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P = loss in*pressure in. pounds per square inch.
D = inside diameter of pipe in inches.

PdD*

* Pounds per square inch gage = 2.04 in..Vacuum, Mercury Column

b Thofactor 4 s the approximate equivalent in square feet of steam radiation of 11b of steam per hour, .
, et bour.
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.has been established by- Babcock in the formula given at the top of Table
“g. 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.

Pipe Sizes

The determination of pipe sizes for a given load in steam heating depends

on the following principal factors:
1. The initial pressure and the total pressure drop which may be allowed between
the source of supply and at the end of the return system.

2. The maximum velocity of steam allowable for quiet and dependable operation
of the system, taking into consideration the direction of condensate flow.

3. The equivalent length of the run from the boiler or source of steam supply to
the farthest heating unit.
4. The direction of flow of the condensate, whether against or with the steam.

Initial Pressure and Pressure Drop

Theoretically, there are several factors to be considered such as initial
pressure and pressure required at the end of the line, but it is most impor-
tant that: (1) the total. pressure drop does not exceed the initial gage
pressure of the system, and in actual practice it should never exceed one-
half of the initial gage pressure; (2) the pressure drop is not so great as to
cause excessive velocities; (3) there is a constant initial pressure, except
on systems specially designed for varying initial pressures, such as the
sub-atmospheric, which normally operate under controlled partial vacua
and orifice and vapor systems, which at times operate under such partial

_ vacua as may be obtained due to the condition of the fire; and (4) the

rise in water due to pressure drop does not exceed the difference in level,
for gravity return systems, between the lowest point on the steam main,
the heating units, or the dry-return, and the boiler water line.

All systems should be designed for a low initial pressure and a reason-
ably small pressure drop for two reasons: first, the present tendency in
steam heating unmistakably points toward a constant lowering of pres-
sures even to those below atmospheric; second, a system designed in this

. manner will operate under higher pressures without difficulty. When a

system designed for & relatively high initial pressure and a relatively high

" pressure drop is operated at a lower pressure, it is likely to be noisy and

have poor circulation. .
The total pressure drop should never exceed one-half of the initial gage

" pressure when condensate is flowing in the same direction as the steam.

Where the condensate must flow counter to the steam, the governing
factor is the velocity permissible without interfering with the condensate
flow. A.S.H.V.E. Research Laboratory experiments limit this to the
capacities given in Table 3 for horizontal pipes at varying grades. )

Maximum Velocity

The capacity of a steam pipe in any part of a steam system depends.

upon the quantity of condensate present, the direction in which the con-
densate is flowing, and the pressure drop in the pipe. Where the quantity

of condensate is limited and is flowing in the same direction as the steam, _
-only the pressure drop need be considered. When the condensate must
. -flow against the steam, even in limited quantity, the velocity of the steam

must not exceed limits above which the disturbance between the steam and
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