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INTRODUCTION

In the ‘past several yea.rs coms.uiera.ble progress has been made

ifi pedicing the noise. generated by gas turbine engines in aviation. The
Jtwoilay gest sources -of engine noise, the fan and the jet exhaust, can.

. berediuced uffmlently to enable ciirrent aircraft to comply with

. federal noise. standards. Fur'l:her treatment of these sourcesmay not

reduce the avera.ll engme noige because an acoustic threshold has been.

.. regickhad,  This threshold is attributed to the noise generated by here-
" tofore pocrly understood sources within the engine itselfy One of the
- most likely Bources of far-field noise originating from within the engine
‘is the cambustion process; where lar ge amous:tf:s of chemical ener gy are
'relea.sed (Reference 1)« :

At the N'a.tlona.l A.e::cna.utms and Spa,ca Administration Lewis
Resea.rch Center, a program is being conducted to determine the

¢haracteristics of combustion noise and its prop»gation through the

engine core to the far fields Pari of the experimental phase of this
program was conducted with an Avco Liycoming YF 102 turbofan engine
(Reference 2.) Preliminary results, which include combustor spectra
and cross~correlation data of internal and far-field noise signals, in-
dicated that below ceriein engine power settings the s:.gnal measured in

 the combustor significantly contributes to the far-field noise level

(Refare ence 3) .

Fu‘[‘.ure res ea.rch into the rela.uonshlp between internal engine
noise and combustor noise is now aimied at predicting the contribution
of combustor=related noise from internal noise measurements. Due
to the expénse and d'.xfflculty' of running engines to measure cambustion
noige internally, it would be advantageous to be able to gather this
data from rig tests of the combustor alone, I such a relationship does
in fact exist between installed engine combustor noise and test rig come
bustor noise, then noise data gaﬁhered on developmental combustor de=-
51gns could. be used to predlct engme n01se levels,

The objective of the noise measurement program reporied here-

-in was to record the internal noise of the Avco Lycaming YF 102 engine

combustor installed in a test rig. These measurements in a combustor
installed in .an engine have already been recovded by NASA at the
Liewis Régearch Center (LeRQC). (Refexence 2}, The YF 102 combustion

chamber was instrumented and installed in a rig for testing, The

acoustic probes uged in this program were those used by LeRGC on the

' mstalled engme combustor tests,

L 'I‘ne combustor was operated at the same operating points as
for the installed engine case and at operating points where one para=

~ meter at a time was varied, The internal dynamic pressure level
- measurenients at these operatmg points were recorded onmagnetic
 tape from which narrow band and one-third octave band pressure
.. - ‘level spectra were later developed, At the conclusion of the test.
o _the ta.pes wem ‘orwa.rded to L.eRC for a.dd1t10na.1 analysis.




EQUIPMENT DESCRIPTION

v o An Avco Lycoming YF 102 cambustion chamber, similar to the
‘o installed in the YF 102 and tested in conjunction with the NASA YF
‘102 test prograim, was instrumented, assembled into a test rig and in-
-gtalled in the Aveo Liycoming combustion test facilities in the Stratford,
“Conmecticut plant, . The comhbustor was operated at specific conditions
Cof‘airflow; ‘pressure and femperature; and fuel flow to simulate engine

-opetatiig and off-point operating conditions.,

‘!‘f ' : : Cambustion Chamber

The YF 102 combustion chamber, shown id Figurs 1, is of the
reverse<flow annular~type design. Air from a compressor enters the
combustion chamber section through a set of diffuser vanes, The air
thed passes over the vuter liner and reverses direction where part of
the air enters the flanie tube to mix with the fuel and burn. As the hot
gas moves downstream, it is diluted and cooled by the remaining air
entering through the holes and slots provided in the liner. The hot gas
is reversed again and directed to the turbin< inlet nozzles.

Combustor Test Rig

- . .. For this test program the ¥F 102 combustor chamber was

. modified to accept five semi-infinite acoustic probes and was then in-

 stalled in a test rig, shown in Figure 2, A sixth probe was installed in
the exit section of the rig, The rig served to substitute for the com-~
pressor normally upstream of the combustor chambesr and the furbine
downstream. The test rig also contains the necessary measurement
probe and sensors to monitor the test and provide for the necessary
performance information. Air, preset by the facility to the appropriate
pressure and ternperature, is admitted to the test rig inlet plenum. The
air then is diffused through the compressor discharge diffuser to the
combustion chamber. The hot gas from the combustor exhausts through
the exhaust diffuser and hence out of the rig,

Cambustor Test Facility

The combustor test rig was installed in the No, 1 testway, shown
4n Figure 3 in the cambustor test facility., Butterfly valves, located
immediately upstream and downstream of the testway, regulated the
flow of air through the test rig, The downstream valve was water-
cooled through which the hot gases exhausted to a muffler and then to the
atmosphere, The piping and valving upstream of the testway were
arranged to connect the rig with an inline electric heater and the facility
compressor, A T55~L-11 gas turbine compressor, driven by three gas
turbine engines through a reduction gearbox, provided the compressed
air for the tests, The control room located adjacent to the testway,
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prov:idé;s: the operator locations where the specific condition of airflow,
pressure, and temperature were set for each test.

JP~5 fuel was supplied to the combustion chamber at the required
pressure and flow by the test facility fuel supply system. The fuel flow
rate was adjusted to correspond to the required fuel-air ratio for each
test,

Acoustic Probes

The dynamic pressure fluctuations in the combustion chamber
and test rig were sensed by six Government-furnished "semi~infinite
wave guide’ probes, These probes, depicted in Figure 4, were the same
probes employed by NASA during the YF 102 noise measurement program
at LeRC, Each probe consisted of a 6,35 millimeters {1/4~inch} con~
denser microphone mounted flush on the wave guide that passed through the
probe block, The probe system shown in Figure 5, is fully described in
Reference 2. The microphone was connected through a bulkhead fitting
to a preamplifier and power supply, which in turn was connected to the
signal amplifier and tape recorder

A vent in the probe support block equalized static pressure across
the microphone and provided the back pressure to regulate the flow of
nitrogen through the wave guide, The flow regulators were adjusted to
provide sufficient nitrogen purge to prevent hot gases fram the cambustion
chamber from entering the wave guide but low enough not to affect the
dynamic pressure level measurements made by the microphone,

Probe L.ocations

A total of six probes were installed in the test rig (Figure 6).
An additional spare probe was used for calibration. Probes I and 2
were installed in the compressor diffuser (Figure 7). Probe 3 was
installed in the combustor inlet duct.to sense the noise in the flame
tube. Probe 5 (Figure 8) was similarly located only rotated 90 degrees.
Probe 6 was located at the exhaust end of the test rig, These six
probes were mounted on the cambustion chamber rig and connected to
the NASA furnighed panel (Figure 9), containing the nitrogen flow
regulators and power supplies,

Figure 10 is a schematic of the acoustic data acquisition
equipment setup. The six precision sound level meters, one for each

probe,; were used to condition the signals from the microphones to
provide sufficient voltage to the ¥M tape recorder amplifiers, The
microphone signals were simultaneously recorded on 25,4 mm
{1=inch} wide magnetic tape using the same recording head stack, The
probe signals were sampled prior to recording and afterwards by

Data Acquisition Equipment . . . .. _.f
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‘playing back the vecorded signal, Narrw band pressure level plots
were generated for a selected channel during the recording phase to
verify the quality of recorded gignal, o B

© . Cambustor Rig Matrumentation

- The cambustor rig was Iastrumented and connected to the
_facility data acquisition systemm. The pressure sensors were
connected fo a scanning valve arrangement whereby each of the
pressure points could be sampled, The automatic data acquisition
aysten: then converis these signals into engineering units for instant
readout and on punch tape for later analysis. An integration period
. is used to eliminate system electrical noise and input parameter
' periodic changes, The following cambustor rig parameters were
recordeds o

-~

i. 'C‘dﬁz}ibﬁétoﬁinlet’;tdtal {(P,3) and static (Pg3) press-ure
2. ' C&n;ﬁﬁs{;br exit total (P,,.) and sta.tic (Pgq) pressure
3.. | Cé&nbusfdf inlet temperature (T 3)

4, | Airflow rate (W,)

5,  Fuel flow rate {W a

The data acquisition system also calculated the fuel-air ratio.

