150 CHAPTER 1

Table 1.... bfiltration Through Walls*
Expressad in cubic foet par (square faat) (oor)

1960 Guide

considered as the clearance. The length of the perimeter
opening or crack for a double-bung window is equal to
three times the width, plus ¢wo times the height, or in
other words, it is the outer sash perimeter lengtb plus the

Wind Velocity, Mies per Hour
Trpe of Well
S(1o|ts{ 20 25 3o room is not
Brick Wall®
8¢ in. Plain R 8 2 19 123
Pl d 02{0.0410.07] 0.11 | 0.16 | 0.24
Plain L kP 12 s B
13in. Pi A 01)0.010.03] 0.04 | 0.07 | 0.10
Plastered® 10.03) .lUfO.Zl 0.36 | 0.53 { 0.72
Frame Wall, lath snd plas- 0.03!0.(770413 0.18 ]0.23 | 0.26
ter*

ting rail length. A!.l of lhe wmdow crack in any given

ing the infilirstion
heat loss by the mwk met.hod The length of crack to be
selected in any given case depends on the number of exposed

des, as explained in Chapter 12.

Valum of leakage shown in Table 2 for the average
doub[e—hung wood window were determined by using, on
nine windows tested in the laboratory, the average measured
crack and clearsnce of a large number of windows found
in a field survey. In addition, the table gives figures for a

poorly fitted window. All of the figures for double-hung °

wood windows are for the unlocked condition. Just how a
wmdow is closed, or fits when it is closed, has considerable

Tha values given in this tablo are 20 percent Lo that test valoes 1o allgw
bmldh(updm and are based on test data. the
i in roocas, oa reparted in

office building, with imperfect sealing of plaster at the base-
boards of the rooms. Wltbperfectseahngthermgesfmm
0.5 to 2.7 percent; ora p , which
indicates the unpartance of gnod worknmnshxp for proper
sealing at the baseboard. It will be noted from Table 1
that the infiltration through properly plastered walls can
be neglected.

The value of bm.ldmg paper, when applied between
h and shi indicated by curve 3D-7D, Fig. 1,
which represents the eﬁect on outgide construction only,
without lath and plaster. The effectiveness of plaster prop-
erly applied is no justification for the use of low grade
bmldmg paper, or of the poor construction of the wall con-

on!.hsleakage Thele&kngewxﬂbehxghlfthe
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 & leakage at
least double that of the figures shown. Values for the aver-
age double-hung wood wlndow in Table 2 are ounsdered
to be easily obtainabl ided the work
on the window is good. Sbould it be known that the windows
under consideration are poorly fitted, the larger leakage
values should be used. Locking a window generally decreases
its leakage, butmsumecaswmypushthemeeungrﬂl
members apart and increase the leakage. On windows with
large clearances, lockmg will usually reduce tbe leakage.

Wood may be d to have the
same unit leakage as for the average double-hung wood
window when properly fitted. Locking, s normal operation
in the closing of this type of window, maintains the crack
at a low value.

For a metal pivoted sa.sh the length of crac.k ig the total

taining it. Not only is it difficilt to secure and

the full effectiveness of the p]xs'ter but also it is highly de-

sirable to have two points of resistance to sir flow

with an air space between them. The infiltration indicated

in Fig. 1 is that determined in the )abomtory, and should

be multiplied by the factor 080 to give proper working
values.

Window and Door Leakage

“There sre two methods of _estimating air leakage through
window and door cracks, mnnely, (1) the erack method, and
(2) the air change method. The crack method is genera.lly

a.sbm'ngmoumumwthmthewchange
method, pravided the variables, such as crack width and
clearance, can be properly evaluated.

