CHAPTER 11

- 1956 Guide

TapLB 2. INFILTRATION TarouGH WINDOWS

Expressed in Cubic Feet per Foot of Crack per Hour

Winp VeLocrrT, Miuespes Hour

Tyre or WINDOW REMARES - . ——
. 5 10152 |25 }30 -
S — I
Around freme in masonry wall—not calked®...... 3 g} 147 20) 271 35
‘Around frame in masonry wall—eatked®. ........] 1 2] 3 4 51 8
® 2} 8} ;| 1T} 23} 30

Doubte-Hung Wood He-in.
Sash Windows (Un- wood frame leakage® .
locked) | Ditto, weatherstrip

Total for poarly

‘Around frame in wood frame construction®. ..
Total for average window, non-weather-stripped,

crack and §ga-in. clearance.® Includes, i
Z 21| 39| 59| B30 [ 104

Double-Hung Metal Non-westherstripped, locked. ...
1 Non-weatherstripped, unlocked.

Weatherstripped, unlocked

Windows

‘Architectural projected,

Rolled Section Steel | Architectural projected, 364-in. crackt. o
Bash Windows™. Residential casement, Y4-in. crack?. .. 33 :
Residential casement, Yis-in. erackd. ..o 14} 33| 521 761100 128
Heavy e o jected, Yha-in. crackl.| 3 | 10 %g a 32 48

Industrial pivoted, He-in.

Heavy casement section, projected, 349-in. cracki.] 8 24

Hollow Metal, vertically pivoted window?. ...

= The values given in this table. with the exception of thoss for double-hung
test values to sliow for building up of presaure in rooms, and sre based on test data,

reported in the papers listed in chapter footnotes.

are 20 percent less than

b The values given for frame leakage are per
nry
t

windowe. Some of the frame leakage in masol
vented by os.lln&f For the additional reason
it is considered

mined by the calked and non-calked tes

»The fit of the average double-hung wood wind
measurements on appmxmutely 600 windows un:
window opening per foot of gash perime
takage elsewhers leakage. The frame leakage values inelu
but apply a8 well to mssonry oonstruction assuming a

* A §y-in. arack and clearance re‘{)ment [y 'r;oﬂy fitted window, 3 3 .
80 t duction from test values is necessary, as mentioned in

d The values given are the totals for the
1 and so-aﬁed

1 Windows tested in place in building,
footnote n.

¥ Industrial pivoted window

such a3 schools. Ventilators swing in or out and .
facture and Hati 344-in. orack considered to represent average practice.

visable to choose the m;sonry frame

generally used in industrial buildings. Ventil:

at center or slightly above, lower part swinging out.
X b Architecturally projected made of same sections as industrial pivoted, except that outaide fmmiln;_n{em-
ber ia heavier, and it has refinements in weathering and hardware. Used in se u tal d
are i&\xm:ed on side arms. Ya-in. crack isobtainsbleinthe

best practioe of

i Of same design and section shapes

h_obc'ainnble in the best practice of man
e

§ Made of heavy sections. Ventilators awing in or out AD:
isobtsinable in the best practice of manufacture and ins!
practice. Known as Intermediate Windows by steel window manufacturers.
i llation, leakage at contacts where windows are

work and at mullions, is negligible. With 344-in. crack, repr t: poor \ K B o
hird, and at mullions, about one-sixth of that given for industrial pivoted

k With ble care in

with steel framework is shout one ¢!
windows in the table.

The amount of infiltration for various types of
91 The fit of double-bung wood windows is
clearance. Crack thickness is equivalent to one-h :

tween the inside window fram :
en the width of the window frame guide and thezz
1

dered as the clearance. The length of the perimeter

The difference betwe
sash thickness is consi

opening or crack for a double-hung window 1 v
the height, or in other words, it is the outer sash perimete

ength. All of the window crack in any given

plus two times
length, plus the meeting rail I

as so-called heavy section casemend, but of ligpterweiz
ufacture and installation, Hz-in. crack consi

and hollow metal windows

foot of sagh perimeter, as determined for double—hungewood

walls griginates in the brick wall itself, and cannot be pre-
hat ealking is not done perfectly and deteriorates with time,
1 e values for calked frames as the average deter-

ow was determined as Ye-in. crack and 344-in. clearance
der heating season conditions. A

ter, and include frame
ded are for wood frame construction,
50 percent efficiency of frame calking.

