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- considered in selecting- a- material for use°

Surface emissivity values
should be obtained by tests. .
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PRACTICAL COEFFICIENTS AND THEIR USE

For practical purposes it is necessery to compute average coeflicients
that may be applied to various materials and types of construction. Table
4, gives representative values for dry materials at 75 F mean temperature,
as selected by the ASHAE Technical Advisory Committee on Insulation.
in inches times the tem- Since there may be some variation in the materials and in test conditions,
‘ he cube of the thickness of the space ‘i nOAES & M ess than 3 these selected values may not be in exact agreement with published data of
s pmd: o ofﬁtﬁei:nce (Fahrenheit degrees) acxioss ?ﬁe sga?grli‘eat flow up- ~ all manufacturers. The exact value for the conductivity or conductance
i perature . downward, or less than

for heat flow horizontally or
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Reference 9 may be col,lsulvtfﬁ(-;h may be defined ss those for which the

For narrow air spaces,
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{ I radiative heat transfer coefficient } 2: t?s %irtai:rgiggéaﬁtuzﬁism Iéll?ut}a:';lu f::l only be secured from unbiased }
' ra ansiy : . S . . i
R ward, the conductance 16 til:)?lef‘lt,rllllrg\f)gtheair, since convection is practlcall); ‘ g Y ih
; - and tha.;,eflor c’I(‘);llgu:atgi):tﬁm component can be computed by means o ‘ Caution |

i onent can be | .. o : ,' ‘
4 and Table 4 of Chapter 5; the conduction comp ' The eonductivity or conductance values given in Tables 3 and 4 are ?l,‘
A taken from values obtained in most cases by the guarded hot plate method {x‘
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o B o) i ASTM Standard C-177-45 which states,
: A e -
LR .
. € CONCRETE  OFpA & CONCRETE ‘‘Becanse of the requirements preseribed in this method as to conditions under
14 : - ERR i which conductivity tests shall be made, it should be recognized that the conductivity
e o VG coefficients obtained will not necessarily be the values pertaining under all service
: dANE A R PLANE © ! conditions. As an example, the method provides that the conductivity coefficient
KH i shall be obtained by test on dry specimens, while in service such a condition will
- HEL e € . seldom be realized.” . . .
AANE B '-.l. - ' . ;
-l . A The user should realize that the average conductivity and conductance
e € —isREAAL | PLANE - values given in Table 4 do not necessarily apply to all products of the same
;E A § general description. . .In using these .values, judgment should be exercised
2F rocn woor o TSl & owmEreR w1th' regard to the extent: to which the product (either as received or as
2 inSuLATION o . applied) will comply with the tabulated values. Exact conductivities or
e thl_' - (tzonductances for specific materials should be obtained from the manufac-
ch S urer.
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Because U values for heat flow upward, such as for ceilings in winter,
may differ greatly from U values for heat flow downward, such as for ceil-
ngs 1n summer, a serious error may be made in calculating heat losses.or

Fig. 5. Secrion OF ConcreTs WaLt Havineg STEEL
T Tie Rops AND INSULATION
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; ) o tempers- gains if the appropriate U value is not used. (See Chapter 13 for recom-
P -’ - the conductivity of air at the appropriate mean mpe mended temperature gradients for cooling loads.)

e computed usmglt é'hio ter 5). i . . ] d Due to the inconsistency of actual building construction, because of the
e ture (see Tatl;lg ¢ -(’ﬁﬁ er;)nt mean temperatures, 'c,emperatuge ﬁerggg:is(;na% =g h}lmain element, many designers do not use overall coefficients of transmis-
RS o : - i r B sion i

L effecive smpsivitien see ndicated 1o Tabie B of 1 crapalation construction 1 nstallod, under contiras aupevision Th choud oo be
: 'l i As indicated, use may be n:;eetgb;e to obtain conductances for 'Condltﬁl;ssl : noted that these coefficients do-not include any factor of safety and that
Pl of conductance val_uefs mn -those given. Interpolation of resistance va e when no supervision is used, some designers incorporate a 10 percent
E é moderately d;ﬁex;fn(;o rso I::cially in relation to emissivity valves. . : factor of safety. )

P is not recornmenaed, £8P o5 values for the surface reflectivities an tru

RS Table 3, Section C gives : building cons
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£ materials used as boundaries of air spaces.in Computed Heat Transmission Coefficients
{ sivities of matery adi
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tion, for total radiation at ordinary building temperatures. E
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) s In the analysis of any wall construction for the purpose of calculating
ombinations of these materials, for use in co% h A Y PUIPO o J

" iy the overall co ient of h ¢ P LY 4
emiseivities 1ot vapou%c f Table 3, are given In the last two columns Of_g_:. te efficient of heat transmission U, it is first necessary to de
junction with Section B © ) _ -

R mine the pa‘ths of heat flow, that is, whether they are parallel or series,
y 3 Junction . ,  \ wilding const? gz;; gg;z:;nan%r_l lcl)f E(;;thih ’fhjs is ir;leschclord?’?ecé mvgth tghe basic lg‘yts‘of
toih Ty . i aces 11 bul ._ T U er which state that n para ow conduclances are addrfive,
% W When considering he?,t t;aél:f;rsauc:f(;.scse{su;lsgst be known.. The po b tWehlle_ ' series flow the resistances are additive. Likewise, in order to de-
Py * the emissivities of the Ofuhighly refiective surfaces dueé to exposure torfadé Tmune the total resistance for the wall, the conductance must be known.
l, of change 17 en'nss“?ltgn?cal action, deposition of dust, soiling of the;;‘ilst . € importance of this analysis caninot be over-emphasized. This is
’ i dltltcl)lrésa%l;)‘)llilégl’zigxgl gf coatings eve;x though transparent to the eye,
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