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TasrLe 2. InFiLrRATION THROUGH WINDOWS
Ezpressed in Cubic Feet per Foot of Crack per Hour*

'Winp VeLOCITY, MiLES PER Houg

Tyre o WiNDOW Remarxs

5 [10 |15 [ 20 | 25 | 30

Around frame in masonry wall—not calked® 8 {147 2 35
Around frame in masonry wall—calked®. .. 2 31 4
Around frame in wood frame construction®. 6

Total for

27
5
1| 17| 23| 30
Double-Hung Wood .

Sash Windows {(Un-] wood frame leakage' 21 3] 59 104
locked) Ditto, weathemtripged‘. i 13| 21a{ 3| 19} 63
Total for poorly fitted window, non-weather-
stripped, ¢y-in. crack and 4-in. clearance.®
Includes leakage®.. 27 |69 | 111|154 1199 ] 249
Ditto, weatherstripped?....... ..... 6 |10 | 34) 51| 1} 92
Double-Hung Metal | Non-weatherstripped, locked........5....coitnn 20 | 45 70| 96} 125 | 154
Windowst N herstripped, unloeked . . . 47 | 747104 {137 [ 170
Weatherstripped, unlocked....... 6 |19 32| 46} 60| 76

...} 52 {108 | 176 | 244 | 304 | 372
...} 15 |36 62| 8| 112 | 139
.20 |52 831116 | 152 | 182

6 33 60

32 521 761100 | 128
10 18) 26} 36| 48
72| 02

Industrisl pivoted, f-in. crackS.... ...

Architectural projected, #-in. crackh....
Rolled Section Steel Architectural projected, ¥r-in. cra; .
1 3 Reaidential t, din. crack!.

Bash Windows Residential casement, ¥-in. crack’....

eavy t section, proj d, &-in. ckl. .

Heavy casement section, projected ¥y-in. crackd,..

Hollow Metal, vertically pivoted window!............cccooevennn. s 30 |88 | 145|186 | 221 { 242

& The values given in this table, with the exception of those for double-hung and hollow metal windows

are 20 per cent less than test values to allow for building up of pressure in rooms, and are based on test data
- reported in the papers listed in chapter footnotes.

b The values given for frame leakage are per foot of sash perimeter a8 determined for double-hung wood
windows. Soms of the frame leakage in masonry originates in the brick wall itself and eannot be pre-
vented by calking. For the additional reason that calking is not done perfectly and deteriorates with time,
it is considered advisable to choose the masonry frame leakage values for calked frames as the average deter-
mined by the calked and non-calked tests.

© The fit of the average double-hung wood window was determined as }6-in. orack and ¢-in. clearance by

on imately 600 windows under hesting season conditions.
- d The values given are the totals for the window opening per foot of sash perimeter and include frame
leakage and so-called elsewhere leakage. The frame leakage values included are for wood frame censtruction,
but apply as well to masonry construction assuming a 50 per cent efficiency of frame calking.
© A f-in. crack and clearance represent a poorly fitted window, much poorer than average.
t Windows tested in place in building so that no reduction from test values is necessary as mentioned in
a. .

footnote
ial buildings. Ventilators hori lly pivoted

& Industrial. pivoted wind ly used in ind
at center or sli,gﬂcly above, lower part swinging out. ) .

b Architecturally projected made of same sections as industrial pivoted except that outside framing mem-
ber is heavier, and it has refinements in weatbering and hardware. Used in i tal buildi
such s BChOOIOSi Ventilators swing in or out and are nced on side :orms -in. crack is obtainable in the
best + pry Nati : Jarod 3

and #-in. crack i g
i Of same design and section shapes as so-called heavy seciion casement but of lighter weight. -in. crack
- is obtainable in the best practice of factiure and installat Yy-in. crack dered to 2
practice.

i Made of heavy sections. Ventilators swing in or out and stay set at anidegme of opening. -in. crack
is obtainable in the best practice of facture and i Hat ¥y-in. crac idered to average
practice. .

k with reasonable care in installation, leakage at contacts where windows are attached to steel frame-
work and at mullions is negligible. With &-in. crack, %oor i 1ati leal at tact
with steel framework is about one-third, and at mullions about one-gixth of that given for industrial pivoted
windows in the table.

poorly fitted window. All of the figures for double-hung wood winidows are
for the unlocked condition. Just how a window is closed, or fits when it is

closed, has considerable influence on the leakage. The leakage will be high

if the sash are short, if the meeting rail members are warped, or if the frame
. and sash are not fitted squarely to each-other. It is possible to have a
window with approximately the average crack and clearance that will have
- a leakage at least double that of the figures shown. Values for the average

double-hung wood window in Table 2 are considered to be easily obtainable:

figures provided the workmanship on the window is good. Should it be
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known -that the windows under, consideration -are poorly fitted, the larger
Jeakage values should be used.. Locking a window generally decreases its
leakage, but in some cases may. push the meeting rail members apart and
increase the leakage. On windows with large clearances, locking will
¢ usually reduce the leakage. . )
Wood casement windows may be assumed to have the same unit leakage
as for the average double-hung wood window when properly fitted. Lock-
ing, & normal operation in the closing of this type of window, maintains the
_crack at a low value. :
" For metal pivoted sash, the length of crack is the total perimeter of the
movable or ventilating sections. Frame leakage on steel windows may be -
neglected when they are properly grouted with cement mortar into brick
work or concrete. When they are not properly sealed, the linear feet of

TapLE 3. INFILTRATION THEROUGH 72-IncE REVOLVING D0oOR AND 36-INcH Swing-
1Ng¢ Door™? -

(Cubic Feet per Person per Passagé)

‘UBAGE T - - FREELY-REVOLVING DOOR %‘gmﬂ -
Infrequent.......... il e 75 60
-"Average...... 60 50
D 2 070 20 40 49
36-Inch Swinging Door...... et eeeercenaanees were... 100

* These figures are based on the assumption that there is no wind pressure and that swinging doors are in
- use Lo oo only. Any swinging d in oth: s ; 10018 are L
usem;:mmw:zllwﬂh'.h ym oon!lno.erwallsahouldbekepﬁclosedmmsummcondltwnmgm
b From Application Engineering Standarda for Air Conditioning for Comfort 1947, Air Condstions:
Refrigerating Hlackinery Association, Inc., Washi D.C. Used by pormission, " * Hioning &

sash section in contact with steel work at mullions should be figured at 25
per cent of the values for industrial pivoted windows as given in Table 2,
_ When storm sash are applied to well fitted windows, some reduction in
infiltration is secured; the application of the sash provides an air space which
reduces the heat transmission and helps prevent the frosting of the win-
dows.? By applying storm sash to poorly fitted windows, a reduction in
leakage of 50 per cent may be obtained, the effect so far as air leakage is
concerned being roughly equivalent to that obtained by the installation of
weatherstrips. - o .

Door Leakage

Doors vary greatly in fit because of their large size and tendency to warp.
For a well fitted door, the leakage values for a poorly fitted doﬁble-'haurlfg .
wood window may be used. If poorly fitted, twice this figure should be
used. If weatherstripped, the values may be reduced one-half. A single

_door which is frequently opened, such as might be found in a store, should
bave a value applied which is three times that for a well fitted door. This
extra allowance is for opening and closing losses and is kept from being

greater by the fact that doors are not used as much in the coldest and windi-
est weather. ’

The inﬁlpratii)n rate through swinging and revolving doors is generally a
matter of judgment by the engineer making cooling load determinations;
and in the absence of adequate research data the values given in Table 3




