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Each heating unit in a vapor system, as in all two-pipe systems, is pro-
vided with a graduated or modulating valve which permits the control
of heat in the radiator by varying the opening of the .vs_.lv._e._‘ )

Two-Pipe Vacuum Systems

Vacuum systems operate under conditions of both; low pressure and
vacuum, but employ the use of a vacuum pump to insuré maintenance of
sub-atmospheric pressures in the return piping for all operating conditions.
The system may-operate transiently with. sub-atmospheric pressure in the
supply ‘piping during the time the rate of steam generation is equivalent
to or less than the total connected load. - : ]

A typical two-pipe up-feed vacuum system is illustrated in Fig. 14,
and a down-feed arrangement in Fig. 15. -

The return risers are connected in the basement into a common return
main which slopes downward toward ‘the vacuum pump. "The vacuum
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Fig. 14. TyricarL Up-FEED Vacuum PuMp SYSTEM

ump withdraws the air and water from the system, separates the air from
ghe 'v%é.ter and- expels it to.atmosphere, and pumps the water back to tlllle
boiler- or: other receiver, which may be a feed-water heater or hot well.

It is essential that no connection be madefrom the supply side to the return
side at any point except through a trap. The desirable practice demands

a return flowing to the vacuum pump by an uninterrupted downwa

slope. In some instances local conditions make. it necessary to drop the
return below the level of the vacuum pump inlet before the pump ean
be reached. In such an event one of the advantages of the vacuum 8};18' g
tem is the ability to raise the condensate to a considerable height, by t ?
suction of the vacuum pump, by means of a lift connection or fitting 1(1;5
serted in the return. The height the condensate can be rapegi depen 3
on' the amount of vacuum maintained. It is preferable to limit lift c‘l))rlje
nections to a single lift at the vacuum pump. A still more prefe{:-h 2
arrangement is the use of an accumulator tank, or receiver tank, wi :
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float control for the pump at the low point of the return main,-located-
adjacent to the vacuum pump. ) Py

When the vertieal lift is considerable, several lift fittings should be used
in steps as shown in Fig. 16. This permits a given lift to l;g: secured m‘;;eg
somewhat lower vacuum than where the vertical distance is served by a
single lift. Where several lifts are present in a given system-at different’
locations, the lifting cannot occur until the entire system is filled with
steam. A lift connection for location close to the pump, where the size.
may be above the commercial stock sizes, is shown in Fig. 17. It is
desirable that means be provided for manually draining the low point- of
the lift fittings to eliminate danger of freezing. ' . S

TWO-PIPE SUB-ATMOSPHERIC SYSTEMS

Sub-atmospheric systems are similar to vacuum but, in ¢on-’
C are systems but, in con-
trast, provide -control of building' temperature by variation of the heat
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Fic. 15. Tyricar Down-FEED Vacuum SysTEM .

- output from the radiators. The radiator heat émission is controlled’ by.

varying the pressure, temperature and specific volume of steam in circy-
r , temper , Cul-
ltii}lon. These systems differ from’ the ordinary vacuum system in that
rei?y maintain a controllable partial vacuum on both the supply and
urn sides of the system, instead of only on the return gide.  In the

Vacuum system, steam pressure above that of the atmosphere exist8'in"the

-Supply mains and radiators’ practically at all times. In the sub-stros-

pheric system, atmospheric i ists i
he: . pressure or. higher exists in the steam suppl
g;l)mg and radiators only during severe weather. Under average W]lx)llt)'ei
mmperatsure the steam is under partial vacuum which in mild weather
3y reach as high as 25 in. Hg, after which further reduction in heat

~ Output is obtained by restricting the quantity of steam.

~ The rate of steam supply i i main
| pply is controlled by a valve in the steam main or
by thermostatically controlling the rate of steam production in the boiler.




