BLAST-FURNACE GA3 lcaves furnace (canter) st top by
downcomer, large-diameter pipe, to dust catcher (below)

ROUGHLY 20% OF PLANT SLECTRICAL LOAD comos from gas-etectric 25
cyclo engines at 259, tharmal efMclency Including pickup from waste-heat bollers

WASTE-HEAT EBOILERS, outslde the engine -house, ra/fl
caiva exhsust from enginos fired by blast-furnace [Th A
. i

How Gas Engines Serve Today's

A one-time major source of
steel mill power now shares
the kw load. W M Cline &,
combustion engineer, Beihle-‘,‘
hem Steel Co, tells how typital.
steel mill uses gas engines
to advantage, gives operat-’
ing and heat-balance details

» STEEL MiLLs, with gas-electric e
gines installed, find their inued us
an op ing ad 3 i
tion of gas engine with a wastehes!
boiler, working from the engine e
haust, produces power at a rate of 9400
Btu per kwhr. This includes a cred!
of sbout 2 to 4 1b of stcam per h'h’l
developed in the waste-heat boller. Witk
out this recovery thermal efficiency russ |
about 25%, or 13,600 Bty per kwhr. i
A typical steel plant today requird.
about 65,000,000 kwhr per month. G8f’
engines slreedy on the ling suppl
abaut 20% of this load, with the r;
mainder split roughly between pufi
chesed power and steam-generated N{
ergy. This division of load has com
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'I"f!ﬂ' OF GAS-POWERED BLOWING ENGINES furnish
::ma alr. tn volumes up to 100,000 cfm at 20 psl. Alr

Steel Mills

about from changes within the steel
indusiry.

For innance, in the early dsys the
g4s engine enjoyed the favored spot os
prime mover in the steel mill. This was
w0 becsuse (1) plant electric loads
were small, individual eteam drives
common for most equipment (2) blast-
furnace gus-fired boilers suffered from
using raw ‘gas without cleaning (3)
smaller quantity demand of the indi-
vidual gas engine ‘permitted cleaning
§2s without too heavy a capital outlay
(4) efficiency of the current gas englne
ran 1% to 2 times that of the con.
temporary seam enginc ond boiler in-
vallation (5) capital costs for gas en-
gine and equivalent stesm boiler and
turbine were about even.

Today’s Gos Engine. Since 1930 the
picture hes changed. . Cas-electric en.
gines have lost ground to newer con-
densing and noncondensing steam tur-
hlnhuntnlqu. The ressons are (1)
enormous elcetricel load growth within
the plant moking largecapacity tur-
bines jusiifiable (2) incroase in reli-
ability and efficieney of blast-furnace
sus-fired boilers st higher operating
Pressures (3) decreaso In capitel in.
vestment for steam stations to the point
where they run about halfl that of on
¢quivalent engine installati (4) tran.

requirements {number of poles in gen-
crator) and speed (present speed runs
about 88 rpm) (5) advent of the top-
ping turbine thot permits use of higher.
pressure higher-temperature steam in
this unit and its exh 10 existl

requiremeants for blast furnaces are shared by seme steam
turbine-driven blowers to glve a flexidbie supply source

engines are synchronized with other
units and purchased power supply from
utilities,
Governing for speed control consists
of o pilot-operated hydraulic cylinder
hanically tied into the gas-regulot-

lower-pressure condensing machines, or
direct to process,

Operating Choracteristics. Now let's
look at a typical gas engine. Speed
is based on frequency of the eleciric
current produced and number of poles
in the generator ficld. With a current
requirement of 25 cyeles and o machine
with 34 field poles, engines must op-
erate at 25 X 60 + 34/2, or 88.24 rpm.
‘This speed is criticel because the gas

ing valve. A centrifugs] or fiyball gov.
ernor operates the pilot valve, which
edmits oil under 45 to 50 pal to the
eylinder, A pump driven off the en-
gine camshaft develops the hydraulic
pressure.

A spring-losded overspeed trip at-
tached to the flywhee) cuts off ignition
if fiywhee! exceeds a preset speed.

Starting up and putling an engine
under load involves s somewhat stand.
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sltion 1o 60-cycle power, which rules
out the gas engino because of site

POWER Jonvaty 1948

DISTRIBUTION OF BLAST.FURNACE GAS within the mill follows chart with
certaln loads glven first call, and blastfurnace gas bolters as “fiywheets”
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