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COMPARISON OF PIPE COILS AND CAST IRON
SECTIONS FOR: WARMING AIR

By Joun R. ALLEN

HE object of this paper is to present to the designing engineer
data as to the comparative effects of pipe coils or cast iron sections
as types of radiation, which will be useful in laying out a ventilating

system. The conclusions reached are: first, that the condensation in
pounds per square foot per hour for both pipe coils and cast iron suf-
faces depends, in properly designed surfaces, upon the friction of the
coil ; and, second, that the friction of pipe coils varies as the velocity to
the 1.9 power and in cast iron sections as the square.

The author gives a detailed report of his experiments with charts and
tables computed from the data obtained showing the results which should
be obtained from either type of surface under any specific conditions. As
a result of his observations the author gives the following conclusions:

CONCLUSIONS

It will be noticed in comparing the examples for pipe coil and cast iron surfaces
that similar resistance gives almost the same condensation. If the difference in
temperature in both cases had been taken as 119 deg., the condensation would have
been almost identically the same; it would vary in the two cases by less than 2 per
cent. Velocities are, however, quite different, the cast iron surface having a velocity
11 per cent. less than the pipe coil. If this same operation is repeated for a great
many different conditions for both pipe coil and cast iron surfaces, it will be found
that in all cases equal frictions give almost identical condensations, while, as the
friction varies as the 19 power of the velacity, the velocities will necessarily show
considerable variation. The condensation of a coil is the measure of its heating
effect and the efficiency of a coil is approximately 100 per cent. This, therefore,
shows that the heating effect of a blast heater surface—properly designed—depends
upon the friction of the coil and not upon the catalogue velocities, and that in
properly designed coils it is better ‘to compare various coils by their friction losses
than by velocities and free air areas. For the designing engineer it would be better
to assume friction in selecting a coil than to assume velocity. This being the case,
it is immaterial where the free air area of a coil is taken, as the friction depends upon
the volume of air passing through the coil. . :
It is of course possible to construct a poorly designed heater either in pipe coil
or cast iron sections in which condensation will not be proportional to friction. In

one casé, the areas in the coils might be so open that the air could pass through the.

coil without. being materially heated. It is also possible to construct a coil in which
the friction would be excéssive, in which case there would be a loss of effectiveness
due to excessive eddy currents. i
should be proportional to the friction through the heater and were it possible to
construct a perfect design of coil, this relation would be absolutely true.

In the design of ventilating, systems many engineers and architects have not given
sufficient attention to the friction of air passing through the heater. The results of
this paper would.seem ta show that the friction through the heater is the most
important consideration in the selection of a heater. Good practice requires that the
friction of the heater should not exceed more than ‘one-half the total pressure pro-
duced by the fan. If the heater friction is too high, éxcess pressure must be produced

¢by the fan to overcome this friction, requiring additional power to drive the fan.
This additional power means an extra charge which is an operating expense and’
must be paid throughout the whole operating life of the plant. If the friction is
taken too low, then the coil becomes ineffective and a much larger coil must be used
than is necessary to produce the heating effect desired. The heating resistance of
the heater should be proportioned to the piping resistance or to the total pressure
produced by the fan. The exact proportion that should be used has, as far as 1
know, only been roughly approximated.
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In any coils properly designed the condensation.