The cambustor exit total temperature (T, ) was later calculated by

using the curves in Reference 4. The 1d63T exit temperature; determined

by enteving these curves with the fuel-air ratic and inlet temperature,
was then multipiied by a burner efficiency factor of 97.5% to obtain
the cambustor exit total temperatures’

SUMMARY OF TEST PHASE

The combustor rig was assembled, installed in the combustor

test fapility testway, instrumented, and functionally checked, The
acoustic probes were then installed and checked in preparation for
running the test rig,

Background Noise Levels

Prior to the installation of the combustor test rig, a spool

piece was inserted in the testway to record the facility machinery and
duct work induced flow noise, Two probes ware installed in the spool

piece to record the system background noise. The facility was then
operated at the expected operating pressure and airflow vafes and

recordings of the system noise were made, After the combustor rig

was installed, the tesi facility machinery background noise recordings

were made with and without nitrogen purge flow in the wave guides,

15




. The machinery was then started and the duct work aligned to route air to
the combugtor rig upstream shutoff valve., The air was bled off to the
atmosphere through the system surge control valve, The background
noise was recorded for this condition, The purpose of these recordings
was to verify that the facility machinery and the nitrogen purge system
did not contribute significantly to the dynamic pressure levels recorded
in the combustor., Figure 1l is a sample of the analysis to determine
the contribution of the facility machinery and purge system noise, The
figure shows the background noise to be at least 20 dB below the noise
generated during combustor eoperation,

Combustor Operating Points

The upstream and downstream valves were then opened to start the
data acquisition phases A sequence of testing was followed that required
the least amount of system changes between test runs, After each test
point was established, the system was allowed to stabilize before the
acoustic gignals were recorded, These dynamic pressure levels re-

-cordings consisted of a single segment of tape 2-minutes long. Before
going to the next operaling point, a narrow band pressure level spectrum
was generated from one channel of the just recorded data to check on the
condition of the recorded signals,

Combustor rig temperature, prissure, air and fuel flow were
monitored to check for system stability and recorded for later analysis,

The tests were divided into six groups of operating points, though
not necessarily recorded in that order, The grouping was designed to
record the cambustor dynamic pressure levels with all but one parameter
duplicating the operating conditions of the YF 102 test at LeRC, Group I
was the control group and atiempted to duplicate the parameters recorded
during the YF 102 test at LeRCs Table I contains the parameters monitored
for the confrol group. Group I consisted of a series of tests without
conbustion, i.e, zero fuel flow, but with the same canbustor inlet con-
ditions recorded for the control group, The recorded operating para=~
meters for Group II are listed in Table II. Group III consisted of the
operating points predicted by a camputer model of the YF 102 engine
{Reference 5), The recorded operating parameters are recorded in
Table III for this group, Group IV consisted of series of tests during
which the dirflow was varied about design airflow (Group II), See Table
IV for the recorded parameters for this group. Group V consisted of
series of runs during which the fuel-air ratio was varied, by varving the
fuel fli v, about the design conditions, The recorded operating parameters
can be md in Table V for this group. The sixth group (Group VI) con-
sisted ¢ series of tests where the canbustor inlet temperature were
varied, ..e operating parameters are shown in Table VI for this group,

16
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TABLE I.

COMBUSTOR RIG PARAMETERS FOR ¥YF 102 OPERATING
POINTS {GROUP I)IN INTERNATIONAL SYSTEM OF UNITS

;gl‘q Pt:3 Ps 3 Ptex Pa £l Tta Tt‘.ex Wa Wf Wf ma
kpascals kpa kpa kpa Oc 9% kg/sec kg/sec

2 256,28 252.83 239,93 232,76 132.5 526.8 4-.921 179.0 0101
3 312.40 308.12 292,82 287.30 147.3 55044 5.903 221.1 20104
6a 374.04 369.76 353,56 343.56 171.0 600.5 6.483 260.7 0112
6B 373.62 369,28 353,28 345.08 170.3 618.7 6.400 260,7 L0113
6C 374.17 369,90 353.28 343.B4 171.7 600,8 6.475 260.7 .0112
7 448,09 441,74 419,95 408,58 199.3 603,9 B.0D2 306.5 0106
10 553,37 545.51 518.83 504.69 231.6 693.1 9,526 422.8 »0123
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TABLE I, COMBUSTOR RIG PARAMETERS FOR YF 102 OPERATING
POMNTS {GROUP I} IN U, S, CUSTOMARY UNITS

e r—.

RUN

Par1

Tr3

T

W

Wy

No £3 Ps3 Prex tex a a
" psia psia paia psia op 9% ib/sez  1b/hr

2 37.17 36.67 34.80 33.76 270.5 930.3 10.850 384.6 .0101
3 45.31 44.65 42,47 41.67 287.3 1022.7 13,015 487.5 L0104
6A 54.25 53.63 51,28 49,83 33s.B  111z2.8 14,293 574.8 L0112
5B. 54.19 53.50 51.24 50.05 338.7 1i45.7 14.110 574.8 «0133
6c 54,27 53.65 51.24 49.87 34%.2 1113.4 14.276 574.8 L0112
7 64,99 64.07 60.91 59,26 390.8 111s5.1 17.643 675.7 .0106
10 80.26 79.12 75.25 73.20 448,.9 1279.6 21.002 832.1 .0122




0¢

TABLE II., COMBUSTOR RIG PARAMETERS FOR ZERO FUEL FLOW'OPERBTIHG
POINTS (GROUP IIX) IN INTERNATIONAL SYSTEM OF UNITS

RUN

P

.

P

P

P W

£3 s3 tex sfl t£3 a ,
NO. kpascals kpa koa kpa O¢ kg/sec -
L 258.13 254 .83 244 .55 241.10 124.1 4;936
4 312.81 308.47 285,92 292.88 146.5 5.939
5 374.38 370.24 356.94 352.46 171.6 6;443
8 446,91 440,98 422,44 417.61 203.2 7.940
9 554,26 547.09 523.86 518.89 232.4 9.618
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TABLE II, COMBUSTOR RIG PARAMETERS FOR ZELO FUEL FLOW

OPERATING POINTS {GROUP ) IN U, S, CUSTOMARY UNITS

RUN

P

P

Pgfy -

T

W,

No. £3 "3 tex . oS3 2
psia psia psia psia F ib/Bec
1 37.44 36.96 35.47 34,97 255.4 10.883
4 45,37 44.74 42 92 42 .48 295.7 13.098
5 54.30 53.70 51.77 51.12 340.9 14,206
8 64,82 63.96 61.27 60.57 397.8 17.505
9 80.39 79.35 75.98 75.26 450.4 21,205
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TABLE I, COMBUSTOR RIG PARAMETERS FOR COMPUTER DEFINED
OPERATING POINTS (GROUP I} IN INTERNATIONAL SYSTEM OF UNITS

o 2 Prx  Fem o Teax Yo Ve MM
1g 257.79 254 .89 244.14 237.93 1B6.3 82,1 4.458 188,47 .011i7
20 314.47 311.64 289,43 293,09 154.0 606.3 5.183 215,27 .0118
22 375.21 371.55% 357.63 349,01 177.6 669.4 5.867 275.38 .0130
23 449,67 445,085 426,85 416.51 206.0 725.8 7.099 357.98 .0140
24 555.85 545 .92 526,62 513.52 237.3 gl3.7 8.696 489,00 .0159




TABLE III, COMBUSTOR RIG PARAMETERS FOR COMPUTER

DEFINED OPERATING POINTS [GROUP 111} .U, 5.

CUSTOMARY GNITS
RAN Py Py Peex Pifs Te3  Teex - My we Mg}

. paia pria psia paia op °r ibfsec  Ibfhr :

19 37.39 36.97 35.41 34.51 267.5 1078.7 9.829 415.5 D117
20 45.61 45.20 43.43 42.51 309,33 31123.4 11,428 453.4 L0118 |-
22 54 .42 53.89 51.87 50,62 351,7 1237.0 12,935 667.3% L3300 7
23 65.22 64.55 61.91 £0.41 402.9 1345.7 15.65%1 789.2 L0140}
24 80.62 75.76 76.38 74.48 446.7  2486.7 18.173 160,1 . .0159
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TABLE IV. COMBUSTOR RIG PARAMETERS FOR OFF-DESIGN AIRFLOW OPERATING
POINTS (GROUP IV) IN INTERNATIONAL SYSTEM OF UNITS

ao Pea Fs3 Peex Fsm oe3 2tex ¥ We o WA, W

. kpa kpa kpa kpa C C kg/see  kg/hr o,
14 373.69 371.14 361.97 357.14 1758.0 597.3 4.8%6, 195.7 L0111 75.5
21 376.86 373.62 3e0.80 352.87 172.3 508,1 5.749 229.6 .0111 Be.7
15 373,24 367.00 340.80 327.29 177.5. 604.7 8.006 322.8 .,0113 123.5 .
16 374,90 371.48 363.90 361.76 171.8 ——— 4.878 —_— re—— 75.5
17 373.28 366.31 344,39 337.77 172.6 — 8.104 —— —— 123.5
26 555,78 549.44 534.96 528.27 228.7 690,8 7.139 315,7 .0123 74.8
27 553.37 549.78 529,19 516,41 228B.8 687.1 B.421 369.1 .0122 88.4
25 622.94 618,25 602.39 594.25 243.6 T4B.4 7.783 379.7 .0136 75.0
30 622,18 618.18 604,18 599.29 245,) — 7.795  o—- ~— 75.0
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TABLE IV, COMBUSTOR RIG PARAMETERS FOR OFF-DESIGN ATRFLOW
OFERATING POINTS (GROUF IV) 1N U, 5, CUSTOMARY UNITS

1;}2-1 Fe3 Pe3 Frex Psg1 Tr3 :tzex ¥y Pe We/¥a #Ha
psia psia psia psia 2 F Ibfgec  i1bfhr %
14 54.20 53.83 52,50 51.80 348.8 1167.2 10,795 431.5% .0111 75.5%
21 54.66 54.19 52,33 51.18 342.2 lice.5 12.675 506.,2 .,0111 88.7
is 54.28 53.23 49,43 47.12 342.5 1i20.5 17.652 716,0 .0113 123.5
15 54,23 53.88 52,78 53.47 341.3 ——— 10,754 - — 75.5
17 54,14 53.13 49,95 48.99 342,7 ——— 17.867 —— —— 123.5
26 80,32 79.69 77.59 76.62 443.7 1275.4 15.740 695.9 ,0123 74.9
27 80.55 79.74 76.74 74.90 444.0 1268.8 1B.s66 813.7 .0122 gd.4
25 90.35 89.67 87.37 86,19 470.5 i379.2 17.159 837.0 .0136 75.0
30 90.24 89,606 B87.63 86,92 473.1 ——— 17.186 — — 75.0
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TABLE V. COMBUSTOR RIG PARAMETERS FOR OFF-DESIGN FUEL-AIR RATIO
OPERATING POINTS (GROUP V) IN INTERNATIONAL SYSTEM OF UNITS
ggtj pt:a PsB Ptex ?sfl Tr.a Tl:ex wa Wf Wf/ga quma
kpa kpa kpa kpa Cc %% kg/sec kg/sec %
i2 374.52 370.45 356.04 348.87 172.0 395.2 6.407 129.9 .0056 50
13 373.63 369.28 351.77 319,57 172.1 80l1,é 6.373 389.5 .0170 i52
28 554.61 547.03 522.48 511.72 231.0 473.1 9.491 211.1i L0062 50
29 553.30 545.03 514.90 495,73 229.2 BB8B.4 9,587 629.4 .0182 148
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TABLE V. COMBUSTOR RIG PARAMETERS FOR OFF~DESIGN FUEL~-AIR RATIO
OPERATING POINTS (GROUP V) IV U, S, CUSTOMARY UNITS

