1350-F 2000-Hp Gas Turbine Runs ¥
On Test Stand for Over 1000 Hours‘:

- b.saoed by the Incressed radial tp
. deannee found necessary for ropld

® A vEar Aco Westinghouse announced
an experimental 2000-hp land gas tur.
bine, (Powen, Jan 1947, pp 989, 102).
Tests run since, while incomplete, have
gone far enough to confirm the hopes
of it originators, Subsequent experi-
encs gives substandal evidence of
eventual success for industrisl and
transportation use,

In more than 1000 hr of tests, per-
f has been ially in accord
with design predictions. Operation
under all types of loading and up to
the design temperature has caused no
objectionshle distortion and no serfons
creepage. Difficuliies have not been
fundamentsl and can bo readily cor.
rected in new designs. On the whole,
experimental evidence points to the
soundaess of the genersl design.

- Test Retults. The turbine, on test
since August 1, 1946, has operated
about 1000 hr, of which more than 850
hr have accumulated sincs July 9, 1947,
Evaluating perlormance of the unit snd
its components took 300 hr. Remoinder
of tho time was used in simulating the
more severe operating cycles expected
in actua) service.

A over-all p has
been established by relioble measure-
ments of power output, fuel Aow, speed,
ireind d I
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GAS TURBINE ON TEST STAND (I to r) d¢ generotors, reducing gear, alr Inlot,

Experimental unit generates full load at 16.7% thermal em-."‘
ciency with 19,500-Btu-per-ib fuel oil. Maximum output do!
veloped equalled 2220 hp with 48.F inlet air to the compmw'f
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comprestor, combustors, gos turbing, ron
e
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theemal efficiency of 16.7%, based on
the fuel having & heating value of
19,500 Btu per Ib. Mazimum outpwt
developed het been 2220 hp when
operating with an air-inlet

combustion gas as it entars the turblee
Is panicularly difficult to measure,
Three methods were naed: (1) diret
measurement, using specially designed - 3

of 48 F.
Tase Peocodure. Evaluation of com-

ponent performance has been dieule
Many ch

hicldedtype temp probes
taking bustion efieh
ency a8 95%, messured gir and lud’
fow, messured combustion ialet o

Compressor performance was estab-
lished by measuring air 8ow, inlet and
discharge pressures and temperaturo
rise. Adiabatic compression efficiency
varied from 80 to B5% over the entire
speed and load range.

To determine turbine efficiency In o
complete plant without 8 dynsmometer
between compreasor aed turbine re

&n p
pressure. Over-all fuel rate ar ful) toad
of 0.78 Ib per bhphr corresponds to o

ea {150)

quires of inlet
and exhaust temperatures and pres.
sures. Of these, temperature of the

In instr and p and neglocting afl losser (3 Q-
laborious heat-ba) lculations were Iculation, using the d mbbl;
.made to achieve the desired results. haust p and tore,

La L}
measured inlet pressure and tarbloe
wark being determined by heat-balanc® ; S
calculation, -

Turbine efficiency, obtained by usisd |
the temperoture recorded by direet
measutement, gave least reliable resalis *
while the second and third metbod?
werq quitn consiatent and in closc agre®
ment. Turbine efficiency varied ro® -]
84 to 86% over the opersting rans™’
This is about 2 polnts lower theo st :
obtained with carlier test resulta l”"«
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POWER » Morch "‘"‘;

loco.
RATURE RECORD OF CYCLIC TESTS run on unit simulating shorterun
:‘p‘)‘::nnln. Turbine i3 chernotely run at full ond no toad for S.minute periody

_Iondln; o

dhazges in
Corral

Oparating Cycfes. The unit has been
started from a cold standstill condltion
350 times and hos undergone soveral
h d rapid load cycle changes from

using speclally
designed air-atomizing nozxles, found

* by deatbalance calculntions, vsried be-
[ teeen 94 to 96%. Theso values agree
. dosely with those of combustion tests

no load to full load. Looding and un.
loading cyclo tests have proved ita load-
response characteristics. Probably the
most severe load oycle will bo in loco-

loading 1s continuous, Thia corresponds

. to rapid temperature changes of 600 to

700 F on turbine and combustor, tur-
bine-inlel tempernture being 1350 F a1
full load and 600 to 750 F at no load;"

oy iva operatd "
unit ron at full load 30 min, then was
Immediately unloaded and run 30 min
at no load, whereupon load was re.
applied in 10 to 20 sec and the cycle
repeated. This cyclo was then changed
to limit the loaded and unloaded time
10 10 min instead of 30. To uccelerats
the program, a further change to §
min was made when tests established
that this ime was sufficient 10 heat and
cool parts subjected to rapid tempera
ture variation, Chart at left shows
typical Joad cycls run.

Starting, The unit starts easily, one
generator being used as o motor, Time
required is o function of starting power
available. When this power is limited
to & maximum of 35 kw, the unit can
stast in about 2% min, With a maxi-
mum of 80-kw starting power, i1 rung
in 1 min, With 20 kw the time {3 8
min. When the rotor reaches 15%
apeed the acetyleno igniters are turned
on and ot 25% specd the fuel Is io-
jected. Starting power is thut off at the
end of 134 min ond the unit reaches a
stable self-sustaining speed In about
2% min. A gas turbine of this type
«esn operate ot full eapacity 10 min from
the Ume starting {s initiated, or even
less if necessary.

Troublos and Ramedics. During the
early test weeks the compresser inlet

ot aur research laboratories. motive servico where loading and un.  and exhaust ducts were equipped with
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. Turblae intet tempecatere, F
TUREINE HAS QUN at varlous loods up

;™ Mar. 15, 1948 o1 temparatures show

i3 'o:wE‘ ® March 1948

Input te generators, horeepowsr

FUEL INPUT INCREASES with foad ond
speed, no-foad fuel gbout 1/3 full lood

Input 10 genereters, horsapewer

RISING TEMPERATURE with increasing
load couses sharp reduction in fuel roto
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