174 CHAPTER 9

portions making up the total may vary, independently of the others, thus
affecting the total conductance. The heat transfer by radiation between
two surfaces is controlled by the character of the surfaces (emissivity),
the temperature difference between them, and the solid angle through which
they see each other. The heat transfer by convection and conduction is
controlled by the roughness of the surface, by air movement, and tempera-
ture difference between the air and the surface.

The importance of the effect of temperature of surrounding surfaces on
the surface conductance, due to the effect on radiation, is illustrated in
Table 2, which applies to a vertical surface at 80 F, with ambient air at

-70 F and with radiation exchange corresponding to an effective emissivity

of 0.83.4 : .
In many cases, because the heat resistance of the internal parts of the

_ wall is high compared with the surface resistance, the surface factors are of

minor importance. In other cases, e.g., single glass windows, the surface
resistances constitute almost the entire resistance and are therefore very
important. An analysis of various factors affecting surface conductance
and the difference between surface and air temperatures will be found in
Reference 5. (See also Chapter 23.)

The convection part of the surface conductance is affected markedly

TABLE 2. VARIATION IN SURFACE CONDUCTANCE COEFFICIENT FOR VERTICAL
SURFACES WiTH DIFFERENT TEMPERATURES OF SURROUNDING SURFACE

SURROUNDING SURFACE TEMPERATURE | BF , 70F l 6 F l 60F l 50F
Convection—Btu per (hr) (sq ft).. 6.6 6.6 6.6 6.6 6.6
Radiation— Btu per (hr) (sq ft)... 4.4 8.6 9.6 17.0 24.9
Total—Btu per (hr) (sq ft)........ 11.0 15.2 16.2 23.6 31.5

by air movement. This is illustrated by Fig. 4, which shows the results
of tests® made on 12 in. square samples of different materials at a mean
temperature of 20 F, and for wind velocities up to 40 mph. These con-

ductances include the radiation portion of the coefficient which, for the -
conditions of the tests, was about 0.7 Btu per (hr) (sq ft) (F deg). More
recent tests’ on smooth surfaces show that surface length also affects sig- .
nificantly the convection part of conductance; the average value de- »
creases as the surface length increases. Moreover, observations® of the :
magnitude of low temperature radiant energy received from outdoor sur- .
roundings show that only under certain conditions may the out-of-doors s

be treated as a black body radiating at air temperature.

Because of these factors, the selection of surface conductance coefficien
for a practical building becomes a matter of judgment. Surface conduct-

ances are shown in Tables 3 and 4. In calculating the overall heat trans- %
mission coefficients for the walls, etc., of Tables & through 15, the appropriote™™
indoor and outdoor surface coeffictents given in Table 4 for Air Surfaces .

have been used. Both values combine the effects of convection and radiation,
and are applicable to ordinary building materials. They should not be

used for low emissivity surfaces such as bright metal. For exposed ré-;
flective surfaces refer to Table 3 Section A and to footnotes under Table 16.

_In special cases, where surface conductances become important fa.(}t(ﬂs;g
in the overall rates of heat transfer, more selective coefficients may be?
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