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be the same occupancy assumed for determining the outside ventilation:

requirements outlined in Chapters 12 and 15.
Air Change Method

The amount of air leakage is sometimes roughly estimated by assuming
a certain number-of air changes per hour for each room, the number of
changes assumed being dependent upon the type, use and location of the
room, as indicated in Table 4. This method may be used to advantage as
a check on the calculations made in the more exact manner. On the

other hand, where it is not possible to determine or pre-determine with .
accuracy the width of crack or clearance of windows, or where other

sources of air leakage cannot readily be evaluated, as is offen 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
infiltration 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 all sides or in all rooms. An allowance of one air change per hour for -

all sources of air leakage for the entire volume may be considered- average
for a well constructed residence.

The air leakage for vestibules due to opening and closing of doors 'is
sometimes based on the air change method, even ‘though the air leakage
estimates for other rooms are based on the.crack method.. Except for
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
which is the principal source of air leakage in such buildings.

INFILTRATION DUE TO TEMPERATURE DIFFERENCE

. The air exchange due to temperature difference, inside to outside, is a
chimney effect, causing air to enter through openings at lower levels and
to leave at higher levelss, Although it is not appreciable in low buildings,
this loss should be considered in tall, singlé story buildings with openings
near the ground level and near the ceiling. “Also in tall, multi-story
buildings it may be a considerable item unless the sealing between various
floors and rooms is quite perfect.

In tall buildings, temperature difference or chimﬁey effect will produce
a.head that.will add to the effect of the wind at lower levels and subtract
from it at higher levelsf On the other hand, the wind velocity at lower

TaBLE 4. AIr CHANGES TAKING PLACE UNDER AVERAGE CONDITIO

ING NS ExcLUSIVE
OF AIR PROVIDED FOR VENTILATION? E

NuMBER oF Am NUMBER OF AIR
‘Kb or Room 0 BUILDING | CHANGES TAKING || KinD or Roox OR BUILDING | CHANGES TARING
R PLACE PER HOUR . Prace PER HOur
Rooms, 1 side exposed..___| 1 Rooms with no windows C
" Rooms, 2sides exposed...... 115 or outside doors.________| to ¥
Rooms, 3 sides exposed._.._ 2 Entrance Halls..__~ | 2to3
Rooms, 4 sides exposed.. .. 2 Reception Halls_.._. o
Bath Rooms......_. - 2
Stores. 1to3

@For rooms with weatherstripped windows of storm sash, use 14 these values, where applicable.
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lé\-/els may be somewhaf abated by surrounding obstructions. Further- .

more, the chimney effect is reduced in multi-story buildings by the partial

i i rs, thereby preventing free upw. ;
: ;\Sr(i)rll?iuggddtggger’ature d?’ﬁerenceA may seldom cooperate to the fullest

ard movement, so’ that

4 0,
extent. Making the rough assumption that the neutral zone® is located at

i is70 F,
/mid-height of a building, and that the temperature difference is

Equations 1 and 2 may be used to determine an equivalent wind velocity

to be used in connection with Tables 1 and 2 that will allow for both wmd

velocity and témperature difference:

Ve =V1—175a " (1)
: : Ve=VVF17656 - )

where Ve = equivalent wind velocity to be used in conjunction with Ta_bl:z lifa::,::
‘ -'; = :vqind’ velocity upon which inﬁlt:iaetéon would be determin ‘
B ure difference were disregar o o L
a ='g?srta:::: of windows under consideration frpm u_ud-hexght of building
*if above mid-height, feet: o
b = distance if below mid-height, feet. .

: i head. -
The coefficient 1.75 allows for about one-half the te,mperatqreldlﬂ'erence hea

: ight, jon 1 would indicate negative
ildi of unusual height; Equation ¢ 1
infgga}c)il;lrlldx gtls'xe highest stories, which condition may, at times, actuafl y

exist.
Sealing of Vertical Openings - , -
In tall, multi-story buildings, every effort should t;;f ma(}fofrcl) sttla;l ?g
2' cal é)penings such as stair-wells and elevator Sed ts'th e
mai l’der of the building. Stair-wells s}}ogld be equipp w1l 1 sel-closing
- doors d, in exceptionally high buildings, should be cold Off inte
doot;s'n: nof, not over 10 floors each. Plaster cracks lfihg:usede .
i:el(;vg.tor enclosures should be tight and solid doors shou .

If the sealing of the vertical openings is made eﬁectlv:,rn:)viilcllo;zr‘l’?
"need be made for the chimney effect. .Instead, ‘the %lreg de'tional it
n t the greater heights makes it advisable to install addi onal heating
m?flt " on tlgle upper floors above the level of neighboring bui 1dgs, Shis
ad d?.ge al surface being increased as the height is increase };boring
adb};cx ar rule is to increase the heating surface on floors above ne’i‘gh boring
b ';dl:ar}; by an amount ranging from 5 per cent to 20 per é:ent. i
o ’lngsur¥ace is required only on the w1qdward _sxde an ’onb\{n {h sucl{
1alfxillmhnegnce automatic temperature control is especially desirable wi
installations.
In stair-wells that are open through many floor levelg t?lxtll;o:%l; :'I:?;et:g
£ from the remainder of each floor by doors and par lf(})1ea’ti e e
?1 ion of air makes it advisable to increase the amount o ating surface
cat101; levels and to decrease the amount at %ngher !eve s. ne rul
?stt?za&zlearte the heating surface of hth(i) el;:‘.lre Stthailrr&wfgelz ;1}'1; ':lsgmounz
e 50 per cent of this in the bottom third,
?rlll ctlhteontl)ilfilgle thipl)’d and the balance in the top third.

Infiltration and Air for Combustion

. . . com-
Infiltration in residences normally supplies the air r;aéq;:zzg i?;ather-
bustion by fuel burning appliances, but in some res




