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TAB-LE 2. InrILTRATION THROUGH WINDOWS
Expressed in Cubic Feet per Foot of Crack pér Hour*

i

Winp VELoCITY, MILES rer Hoon

_.'!‘ﬂz or Wpow REMARKS ) : .
o o los s |2

Around frame in masonry wall—not calked® . . 114 20
Around frame in masonry wall—calked® .. . gl 3] 4
. .1"Around frame in wood frame construction® . 1
N . | Total for average window, non-weather-stripped,. .
Double-Hung Wood 4e-in. crack and 3be-in. clearance. Includes
Qash Windows (Un:| _wood fraie leakageS . e .
Jocked) . . . | Ditto, weatherstripped?... .. K
: _ . I Total for poorly fitted window, non-westher- |~
stripped, ¥42-in. crack .and 2-in. - clearance.® |
Includes wood frame leakage®.... i
Ditto, weatherstripped®..: . p

Double-Hung Metal Non-weatherstripped, locked. ..
Windows! Non-weatherstripped, unlocked
. - 1 Weatherstripped, unlocked..

. Industrial pivoted, ¥Me-in. crackS....

) Architectural projected, 4z-in. crackl..
Rolled Section Steel | Architectural projected, 384-in. crac,kh..
- Sash Windows Residential casement, 144-in, erack!.. ..
Residential casement, ¥42-in. cracki ... .
Heavy casement section, projected % erack).

Heavy casement section, projecte

Hollow Metal, vertically pivoted window!..........: ST

Geption of those for double-hung and hollow metal windows
ding up of pressure in rooms, and are based on test dnta.‘

*'& The vales given in this table, with the ex
are 20 percent less than test values to allow for bl
reported in the papers ‘listed in chapter footnotes. ) . .

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

© The it of the average double-hung wood window wag determined a8 He-in. crack and 364-in. clearance
by measurements on approximately 600 windows under heating season conditions. .

d The values given are the totals for the window opening per foot of sash perimeter, and include frame
leakage and ted elsewhere leakage. The frame leakage values included are for wood frame construction,
but apply as well to masonry construction assuming a 50 percent efficiency of frame calking.

resent a poorly fitted window, much poorer, than average.

€ A gg-in. crack and clearance repre
ding, so that no reduction from test values is necessary, as mentioned in :

f Windows tested in place in bui

“footnote a.
. 8 Industrial pivoted window generally used in industrisl buildings. Ventilators horizontally pivoted
at center or slightly above, lower part swinging out. - .

f same sections as industrial pivoted, except that outside framing mem-
ber is heavier, and it has refinements in weathering and hardware. Used in semi-monumental buildings
such as schools, Ventilators swing in or out and are Ealnnced onside arms. }a-in. crack isobtainablein the,
bmt practice of manufacture ana installation, 364-in. crack considered to represent average practice. 7

. i Of same design and section shapes as so-called heavy section casement, but of lighterweight. 1§4-in. crac!
is obtainable in the best practice of manufacture and installation, }4z-in. crack considered torepresentaverage,

practice.
i Made of heavy sections. Ventilators swing in or out and stay set at any degree of opening. }44-in. cracky,
ijsobtainable in the best practice of ma: facture an lat V4q-in. crack considered torepresentaversge

practice.
X With reasonable care in installation, leakage at contacts where windows are attached to steel frame:

work and at mullions, is negligible. With 364-in. crack, representing poor installation, leakage st ¢
with steel framework is about one third, and at mullions, about one-sixth of that given for industrial pi

windows in the table.

The amount of infiltration for varioﬁs‘_t'ypes of windows is ‘giw_}en in Tablgi

22 The fit of double-hung wood windows is determined by crack and

clearance. Crack thickness is equival

tween the inside window frame dimension an
The difference between the width of the window frame gui
sash thickness is considered as the clearance. The length of the perimeter:
opening of.crack for a double-hung window is equal to three times the width,
plus two times the height, orin other words, it is the outer sash perimeter

length, plus the meeting rail length. Al

d the outside sash width=..
de and they™:

