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Supply mains shall be defined as the pipes through which the steam’’ 
flows from the boiler or source of supply to the run-outs and risers leading! 
to the heat-emitting units.

Return mains shall be defined as the pipes which carry condensate 
from the return risers and heat-emitting units to the boiler return header 
or to the mechanical device which delivers the condensate to the boiler

Dry returns shall be defined as those returns which are above the water 
line in the boiler or above an elevation at which the pressure in the boiler 
will support the return condensation. Dry returns may also be those 
returns which have protective devices for preventing water from backing 
up in them if excessive boiler pressure is generated.

Wet returns shall be defined as those returns which are below the level 
of the water line in the boiler or below an elevation at which the boiler 
will support the return condensation.

Down-feed or overhead systems shall be defined as those in which the 
supply mains are above the level of. the heat-emitting units which they 
serve. .

Up-feed systems shall be defined as those in which the supply mains ] 
are below the level of the heat-emitting units which they serve.

One-pipe systems shall be defined as those in which there is but one; 
connection to each radiator which must answer for both supply and 
return.

Two-pipe systems shall be defined as those in which one pipe is used 1 
for the supply of steam to the radiator and another for the return of! 
condensation.

One-pipe supply risers are those which carry steam upward to the 
radiator and which also carry the condensation from the radiator flowing 
in a direction opposite to the steam flow.

■ Down-feed one-pipe risers are those which carry steam and the con­
densation from the radiator, in the same direction.

Two-pipe supply risers are those which carry steam to the radiator but 
which do not carry the condensation from the radiator, the condensation 
returning through a separate return pipe or riser.

II

STEAM DISTRIBUTION

The piping for steam distribution will be divided into two classes: 
(1) transmission mains ; (2) service piping.

Transmission mains are defined as those that convey steam for a con­
siderable distance either through or between buildings suchTis in district 
heating plants. In this type the steam is usually generated and trans­
mitted to the building under high pressure. The velocities of flow used ,|| 
in the transmission mains are limited by the available or allowable drop 
in pressure.

Service piping is defined as that which conveys the steam and con­
densate in the building, starting either at the boiler or other source of 
supply and comprising the mains, branches, risers, run outs and return 
piping. This part of the' system usually is low pressure and the pipe 
sizes are larger than for the distributing piping, as the velocity of the
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‘ . 1 wer and the available or allowable drop in pressure is small.
. steam's g t0 10 for the service pipe sizes for various systems. 
ySee.ia . . . factors upon which the determination of pipe sizes for

i&ain heating depends, are:
te uivalent length of the run from the boiler, or source of steam supply, to 

♦E^farthe^heating unit. (See Table 4).
‘ it ' 'tial pressure and the total pressure drop, which may be allowed, between 

2- rce'of supply and the end of the return system.
^npThe maximum velocity of steam allowable for quiet and dependable operation

-^-IvUnusual conditions in the building to be heated.

length of Run-The length of run must not only include the actual linear feet of straight 
''ne but also the proper allowance for fittings, valves and other items
which cause drop in pressure.

Pressure Drop-Theoretically there are several factors to be considered such as initial 
pressure and the pressure required at the end of the line, but it is most 
uhportant that (1) the total pressure drop does not exceed the initial 
pressure of the system; (2) that the pressure drop is not so great as to 
cause high velocities and in the case of counter-flowing condensate to 
daiise water hammer; (3) that there is a constant initial pressure; (4) 
that there is sufficient difference in level between the water line of the 
boiler and the lowest point of the steam main, dry return and heating
units.?:Tt is recommended that all systems be designed for low initial pressure 
and a reasonably small pressure drop. Such systems will, operate under 
higher pressures without difficulty. When a system is designed for high 

- pressure with a relatively large pressure drop and then operated at a' 
lifw pressure, it is apt to be noisy and to have poor circulation, 
r It is recommended that the total pressure drop never exceed one-half 

of the initial pressure. This applies to cases where the condensate is 
-flowing in the same direction as the steam, but in the case of counter­
flowing condensate the capacities should not exceed those shown in 
Tables 5 and 6.
Maximum Velocity

The capacity of pipe of a given size in any part of a steam or vapor 
heating system depends upon the quantity of condensation present, as 
well as upon the available pressure drop in the pipe. Where no water is 
present or where a limited quantity flows by gravity in the same direction 
as the steam the available pressure drop only need be considered.

Where water and steam flow counter to each other the velocity of the 
steam must not exceed certain values above which disturbance between 
t£e- counter-flowing steam and water may produce objectionable sounds, 
water hammer, or may retain water in some parts of the system until 
pressure goes off. The velocity at which such disturbance takes place 
depends upon the size of the pipe, its position (whether vertical or hori­
zontal! its nitrh anH the miantitv of water flowing counter to the steam.
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