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MATERIALS AND INSULATIONS
Based on Tests Conducted at the Universily of Minnesota, By F. B. Rowley » £ where U, = coefficient of transmission of thﬁ roofi_
. r_ i ission of the ceiling. N
= coefficient of transmission o . -
5 Mean Connm(:;; Uc; — the ratio of the area of the roof to the area of the ceiling
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MATERIAL DESCRIPTION Le. = '{ggg_' o cing this formula, a _correction-factor must be apphpd. lAs tae
CER] Fame) | SoNOUS Iq using transferred through an air space is proportional to the
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Fir sheathing and building | = * : - by radiation by11 the S};irnacie: :rrlgo 2‘5‘ ugn A orditions. where the
Fit sheathing, bufiding paper | T 0.0 0.1 surfaces of a wall or ceiling ightly higher in temperature than the
and pine lap siding : 20.0 0.50b 4 surrounding objects are only slig tly highe le: According to the
o sty 1ding paper 20.0 0.82b interior surfaces of the walls and ceiling. For example: coefficient of
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Gypeum Fibre Concretar 8734% gypsum and 12349 wood chips |  51.2 74.4 1.66- . a surface in still air is 1.34 B.t.u. per hour fp q e e o outside
Lath and 3§ in. Plaster,___.. Total thickness 3{ in. ... P 70.0 - 2.50b . . .the average coefficient of an air sp: )
roth ap gt A heit, whereas h
) Harod Thre . ade from exploded 17.9 77.8 0.32 - fahrenhel 1.10 B.t.u. per hour per square foot per degree fahrenheit
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Pine lap siding and building T wall is about the two surfaces, at a mean temperature of 40 deg.
plaeer T | Lap giding 4 in. widen i 1B 98 . difference between Sicient of 1.10 is equivalent to a surface coefficient
T, in - . . 1 .
Sheet Rock Pyrofill Roofing, | Plaster board, gypsum fibre concrete A fahr. An air space coethcient o f losing the air space, where the
SoeavoFiapes T | Shregdod mameeh SO st Binder T %8 I o058 'l ©  of 2.20 for each of the two surfaces encl gl coefficients of the two
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| overall transmission is computed by g

i i i : oefficient of the air space
aln addition to the conductivity values for the authorities listed, considerable work of importance per- surfaces en closmg the air space instead. of the ¢
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taining to the heat transmission of various types of construction and materials has been done by the late . N ‘e the values of U, and U, ce tO b? u N
Colicge, 2 K- Allen and Prof. A J. Wood of the Engincering Experiment Station of Pennsylvaia State itself. 1Her}1lce, mﬂg e'g:tr: l(r:rn%he surfaces of the roof and ceiling enclosing
ollege. . . s formula, the coemct .. t of heat
bFor thicknees stated or used in construction, not per 1 in. thickness. ! . addmonal amount o
SSee Chapter LX, by Chas. H. Herter of the Report of the Insulation Committee, A. S. R, E., Annual,_ the attic should be increased to allow for the

Meeting, 1922, Revised to 1924, entitled, Heat Transmission of Insulating Materialy for a more compre-
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Note that actual thicknesses of lumber are used in the computations, - work a correction should be made to allowt ?rthan the area of the ceiling,
rather than nominal thicknesses. s '+ pitched roo{li)ver o g? }éﬁ\teegtzt;;:ls)gegyeradiétion by each square foot -
On account of the fact that the internal resistances of metal and single ~ and hence, the a "|‘0u than is given off by radiation by each square foot of
thicknesses of building paper (used because of its value as a wind stop - °f,‘l'.°0f su;gg: isless than 15 g . . .
only) and roofing felt are very small, these resistances were neglected in ceting suriace. molewill illustrate the use of this formula: Determine
the calculations, in accordance with standard practice. The computations’, The following example w; transmission of a roof constructed of asbestos
for wood'shingle roofs applied over wood stripping are based on 1 by 4 i i the combined coefficient (o)d sheathing on rafters, an unheated attic, and
wood strips, spaced 2 in. apart. Since no reliable figures are available shingles applxeddovfr :"0 ceiling, based on a roof having a % pitch, for
concerning the conductivity of Spanish and French-clay roofing tile, of . a wood lath an ?as_ erl 9 g :
which there are many varieties, the figures for such types of roofs were- -~ | which the value of n is 1.2.
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taken the same as for slate roofs, as it is probable that the values of U’ Ue = 1 wgl = 0605
h A 1 1 1 0.
for these two types of roofs will compare favorably. _ Ry 1o T 3w T 50 + 700
The coefficients of transmission of the pitched roofs in Table 34 apply " ) )
where the roof is over a heated attic or top floor, such that the heat passes Uew = 1 = 0.588
directly through the roof structure including whatever finish, if any, is..- it 1

applied to the underside of the roof rafters. By a heated attic is meant an ;.
attic to which heat is supplied directly from the furnace or boiler by .~
means of radiators, warm-air registers, or other means. -

If the attic is unheated, the roof structure and ceiling of the top floor _
must both be taken into consideration, and the combined coefficient of | k cer 1 deg. fahr. difference in
transmission determined. The formula for calculating the cotnbined - B.t.u. per hour, per square foot of roof area pet d ?gth ceiling and the
coefhicient of transmission of a top-floor ceiling, unheated attic space and .. - B temperature between the air near tbe underside o e n
pitched roof, per square foot of roof area, is as follows: ' o outside air. '
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' Substituting these values in-the preceding formula: S
- ' 0.605 X 0588  _ oom
U = 127X 0.605 + 0588 ,




