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Followixig the electrical analogy, when there is a thermal current flowiy 3

-
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Practical Heat Transfer Problems A Surtoce area A . .
‘The use of these relations for. resistance and conductance makes pog. § ] s vy
sible the solution of many practical heat transfer problems. As discusseq Radial flow through a right cireular cylinder. ) -
in Chapters 9, 27 and 35, the practical analyses of heat transfer in building § : ’ d loge 12
walls, in fin-tube coils and in pipe coverings, are usually computed by thi; § ‘ Rea ?E#‘

‘method. The same resistance analysis may be applied to.complicated
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steady-state conduction problems. Table 6 gives the resistances in six

~ common cases of steady-state conduction.

A complete analysis by the resistance method is well illustrated by ‘
considering the heat transfer from the air outside to the cold water inside :

of an insulated pipe. The temperature gradients and the nature of th
. resistance analysis are indicated by the two sketches of Fig. 8. ) -

Sing¢e air is sensibly transparent to radiation, there will be some heat
‘transfer by both radiation and convection to the outer insulation surface.
The total transfer by .2

The mechanisms act in parallel on the air side.
radiation and convection then passes through the insulating layer and the

pipe wall by thermal conduction, and thence by convection and radiation §
(Radiation is.not significant on the water §
side as liquids are sensibly opaque to radiation, although water transmits -
The contact resistance between the insula-

into main cold water streams.

_ energy in the visible region).
tion and the pipe wall is presumedto be equal to zero. . .

- Referring to Fig. 8, the heat transferred for a given length N.of pipe,

" gee, Btu-.per hour, may be thought of as flowing through the parallel

resistances R: and R., associated with the insulation surface radiation and ‘R
- convection transfer. Then the flow is through the resistance offered to -
thermal conduction by the insulation, Rs, through the pipe wall resistance,

(See footnote c).
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For —:—;Z 3. a satisfactory approximatlon is:
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4 Radial flow in a hollow sphere.
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5. The straight fin or rod heated at one end. Re m . tes 4 und o).
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* The dime ; in these solutiona are: length of dimension p, L, r = feet; units of k =
Btu per (hour;m(‘: n‘:l!;g ?:o.:)n l'l";yh.ign‘gdt e;:gree for one joot thickness); unita of 5, Btu per (bour) (square
foot) (Fahrenheit gwee); unita of area, A = square foet. . .

® The thermal conductivity, &, in these dolutiona should be taken at the average material temperature.

° Loge s = 2.303 logu =. . :

¢ This expression can also be emp
ploying average magnitudes of 4 and g.

® tanh is the hvnerhalic tanaent -

tion for tapered fios or of eanular fins by em-
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