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TABLE I—PHYSICAL CRARACTERISTICS-OF TYRICAL 2500-XW STEEL:MILL GAS ENGINE
ENGINE END Connecting rod, wt 14,0001, |
Floor. space occupied by one unlt 2400 sq ft Ehaft, wt N 72,0001 |
Height sbove foor (over Aywheel) 18 ft, 44 in. Shaft, wt (with cranks and wheel hub) 196,0001 |
Number of cylinders 4 Main crosshead, wt 11,0001
Cylinder size 47-in. dia x 60 in. Piston, wt 3600 (b -
Crankpin 23-In. dia x 16 in.
Piston rod, wt 7400 1y
Cronshead pins 18-in. dia 2 17 in.
Main bearings oin daxsein TR 160,001
Shaft dio at center
Plywhee dla 3in GENIRATOR END
Cooling srater 18,500 gph Fietd poles, number M
Rating at 0.8 pf, continuous 2500 kw
Ogs consumption (normal lead) 438,000 cfh Current . 25 cycles, 3 phase, 6600 v
Thermal efficiency (less waste-heat boiler) ' 26.0%
Complete engine, wt (including Bywheet) 1,500,000 1b Bfficiency (full load) 95%,
Frame, wt 167,0001b  Rotor, wt . 65,000 b
Cylinder, wt (without valves or gears) 35,000 Ib Complete generator, wt 134,000 b
—
ard procedure. Time required to bring
an engine up to load hinges on the —_
ongth of time 1t hay been o the ine TABLE H—HEAT BALAKCE Typleal Gas Engine and Bofler
ss well as number and type of repairs - MBtu  Porcent
made while it was out of service. As an Net power generation 12,683 27.16 " |
oxample, some repairs require “run. m‘ﬂ'{l‘;‘“‘ . ::'2: :zg;
” Y €00l water L -
o o o a0 2 19 30 i lo | Lo 1o bl o
Laoss to sensible heat in stack gos 4,691 10.04
this operation belore having any load Lots to CO in stack gas —_— 0.00
put on it. Again, If an engine bas been Radiation and unaccounted for 2,398 5.13
down some time and all parts sre cold, -_—
allowance must be made for hesting it . 46,708 100.00
up so difficulties from uneven expansion Boller Heat Balance
ean be avoided. Cast-iron liners cor- Steam generation 13,983 70.51
ered with a layer of insulation and Loss to blowdown 13 4.60
housed in steel shells act as the exit Loss to ecnaible heat in stack gas 4,691 23.06
channel for exheust gss from the en- Radiation and unaccounted for M 1.3
gines. They undergo considerable ex- 19,830 100.00
pansion and growth in starting up so
allowsnce must be made for this action. . Engine Heat Balance
Normally, starting up with 2 warm Net power generation 12,603 47.18
. Loss to cooling water 12,040 44.80
engina takes less than 5 min. Com. Radi ical losses 3,158 8.02
pressed air at 250 psi admitted through —_— —
cam-operated air-starter valves turns the 26,878 100.00
engine over. During this turning:
period gas is gradually introduced until
tratible mi is available, Al-
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ter it is in the cylinders, the com.
pressed-ir supply goes off and engine
is brought up to speed under manual
control with visual guidance from a
synch Once it indi the en-
gine Is up to exact speed the

iron liners, and enters waste-heat boil-
ers. Exhnust.ges teri

heat plckup is credited to the engine

its

Ll e 'S
the boilers runs about 1200 F, These
are verlical watertube units equipped
with i and h

is put on tho line,

Load scheduling for these engines is
made on their duly as base-load units.
They can carry reduced loads but
within definite limits. With steam tur-
bines also delivering energy the usual
practice is to take advantage of the tur-
bine's better ability to follow any load
.varistion. . e
. Engine exhaust .passes through cast-

o4 {e0)

Aempersture rise of about 60 F. This

P cap-
able of reducing engine exhaust from
1200 to 350 F. Some deliver steam at
165 psi, others at 275 psi, with capaci-
ties from 2 to 4 1b per kwhr.

n L4 ¢l
Table II gives

haduled

a typicsl hest balance
from a paper by T A Lewis, superio-
tendeny, service div, Bethlehem plant
“Bethlehem Steel, presented before the -
Association of Iron and Steel En

!

Feedwater for the boilers acts first as
a cooling agent for pistons, cylinder
jackets, cylinder heads snd exhaust
valves. About 18,500 gel per hr pass
through the engine to experienco a

electric engines. It consists of a shut
down ahout every 600 hr to check bear-
ings, plston-rod alignment, cylinder lu-

ete, and

10 fush eo;llhg-waler jackets. , .
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1—What Js @ vertieolurbina cen-
wifogal pump? .

A—It is.e verticalshaft, diffuser,
single- o multi-stage centrifugal pump
with the pumping element suspeoded

. the discharge piping, Fis. 1 and
: [;-“;he;l of o given inetallation dster.
"ine length of discharge piping. Pump-

ing bowl, B, msy connect directly to the
discharge head, as In close-coupled
pumps tor shallow pits or sump serv-
{ca. Under such conditions thers msy
ischarge plping. [
M‘l‘?u: pumpﬁ, originally dealgned for
rising water from wells, have been
variously known as deepwell, turbine-

_well or borchole pumps. Vertleal-tur-

bine pump is now the accepted term.
Q 2~What is tho difference between
¢ vertical-tarbine pump and svertleel
wet-pls propeller pump?

A—The basic diflerence between
these units is specific speed. Although
there are generally no limitatlons, ver-
tealtutbine pumps are of medium
specific speed and  wet-pit propeller
pumps of high specificopeed design.

Vertical-turhine pumps ore suitable
for instellation In cased wells; by

multisteging, heads as high as 1000

ft can be obtained.

Vertical wet-pit propeller pumps are
used for open-pit or sump service. For

6 same capacity and operating speed
their bead per atage is lower than that
of a comparable vertical-turbine pump.
-Although single.stage pumps predomi.
nate, two atages are often uied and
sometimes three stages are required to
meet heads below the range of 8 ver

“ticaltrbine pump.. They ore usually

culled wet.pit propeller pumps and
base either nxial-low or - mixed-Aow
impallers, : :

 Q@3~in whet services aro vortical-

txrbing Pumpe used?

A”""mnlnl from wells coastitutes
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I Motordriven,
fuser, multistage, deepwell cen-
trifugal pump has I | t

1 largest field of ppll out
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ded from the dlscharge plping
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Vertical-shaft turblne dacpwell
pump has discharge opening abeve
the f dation end driving shaft en-
closed In o tube and oll lubricated

vortical-shaft, dif-

(e1] v08



