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the rise in the water level at the far end of the return, due to the difference in steam
pressure, would be } of 28 in. {28 in. head being equal to one pound per gquare inch), -
or 3% in. Adding 3 in. to overcome the resistance of the return main, and 6 in. asa
factor of safety for heating up, gives 12} in. 88 the distance the bottom of the lowest
&‘art, of the steam main and all beating units must be above the boiler water line.
he same system, however, installed and sized for a total pressure drop of 3 psi, and
with & check in the return, would require 4 of 28 in., or 14 in. for the difierence in -
steam pressure, 3 in. for the flow through the return, 4 in. to operate the check, and
6 in. for a factor of safety, making a total of 27 in. a8 the required distance. Higher
pressure drops would increase the distance accordingly. o
When conditions are such that condensate cannot be returned to the boiler by the

action of gravity, and either traps or pumps must be employed, the systém is known -

as a mechanical return system. There are three general types of mechanical con-

" densate return devices in common use: (a) the slternating return trap, (b) the con- -

densate return pump, and (¢) the vacuum return pump.

" In systems where pressure conditions in the system vary between that of a gravity

“eturn and a forced return system, a boiler return trap or alternating receiver 18

employed and the system may be known as an-alternating relurn system. .
 When condensate is pumped to the boiler under pressures of the atmosphere or

above, the system is known as a condensale pump relurn sysiem. .

GATE VALVE

AUTOMATIC
|-~AIR VENT
Steam pressure 8t VALVE
Boiler steam pressure end of main
-/ Return water STEAM RISER
-4t —Water line of boiler line
p Ris;;f water
F ine difference
DIRT. GATE VALVE .
et return . POCHKET [~
NOT LESS.w - : i
/Floor THAN .5"'}, [—CHFCK VAWE
. STEAM: MAIN

Fig. 1. DIFFERENCE IN STEAM PRESSURE Fi6. 2. TyricaL Two-PirE CONNECTIONS
oN WATER' IN BOILER aNp aT Enp 70 UnIT HEATERS IN ONE-PIPE AIR
: oF STEAM MAIN VENT SYSTEMS

When condensate is pumped to the boiler under vacuum conditions, the system i8
known as a pacuum pump relurn sysiem. : . :

In either the condensate or vacuum pump systems it is highly desirable to arrange
for gravity flow to a receiver and to the pump. The pump then forces condensaté
into the boiler against its pressure.

ONE-PIPE SYSTEMS

One-pipe systems, as previously defined, are systems in which steam aqd
condensate flow in the same pipe. Radiators and other heating units, 30
general, have only one piping connection from main to unit, although it
is possible to employ two connections to the same main as indicated 1
Fig. 2. Unit heaters in one-pipe systems may also have separate connec-
tions to the wet-return. : .

There are several variations in the piping arrangement of a one-pipe
system as follows: ’

) 1. Up-feed one-pipe systems where the rad'mt;ors and other heating unit,s' are lo-
cated above the supply mains. The mains in this instance convey both steam an
condensate. Sucha system is illustrated in Fig. 3. Typical connections to radiator
or risers are illustrated in Fig. 4, and method of changing sizes of mains in Fig. o
2. Up-feed one-pipe systems where the radiators and other heating units are 1o-

cated above the mains, and the mains are dripped at each radiator connection to awet
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