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the air space. The coefficients given for air.s
the total conductance from surface to surface.

~ The radiation portion of the coefficient is affected by the diﬂ'erence.'iﬁ"
temperature between the boundary surfaces and by their respective emis.
sivities and is practically independent of depth. The convection and
_ conduction transfer is controlled by depth and shape of the air space, the
_roughness of the boundary surfaces, the mean temperature and the direction
of heat flow. For air spaces usually employed in building ¢onstruction
the radiation and convection factors vary independently of each other. ’

Table 1, Section B gives experimentally-determined conductances

" . : 1 A of
vertical air spaces bounded by such materials as paper, wood, plaster, etec.,
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Fie. 3. CuryEs SHOWING RELATION BETWEEN SURFACE CONDUCTANCES FOR
. D1FreBRENT SURFACES AT 20 F MEAN TEMPERATURE . - o

having emissivity coefficients of 0.8 or-higher, and having extendedA b@el '

surfaces perpendicular. to the direction of heat flow. The conductances
decrease as the depth is. increased but change only slightly for spaces

‘greater than § in. Air space tests reported by Wilkes and P
conductance values for air spaces of 3P° y and Peterson gave

’ 2 in. depth having b i
with emissivity values of 0.83 as followst. - oundary surfaces

Vertical

BRSSP v o
Horizontal (heat flow upward)........ c.. 1,82 -
Horizonta.l (heat flow downward)........ 0.94

Since, in buildings, the sarme consirustions may. be used for condifioh
) .1 buildin, the sam y_be used -for conditions’
where the direction of heat flow may be in' one direction or its oppoite,
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i onstruction involves vertical air spaces, an average
and S1% 1111(‘)1 %tgfpt;l;e((];our (square foot) (_Fahrenhelt degree temperature
value of 1. as chosen for use in calculating the over-all coefficients. . .
diﬁerencszezovis wherever air spaces § in. or more in depth were'mvolved.
Tables r both boundary surfaces of an air space are faced 'w1th met:,lls

If one O low emissivity surfaces, the radiant beat transfer will be grea.il dy
which bave mparison with that occurring from surfaces of ordinary build-
!-educed o pTa‘.ble 1, Section C gives conductances and resistances of

g 72 bounded by one reflective surface with an _emissivity of 0.05.
ey SPMS es include heat transferred both by radiation and cquectxon,
Ell;t? St.?l: ralxlﬁation component is relatively small for the test conditions.

i terials are installed with single or multiple air spaces,
Whegtfggef:éﬁix horizontal or inclined) of the material and the l(}uec-
the pofSI heat flow must be taken into consideration. For example, the re-
D ff upward heat flow is about one-third the resistance to downward
sm%nﬁgw in a horizontal position (Table 1, Section C). The dlﬁ_(ilreilnce
hea n the conductance through vertical air spaces and that throug : or-
» etwff and sloping air spaces with upward beat flow is considerably less.
%ontil ward heat flow it is recommended that a value of 0.46 be usgc(li fl())r_
.u;): coII)xductance of horizontal or sloping ilr s;;ac:;;)rgupdetti'e ?;1 c())ngssl ?1‘ hz
i ials having an emissivity of ap oximately 0.09.
rs:irine:‘gt‘),:dzzatme value is ilso recommended for 51m.11ar vertical air spaces.
When considering heat transfer to and from reflective surfaces éntlguﬂ(‘inuel(gi
construction, the emissivity should be known. Thl(sl'can be de Zn:'oom
directly for the long wave length radiation correspon ing to ?‘vem%, e room .
d wall temperatures. The possibility of change m emissivity Wi dl :
i? exposure due to surface coatings, chemical action, sdeposxtlon of dust,.
etc. must be considered in selecting a material for use®.

PRACTICAL COEFFICIENTS AND THEIR USE

cti it is necessary to have average coefficients that
maF.;? lt‘)g g;(g’llicea('il &uwl;ggiS(?is materials and types of construction W}thou}; the
necessity of making actual tests. In Table 2 coefficients are given t‘<1)1r a
group of materials which have been sglected from tests by vagous t:u r(i);,- .
ities. Since there is some variation in the resulting va.lfues bLue \1’8(.; ria-
tions in materials and in test conditions, average values ordt e zixsl\ilated o
ditions- encountered in building practice have been selected an a.lls o
Table 4. These coefficients were used in the calculation of (iver cloe oi
cients given in Tables 5 to 18. These tables constitute typical examp ei f
combinations frequently used, but any .sgeclal constructions not §‘Z§'nf “a.n n
be computed by the use of the conductivity valuesin Table 4 and the |
damental heat transfer formulas. .

Caution

The user should realize that the average gonductlwty and conductance
values given in Tables 2 or 4 do not necessarily apply to all plllrodﬁ;:ts of th:
same general description. In uging these values judgment should: eii exeas
cised with regard to the extent to which the product (either as aecet}.v d or 3
applied) will comply with the gabulated values. Exact con i.llc ;;nal;es or
conductances for specific materials should be obtained from t e er.

Insulating Materials

In order to determine the benefit derived from the addition of insulating

materials to a given construction, the over-all coefficient of heat transmls;/




