SUPERPRESSURE PUNPS conrinses

» As neeonten in July Power, p 150,
and Sept, PP B0-85, we’re at the atart of
a great stride forward in power-plant

design—a move into the region far ahove

the critical pressure of steam. This
necessitates development of boiler-feed

pumps having discharge pressures of

schemes studied for the aq c
pplicotion of special-typs
pumps to bollers operating above the crltical pty::-

3000 pui ‘or more. Supcrpressures are
today's answer to the need for higher
over-oil thermal efficiency in large
plants.

Present Practice. Today's centeal sta-
tions need boiler feed pumps suitabls
for maximum pressures in the 2600-psi

sure of steom. Single-casing arron
gements A roved
unsuitable. Using two ensings, C and D, is mcr:":o:u:mm.?%"

range. A few of the latest atations use
pumps discharging at 2800 psi,

In many plants it is standard pracica
to use & single-casing biarrel-type pump,
Fl_l. 3, below, ruaning a1 3550 rpm I
this job. This type of unit must have

3

n

Crous section through o typi ’
! pical modern barrel-type feed T
pump designed for high-temparature high-pressure servica. b
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pump consists of o single-suction radiall i agm
o y-split diophragm:
type multistage pumping unlit running In the forged-stee! barrel

rowns -

Yol

aa many as 12 or 13.stages. For a dis W

tharge pressure of 5000 psi, or more,
quaul 1wice this number of stages would
be required if pump ron at the same
peed, 3550 rpm. This presents a most
Fcult design problem and requi

‘Senl tost arrongement developad to insure m:iequute invastigation of conditions
ot the seol during octual operation of the pump ot pressures obove the eriticol

problem, investigating several possi-
bilities. If appeared cvident from the
start that for the high pressures in-
volved, epeeds higher than 3600 rpm
must be idered to reduce the num-

new approsch.
‘Our firm has done much work on this

Wi, ¥ service

ber of stages needed in ‘the pump,
First Study. We started with o sin-

End view of o bon‘el-wpu feed pump In a large utility station. The piping and

ions 1o high ot

hiph-pressure  units

akovemsEr 1953

are  important
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glecasing design running at 6500 rpm. -
Capacity selecied was about 1000 gpm
of 350.F water. Using a double-suction
fiest-stage impeller, we chose a 9-stnge
pump. Our calculations show it should

be ible 10 obtain bly good

. efficienny with’ this pump by driving It

hrough a hydraulic ¢oupling and gear,
Fig. 1A. Specific speed of unit will be
in line with that of other successful
installations.

Further studies of this arrangement
show that application of the feed sys-
tem's high-pressure componenis {such
as heaters) make it;impractical for eco-
nomic and design ri'ﬁmns. 1t is not now
fensible 10 place high-pressure heaters
between pump dim}\nrge and boiler.

Second Study. Next spproach, Fig.
1B, used & similar pump, but it was
fitted with ra-entry featurcs. Firet half
of the unit would déliver to the heaters
at 2500 pai the relatively cold water
coming from -the.deaerator. Afier pas-
sage through the heaters, the water
would return to the pump at about 500
F. Sccond half of pump would dis-
charge the water at the rated design
pressure.

Because half of the pump must han-

"dle water with a specific gravity of

0.78G ns against o gravity of 0.892 for
350-F water, the horsepower of the sec-
ond hall of the pump will be increased
about 13%, nssuming the cfficiency of
both halves is about the same.

Studies of the design and economics
of arrangement 1A and 1B show a more
conservative hookup is prelerable.

Third Study. Arrangement worked
out resembles the setup that somo utili-
tlea ore now using. One pump feeds the
heaters, its discharge going to a second
unit afier passage through heaters. Seo-
ond pump discharges 10 boiler, Fig. 1D.

In efect, this design splits the pump
into two casings, the first consisting of
a sandard up-lo-dete harrel-type feed
pump, designed for o dischage pressure
of about 2100 psi and operating at 3550
rpm, Second pump handles the re-
mainder of the work in eight stages,
turns ot 6500 rpm.

Both pumps can be driven from the
eame molor, the discharge pump being
driven through a varisble.speed hydrou-
lic coupling and a speed- ing

_ gear, Second pump handles 500-F water

If hooked up as in 1D. With hookup 1C,
second pump handles 350-F water but
heaters arc uneconamical, as in 1A,
Two-casing arrungement has some
additional operstional ndvantages. Uy-
draulic coupling size Is smaller and
full-specd loss is less than for the ar-
rangements in Fig. 1A and 1B. Part of
this advantage is retained when the dis-
charge pump runs at reduced speed.
It is interesting to note here that
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