—— S

—— ————

R Pe3 Pa3 Prex Pagl Tyq Teey Wa Wg Weltig We/ty
. psia psia psia psia op Op 1b/sec b/hr %

12 54,32 53.73 51.64 50,60 341.7 743.4 14,125 2B6.5 0056 50

13 54.19 53.56 51.02 49.35 341.9 1474.8 14.050 858.6 L0170 152

28 80.44 79.34 75.78 74.22 447.8 883.6 20,925 465.4 ‘ .0062 50

29 80.25 79.05 74.68 71.90 444.6 1631.2 21,136 138B87.5 0182 148
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TABLE VI.COMBUSTOR RIG PARAMETERS FOR OFPF-DESIGN INGET TEHPERATURE
OPERATING POINTS (GROUP VI) IN INTERMATIONAL SYSTEM OF UNITS

RUN P P ) P o T W W W /W AT
NO. t3 53 tex s£1 t3 tex a £ £ a £3
kpa kpa kpa kpa (s] S¢ kg/sec kg/hr ©c
18 374.45 370.45 355.28 346.46 134.0 563.7 6.489 260.6 .0111 =37.0

11 373.48 358.04 349,90 340,11 275.9 650.5 6.486 262.6 .Dii2 55.9




TABLE VI, COMBUSTOR RIG PARAMETERS FOR OFF-DESIGN INLET -
TEMPERATURE OPERATING P

) OINTS {GROUEP VIYIN Uy 'Sa
CUSTOMARY UNITS R

RUN
No.

Ttex . Wa Nf
op 1b/sec = Ib/hr

ATt3

18

11

1046.7 14.328 574.8

1202.9 14.299 - 578.3

e

~66.5

100.7

62

—_—
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DATA REDUCTION AND ANALYSIS
Description of Data and Reduction Equipment

Reduction to One-Third Octave Band Dynamic Pressure Levels -
The recorded noise signals were played back through a Hewlett~
Packard 8054A Real Time Audio Spectrum Amnalyzer, coupled to a
Digital Equiptnent Corvoration PDP-8 Data Processor, The audio
spectrum analyzer consists of 36 one-third octave band filter sets
and a slow rms detector with characteristics conforming to the re~
quirements set forth in International Electrotechnical Commission
Standard "Precision Sound Level Meters' IEGC 179 (1973}, The
dynamic range of the audio spectrum amplifier is 40 dB, An analog~
to-digital converter on the data processor translates the output of the
audio spectrum amplifier filter sets to equivalent discrete voltage
levels with an accuracy equivalent to +,5 dB, The data processor is
programumed to sweep a specific number of one-third octave bands at
a rate of 42,8 bands per second for a set number of sweeps, During
each sweep the data processor transforms each one-third octave band
equivalent dynamic pressure level o a dynamic pressure and stores these
values as a running sum for each band, At the end of the sef number
of sweeps, the program determines the average dynamic pressure,
calculates the dynamic pressure level and applies the specific input
correction value given for the attenuator settings, all for each one-
third octave band, The program then prints out on a teletypewriter
and on punch tape the energy averapge one-third octave band dynamic
pressure levels for the record,

_Reduction to Narrow Band Dynamic Pressure Levels = The
recorded signals were then played back through a Nicolet Scientific
UAbLB Specirum Analyzer and Nicolet Scientific 1015 Spectrum
Averager and plotied on grid paper by an X-Y recorder. The
spectrum analyzer digitizes the input signal and camputes the
frequency damain transfomm in 500 discrete lines. The rate of
sampling depends upon the band width/sampling duration setting.
The spectrum averager camputes a running average for each of the
500 discrete lines for each sample sets, the number of samples being
predetermined, After the spectrum averaging has been completed,
the output feature of the averager is activated to produce an X-Y
plot of the stored spectrum average values,

Mode of Analysis ,

One = Third Octave Band Data - Each probe record for each
data point was reduced to obiain the average of 100 cne-third octave
band dynamic pressure levels, Tabular listing of these data are con-
tained in Appendix A and graphical plots in Appendix B,

These tables and plots .represent the average 100 sweeps by the
data processor of the real time audio spectrum analyzer. In several
instances the spectrum range exceeded the dynamic range of the audio




gpectrum analyzer. For these runs, a second pass was requirved to
obtain the spectrum pressure levels below the «40 dB range point,
The input attenuator was readjusted to bring the remaining part of
the spectrum into the dynamic range of the analyzer.

The tabular listing of the one-third octave band pressure levels
were transferred to cards and fed into an IBM 360 camputer,
Correction values (Table VII} supplied by NASA were then added to
these spectra to generate graphical plots of the one~third actave band
pressure levels,

Narrow Band Data - Narrow band pr :ssure levels were obizined
for each probe and run point, Narrow band, 0 to 2000 hertz, data
are contained in Appendix G, The parrow band X-Y plots represent
the spectrum average of 256 samples of 500, 40 hertz wide bands,

Allowance for Correlation Analysis

The data was recorded .on 25,4 mm (l.inch} magnetic tape to
facilitate corvelation analysis, All prohes used the same head stack
on the tape recorder. In addition; a 1000Hz signal was simultaneously
placed on each channel to allow any head skew error between the record
and playback tape recorders to be determined,
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TABLE VIIL LIST OF ONE-THIRD QCTAVE BAND PRESSURE
LEVEL CORREGTION FACTORS

Canbustion Chamber 257,9~312.3  373,6  447,5=555,00520,5

Inlet Prassura kpa
psia psia

Frequency, Haz

kpa. kpa
{3?- 4:" 45. 3} 154¢ 2] {6‘.."0 9 - 30. 5-90.0)

psia

Correction Factors, dB  re 20 micropascals

50 - 3
63 3
80 3
100 3
3
2
1

125
ls0
200
250 .
3ls
400
500
630
800
1000
1250
1600
2000
2500
3150
4000

»
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APPENDIX A

TABLES OF 1/3 OCTAVE BAND

Group I {Table I}
Group II {Table II)
Group III {Table III}
Group IV (Table IV)

Group V {Table V)
Group VI {Table VI)

34

PRESSURE LEVELS
Runs 2, 3, 64, 6B, 6C, 7, and 10
Runs 1, 4, 5, 8§, and §
Runs 19, 20, 22, 23, and 24

Rums 14, 21, 15, 16, 17; 26,
2.78 253 and 30

Runs 12, 13, 28, and 29

Runs 18 and 11
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YF 102 OPERATING PDINTS

GROUP 1

RUN NUMBER

2

INLET PRESS=256.3 KPA(37.2 P51&), COMB EXIT TEMP=526.8B DE6 C{
AIR FLOW=4.92 KG/SEC(10.9 #/SEC), FUEL FLOR=179. KG/HR(395. ¥/HR)

FREQ
HZ

50.0
63.0
80.0
100.0
125.0
160.0
200.0
250.0
315.0
400.0
500.0
630.0
800.0
1000.0
1250.0
1600.0
2900.0
2500.0
3150.0
4000.0

PROBE NO. 1 2 3 4 5 6
DNE-THIRD DCTAVE BAND PRESSURE LEVEL OB RE. 20 MICROPASCALS
133.3 130.,5 126.3 132.8 130.5 141.8
133.0 129.5 126.2 132,6 132.0 140.7
135.4 134.2 134.1 137.8 137.3 140.3
136.2 134.9 135.9 140.6 140.0 141.9
135.9 135.1 136.7 1404 139.7 143.5
133.6 131.9 132.8 1374 136 .8 146.9.
133.6 132.6 134.6 138.4 138.1 146.0
134.1 133.9 136.3 139.6 139.9 138.2
136.3 137.C 139.5 142 .06 143.2 143.5
136.2 137.2 140.2 143.8 144 .0 139.7
134 .6 135.4 138.2 141.9 141.8 139.6
132.6 133.6 136.7 141.7 141 .8 139.9
132.8 133.9 138.8 143 .4 143 .6 140.0
131 .5 133.7% 137.1 139.6 140.8 141,32
131.3 134.2 135.8 138.8 140.2 142.6
130.¢ 133.3 133.7 137.6 139.0 141.2
131.9 132.¢ 132.8 137.7 138.7 142.8
131.5 130.7 132.2 137.6 137.3 144.2
132.2 132.9 132.8 137.4 136.8 142.8
132.1 136.3 132.4 i36.1 135.3 141.6
OVERALL PRESSURE LEVEL, DB RE 20 MICROPASCALS
147.6 148 . C 149.0 1£3.0 153.1 155.8

