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Equipment & Definitions
in other two-pipe systems
Down-Feed Steam System – Heating
system in which supply main is above
level of heating units it serves.

Down-Feed Supply Riser – Vertical
piping that carries steam from overhead
supply main to heating units below.
Supply riser must be dripped through
trap to return piping.

Up-Feed Steam System – Heating
system in which supply main is below
level of the heating units it serves. Low
points of supply main must be properly
dripped through trap to return piping.

Up-Feed Supply Riser – Vertical piping
that carries steam from the supply main
up to the heating units.

Pressure Drop – Loss of pressure due
to pipe friction and the condensing
process of steam.

Differential Pressure – Difference in
pressure measured between inlet and
outlet of trap or similar equipment.

Mechanical Return System – System
that uses mechanical means (condensate
pump) to return condensed steam (water)
to the boiler. Pump must be located so
that condensate flows into receiver by
gravity.

Vacuum Pump Equalizer – Piping
arrangement that equalizes induced
vacuum between the supply header and
vacuum pump receiver.

Two-Pipe Vacuum System – An
ordinary two-pipe vacuum system uses a
vacuum pump to create a subatmospheric
pressure, usually 3" to 8" Hg. (Mercury),
in the return piping. Vacuum removes air
from system piping and heating units to
provide quick heating pickup and efficient
steam distribution. Condensate should
flow to pump receiver by gravity.

Two-Pipe, Up-Feed System with
Condensate Pump

Two-Pipe, Down-Feed System with 
Condensate Pump

Branching from main

Reducing size of main

Connections for upfeed risers

Upfeed branch from
main at 45° angle

Pipe expansion
joint for riser

Drop riser branched from
main top at 45° angle

Drop riser branched
from main bottom

Riser branched from
main bottom and

dripped into wet return

Double radiator
branch from riser
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Two-Pipe Steam



Accumulator Tank – Where returns
in a vacuum pump heating system are
below inlet connection of vacuum pump
receiver, an accumulator tank needs to
be installed. Its location should be such
that condensate flows by gravity to the
accumulator, and is lifted to vacuum
pump receiver.

Flash Steam – Re-evaporation of
condensate back into steam. It occurs
when condensate flows into a reduced
pressure area where the condensate’s
temperature is above boiling point for
the reduced pressure. For example: If hot
condensate is discharged by a trap into
a low pressure return or into atmosphere,
a certain percentage of water will be
immediately transformed into steam.
Flash steam usually has a white, puffy
appearance.

Cooling Leg – Alength of uninsulated
pipe with sufficient cooling surface to
dissipate enough heat so that steam
condenses and trap can open to discharge
condensate from unit. Needed only with
thermostatic traps.

Water Hammer – Water hammer is
one of the chief causes of noise in steam
heating systems a   nd also the major
cause of damage to thermostats and floats
in traps. It is a wave transmitted through a
pipe filled, or partially filled, with water.
It may originate as waves set up by steam
passing at a high velocity over condensate
collected in piping.

Fig. 3-19 illustrates how such a wave
may be formed. The rapid passage of
steam over the surface of the water
causes a wave to form as at “B”. The
rapid condensation of the steam in
pockets “A” brings the two slugs of water
together with a considerable force, which
may be telegraphed through the piping.

Heating Systems
Typical Two-Pipe Vacuum System

Two-Pipe Vacuum System with
Accumulator Tank

Looping steam main
around an obstruction

Looping dry return
around door
(two-pipe system)

Offset pipe calculation table

Drop riser or end of main
dripping into dry return

(two-pipe system)

Supply main end dripping into dry return
(two-pipe system)

Boiler piping to main Lift Fitting Detail

Fig. 3-19
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