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1 Gas turbine improves averoll plont
perf at all load d

[ t Use of.a “minimum"™ open

. cyclre hookup permits thé unit to be

‘simple in design, lightweight and in-
expensive. Normal rating of the unit
.will be 3500 kw based on ambient
temperature of 80 F and an ahitude of
1500 “h.
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Prasent wast wal
of building

S-in. feadwoter
connictions
qutiels on lop,
Inters on ullu‘v:

Owct
1

\
6 outlet \
Aeoder ahad e
\

Heot

-,

compressor, runs ot 6700 rpm. A pre-
cision helical gear couples the turbine
to & conventional 4000-kw 3600.rpm
generator and exciter, see Fig. 18. The

. OG&E -Co requested the ovensize gen- .

erator.

Atmospheri air enters the com-
pressor to be raised to about 87 paia at
full Toad. The high-pressure air then
entery six cylindrieal combustors whero
burning fuel raises the temperature to
that required for the load. With the
essentially constant air flow, turbine
inlet temperature will vary directly with
load. Hot high-pressure gas then ex-
pands thiough the turbine. *

Since the net power equalé the differ.
ence of gas-turbine output and power
required to drivo the compressor, and
power necded to drive the compressor
remains constant, efficiency falls off as
Joad reduces. The unit design, as lar
as gas turbina and compressor are con-
cerned, is identical with the one which
has been on test at the General Electrio
plant, Schenectady, New York, for some
time, (see Powsen, May 1948, pp 95, 98,

& {522)

‘ The gos-turbine unit will bo housed In 6 new building obutting present 51!
building, with both heat exchanger and combination air filter ond pree
situated outdocrs. Unit will burn naturel gos ond have own exhoust 1;

and August, 1947, pp 68-70). Fig. 19
shows a cross section of the unil.

The axial-Aow compres.
sor has 15 stages, for a compression
ratio of about 6:1. The built-up rotor
has separate wheels held concentric by
fits near the center with through bolus
holding the wheels together. This per-
mits complete freedom of selection of
materials for each stage. For example,
In the low-tempersture scction, the firnt
six stages, & light aluminum alloy la

Compressor.
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* bolted together. This construttjon
. allows casy disassembly without ‘sacri-
B ficing the cating's strength to resist dis-
. iortion under transient conditions. As
- in the rotor, the low-temperature section
B . of the casing is aluminum and 1he high-
< tempersture end is of steel, Fig. 13.

. Comb Six b . are
b equally spaced around the body of the
- unit between turbine and, compressor.
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used for the wheels, reducing wéiig
and rotating inertia, while on the hi
temperature section stecl wheel
used. Stee! blades are used throug
*Fig. 12 shows the complete rotof.
vortex-type blading similar to thal
on aircralt gas turbines s sccu
the wheels by dovetails.

The stator has similar bladi
they are in dovetails in half ring!
are inserted in grooves cut in the c¥
The' casing is made up of two

Fig. 22 shows the elements of one com.
- bustor.  Becausa of thé high operating
- it is ble to expect

\Q

bustion ch
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The two-stuge gas turbine
achieves compacincas and simplicity and
keepn the first-stage bucket temperature
a8’ low as feasible, With an inlet
temperature of 1400 F, the firsi.stage
buckets operate at 1160 F, not much
higher than the buckets in some high-
temperature steam turbines,

Tho turbine rotor consists’ of two .

wheels, each integral with its own shaft.
The two shafts bolted together form the
complete rotor, Fig. 15, €ach wheel is
made up of two parts, tho rim of high-

