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the drop risers. Drain valves should be installed on all wet return mains and on the 
return header at the boiler.

Each radiator or heating unit in a one-pipe system must be supplied 
with a thermostatic air valve which functions to relieve air from the heat­
ing unit under pressure, and to close when steam itself heats the thermo­
static element of the valve.

To improve steam circulation in one-pipe systems quick-vent air valves 
should be provided at the ends and at intermediate points where the steam 
main is brought to a higher elevation, or where dropped below the water 
line. It is desirable to install the air-vent valves about a foot ahead of 
the drips, as indicated in Fig. 8, to prevent possible damage to their 
mechanisms by water.

Air valves are of two general types, the pressure and the vacuum types. 
The pressure type permits the inflow of atmospheric air to the system 
when the steam pressure in the system falls below atmospheric pressure.

The vacuum type, which contains a small check valve, prevents the air 
from flowing back to the system and thereby maintains vacuum condi­
tions in' the system, and a consequent evaporation or generation of steam 
or vapor at sub-atmospheric pressures, and at consequent lower tempera­
tures. Systems which use vacuum valves are known as vapor or vacuum 
one-pipe systems. The vapor or vacuum systems will maintain a more 
uniform temperature condition than the pressure systems.

Each heating unit in a one-pipe system may also be provided with a 
valve on the connection to the unit, although this is not essential except 
to shut the unit off in case it is not desired for heating. Valves on one- 
pipe systems must be either fully opened or fully closed. No throttling 
or modulating position can be maintained since, if a valve is partially 
closed, condensate will not drain from the unit. This condition is dan­
gerous because it may create a low water condition in the boiler with con­
sequent burning or cracking of the boiler, or create a hazard due to the 
freezing of the water-logged heating unit itself.
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TWO-PIPE SYSTEMS

Two-pipe systems, as previously defined,-are systems in which steam 
and condensate flow in separate pipes. Two-pipe systems may operate 
under high pressure, low pressure, vapor, or vacuum conditions. Either 
the up-flow or the down-flow arrangement of mains may be employed.

Two-Pipe High Pressure Systems

Two-pipe high pressure systems operate at pressures above 15 psig, 
usually from 30 to 150 psig. They are usually used in large industrial 
type buildings, which are equipped with unit heaters or large built-up fan 
units, or in which high pressure steam is required for process work.

Fig. 9 illustrates a typical high pressure system. Because of the high 
pressures and the great differential between steam and return mains, it 
is possible to locate returns above the heating units and lift the condensate 
to these returns.
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Fig. 9. Typical High Pressure Heating System

The condensate can be flashed into steam in low pressure mains if any 
afe available, or passed through an economizer heater before being dis- 
cnarged to a vented receiver. It is, of course, necessary to provide for the 
systems*011 ^ ^r°m Pressure sys*'ems> the same as in low pressure

in traPs used on high pressure systems are usually of the bucket,
tc>V548 °uc^et’ A°at or impulse type. They are described on pages 546

Two-Pipe Low Pressure Systems
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