I of the window crack in any given's

Infiltration and Ventilation -
221

Z ?gg;{ 1; gtf;;‘:ogece%‘s;alrﬂy used in estimating the infiltration heat loss by th

onds on the . e length of crack to be selected in any give o

p e number of exposed sides, as explained in Chagé n case de-
Values of leakage shown in Table 2 for the ave pter 12.

r the average double-hung wood

window were determined by usin, i i
' g, on nine windows i
Egg}gosgef (;au\ga(xi‘a_ge nfliea.sured crack and clearance oftftﬁ;lrég ;zinlg'bomt-'
N 113 tv eldAlslurvey. In addition, the table gives figures ?gro
poorly fitted wi 0 N of the figures for double-hung wood windows .
for the unlock _gon i ion. Just how a window is closed, or fits whe '? P
glosed, ha: a.rens}lx erable influence on the leakage. The le;.kage will btlall:lu 11?
o the sash ar zogré,tlf 5he meeting rail members are warped, or if the fr. :
and Sash arc 1 itted squarely to each other. It is pos,sible to haa.me
o ith & a;;;t)ré)mrlr)xately th_e average crack and clearance that will l:’: .
vl e least, ou clle that of the figures shown. Values for the ave by
e, ung w00 t’lv;vm ow in Table 2 are considered to be easily obt,a',inlé‘ft')gle
. pBues, pro tded ¢ ?i workmanship on the window is good. Should it be‘
lonpame oot the l:avmldows under consideration are poorly fitted, the la :
loalay fatucs st ould be used. - Locking a window generally d;:crease;g' %r
o vage, but lealzglgz cas(eifl may émsh the meeting rail members apart aLS
ustvxally e ook lea:kégé. windows with large clearances, locking will
ood casement windows may b l
as Y be assumed to hav i
e gf’oar fxltl)i ma:f;ai)ii ac‘lgggl_e-lallng wood window when ?):g;esr?;n gt}é:al(lit leil;%lg{?
crask at a o berat in the closing of this type of window, maintains-the

or metal pivoted sash, the length of crack is the total perimeter of the

movable or ventilating sections. Frame leakage on steel windows may be

1eg. ted When they y 0 wit) ent mor t'al mtro bllck
ne, lec are properl T l.lted

b g g h cem
HOlk or CODCIete. When they are nOt properly Sea.led-‘,‘fhe hnea.l fe etl Of

sash section in contact wi
with steel work at mulli 1t
" ) : at mullions-sh
Vt’(;:;; ost'ttbe values given in Table 2 for industﬁalsp?gégegevgg‘&?vgsat »
inﬂltration?;lsnesashdére applied to well fitted windows, some i‘educti(.)ﬁ i
redutes (o s :rt(;ar’lzil:i :Spphcatg)l;l olf the sash provide’s an air space whiéﬁ
owss By gentt ton and pelps prevent the frosting of the win-
ook Plying storm sash to poorly fitted wi ion i
age of 50 percent may be obtained, the eﬂect‘,t"lsgdfoav:ss;saagf c%g:ig); liI;

concerned, bej < .
Weatherst:l’ips.]_Ilg rgughly equivalent to that obtained by the installation of

Door Leakage

Doors va ) . .
For 5 we‘lllagt,, t%fie?itly in fit because of their large size and tendency to w
v Vindon oy o g CA5nE, ol for 5 porly fidd double g

- If weatherstripped, the Valugs ey 1e tathcog o Sgure shiould be

oor which s f pped, the values may be reduced one-half. A si
have requently opened, as might be th, i ore eingle
extra. aﬁg&‘:nipp,hed which is three timesglghat for : ::‘esl(l3 flilzt:dsfi%r:; sh’qul‘hid
an e is for opening and closing losses, and is kept fron.x beings

eater by the f;
st weathe, e fact that door§ are not used as much in the coldest and windi-

The infiltrat; W v ors is generally a
ration rate th ingi g g y
ter of - 7 rough swinging and revolving doors i
Matter o judgment by the engineer making cooling load 'detl:e}minaticlms

and ‘in the V. ven in Table 3
. ! absence of ad
Tepres N 5 a eguate research data, the alues gi i

p_ €nt current engineering pra.ctice. . ' Some’ tests of .'inﬁltratioh thl’O‘}]gh

Sngm 3
o g and revolving doors have been reported The data in Table 3
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