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TasLe 1. FLow oF STEAM IN PipEs

P = loss in pressure in pounds.
D = inside diameter of pipe in inches.
L = length of pipe in feet.
= weight of 1 cu ft of steam.
W = pounds of steam per hour.
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2Pounds per square inch gage = 2.04 in. Vacuum, Mercury Column. -
bThe factor 4 is the approximate equivalent in square feet of steam radiation of 1 Ib of steam per hour.
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CHAPTER 15. PIPING FOR STEAM HEATING SYSTEMS

locations may be different from those which exist for appreciable periods
at other locations and which under constant pressure may have conditions
that are approximately the same. In designing piping it is of especial
importance to arrange the system to preclude trouble caused by such
pressure differences. The systems which readily release the air permit
uniform pressures to be attained in much shorter time intervals than those
which are sluggish. Results are given in Fig. 1 from investigations' to
determine the rate of condensate and air return from a two-pipe gravity
heating system. Variations in the steam pressure during the warming
up period when the rate of air elimination and condensation is high are
clearly indicated in these curves.

It is evident that the condensation flow during the initial warming-up
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Fic. 1. ReLaTION BETWEEN ELAPSED TIME, STEAM PRrESSURE, CONDENSATE AND
AR ELIMINATION RATEs

period reaches a peak which is greater than the constant condensation
rate which is eventually reached when the pressure becomes uniform.
Moreover, the peak condensation rate is obtained when the system steam
pressure is lower than that existing during a period of constant condensing
rate. It will also be noted that the peak rate of air elimination does not -
coincide with the higher condensing rate. :

STEAM FLOW

The rate of flow of dry steam or steam with a small amount of water
flowing in the same direction is in accordance with the general laws of gas
flow and is a function of the length and diameter of the pipe, the density
of the steam, and the pressure drop through the pipe. This relationship.
has been established by Babcock in the formula given at the top of Table
1. In Columns 1, 2, 3, and 4 of this table, the numerical values of the
factors for different pressure losses, pipe diameters, steam densities and
lengths of pipe have been worked out in convenient form so that the steam
flowing in any pipe may be calculated by multiplying together the proper
factors in each column as shown in the example at the bottom of the table. .

IAS.H.V.E. RESEARCH REPORT No. 954—Condensate and Air Return in Steam Heating Systems,
by F. C. Houghten and J. L. Blackshaw (A.S.H.V:E. TRANSACTIONS, Vol. 39, 1933, p. 199). .
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