980. DEG F}»
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T ¥F 102 GPERATING FLINTL
, GROLF } RUK NUMDE K )
INLET FRELS=312.4 KiA(4%.3 PSIc), COMB EXIT TLMP=65%0.4 DEG ©(1023. DEG F},
AIR FLOW=2.90 KG/SLC{13.0 #/5EC), FUEL FLOW=221. KG/HR(48E. #/HR)

FREGQ PRULL MU 1 d 3 & . ' 6
HZ

ONE-THIFL LCTAVE BANWL FRKESSURE LEVEL DB RE. 29 MICROPASCALS
50.0 1353.2 136.7 126.4 1722.06 132.6 132.7
63.0 13504 12Ga 4 127.0 i24.2 136.4 151.6
80.0 135.¢ 134.7 139.3 128.3 138.8 130.3
100.0 134 5.4 13%.7 140.4 140.9 131.7
125.¢ 137.3 1267 136.49 141.9 142.4 135.1
160.0 134.9 133.5 134.6 1359.1 139.5 138.7
200.0 135, 2 134 .3 136 .8 150.5 141.3 138.4
250.0 135.8 135.6 134 18T.6 152.8B 129.9
315.C I3b.4 13%.7 142.4 1eh, 2 145.7 134.9
400.0 138.7 139.0 142 .4 . 145,.7 146.7 131.9
500.0 13b.¢ 137.3 14C .4 143.8 194.5 130.4
6$30.0 134 .4 126.3 i3e.1 l42.7 146.0 131.3
80g.0 13.8 138,85 14G.5 144 .8 145.6 131.3
i000.0 133.¢ 13%.0 138 .6 141.0 142.9 133.0
1250.0 130.% 13%.0 127 ot 140.3 142.4 134.%
1600.0 131.¢ 146 .4 135.49 13E.7 141.1 132.8
2000.¢C 133.1 132.9 134,.4 12t.5 140.8 134.8
2500.0 132.9 122.2 iz3.8 137.9 - 135,3 136.8
3i%0.0 133.¢ 136,27 134 .4 137.8 138.0 135.8
4000.0 132, 127.¢ 124 .3 13647 136.9 138.5%

SVERLEL FRELSUSEL LLVEL, DB FE 20 MICKDFASCALS
149"-(. }"t‘oi’ }L(’.‘.’ lE"nq’ 1559"’ 1"&.0

d0
o TV "TVNIDMEO
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YF 102 UPERATING FLINT:

GRCLP 1 RUN KNUMEBER OA
INLET PRESS=374.0 KPA{v4.: PSIL), (DMB EXIT TEMP=€00.5 DEG C(1113. DEG F},
AIR FLOW=€.48 KG/SLT(14.3 #/SEC), FUEL FLOW=261. KG/ZHR(575. #/HR)

FRLG PRLHL HNU. 1 £ 3 4 & 6
HZ
ONE-THIRE OCTAVE BAND FRESSURE LEVEL DB RE. 20 MICROPASCALS
50.0 133.8 C.C 1278 138.7 133.6 134.8
63.0 133.7 0.0 127.7 139.9 135.4 1334
0.0 J3oa.4 a0 135.7 141 .9 1"0.1 131.6
100.0 1376 C.0 137.5 143.2 142.3 131.8
i25.0 136.¢ .0 140.7 144 .4 146.4 136.2
160.0 13646 Da0 137.2 142.1 141.8 140.0
200.0 136.4 0.0 138 .4 162.6 143.0 140.7
250.0 137.4 G 140.6 143.8 144.5 132.9
315.0 139.3 G.0 143.4 145.8 146.5 135.6
400.0 14Ga1 G0 144 .1 146.8 148,13 134.5
500.0 13b .1 Ca0 142 .1 145,.2 145.9 130.7
630.0 135.5 0.0 139.3 143 .6 145.2 132.3
800 .0 136.1 C.0 141.4 145.5 146.5 132.8
1000.G 134.2 .0 139 .8 141.8 144.0 132.2
1250.0 134.3 (a0 139.8 141 .2 143.8 135.6
166G0.0 133.0 c.0 126.9 1353.2 142.3 132.8
2000.0 13%.3 a0 135 .B6 139.,0 151.7 133.7
2500.0 134.2 Ca0 135.1 13B.7 140.1 124.3
31%0.0 135.4 U0 125 .8 138.8 135.9 124.9
40080.0 136.2 0.0 135.7 137.9 137.7 134.5
LVLRZLL PRESSUkE LEVEL, DB KE 20 MICROPASCALS

1505 182 .4 186.0 156.7 148.5

=
°
<
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YF 102 GPERATING FLIKTS

INLET PRESS=372.6 KPA{B54.2 PSIL), COMB EXIT TEMP=618.7 DEG C{1146. DEG Fls
AIR FLOW=£.40 KG/SEL{i5.1 #/SEC), FUEL FLDW=2t1. KG/HR(B75. #/HR)

FREQ
HZ

50.0
6340
80.0
100.0
125.0
160.0
200.0
250.0
315.0
400.0
500 .0
630.0
800 .0
1000.0
1250.0
1600.0
2000.4
2500.0
3150.0
4000 .0

GRULP 1

PRUBE NL. i 2 3 & b &
ORE=THIRL OCTAVE BAND ¢RESSURE LEVEL DB RE. 20 MICRUPASCALS
133.7 13¢.2 126a1 140.6 132.6 133.8
123.8 129.8 127.2 14D.9 134. 4 13249
131 134, 8 134 .5 1422 139.1 130.3
137.2 136.2 136.3 143.:0 1%1.2 130.5
13b.4 134.3 139.6 143.5 143.4 134.8
13606 135 .9 13646 142.3 141.1 138.8
13642 1362 137.7 142.3 142.1 140.4
137.5 i36.1 13%2.6 143.4 143.9 i32.2
139.4 140.4 142 .5 145.1 165.7 134.7
14G.0 141 .0 143.9 145 .7 147.1 133.9
136.0 13k .6 141 .6 144.6 145.3 129.3
135.% 136.4 138.8 142 .8 I64.7 131.2
136.5 137.6 140.9 144.8 146.6 131.1
13‘]-2 13(-‘? 139951 1’!0-9 1{13-6 130.2
136.5 137.4 129.2 129.8 143.5 134,0
133.8 134, % 124 .8 1364 139.7 120.2
133.7 133 .4 126.0 136.3 136.9 129.0
13%.7 137.3 135.1 137.6 137.9 129.2
136a# 141.6 135.4 138a.1 138.6 130.2

i51.%

RUN NUMEBER

121 .8

6F

155.5%

CVIRELL PRESSUKL LLVEL, DB RE 20 MICROPASCALS

155.9



YF 102 UPERATING FOINTS
GRULP I RUN NUMBER 6C
INLET PRESS=3T4.2 KPA(94.3 PS1A}y COMB EXIT TEMP=600.8 DEG C(1133. DEG F),
AIR FLOW=G.48 KG/SEL{(14.2 K/SEC), FUEL FLOW=261. KG/HR{575. #/HR}

o S _
fi%% FRE G PRUPE RO 1 2 3 & 5 | 6
- ¥
%é%é ONE-THIKG UCTAVE BAND PRESSURE LEVEL DB RE. 20 MICROPASCALS.
3 50 .0 133.4 129.9 126.1 13Bo4 132.4 133.6
279 63.0 133.0 129.7 126.2 13B.6 133.8 132.8
(A 80.0 13t.1 134,80 134.3 140.9 138.6 130.5
= 100.0 137.2 136 .4 136.3 14241 140.9 130.3
Eiiﬁ 125.0 138.5 138.4 139.6 143.5 143.1 134.7
160.0 136.7 136.3 136.7 141.9 141.0 139.0
200.0 136.2 13t.3 137.7 146241 141.7 140.7
250.0 137.5 136.4 140.1 143.3 143.8 132.5
315.0 139.3 140.7 1642.7 144.9 145.5 135.1
400.0 140.1 141.2 143.0 145.8 147.1 1345
500-0 13{.‘¢0 13[}-9 1"]-6 144.4 144!}9 12907
630.0 135.5 136.7 136.8 142.8 144.2 132.3
8C0.0 13644 137.7 141.0 144.8 146.3 132.1
1000.0 134.3 136.8 13943 1450.8 143.1 131.9
1250.0 134.4 137.5 139,3 139.8 143.2 136.3
1600.0 133.0 135.4 126.2 137.0 16009 132.9
2000.0 133.¢ 135.1 134.8 13644 138.5 135.3
2500.0 133.4 133.¢ 134 .2 136.5 136.8 135.8
3150.0 135.7 137.5 135.3 137.7 137.7 137.6
4000.0 137.1 141.9 135.7 138.6 138.4 138.4

OVER:~LL PRLSSUKE LEVEL, DB RE 20 MICRDPASCALS
18G5 181.7 151.8 i56.1 155.7 148.7

6¢
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YE 102 LUPERATING FLINTS

INLET PRESS=446.1 KPA(65.0 PSIA), COKB EXIT TEMP=603.9 DEG C{1119. DEG F},
AIR FLOW=£.00 KG/SEL(17.6 #/SEC), FUEL FLOW=306. KG/HR(676.

FREG
HZ

50.0
63.0
EC.C
160.0
125.0
1i60.0
200.0
250.0
315.0
400.0
500.0
630.0C
800.0
1000.0
1250.0
1600.0
2000.0
2500.0
2150.0
4000.0

GRCLP I

PRCEE NG. 1

ONE-THIRDL OCYAVL

135.5%
135,7
137.t
139.3
140.7
129.0
138.7
139,46
141.5
142 .4
140.4
13b.C
13t.9
13b.5
137.2
1.4
136.0
13c.3
137.¢

152.5

Z

132.9
132.0
i35.9
138.0
i3¢.5
137.9
13840
140,90
14246
143,.5%
141.0C
i38.8
140.0
12B.6
139.7
13t .3
137.7
13041
129.2
143 .4

1537

RUM KMUMBER

3

HAND PRESSURE LEVEL DB RE.

