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TaBLE 2. FacToRs 10 BE UsEp. I DETERMINING VALUES OF QUTSIDE Surrace
) COEFFICIENTS (f,) UNDER MOVING Air ConpITIONS. :

IN EACH C.A‘SE. THE MOVING AIR FACTOR IS BASED ON STILL AIR COEFFICIENT f; FOR Same MATERIAL.

OR CONDITIONS WHERE WIND VELOCITY IS NOT KNOWN USE .THE FACTOR (3) or
TAKE fo AS 3 fi FOR SAME MATERIAL,

Ve Troars o — Moamgrm orit | e,
5 2.38 2,19 2.28
10 3.20 2.71 2.96
15 3.76 2.95 3.36b
20 4.22 3.02 3.62-
Additional Values—Smooth Surface
10 2.20
20 o ‘ 2.60
Above 20 R, 3.00

aTaken from Engineering Experiment Station Bulletin No. 102, of the University of Illinois. Addi-
tional values from Engineering Experiment Station, Pennsylvania State College, reported by Professor
Wood. Tests at Pennsylvania State College indicate character of surface, rough or smooth, more important
than material of surface. . -

bThis is usually taken as 3 even.

that values of k and C as well as U are dependent on the temperature
range, and it is therefore desirable that the investigator determine heat-
transmission values under conditions approximating those existing under
actual conditions. ' :

In the case of air-space construction, an air-space coefficient for éaeh_;
air space must be inserted in either equation (5) or (6). Thus: for a -
simple wall with one air space, P

TABLE 3. CONDUCTANCES OF AIR SPACESa AT VARIOUS- MEAN TEMPERATURES

Mesx .. CONDUCTANCES oF AIn Spacks ror Variovs Wiwras v Incaes
Drea. Fana. 0.128 0.250 0.364 0.403 0.713 1.00 1.500
20 12,300 1.370 }° 1.180 | 1.100 1.040 |- 1.030 1.022-
30 2.385 1.425 1.234 1.148 1.080 . 1.070 1.065. .
40 2.470 1.480 1.288 1.193 1.125. 1.112 ‘1.105 - ..
50 2.560. 1.535 | .1.340 1.242 1.168 1.152 1.149
60 . 2.650 1.590 1.390 1.295 1.210 1.195 1.188 -
70 ] 2.730 1.648 1.440 1.340 1.250 1.240 1.228
80, 2.819 1.702 | 1.492 - 1.390- |. 1.295. ©1.280 1.270
90 . { 2.908 1.757 1.547 1.433 | 1.340 | 1.320 1.310. ..
100 2.990 1.813 1.600 | 1.486 1.380 1.362 1.350 ..
-110 3.078 -1 1.870- |'1.650- 1.534 1.425 -1.402: {1,392 -~
120 ©.3.167 | 1.928. 1.700- 1.580 1.467 1.445 1.435.
130 . 3.250 1.980 1.750 ..1.630 | 1.510 -1 1.485 | 1.475S.
140 3.340 2.035 | 1.800 | 1.680 |- 1.550 . 1.530 1.519.
150 ©3.4251 2.090- 1.852 1.728 1.592 "1.569 | 1.559

V._lnggcrﬁ;;lé)Resistance of -Aér Spaces, by K. B. Rowley and A, B; Algren'(A.S.H;V.E. TRANSACTIONS, .
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CHAPTER 3—HEAT Lossgs BY TRANSMISSION

1 .

U= 1 1 1 X
L= X
fi-hfo_+a &

d for a simple wall of several air spaces having conductances of a.,
an . O s
as, ds, etc., the coefficient is:

)

1
x 01 1 1
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S Jup—— ©
7t
i i i : -ials which have irregular air spaces
ertain special forms of materia ula
V<\:,l;dal.schollow Ec)ile) or are otherwise non-homogeneous, it is r};gc}?ssag)é
Ef)uuse the conductance (C) for the unit construction, in whic qa

1
~Z— is replaced by -

Air Spaces and Susface Coefficients . . ‘
The following from Bulletin No. 102 of the Engineering Experiment
Station of the University of Illinois, is pertinent:

i i \nsmissi fficients of compound walls, an air
Iculations for heat transmission coe .
spzfgenr:uaz‘ll?r;)geieated in either of the fc;lllgl:lmf w}rlayst : the :xraﬁfgi;n;)éobi ;:g:;ig?l:(?
id 1 i ial through which the heat passes a( he
a solid insulating materia’ thvor fer by the three methods, radiation, con-
ivi or considering the transfer by I . : ’

ngggﬁnzﬁ é(l;l:g:l)::tion, the radiftion and convection action may be combined into a
Vi )

N i ivi e air neglected. For every air
single surface coefficient and the true conductivity of th eg

i i i d. If different surfaces
coefficients, accordingly, wogld be considere _
:gif:s;;, c'):hseu‘:ia:'c‘;pace, different surface coefficients would be used for the two walls.

i1 ' ilable
reliable air-space conductanc'e values havg not been avai
unltgi?crzl::iitl;, it has be%n the practi.ce in the past, wt.)en calc:ligr;gssghs
heat transmission through constructions containing air space: 'vther thgn
still-air surface values to the suxifgcgs erllcigsgn;gn :llzgr zl}:isspzi(r:lest,h ?1928 han
i he ait spaces as solid- insulating mai .
t1%2c£? I::S(ﬁitggnts gf TH}IE) G_UID;Ef) the hfat trgnsx:x_\lsl,s;qx: 1t:z.lt;leens .;\:ce’;s t')l?:gi oln
e value of 1.34 for surfaces in still air 1 . ,
gllficétllvgzgquivalent to an air-space _congluctance_ of 0.67 B.t,u_-. ;;:aertvl:g:;
per square foot per degree fahrenheit difference in temperature
the two sides. ) ) ]

According to tests conducted at the University of anestgta, }u:ilct)ls;
the direction-of Prof. F. B. Rowley, conductances of air spaﬁ:es o;l' va tous
widths and mean temperatures average somewhat higher t a:»se. o7
(Table 3). These tests. indicate that there is Qrac'tlca!lyhno u(lic:hit n
the conductance of an air space beyond' abgut 1 in. in widt ;-an that the
average conductance of air spaces of this width or greater at a mearl; e
perature of 40 deg. fahr. is about 1.10 B.t.u. per hour p;r }sl,guvame ot
per degree fahrenheit difference in te.mpex_'ature,lalt.houg this_ alue i
probably sufficiently accurate for all air spaces of 15 in. or more in w h

Surface coefficients increase with the velocity of air passu;g over (tieerz
surface. Factors for determining conductances of outside surfaces un'ase
moving-air conditions are given in Table 2. ‘It is the practice to.incre ase
the still-air surface coefficient by -the factor 3 to allow for .movmgf- u
-conditi'ons, which ‘is approximately equivalent to a wind exposure o

miles per hour.. Thus, the conductance of the average surface for. still
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