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> Tooay, Less THAN four yey, ‘. i
a cold start in early 1944 < L, power plants of net output up
inghouse engineers work 1o “Plchm o p. This in no way represents 8
$5-million ges-turbine developimen ”JL 1 ol caginesize limita. It means
oratory uncqualled by any other py; 1ib ca0 bandle units large enolfgh
facility, This continuous Probing 0l %14 ecrors from scale factors withe
characteristics of aircraft power.pt, AR LT v expenditure of materials
componenta yields design kngy, . Lmv“'“-
needed to meet today's demand for by > {lability of steam from & power-
ter jet engines and gas turbines, built in 1940 to serve a plont
The job of designing and buildin“ e for wartime production of ma-
completely American jet engine, “ln' ropulsion equipment, dictated
on at Navy rcquest only onc day Aty poth lab location and type of equipment
Pearl Harbinr, was brought 10a "'t’tm" » built, the laboratory compriacs
ful conclusion without recourse 1o oy major test areas: {1) high-power
search ond development facilitiey othet (2) high-power compreasor and
than those Westinghouse had whep ;v model (3) variable-pressure
began. But late in 1943 it became .; ~vation and (4) engine accessory,
parent that larger facilitics were eyeiPN:. aton and mechanical develop-
tla] 1o success{u} realization of the % ¢ Some ldea of the power scrvices
tentials of the gas-tushine power ply N siequired can be gained from these de-
Under Bureau of Acronautics sponwy il had figures: 80,000 1b per he of 600-
ship, Westinghouse agreed early in 944 p:mF steam, 7500 gpm of river
to design, erect, equip and operate (BIi ;¥ yyter, 1000 gpm of well water, 1350
gas-turhine component lab, of 6600-v ac and 200 kw of 250-v de.
Testing Requiremonts. A gas-turhing Leb teyout. High-power test areas
power plant comprises compressot, fyel i disgram, p 95) sro side by side.
pump, combustor and turbine, phiYRL:Fif turbine testing, two multistage
lubrication, control and heattranstr Q{7 crda)-fow widosapecd-range steam-tur-
apparatus, ond starter, generator and
Ignition equipment. Separate investipisy
tion of the secondary component
volves no special testing problems,
the compressor, turbine and combu:
requize heavy power and heat inpuy]
and dissipations. With this in mind, the]
laboratory was built to handle full-scals}
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MOODEL TESTER of highly fiexible design permits sconomical screening of many "
experimental desligns. Symmetrical aboul the center of the shell-and-finned.tube

cooler, 1t al I

of high<apacity test facilities

% éompression ratio, the othee with 2:1)
.- ean be operated individually or in serics
¥ vith Intercooling to supply air up to
E:‘lla:pd- al flows up to 58 lb per sec.
¥, A-comb capable of releasing up to
b,&mmion Btu per hr hests air to pro-
Y. vido- gas to operate experimental tur-
up to 8 h

"COMBUSTION LAB contalns two test atands like one shown. A control room bae-
yond wall at right Is equipped for simultancous operation of stands, with any

e or

combination of pressurized, dl to 45,000 ft

EXPLOSIONPROOF AREA permits use of high-octans gasoline
pumps, governors and injection spray nozzles.

In tosts of fuel
Aftitude chamber (right) tosts

aceossories under pressure from sea fevel to 70,000 ft and from ~=87 to 158 ¢

and an B.position pneumatically oper-
ated veriable-area orifice. The closed
circuit gives flexibility, by pressure-
lavel control, that would ba partly lest
with open circuit and intake throttle.

In both high-power test areas, planed
steel rails define a main floor Jevel about
14 ft above grade, with all steam, oil,
tuel and auxiliary piping, and much of
the functional air and combustion-prod
ucts piping, below i1, A scavenging sys-

.Ilm:l':lng.‘ ¢ permanent plece of - house
By michisery, accommodates a series of
o deglo or multiple-stage spindles. and
4 2 blads rings, and- can sustain tempera-
i N ‘{mulm F. - .
4 "-Compressors to be tested are driven
J: 31’6 controlled-torque wide-speed-range
Wlemounted steam turbine, which
& ‘direct measurement of. power In-
AL The unit is rated at 6000 hp at
::J)N lndﬁ;)dwo rpm, but may develop
¢ e of 7000 hp in the more-efficient
9 ("ﬁl.mhgdhu, range. The compressor.
6 bousing consists of & heavy section
pe:parted st the,oenter Jine -and
bu cal joints, and an end bell with
\ Mow discharge. This provides a uni-
""" Sippnrt for stationary members
ﬁ;m?ﬁ'lmnlnl compressors. Housing is
r I‘l‘“li strong 1o stand compres-
Ind::!l Pressures from 4 10 90 psi
" discharge presyures to 150 pai.
Prrasor-test housing is in a closed
b which includes a sreamlined
Yalve, shell.and-finned:tube coaler

w

S E Ty A
MECHANICAL LAB oids developmant of accessorles and O™ gl -l
ponents. View of one side shows bearing-teat stands at "“'! W elreul
governor stand next, and then two electric dynamometer L) | B ]

propertles of disk snd binde alloys. Pit la heavily
armored so the tests may be carrled to destruction
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tem of ity equal to full required
ventilation input confines need for ex:
plosionproof units to under-floor arens.

Control operations are segregated
from the machinery space in & sound-
proofed room between turbine and com-

resting turbine models, & stock compres-
sor, dy driven, provides mo-
tive fluid.

Combustion Lab. In the combustion
laboratory, three ectups sre available:
(1) blower-powered atmospheric-pres-
sure tests (2) elovated-pressure tests
using compressed air from high.power
turbino ares, and (8) altitudo testing
using main compreasion plant In con.
junction with & water-jacketed shell
and-tube cooler.

In the engine accessories, lubreation
and mechanical development areas, in-
dividual projects on control apparatus,
fuel and oil pumps, starters, ignition
equipment, bearings, ei¢, are assembled

bodpl inped with d

pressor test areas, meking for i

safety and efficiency. Pressure- _lnd tem-
petatur oré
permanently installed {rom the control
toom to bulkheads adjacent to the test
equipment, reducing length of tem-
porary leads and speeding test setups.

Provision is made [or complete remote’

control and communication.
il

on quip y
ters and auxiliary drives ranging from
2.5 to 125 hp. N
To minimize explosion and fire has-
ard, three of the sccessory bedplates,
pplied with gasoline, are installed in
a room entirely equipped with explo
slonprool fittings and services. Opening*

“into the hazardous-sccessory test area

is an ahitude ch

A low-power model tester,

where an entire

8 closed circuit with all the functional
clements of the high-power facilities,

permits economical and flexible evalu.-

ation of experimental turbine and com-
pressor designn, screening out develop-
ments not worthy of expensive and time-
consuming high-power tests. It is aym-
metrical about the center of the cooler,
with s 50-hp dc dynamometer at inboard
ond of each test section. Each may carry
a single or multiplestage rotor.

For.

P of engine jes can
be operated over a range of atmospherie"
conditfons to 70,000 ft. e

-An armored hot-spin test pit, a com-
pletely equipped model and genesal
service shop, store rooms and offices
complete the facilitics. . .

A comprehensive discussion of the.
laboratory's design jeatures is given.in
a paper presented by Winston R New
at the ASME annual meeting of 1947.
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