130.%
129.1
135.9
136.2
141.1
138.5%
139.6
141.9
145.0
145 .2
143.4
141.1
142 .9
141.2
139.1
137 .0
137.2
13b -6
139.%

DYERLIL PRESSURE LEVEL,

1£3.9

7

4

140.7
141.2
144 .2
145.5
144 .0
164.5
145.9
147.9
148.3
147.1
145.3
147.3
143.6
143.1
140.4
139.6
139.4
140.7
161.3

0B RE 20 MICROPASCALS

157.7

#/HR)

5 6
20 MICROPASCALS
135.0 145.9
136.54 145.2
140.4 142.3
142.8 142.7
145.0 146.7
142.9 150.7
1449.2 152.6
14641 144.8
148. 4 146.9
149.4 146.5
147.8 141.8
146.9 144,27
149.0 143.8
146.0 142.6
146.3 146.9
1444 144.49
142.B 143.2
140.% 142.2
141.5 142.4
142.1 143.0
15B.4% 159.%



iv

¥F 102 CPRKATING FOINTS
GROLP I RUNM MUMBER 1C
INLET PRESS=553.4 KPA{80.2 PSIA}, COMB EXIT TEMP=693.1 DEG C(1280. DEG Fi},
AER FLOW=9.53 KG/SEC(Z1.0 #/SEC), FUEL FLOW=423. KG/HR{93Z2. #/HR)

o

FREG PRUEE Ni. 1 2 3 4 5 6
Hz
ONE-THIRD OCTAVE BAND PRESSURE LEVEL DB RE. 20 MICROPASCALS
5046 137.2 134.2 131.5 141.7 136.2 137.5
63.0 137.4 133,5 130.3 142.0 136.9 137.6
80.0 139.0 1368 136.% 143.5 141.4 134.5
100 .0 141.1 139.9 139.8 14543 144.3 134.4
125.0 141.¢ 140.9 142.3 146.7 146.4 "137.5
160.0 140.9 140.3 141.0 145.6 145. 0 141.6
200.0 140.2 139.6 140.6 145.3 145.2 14408
256.0 141.4 142.0 143.E 14744 167.9 139.1
315.0 142.6 143.5 145 .8 14B.6 149.6 136.7
400.0 144.5 145 .8 147.1 149.8 151.0 139.7
500.0 142 .4 143.0 145.1 148 .8 149.4 133.3
630.0 139.5 140.¢ 143.0 147.0 148, 4 136.2
800.0 1404 141 .7 144 .3 146.9 150.5 136.9
1000 .0 135. 2 140.6 142.7 145.8 147. 7 133.6
1250.0 . 139.2 141.9 143.9 145.5 148, 4 139.2
1600.0 137.3 140.5 141.3 142.8 146.2 136.7
2500.0 136.4 136.2 139.2 141.6 142.8 134.8
3150.0 140.2 141.3 140.6 162 .9 143.6 135.2
4000.0 oo 141.7 145.7 141.7 143.7 1444 135.6
g GVLRELL PRESSURE LEVEL, DB KE 20 MICRDPASCALS
Se 155.0 15¢.3 155 .8 159.2 160.0 151.3
= E
IS
=5
=
&




(44

7ikid Fuel FLiw gpbnallnt FLINTS

GheLlE LI

1
InNLE T PRE L5=25041 KEALDT o4 poule), LUMB pX1T TiMp=124.1 pEG C{ 255. DEG Flo
Alk FLOn=9.74% KBIStL(lﬁ.Q 575L0 ) cUEL FLOW= {e

FRi&
HL

Phl.i’l f\'t‘&o

50.C
63.0
80.0
100.0
125%.C .
1£0.0
2C0.0
250.6
315.0
400.0
500.0
630.0
8009
1000.G
1250.0
1600.0
20060.0
2500.0
3150.0
£000.0

i <
CnNE-IHIRD 1 CTAVE
132.1 129.1
13zed 12 .4
1344 1728.7
13263 170t
13L.¢ ickh b
131.9 2t a1
131 .4 12t
1311 1297
130.7 13C.3
130t 131 .1
130.7 131a7
130 .c 131.5
1301 1223
13u.l 122t
1306 17z.3
130.0 13¢.7
131 e’ 1201
130.% 130G 4
132.0 13%.1
13Z1 136 %

_YtRiil PRULLSURE LEVEL, DE F

14H .4 145 at

RwUN BUMIER

wG/HRE C- #/HR)
3 4
HARD PRESSURE LEVEL DB RE.
123.3 123.1
122 .7 133.6
1z4 a3 133.6
12345 134 .%
104.0 1349
124.8 135 .%
153 1360
1274 137.1
128.0 137.6
129.0 137.9
129.9 137«¢
121.3 137 .8
122.3 137.8
121.0 136.5
12241 136a4
121t 13%.9
153 a7 13t .4
1.1.3 13261
1220 136.1
121.7 13%.2

a3 el 149.5%

5

20 ﬂlLHLPASCALS
225

131.1
131.5
132.2
132.7
133.2
134.2
136.4%
135.3
135.5
i35.7
135.9
136.06
1377
137.7
138.5
13t .4
1374
13%.3
13447
133.2

20 MICKOPASCALS
1

4.0

&

n
«» -

120a5
119.3
118.1
120.3
118.9
114.7
117.5
115.5
119.0
1189
116.2
120.1
117.2
1192.2
11%.7
121.1
120.9
121.6
124.3

134.5




N4

el FUEL FLUW UPEKATINL FHINTS
OrLLP 11 RUN NUMBLK 4
INLET PRLESS=3T12.6 KPA[4D .4 PSTLE) s LUOMB LXIT TEMP=146.5 DEG C( 296+ DEG Fl»
AIR FLOW=5.94 KUG/ZSEC(I3.1 #/5EC), FULL FLOW= 0. KGZHR{ O. #/HR}

FREG PRILE Nl 1 § 3 4 5 6
HZ
ONE-THIRL GETAVE BAND PRESSURE LEVEL DB REs. 20 MICROPASCALS
50.0 132 .k 13C.4 124.9 124.0 123.5 124.6
63.0 132.0 129.4 1£3.% 134.3 134.1 122.6
80.0 133:0 i3C.1 126.2 13446 134.4% 121.7
100.C 1507 12%.9 125.2 135.3 134.6 121.3
I2s5.u 135.0 i2h.t 124 .9 125.4 134.595 122.2
160.0 13¢.6 129,80 145..Y 136.1 135.5 122.0
200.0 132.4 I2%9.¢ 126.5 i36.5 135.9 1318.0
2500 13ca2 130.7 126.6 127.2 136.9 120.5
315.0 13cal 121.3 12%9.5 137.9 137.3 117.7
430 .0 1303 132.4 130.c 13B.5 127.8 121.2
500.0 1317 13z.% 131.1 138.1 137.7 122.5
6100 131.7 1327 132.4 13B.4 138.0 121.0
H4L0.0 13 .c Iaz2.7% 133.7 138.7 139.0 127.0
10CC.0 13463 1z5.t 133.1 i137.4 139.0 125.2
1250G.0 13ian 134.7 123.¢ 137.6 140.1 127.1
1600.0 15ia.1 12441 i23.2 137.3 138.7 129.1
2000.0 1306 13z.¢t 132.5 137.8 139.2 133.0
2560.0 1204 121.¢ 123.2 137.7 136.5 134,2
3150.0 133.4 Iz4.0 124.,]) 137.6 135.3 136.9
4000.0 13z.¥ 137.7 134.1 i3t.7 134.5 140.1

LVEROLL PRESSURE LEVEL, DB FE 20 MICROPASCALS
lqt -{ 147'3 ltll‘}of. IE’Duq 150»4 1‘?"03

-
oy



¥

2ERL FUEL $LUW UPERATING K1 INTS
GRULF 11 RUN NUMBER 3
INLET PRESE=374.4 KiA(D4.s FSIA), CLOMB EXIT TEMP=171.6 DEG C{ 341. DEG Fls
AIR FLChi=C.4%4 KUzSFEC{I9.2 E/SEU)y FUEL FLOwW= Ce KG/ZHRL Co #/7HR)

tREG Phitlt NLa i . 3 4 5 &
hZ
OWE-THIRI GCTAVE REND FRESSURE |EVEL DB RE. 20 MIUPDPASCALS

L0.0 132.¢ (ol 124 .4 123.0 134.7 124.4%
£3.0C 133.3 La0 125.0 114.2 138.2 121.7
8G.0 133.¢ Ca0 123.9 138.7 135.7 121.5
100.0 135.0 G.0 1¢bate 137.4 136.3 120.5
125.0 133.5% Ca0 1547 139.5 136.4 121.5
160.0 13z.3 0.0 126 .0 136.0 136.9 i22.9 -
260.0 13:.8 C.0 1£5.6 141 .4 137.5 137.2
250.G 13/ .5 U0 126.4 132.3 13B.3 120.6
315.¢ 13 .9 CuC 179.1 139.4 13B.7 117.9
400.0 135.4 0.¢ 1.1.2 136.8 135.1 121.1
500.0 135.4 C.0 131 .4 139.0 139.1 123.7
63G.0 13c.¢C (.0 121.0 135.4 13%.% 121.5
800.0G 134.0 C.C 125.1 139.% 140.3 126.%
1606.0 13046 0.0 125.3 139.8 140.3 125.5
1250.0 12" 0.0 i26.0 13e.7 141.4 126.0
1600.0 130a5 .0 126.3 132.9 141.0 128.4
¢000.C 12:.0 CaD 124.5 129.2 140.2 130.6
¢500.0 135.c G.0 133. 162.2 137.6 133.4%
31200 133.% CuC 133.9 116.3 136.5 134.2
«0C0.0 13t .7 0.0 i25.7 i3v.7 135,6 139.2

VbR Ll FRETS v LEVEL,y Do PE 20 MICROFASCALS
Ig1.7 C.C 1456 1%1la7 151.8 143.3



¥

frrl

AIR FLUW=/.