much poorer than average.

no re
ators horisontally pivoted

ht. Yb-in. crack
dered torepresentaverage -

d stay set at any degree of opening. e-in. crack
tallation, ¥52-in. crack idered torep! t g0

attached to steel frame-
tion, leakage at contact

e dimension and the outside sash wi

is equal to three times the width

Infiltration and Ventilation

room.is not necessaril}; used in estimatin i i .
g the infiltration h

qraccll&s metgjd. The length of crack to be selected in alllly tzt‘;’;gsscfsz t&he
pe% ; on the number of exppsed sides, as explained in Chapter 12. e—
i go‘;vesw()f legkage shown in Table 2 for the average double-hung wood
‘window ¥ ere determined by using, on nine windows tested in the labora-
'wiziows / a.veflia_ge measured crack and clearance of a large number of
M tg(lim 1 13 a field survey. In addition, the table gives figures for a
o ischod sonition. _ Tuss how o window 16 Clomch. o e whom i te
closed, has considerable ix;ﬁuence on th T e e T 1o
¢ ! ; e leakage. The leak i i
e R

) : t y to each other. It is possi ;
g}:gﬁzv W“t‘;hl approximately the average crack and clear;)n:essl};)llxgttgvi}lllal‘;: o
& leaks -%l(ili eastddox_xble that of the figures shown. Values for the a.verave
qovtle pro%ivggg t}v}v;ngg:\{(;:: Ta}i)ile 2‘ar§hco‘nsidered to be easily obtainabglz

, g anship on the window is good. i

ﬁl:l)(v;get‘l;:fuz}sxes }?(’)l\rxll?img: ‘11151:3((11er (:I(J)nsll(cjleration_ aée pooxgly ﬁtmnggidi;l;gzg
l ; ed. Locking a window generally d 1
ireler{:ag:é }i‘ﬁz 1?e;§;xlgz czals(e)i;l mvsiy é)ush the meeting rs%l memgerse (:::ﬁ? Sa:ﬁ
i lea:kage. ndows with large clearances, locking will

Wood casement windows ma,; -

y be assumed to have th i
?ﬁ ng; ;léina;g;a;)gei ;igublp-laxlng wood window when prqgesr?;rn gt}ltzcllt le?ﬁi‘f
ing, o normal « value.on in the closing of this type of window, maintains the
mgf(;rbigetal pivoted sash, the length of crack is the total perimeter of the
neglect.edosv Kent;l}z:tmg sections. Frame leakage on steel windows may be
o ecte conc%lte e;\rﬁfe properly grouted with cement mortar into brick
sash section in contact s»filtlﬁhst};e?sv;‘l):agmﬁ!y seallled, the linear oot of
) . mullions shoul

percent of the values given in Table 2 for industrial p‘i)\‘rlo(éegewfzgl&?v?sat %

When storm sash are appli
; L oW pplied to well fitted windows ion 3
e et e e
dowss B transmission and belps prevent the frosting of the win-
- y applying storm sash to 1 ; e win
leakage of 50 » poorly fitted windows, a reduction i
percent may be obtained, the effect i dindy n
concerned, being r. ° ined, effect, so far as air leakage is
weatherstrips. g roughly equivalent to that obtained by the installation of

Door Leakage

D . : .
For (z)iofvsexl,f‘lfni};, t%;ie:titly in fit because of their large size and tendency to warp
Wood o ogr, the leakage values for a poorly fitted double—huné
used. IF weatﬂmy e used. If poorly fitted, twice this figure should be
dooe whil'® fers’orm_ped, the values may be reduced one-half. A single
have & wap i3 r?guently opened, as might be the case in a store should
extng ol : applied which is three times that for a well fitted door. This
reator by thl::cfz é: :};);t?ipemug and closing losses, and is kept fron'n being
o5t wonther oors are not used as much in the coldest and windi-

The infiltration rate th ingi 4

matter of | rough swinging and revolving doors is
and o ge]:gg;nent tl_)y the engineer making cooling %oad detex:gnexlil:;:ilgnsa
reproseLt s I;ce of adequate research data, the values given in Table 3
Swinginy cox ent engineering practice. Some tests of infiltration through
g and revolving doors have been reported.t The data in Ta.bleg3