k' that the metallic inner liners will be
- the highest single malntenance item,
|, bence this design permita easy and inex.
“-pensive replacement of the .liners, if
onecessary, The inner liners, about 35
|+ +in. long and 10 in. dia, are of stoinless
materisl and outer casings of carbon
- gteel, .
. To mix the combustion products ade-
-, quatcly and avoid poasibilities of local
1ot apots, the inner liner permits. air
o enter 1hrough annular slits between
3 lhe.vnrlou: sections as well as through
* #1disl holes and louvers: The design
't excellent combustion over a wide
- 2282 without sacrificing stability or
A B ignition characteristics.
y’hile the testa in Schenectady are
g made on Bunker C and diesel ofls,
it Insualiation will use natural gas
] It is felt that no fundsmental
+ Problems will be involved with gas a3
X °‘r""wed to ofl, but to be sure, tests
© now being conducted using com.
"g:n ﬁre.d with nawra! gas. ’
'-;lu 'n]hlllunn starts by mesns of spark
: e:‘ ocated in two of the six combus-
the ¢l 'MBfn; crosa fire tubes Ignite
" 't""l’“‘"ld combustors.  Aireraft
Y@ used this arrangement for
:%:;l:"“e and it proves relisble and
b onei. As in 2 gas-fired boiler, com-
. m;cominuoun process after the

-
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p less material” and the
center portion of low-alloy high-atrength
stee) suitable for 700 F, Fig. 11. Weld-
ing the stainiess rim to the wheel allows
using the proper material for each sec-
tion of the rotor. This composite con-

strugtion has proven wholly succesalil

in airplane jet units. In addition, the
forging and quality control problems
are materially reduced. e

The ¢considerable step-up in height of
buckets between the iwe stages keeps
the leaving losses to o fow value.

The first-siage nozzles, Fig. 14, of the
welded type, are not split on the hori-
zontal center line as is common in stcam
turbines. The partitions are welded 1o
an ouler ring and come through closely
fitted holes in an inner ring. These 1wo
rings welded to two additions] rings
form the completed diaphragm. This

. construction permits free expansion
: .

radially and i

2-atage im.

F turbing-inlot temperoture, Left to right: compressor in.  pulse gos lulblne,vuhuuu hood. Unlt runs ot stoady 6700 rpm

steel while the inner plieces are of stain-
less. These rings are bolted to the cas-
ing of Jowcarbon steel. The ring-ob*
posite the second stage is welded to six
struts inside the exhaust hood and sup-
ports the low-pressure turbine bearing.

‘Alr Cooling. Air from an Intermedi-
ate stage of the compressor cools vari-
ous parts of tho turbine. It resches the
wheels by being bled into the space be-
tween the wheel and Its adjoining dia-
phragm wall. " Pipea also carry ex-
tracted air through the nozzls partitions
across the gas path to the packing., A
small fan on the turbine shalt sucks air
through axial holes in the casing ring
to cool the exhaust casing. Cooling
air olso passes through hollow tubes
over the struts in the exhauat casing,
thus keeping them from coming In con-
tact with the hot exhaust gas and mini-
mizing  any distortion that might be
caused by uneven temperatures.” The
exhaust hood Is of ordinary steel with

* insulating . lagging.

Ausiliories.  Normal turbine scces-
sories are supplied with the unit and in
ddition many p ive { are
Included. An accessory gear box
mounted on tho [ront end of the-unit
drives n tachometer, overspeed gover-
nor, lubricating-oil pump and fuel regu-
lator. .
The speed governor is electro-hydrau-
lic, simllar to those used for some atearn

witheut ths uso of pins or keys.
The second-stage nozzles use the same
construction except that the jui

bines and diese) engines. A permea-
t-magnet  clectric-tach gen
ator gives the speed
s d kod

indication which is .

are welded to the inner ring alto and the

nssembly “ is split on the horizontal *

centerline.

The casing is made up of circular
rings opposite each wheel with L.
shaped picces bolted st tho inside diam.
cter to form the gas path and surface
opposite which the blade tipa run, Fig,
19. The rings nre of ordinary cérbon

hy lically to the fuel
regulator. The lotter varies the gas
supply to the combustors in terms of
load requirements. In addition to the
speed regulating equipment the gover-
nor has an over.riding control to limit
the'exhaust temperature.

Ao ‘suxiliary 400-cycle: motor-gener-
ator set provides power for operating
the motor control. A conventional over-
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