FREW
HI

50 .0

63.0

0.0
100.0
125.0
1¢0.0
250.0
315.0
400.0
500.0
630.0
800.C
1060.0
312-0.C
1600.C
2GLO.L
2500.0¢
315%0.0
4000.0

FUEL fLuk JPERATENG INTS
ohitE 1F
IRLET PEL ©5=44b .5 KA (B4 eb FLlE Yy
E I p (/75011745 W/SECY

Pritl

NE -

i

uhe-THIRL
134 .t
1349.%
1324t
130.C
134 .9
13wl
135 .k
135 .t
13%.9
136G
135.’-

a1 1
-t

13tce
13%.1
13 .5
134 at
135 .4
13%.7
137.°
15t

KUK NUMBER
(emB bXI! TL#P=

Frpl FLOW=

‘

({1aVE BAND FRLSSURE L

171.t
13¢0aY
121.7
13242
13z.1
13.7
125-4
133.9
4.8
cLI |
135 .7
126.2
137.7
137.4
1264
1278
1273
128 .71
128.¢

14, »9

. yiboib FREGSURE

1hU.a 2

1*1.%L

i

203.2 DEG 74 777

0. KEG/HR{ La Hsnnd

T Fle

3 4 5 &
EVEL BB RE. 20 MICROPASCALS
1zB .4 137.7 136.7 126.
126 .4 137.7 136.9 125.2
12k.1 13E.3 137.6 124.5
128.2 13E.9 137.9 123.7
1e7.3 13%.4 136.3 123.5
1eB .4 140.6 138.9 125.7
1z8.7 141 .5 139.3 119.9
130.7 142« 140.4% 123.3
132 4% i%3.4 141.1 120.7
132.B 142 .0 141.5 122.1
133.7 142.5 141.1 126.0
128 .0 1yz.1 141.5 125.5
136.2 142.0 142.9 i25.8
176.1 1a0.4 142.% 126.0
136.6 140.2 i44.0 123.9
126.3 139.1 143.4 126.7
12€ .5 12t.h 142.2 126.4%
126.% 13%.0 13k.6 12¢.5%
126.2 140.9 13%.0 127.2
129.2 141.6 139.7 131.0
LEVELs DB kE 20 MICROPASCALS
14k «C 1542 153.9 139.9




9%

ERL FULL FLIW DPERATING BLINTS N T :
GhtLE 11 KUN NUMBER v - ‘
INLET FabOS=554.2 KEA{sC.4 TSIAY, COME EXIT TLMP=232.4 LEG Cl 450. DEG Fi,
AIR FLOW=9.02 KC/SEUlo1e2 w/5L00, §ULL FLOW= €. KG/ZHR({ 0. #/HR)

FRLG PrRULL N . i ¢ 3 TR 5 e

HZ ' : s ]
ONE~THIRL LCTAVE BAND FRESSURE LEVEL DB RE. 20 MICROFASCALS -
63.0 13c.1 132.5 127.2 138.9 13B.1 12666
80.0 13t.t 133.7 126.8 135.4 138.7 125040
1CC.G 137.3 133.% 129.4 13¢.7 139.3 A25.,00 s
125.¢ 137.1 133.8 126 .4 I139.9 139.5 - 12%.2 -
160.0 13704 135 ,3 129.1 141 .0 150.1 127.0-
200.0 137.2 134.3 129.7 141.8 14D.8 121.5
250,.C 137.2 135.2 131.7 143.4 i41.9 124.5
315.0 147.5 136.3 133.7 16,3 142.4 122.6
400.0 137.9 137.3 134.0 144.9 182.7 '123.2
500.0 137.4 137.4 1344 144.2 142.3 128.5
630.0 137.¢ 137.7 I136.1 193.% 142.9 127.7
800.0 13v.¢ 13%.5 137.¢ Ia3.7 144.,2 126.3
1000.¢ 1367 13%.1 127.3 141 .9 143.6 1270
1250.0 137.3 14C.2 128.2 421 365,5 124.2
1600.0 136.1 139.¢ 137.7 I4G.9 158.4 127.1
2400.¢ 13¢.) 144942 I13B.0 140.7 164.4 i26.8
2500.C 137.% 137.% 137.9 140.9 341.6 -125.9 .
3150.0 13y,.1 14C.C 139.7 142.7 161.8 127.1
4000.0 14u.4 144,1 140,68 143.5 142.3 129.2

LVERsEL PRESSUnE LEVEL, DB KE 20 MICEOLASCALS
‘Ed }51‘ . 1‘-5055 }‘1!9-3 1&5.5 155;6 !‘!0&9



81 d0Vd TTVNIOTEO

ZIITVAY Y004 40

LY

CumPUTL~ JLF INgsr

e d

11i

CHEFATINL RLUINTC

UM RUREER
TEMp=bt2.1 LEG C{I1040.

INLET PKLSY=297.0 KEA(STF.0 PUle), LUME LALT

AIR FlLUh=&t.4C r{ /58 ({ 9.+ #/LEL Y},

FRY G
"z

bl (ST
(JE:’IO
HUWC
10 .0
iz5.0
160.0
0.0
250l
315.0U
4C0 .0
500 .0
6300
Bul.U
1¢00.C
1250.0
16GC.C
cQUO.U
25000
2150.4
4G00.0

{hE-
131.¢
121l .¢
13:.0
12440
LA
13:.1
]3! .[i
135.r
125 .0
13L.4
133,
13] n"l
131t
13\./.2
1iwat
]2'“)'.('
12'.’-7-'
1et ol
121.°
1307

~

1 (I(_, - :’

FUbL FLOR=L:t. KGZHR (4lb .
. K 4
IHIFD P CTAVE BAND FRESSURE LEYLL DE

rotad Icl % 13324
| JP 1esed 14643
13 w2 1z21.7 126.9
12re 1x3.7 135.0
12V .1 120 .9 1398
12] of 121.¢8 137.8
i3c .t 123.3 137.0
136G .4 13% .8 135.5
13t.% 127.7 140 .5
3t .7 138.7 142,0
139.F 127.4 14D0.%9
1.0: .0 P34 .5 i3%.8
125,11 137.3 141.4
13¢ o8 17041 137.1
i22. lig.0 124,08
121 a0 iznlal 1%23.0
13017 19 .Y 35.4
1% a4 1e9a3 133.4
l:’:’l? 12557 13“.{'
12t a1 1Yt 132 .2

LVik L FREZCSURE LEVEL, D8 F2 2
147.7 147 .4 141 .4

1%

#/HR}

DEG Fk,

E

-

&

20 MICROPASCALS

i2t.2
13D.4
132.4
138,.1
13%.1
136.3
137.1
139-3
140.8
142.%
140.6
140.0
142.1
138.8
138.1
13£.9
134.3
1314
13¢.56
133.2

0 MICROPASCELS

151.7

130.1
128.7
12&‘.’02
128.2
131.3
134.8
135.9
127.8
131.5
129.6
12645
128.7
128.7
126.8
132.1
12é.B
131.56
132.3
133.4
13¢6.5

14%.1



8%

INLET P

FRLC
HZ

50.0
£3.0
80.0C
100.0
125.0
160.0
200.06
250.0
315.¢
400.0C
500.0C
630.0
500.0
1000.0u
1250.0
1600.0
20C0.0G
2500.C
3150.0
4000.C

CLFFUTEHE ULEINED CFERATIMG FLINTL

GhILE 111

RUNL RNURELER  2C

KE5S=231a.5 KPALGS .6 PSIA), COME EXIT TENP=006.3 [EG C(1123. DEG F),
AIR FLOW=%.18 KU/ZSEC(11.4 #/SEC), FULL fLOw=23v. KG/HR(483. #/HR])

PRL} t ?\'{ie

1

OisE -~
13:.2
135.0
13,0
13£.7
137.0
I139.4
1 3‘1 .0
135.1
137.0
137.¢
13%.4
133.7
133.¢6
131.t
131.7
13L.~
I131las
130a.Y
133.2
134.°

14,02

¢ 3 4 £ &
THIFL CCTAVE oAND FRESSUKE LEVEL DB RE. 2D MICRUPASCALS
. 12L . 123.3 135.4 129.6 131.1
12b.¢6 12443 135.8 131.5 129.7
132.4 132.7 138.4 . 136.5 128.5
134 , & 134 .4 13%.8 136.8 128.0
136.9 137.¢ 141.4 141.0 132.%
133.9 144.0 139.5 13B.4 13642
134 . 134.7 139.4 139.0 137.8
135.9 137.1 140.7 140.7 129.4%
135.3 139.7 192.2 142.5 132.6
13t . 140.6 163 .4 144.3 131.6
136.6 136.9 182.0 14243 127.%
124 . 4 135 .8 140.6 1%1.6 129.%
135 .1 1386 142.4 143.5 129.8
134.7 136.6 136.2 140.5 129.2
135.C 126,1 137.0 140.3 133.0
13342 133.0 134.5 138.1 129.7
127.4 1316 1342 13E.5 132.1
131.¢ 130.9 134.3 123.5 132.4
134 ¢ 121 .6 135.6 134.5 13444
129,6 121.4 13£ .4 135,3 136.1

