where there
3 ence between indoors and. outd i ing
ah renc ( ors and. outdoors, if the o
th:;%t w:lcﬂxllfgﬁlzodsﬁ%butﬁ In a vertical direction. At the ngs?r:lgi:g:
i ;‘eilmperature diﬂerengzg. rough openings in the outside walls as a result
e infiltration caused by the i
c y the indoor-outdoor temperature di
ch:plgsrcfalcgated by means of the crack method desc%bed e:rl(lhef ?;erégle:
dona? grteetgrrpxmng the infiltration caused by wind pressure. This is
s rgte % ; ﬁ?iﬁlrg%ighe equivalent v(viil;)d velocity that would produce the
for ] n as was caused by the prevailing te if-
ence. It is recommended that one-half the total cljgacknigl?;taflmc‘)ef %ilfe

windows and doors. The air then moves upward thi'ough-cracks and open-




