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Air Spaces and Surface Coeflicients »

The following from Bulletin No. 102 6f'the Engineering Experiment
Station of the University of Illinots, is pertinent:
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"TaBLE 3. CONDUCTANCES ‘OF AIR SPACES2 AT VARIOUS MEAN TEMPERATURES

CoNDUCTANCES OF An SpacEs POR VARIOUS WiprHs IN INCHES
MEAN '
Dra. Fan 0.128 0.250 0.364 0.493 0.713 1.00 1500
. - 022
) 1.370 1.180 1.100 1.040 1.030 1.
§8 %:gg(s) 1.425 | 1.234 Hég i'(l)g(s) 1(1)3(2) }.(l)gg.
40 2.470 1.480 1.288 . 1-168 1.152 1.149
50 . 2.560 1.535 1.340 1.242 . . .
1.210 1.195 1.188
- 60 2.650 1.590 1.390 1.295
’ 1.250 1.240 1.228
70 2.730 1.648 1.440 1.340 2
' 1.295 1.280 1.270
80 - 2.819 1.702 1.492 1.390 1 1 1.200
90 2.908 1.757 | 1.547 1.433 . . L
) 1.380 1.362 1.350
100 2.990 1.813 1.600 1.486 pEt 1302 | 1392
110 3.078 1.870 1.650 1.54 1. . .
1.467 1.445 1.435
120 3.167 1.928 1.700 1.580 pies 1
.250 1.980 1.750 1.630 1.510 1. .
}ig . 3340 2.035 1.800 1.680 1.550 1.53(9) igég
150 3.425 2.090 1.852 1.728 |- 1.592 1.56¢ R

.lThevmal Resistance of Aér Spaces, by F. B. Rowley and A. B. '{\lgren (A.S.H.V.E. TRANSACTIONS,
Vol. 35, 1929).
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reliable air-space conductance values have not been availab

unltai(la":;l::seitl?,‘it has be%n the practice in the past, when calcul:;tmg ghﬁ
heat transmission through constructions containing air spaces, ! l? asgl gn
still-air surface values to the surfaces enclosing the air Spaces,h ra 193:8 an
to consider the air spaces as solid insulating x.na.terl'als. In the : edarclm
1929 editions of THE GUIDE the heat transmission tables :vere ’I?Sbl x
the average value of 1.34 for surfaces in still air taken g)m a }fou;
which is equivalent to an air-space conductance of 0.67 Btu plfrtween
per square foot per degree fahrenheit difference in temperature be
the two sides. . A o . _

According‘to tests conducted “at the University of anes?ta_., qulﬁls' A
the direction of Prof. F. B. Rowley, conductances of air spaces for various"

widths and mean temperatures average somewhat higher than 0.67

’ ‘ i : i tically no increase in ,
Table 3). These tests indicate that there is .practical _!
Ehe co'ndt)xctance-of an air space beyond about 1 1n. 1n width, and that the:

28

g

Y s o s s

PRSP

CoAPTER -3—HEAT TRANSFER THROUGH MATERIALS AND CONSTRUCTIONS

average conductance of air spaces of this width or greater at a mean tem- -
perature of 40 F is about 1.10 Btu per hour per square foot per degree
Fahrenheit difference in temperature, although this value is probably
sufficiently accurate for all air spaces of 14 in. or more in width.

Surface coefhicients increase with the velocity of air passing over the
surface. Factors for determining conductances of outside surfaces under
moving-air conditions are given in Table 2. It is the practice to increase .
the still-air surface coefficient by ‘the factor 3 to allow for moving-air
conditions, which is approximately equivalent to a wind exposure of 15
‘miles per hour. Thus, the conductance of the average surface for still
air is 1.34, based on the values given in Table 1, and when increased by
the factor 3 to allow for moving air, the outside surface coefficient is
3 X 1.34 or 4.02 Btu per hour per square foot per degree Fahrenheit
difference between the surface and the air in contact with it.

The over-all transmission of any wall for a wind exposure other than
15 miles per hour, can be computed by assigning the proper outside sur-
face coefhcient, but in most cases the accuracy involved does not warrant
this degree of refinement, and it is sufficiently accurate to base all calcu- -
lations on the one wind exposure. For example: If the heat transmission
coefficient of a certain wall is 0.20 based on the outside surface coefficient
of 4.02 for a 15-mile wind velocity, this coefficient would not vary more
than 1 per cent, plus or minus, for a variation in the wind velocity of
5 miles per hour, plus or minus, based on data contained ‘in. Table 2.
Computed coefficients are not accurate to this degree of variation in most
cases, particularly when it is considered that over-all coefficients will often

vary to a much greater extent with the density of the materials used in
the construction, the moisture content, the mean temperature, the quality
of workmanship, and other factors. ‘

Conductivities and Conductances

The majority of the conductivities and conductances of the building
materials and insulations given in Tables 4, 5, 6, 7 and 8 were determined
by the hot-plate method of testing.? Attention is called to the fact that
conductivities per inch of thickness of materials or insulations do not
afford a true basis for comparison, although they are frequently used for
that purpose. Correct comparisons should take into consideration many
different factors, including conductivities -or conductances, thicknesses
installed, manner of installation, etc., while the selection of an insulation
should also give consideration to structural qualities, as well as material

~and application costs. At present there is no universally recognized

method of rating insulations. Conductivities and conductances of build-

. ing materials and insulations are useful to the heating engineer in deter-

mining over-all coefficients of heat transmission of walls, floors, roofs
and ceilings. ) '

Computed Transmission Coefficients

_ As previously stated heat transmission coefficients of many common
types of building construction are given in"Tables 9 to 33, inclusive, each
construction being identified by a serial number. For example: The co-

3See Standard Test Code for Heat Transmission through Walls (A.S.H.V.E. TRANSACTIONS. Vol. 34, 1928).
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