P¥ERSLL FRL*SUnL LEVELs DB FE 20 MICROPASCALS
149,33 149.0 152 .7 152.9 14640




COMPUTLR DEF IMEL OFERATINC fOINTS -
GrLLF 111 RUM NURBLR 2z ' _
INLET PRE£5=375.2 KPALS4.4 PSIAY, coMB EXIT TEMP=669.4 [EG C(1237. DEG Fl,
AIR FLIM=%_47 KG/ZSEL(12.9 H/SEC), FUEL FLOW=275%, KG/HR (607, #/HR}

FREG PRLIE Nt . 1 ¢ 3 £ ' 5 6
HZ

ONE-THIKEG LCTAVE BAND PRESSURE LEVEL DB RE. 20 MICRCPASCALS
50.0 124.1 130.1 125.1 - I35,.9 131.3 133.6
63.0 133.%5 129,.% 1252 136.4 132.9 132.3
80.0 132.5 133.¢ 133,2 138.8 137.5 130.2
100.0 137.¢ 13¢.1 136.0 141 .2 14D. 4 129.6
125 .0 136.¢6 138.¢9 140.1 143.6 143.5 133,90
160.0 136.6 136.5 137.2 141.6 141.2 137.8
200.0 13%.4 135 .6 136.9 141.0 i41.0 140.7
250.0 137.¢ 13t.2 139.9 142.0 143.3 134.1-
315.¢ 136.1 13%.¢ 141 .3 143.9 144.2 133.1
400.0 139.8 14C.9 142.6 148,.2 146.1 135.3
500.0 137.1 13,2 141.3 144 .0 144.2 128.7
630.0 134.¢ 13t.9 136.1 142 .5 143.2 131.8
8C0.0 135, 136,.9 l40.p 144.2 145.2 132.0
1000.0 133.4 136 138.9 140.5 142.4 130.1
1250.0 123.¢ 136.58 156.9 135.5 142.2 136.7
1600.0 13z.0 134, 6 138.2 136.6 139.5 132.6
2000.0 13¢.3 133.¢ 133:8 156.3 137.9 135.7
2500.0 13023 123.¢ 133.1 136.3 135.1 136.8
3150.0 134,5 12t.6 123.06 137.5 13t.0 138,08
40C0.0 13¢.3 141,32 123.6 13r.3 Ir6.9 i3e.%

LVLFiEL ERF SSURE LEVEL, DB Kk 20 MICROPASCALS
Tay, ¢ 1t0.w 1t1l.2 1%4.5 154, 4 146.5

XIrIVAD ¥00d J0
§1 @DV TVNIDINO

6%

—————— [ —— et e e e



04

COMPUTEKR [LFINeD CPEFATING POINTS
GRLLE 11 RUN RUMBER 23
INLET FRES5=4949 .7 KFAtLD.L FS12Ys COMB EXIT TEMP=723.8 LEC C(1346. DEG Flo

AR FLOW=7.10 KGeSEC(19.7 #/%ECH, FUEL FLOK=35E. KG/HR (T89. #/HR) .
FREG PRLEE Niia 1 z 3 4 5 6 ;
HZ -

BNE-TH1FD LOTAVE BAND PRESSURE LEVEL O# RE. 20 MICROPASCALS |
50.0 135.3 132 .1 127 .6 135.6 134.3 135.6 3
63 .0 135.3 131.3 17647 136 .8 134.6 135.4
80.0 137.1 135, 3 134.1 141.0 139.2 132.4 W
100.0 139.3 © 13E.E 137 .E 143 .4 142.4 132.0 3
125.0 140.% 16G. 7 141 .9 145 o6 165.4 135.6 :
160.0 _ 13% .4 139.5 140.2 164 .3 143.9 146.0 §
200.0 13t.1 136 .2 139.3 14303 143.3 143.6 :
25040 14041 i41.1 142.8 165 .6 146.2 138.9
315 .0 140.5 162.0 143.7 14602 146.7 - 1335
4C0.0 1903 143.7 144 € 167.3 148.6 138.0
500.0 13%.6 140.7 143 .7 1663 146.8 131.5
630.0 137.1 13E .4 140.8 166.7 145.9 134.3
800.0 138.0 139.5 162 .3 156.3 147.7 134.3
1000.0 135.9 136 .4 1613 143.2 165.1 132.1
1250.0 13G.4 126.3 142.1 162.6 145, 4 138.5
1600.0 134 .5 137.4 12B.3 135.3 16205 135.% !
2000.0 135.0 136.7 136 .7 138.7 140.9 136.3 |
2500.0 134 .3 1353 135.9 138.7 13B.3 137.4
3150.0 137.1 139.0 13649 14040 139.2 139.5
4000.0 13%.4 163.9 137.3 161.0 140.2 140.8

UVER.LL FRELSURE LOVEL. GO LE 20 MICKRCFASCALS |
18ca2 155 . ¢ 1£3.6 156.6 1574 150.9




SI 4Hvd TVNIDIMO

AITTVAD 004 d0

19

COMPUYL R UBE INE D UPERATINCG POINTS
GCRLULLF 111 FUN NUMBER 24
INLET PRESS=55%.% KPALEO.O6 FS12), COMB EXIT TEMP=¢13.7 DEG C(1497. DEG F)o
AIR FLEW=B.70 KGs%0(19.2 #/SEC), FURL FLOW=49%. KG/HR (#%3¥F #/HR)

FREQ PRUILEL L. 1 2 3 4 5 &
HI

ONE-THIF{ CCTAVL BARD PRESSURE LEVEL DB RE. 20 MICROPASCALS
50.0 137.1 134.2 129 .3 141.0 135.9 137.0
63.0 137.1 133.3 127.9 141.0 13%.6 137.7
80.0 I13b a4 13t .7 1246 142.5 14D0.1 135.0
100.0 140.7 140.¢ 13%9.3 145,0 143, 7 134.4
125-0 141 .0 1‘1‘19? 142 .9 1‘?7-0 1"’606 136.8
160.0 141.5% 141.7 142 .6 i46.3 146.0 141.%
200.0 139.6 139.9 140.8 144.8 i44.8 145.56
250.0 141.E 142 .9 14% .6 167.5 148.1 143.0
315.0 lal.1 142.¢ 145.3 1476 148.3 134.2
400.0 143.9 145.5 1461 148.7 150.1 140.1
500.0 141.7 142.9 145.6 14B. 2 14B.8 134.5
630.0 139.3 14C .0 143.2 146 .4 148.1 136.7
800.0 139.4 141 .6 143.7 fa7a.6 149.7 137.0
1000.0 136.0 140.¢ 143.3 i45.4 147.5 134.9
1250.0 13t .7 141 .7 LT 1a6.7 148.0 139.3
1603.0 130-" 13‘:’-? lﬁﬁ.b E‘il.l 1‘.439 1371-9
2000.0 137.G 13%.1 1328.9 150.4 123.3 135.8
2500.0 1364 131.7¢ 126.1 140.1 140.9 135.3
31i50.0 13¢.1 140 .7 139.3 1al.6 151.8 137.1
4000.0 141.72 145 .4 140.0 142.5 142.71 137.9

LViksLL FRESSUKE LEVEL, DB KE 20 MICPOPASCALS
1% .2 1B5E . 155.5 1ft.Y 159.3 152.1



258

OFF DESIGN AIR FLOW DPERATING POINTS
~ GROUP 1V RUN NMUMBER 14
INLET PRESS=373.7 KPA({59.2 PSI1L)}, COMB EXIT TEMP=597.3 DECG C(11i07. DEG Fls
AIR FLOM=4.9C KG/SEC{10.B §#/5EC), FUEL FLOW=196. KG/HR{432. #/HR)

FREQ PROBE NG. 1 2 3 4 5 6
HZ
ONE~THIRD OCTAVE BAND PRESSURE LEVEL DB RE. 20 MICROPASTALS
50.0 131.3 126.8 122.7 133.9 12B.8B 1259.4
63.0 i30.8 126 .4 123.8 134.4% 136.0 129.3
80.0 133.06 i32.2 132.7 137.4 135.5 127.5
ito.0 134.8 133.8 134.5 13%,.0 138.0 126.4
125.0 135.8 135.9 137.5 140.6 140 .2 13C.4
160.0 132.7 122 .4 133.1 138.0 i36.8 133.6
200.0 131.5 131.5 132.7 137.7 136.6 135.7
25040 133.0 133.8 135.4 139.3 138.5 1277
315.0 135.6 136.9 138.56 141.0 140 .9 132.3
400.0 137.7 138.8 140.5 142.3 143.0 i3D.9
500.0 133.4 134.6 137.3 140.7 140.5 124.7
630.0 132.0 133.1 134.5 13B.9 139,0 127.9
B00.0 132.5 133.9 137.0 140.4 141 .5 127.4
1000.0 129.9 i32.4 135.0 136.7 138.2 125.0
125G6.0 130.3 132.7 136.7 135.8 137.6 129.1
16C0.0 129.0 i30.9 131.9 133.8 135.2 1264
2008.0 128.8 130.4 130.4 133.7 132.7 126.2
25¢0.0 129.3 130.1 129.0 133.4 130.2 124.7
3150.0 131.2 134.0 128.4 134.6 131.0 125.1
4060.0 133.1 139.1 128.1 134.6 132.1 124.9

