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be based on

refurn connections. Boiler header and piping sizes should
’ I

the total load.
- CO_NDENSATE RETURN PUMPS

. Condensate return pump
conditions do not permit &
‘the existing static. head.
to pass repeatedly through the
condensation and return to the

cycle of vaporization, with subsequent
boiler. During such repeated cycles any
‘inerustants or other substances in solution are precipitated and.the water
de-activated to a considerable extent, so that corrosion of a serious nature.
is seldom ever encountered where the condensate is repeatedly used.
Serious corrosion is more frequently found in systems in which the con-
densate is wasted, and fresh make-up water is continually being introduced.
A generally accepted condensate pump unit for low pressure heating
systems consists of a motor-driven centrifugal pump with receiver and
automatic float control. Other types, in use include rotary, screw, turbine
and reciprocating pumps with steam turbine or motor drive, and direct-
‘acting steam reciprocating pumps. ’

" The receiver capacities of these automatic units should be sized so as
not to cause too great a fluctuation of the boiler water line if fed directly
to the boiler, and at the same time not so small as to cause too frequent
operation of the unit. The usual unit provides storage capacity between
stops in the receiver of approximately 1.5 times the amount of condensaté
returned per minute, and the pump generally has a delivery rate of 3to4
times the norma} flow. This relation of receiver and pump size to heating
system condensing capacity takes account of the peak condensation rate.
'~ A typical installation of a motor driven automatic condensate unit

is illustrated in Fig. 9.
. VACUUM HEATING PUMPS

On vacuum systems, where the returns are under a
atmospheric systems, where the supply piping,
are under a vacuum, it is necessary to use a vacu
air and non-condensable gases to atmosphere an
densate. Direct-acting steam-driven reciprocating vacuum pum|
sometimes used where high pressure steam is available, or where,
exhaust steam
have been.replaced by the automatic mo :
pump especially developed for this service. "Steam turbine drive 18 a9

frequently used where steam at sul

vacuum, and sub:

unit consists of a compact assembly of exhausting unit for wi

the air-vapor mixture and discharging
removal unit which discharges the condensate to the boiler.

furnished complete with receiver, separating tank and automatic contro

mounted as an integrated unit on one base. There are also special 52"
turbine driven units which are operated by passing the steam to be “§ed
in heating the building through the turbine with only a 2'to 3 psi droP
1 conditions

ensate to 8
1n somé

across the turbine required for its operation. Under specia
such as installations where it is necessary to return the cond
high pressure boiler, auxiliary water pumps may be supplied-
instances separate air and water pumps may be used.
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s are used for gravity systems when the local '
he condensate to return to the boiler under -
The return of the condensate permits the water -

radiation and the returns
um pump to discharge the
d to dispose of the con
ps aft
the

from the pump can be utilized. In general, however, these
tor-driven return line heatiig

is us ; X
_ ually provided to allow operation at night as a condensate

itable pressures is available, the stes®
being used afterward for building heating. The usual vacuum pump
thdrawing

the air to atmosphere, and a water
They 8r¢
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For rating purposes® vac
s ; uum pumps are classified as '
Htg . :;l?gg_angg; \é;(szzzeu&rln gl;x;[;lsi age those rated for mailo:xvtaljiﬁz?gmfz)%aizd
maintain vacuums above‘5%’ in. Hg.g vAcuum, pumps are those rated to

Manufact ) i
pumps sl b 0.5 0 05 orm o ey, hat the standard capacity of
B 3 to 0. L of val, and 0.
dggga}f:);z sleggeg ’I'I“Illlésl;i.g:fx;y 1s at 5% in. Hg of vaciugxgma.gfi v;?fﬁrcggr
i . air A iy d il
smaller capacity for the larger sysig'g;(.nty s for smaller systems, and the

Some manufacturers, howev i
o 1 , er, specify more air capaci stan

Th:?:c}l);fherﬂ\:acuums are de.sued and where air leagz'g:)i’s g.lrl)i;::isﬁgg-
el oy Or?th‘aycan» be maintained on a system depends ‘ 7
e onahip o he £lr leakage rate into the system to the o u;t.)pn e
fap »temperat,u?-e Ay Tﬁuhc evacuator -when operating at an psra “return
hme lemperature. e lllotter the returns; the lower will gegtlh:n ret'lgin
vacuum on‘high en air leakage rate into the system. It ig artli)(:f’ls1 Ie'
b gd vgcuum installations to.see that the entirg (13; el
mone, o raer t0 rf lut(;:_e the amount of inward air leakage zmdsyfs I?tlﬁ -
entoring fres that uﬁ? atively higher temperature steam.is rpreven,teg f; om
o7& the vacuun .return lines through leaky traps, high pressure dr_om'
Stoam. ot pigy (o ss;fa.son that the -condensate from- equipment g
ot o ! butpsho ldesth‘(mld not. be connected directly to a v‘usmg '
oo | tl‘};,p b uld drain to a flash tank or flash leg through amﬁl!uﬂ‘
e i R e i o
return main, as indicated later in 7§hi§ chag:::rpir:s::crg(frzagnt(l))f‘?:svacuum

Vacuum Pump Controls’

In the ordinary v: a ;
vaom reg‘illlgz,g vi(}ull:m system, the vacuum pump is controlled b :
o Tegulator cv‘;'t ich cuts in when the vacuum drops to the 1 st
these porre Eeing out rs1 :&xz Owhe_ré 1&1 has been increased to the highest 3:’12?
tione, G0t bein bo suit the particular syste i i-
et (g anied to ystem or-operating condi-
which il “oditior acuum control, a float control is i
: 1l sta e pump whenever suffici 1s lncludqd
~B€ receiver, regardless of the vacuum oncfl?; sc;sltglennsaﬁ iaslglc;:?::late:stmﬁ
s sl ‘ v . -swite
. :r fl:re ma.nu:ll or continuous operation when desired purmp only,
e several variati i ' :
the systor ons in the control of the vacu intai
are vsad. th}:{r ;23 u;;;lmp. In some sul?-atmospheric systgsn:vaillgg l:fi(fii o
! pump control maintains a pressure difference betw::r?

- We suppl s :
limitg. Pply and the return piping, which is held within relatively close

There a ic &

t?mperature-pre s;i rotheé' sub-atmospheric systems which utilize speci |

tiong 1y T res e la}c uated controls for maintaining the desired pec&z}

same reprs ma.inmth]:e&t Where various zones are connected 't(z)mthl(;
reqUirerys . return vacuum must be econt

nts of the zone operating at the lowest 'steaxrr?llsidp;l(; I1I)ll‘e:sts e

ure.

Pi .
ston Displacement Vacuum Pumps

Piston dj
. 15kon displacement ret i g -
Tic or ston : eturn vacuum heating pumps m i
€Xcoed op tIilxln élsngi:m. Their piston speed in feet ;ﬁer nﬁﬁutt‘,ee zﬁ(t)ll?{delec-
o ¢y are usually Su%gg:gr\;i:}?m of the number of inches in their strolllt?at
aced on y : an alr separating tank, o .
he discharge side of the pump, and at an ’elgsgtit(())naglnf?i?i)::&?