Crack Method

The crack metbod is based on known air leakage factors
for various types of windows, and widths of crack and
clearance. The wind velocity and length of crack are also
cansidered when the erack method is employed. The amount
of infiltration for various types of windows is given in Table
2 The fit of double-bung wood windows is determined by
crack and clearance. Crack thickness is equivalent to one-
half the difference between the inside window frame dimen-
sion and the outside sash width. The difference between the
width of the window frame guide and the sash thickness is

¥ of the Frame
leal on stee] wind maybe i d when they are
properly grouted with eement mortar into brick work or
concrete. When they are not properly sealed, ihe linear

- feet of sash section in contact with steel work at mullions

should be figured at 25 percent of the values given in Table
2 for industrial pivoted windows.
When storm sash are applied to well fitted windows, some
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3D-70: 3-D-16 inch shingtes on | x 4 inch boards on § inch centers with
paper, 7-D-16 inch chingles, thiplap ond paper.
Fig. 1. ... infiltration Through Various
'I’ypes of Shingle Construction
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Toble 2. ... infiltration Through Windows
Exprestod in cubic feof per foot of crock per hour®

Wind Yelocity, Miler per How

Tree of Window 5 10 15 20 25 30
Around frame in masonry wall—not ealked® 3 8 " 20 27 35
Around frame in masonry wall-—calked®. ... 1 2 3 4 5 6
Around frame in wood frame construction 42 6 1 17 23 30

Total for ge window, h d, {e-in.

Double-Hung Wood Sash erack and 3¢,-in. clearance.* Includes wood irame leak-|
Windows (Unlocked) age! 712 39 ) 59| 8 | 104
Ditto, weatberstripped? 4 13 2% 36 49 63

Total for poorly fitted window, non-weatherstripped, 34a-
in. crack and 3¢3-in. clearances Includes wood frame
1

eakage® o2 9 11} | 154 ) 199 | 249
Ditto, weatherstripped!

6119 ) 3| 51} 7} €2

2 45 70 9 ) 125 ) 14
20 47 74 | 104 | 137 | 170
L] 19 32 46 60 7%

Non mthersmpped locked
dows! ripped 4
Wcat.hcrslnpped, unjocked

Indusirial pivoted, Mg-in. cracks..... ... . .. ...l 52 108 178 | 244 | 304 | 372
Architectural projected, 3§2-in. crack®. .15 36 62 88 112 | 139
Rolled Section Steel Sash | Architectural projected, 3§4-in. crackt, 20 52 88 | 116 | 152 | 182
Windows* Residential casement, }§¢-in. cracki.. [} 18 33 47 60 4
Residential casement, 3§p-in. cracki.. 14 32 52 76 { 100 } 128
Heavy casement section, projected, 364-in. 3 10 18 26 36 48
Heavy casement section, projected, }§3-in. crack/ 8 2% 38 54 72| 92

!idlnw Metal, Vertically Pivoted Window! .<~.................

30 88 | 145 [ 186 | 221 | 242
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reduction in infiltration is secured; tho appliestion of the
sash provides an air space which reduces the heat trams-
mission and helps prevent the frosting of the windows” By
applying storm sash to poarly fitted windows, a reduction
in leakage of 50 percent may be obtained, the effect, so far
a3 air Jeakage is concerned, being roughly equivalent to that
obtaired by the mstaﬂmon of weatherstrips.

Door Leakage

Doors vary greatly in fit because of their large size and
tendeney to warp. For a well fitted door, the leakage values
for a poorly fitted double-hung wood window may be used.
If poorly fitted, twice this figure should be used. If weather-
stripped, the values may be reduced one-half. A gingle

door that is frequently opened,.as might be the case in &

store, should have a value applied three times that for a
well fitted door. This extra allowance is for opening and

Intermediate Wins
kuhbmlmthud.,mdumunnm.l

Yiasin, crack is obtaivable in the bost praction of manafacture and in-
Mnsgvnby.hdmdwvmuf-am
camewoek sod 1 ltons, s cgligible With oo, rack, rove-

closing I , and is kept from being greater by the f_act
that doors are not used as much in the coldest and windiest
weather.

The infillration rate through swinging and revolvmg doors
is generally » matier of judgment by the engmeer making
cooling load determinati In the ab: of te re-
search dafa, the values g;ven in Table 3 may be used to
represent current engineering practice. Some tests of infiltra~
tion through swinging and revolving doors have been re-
ported’ The data in Table 3 are indicative of what might
be expected in this connection, but it should be noted that
Table 3 is based on a no-wind condmon, and therefore is 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 cansed by wind, temperature differences,
and the degree to which & heating or an air-conditioning
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