OVERALL FRESSURE LEVEL, DR PE 20 MICROPASCALS
146.5 147.7 147.9 151.3 151.0 142.8




€4

OFF DCSIGN AIR

INLET PRESS=376.9 KPA&({54.7 PS51A}, COMB EXIT TEMP=598.1 DEG C{1109. DEG F},
AIR FLOW=5.75 KG/SECL12.7 #/SEC}, FUEL FLOW=230. KG/HR{506. #/HR}

FREG
HZ

50.0
63.0
80.C
125.0
160.0
200.0
250.0
315.0
400.0
500.0
630.0
800.0
1000.0
1250.0
1690.0
2000.0
2500.0
3150.0
4000.0

GROUP 1V

PRUBE NG. 1

133.0
i33.2
138.4
136.7
137.8
135.4
134.3
135.6
137.4
139.3
136.0
134.1

134.9

132.6
132.6
131.%
131.6
131.6
133.7
135.3

2 3 4 5 &
ONE~THIRD OCTAVE BAND PRESSURE LEVEL DB RE. 20 MICROPASCALS
128.8 123.4 133.9 I130.5 132.3
129.0 124.8 125.1 132.3 130.3
136.0 133.,5 138.3 137 % 129.5
135.8 135.6 140.3 139.9 128.4%
137.9 138.9 142.1 142.1 132.9
135 aO 135&3 1‘!000 13905 136»6 '
134 .4 135.3 139.7 i39.6 13B.7
136 .5 137.8 141.4 141 .4 130.3
138.9 140.5 143.0 143 .3 133.8
140.5 142.1% 144.6 145.3 133.2
137.2 139.8 143.0 143 ,0 127.5
135 ok 136.9 141.8 1%2.0 130.2
136.% 139.4% 143.2 146.2 130.2
135.2 137.5 i39.3 141 .2 129.5
135.6 137.3 138.5 14D .8 133.46
133.8 134.2 136.0 138.5 130.4
133.0 132.9 135.9 136.7 133.1
132.1 132.1 135.8 133.8 133.5
135.9 132.7 1I37.0 134.7 I35.9
140.5 132.3 137.6 135.5 136,7
OYERALL PRESSURE LEVEL, DB RE 20 MICROPASCALS
150.0 150.0 153.5 183.7 146-8

14b.3

FLOK OPERATING POINTS

RUN NUHMBER 21



¥s

, ‘BFF DESIGN AIR FLOW OPERATING POINTS

j GRCUP IV ©- RUN NUMBER 15 e
INLET PRESS=374.2 KPA(54.3 PSIA), COMB EXIT TEMP=604.7 DEG C(1121. DES F}g
AIR FLOW= 8.01 KGISEC{IT 7 #/SEC), FUEL" FLUH”BZS. KG/HR{T716, #/HR) .

HZ S
Lo ONE-THIRO DCTAVE BAND PRESSURE LEVEL DB RE. - 20 ﬂlcRﬂPASCALsi-_G SN
50.0 - 136.8 134.1 131.3 139.8 136,17 13456
63.0 : - 136.8 132.9 ‘128.8 13%.9 ~‘ 136.?j_[ 1 ¥
80.0 ; 138.4 136 .3 135.9 142.0 1469 %
160.0 139.6 137.7 137.4 143.0 142.8
125.0 - 140.0 12B.8 139.7 143.9 144.1
160.0 . 138.9 137.4 137.6 142.5 - 142.6 7141,
200.0 : 139.5 139.0 140.4 144 .2 - 145,20
250.0 : 140.1 140 . 4 142.2  145.0 - 146.9 . . 136.2
315.0 : 142.8 144 .0 146 .4 148.6 CUXBYL0 LT
. 400.0 : 142.7 143.7 145.7 148.7 150.6
500.0 14046 141.0 143.2 146.6 . 148.5 -
630.0 . 138.2 138.8 - 141.4 144.,3 147.5
800.0 , . 138.8 139.8 . 144.1 147.2 - .150.2
"1000.0 136.9 139.0 141.5 143.2 - 14T.0
1250&0 137.4 1400 0 1‘?1 ca 142 s? | 147 .1 ’
1600.0 135.9 138.9 139.2 139.6 - 1452
2000.0 _ 136.4 138.7 138.1 138.6 143.9
2500.0 136.9 137.0 137.6 138.0 ~  142.3
3150.0 136, 4 139.7 138.9 138.7 C143 .6

4000.0 . 139.0 143 .6 139.8 139.1 143 .8

DYERALL PRESSURE LEVEL, DB RE 20 M!CRUPASC#LS _
153.6 154 .1 154 .4 157.2 159.5 150.2



. 55___

UFF D“SIGN AIR FLDH UPERAT!NG PUINT*
oL GREBUP 1V :

FREQ

|z

0 50,00
o 63.00
' BU.Of_
- 100.0
f1125.0p
1600
220040
L. 315.0
460600
. 500.0:
2630.0.
'fSOO;Gi
L 1000.0
125000 .
- 1s00.0
J2600.0-

2500.0
3150.0

4000.0

PRGBE NU.

.L

130, 6

130.3
130.3

130.3

129.6
129.3

128.7

126, 5

12843

126840

122:(
127.4

1285

126542
12841
12847
130.8

132.9

- ODVERALL PRESSURE

143,3

125 4
125. 2]-;
125.9'
12646
126.9
12103
128.4:
129.7
12946
131 07:' .
1306.9 "
131.4.
130.4 .
12948
i29,.6
138.7

s

S - RUNY NUHBFR 16 -
INLET PRESS= 373.9 KPA(54.2 PSIA), CDHB EXIT. TEMP=171.8 DEG Cl 341.
_ AIR FLOW=4. 88 KG/SEC(IO 8 #/SEC)y FUEL FLOH‘_ Oa KG/HR(

3

T 119.5
11924
- 121.2

121.17

B - S

Y23, 6 IR

C1285.5

 126.9

v 12706
-128.3

129.1

' 129.9
129.0

S 128.6
"128.6
127.7
127.4

 140.1°

C.- #/HRJ
4: .

131.5
131.9
132.5
133.5
134.1

135 qs
1326.4

- 136,5

136.2
135.3
135.2

- 13367

133.9
133.5

- 133.7

123.2
134.1
133.5

147.7

EB F’!

'iilé.?

“*',ﬁiie;aﬁf

135.1 13t

LEVEL, DB RE 20 MICRDPASCALS

145.9

. 11344
L L16.1
TT11B.6
. 11101 .
115.4

113.2
116.1

119.3

112.6

;W"l1?~2_ 
11627
117.4

119.56

. 120.3
" -120.8
‘120.9

123.5

132.5



95

OFF DESIGN AIR FLOW OPERATING POINTS

AIR FLOW=8.10 KG/SEC({17.9 #ISEC): FUEL FLOW=

FREQ
W2

50.0
63.0
80.0

100.0
125.0
160.0
200.0
250.0
315.0

"400.0

500.0

. 630.0
800.0
1000.0
1250.0
1600.0
2000.0
2500.0
3150.0
4000.0

GROUP 1V

PROBE NO. 1

135.2
135.7
136.7
136.7
136.8
136.5
136.5
136.5
137.0
136.7
136.4
137.2
136. 1
136.4
135.3
135.8
136.7
138.0
138.5

151.9

RUN NUMBER 17
INLET PRESS=373.3 KPA{54.1 PSIA), COMB EXIT TEMP=172.6 DEG C( 343. DES F),
0. KG/HR( . 0. #/HR)
2 3 4 5 &
ONE-THIRD OCTAVE BAND PRESSURE LEVEL L. RE. 20 MICROPASCALS
132.7 - 129.6 140.2 136.9 127.9
131.9 126.5 140.4 137.3  °  125.6
132.5 128.9 140.5 137.7 124.5
133.0 128.5 140.6 138.1 124.5
132.9 127.5 140.9 138.3 124.3
133.5 T 128.0 141.5 139.1 126.9
133.5 128.5 1641.7 139.8 120.4
. 134.5 130.9 142.7 141.1  123.2
135.2 132.1 142.8 141.7 121.0
136.0 132.7 143.0 142 .0 123.3
136.3 133.7 142.3 141.6 127.3
136.7 135.0 141.8 142.3 1264.7
138.3 136.4 1641.8 143 .4 127.3
138.1 136.4 140.2 142.6 125.7
139.0 137.2 139.9 143.7 124.6
138.6 136.9 136.3 14% .0 ' 125.8
138.3 136.9 137.5 143.2 126.0
136.8 136.8 137.1 141 .4 125.6
139.1 138.4 138.9 141.7 126.5
142 .9 139.6 140.1 142.2 128.1
OVERALL PRESSURE LEVEL, DB RE 20 MICROPASCALS
152 .0 148.4 154.3 156.7 139.8




125000

LS

ka DtSIGN AIR FLGH GPEFATINB POlNTS .
e LU GROUP IV RUN NUFBER 28 weh
IHLET PRESS=553 .8 KPA(BO.B PSIA), COMB. EXTT. TEMP=690.5 DEG C(1275;“'
ABR FLUH 7. 14 KG/SEC(IS 7 #/SEC)y FUEL FLOW=316' KE/HR(696. K /HRY

. ‘

”Tf3”f~  i’”jigfij:;  *"”

“r‘;:; FREQ - PRDHt NU. : Ll'ﬁ'*ﬁ"f?'éé'”:"
Chz o R |

T
O < 3 I ¢ TR

T
C o u1G0.00

UNE-TH]PH UCTAVE BAND PRESSURF LEVEL D8 RE. zo HICRUPASCALS L
C 133,70 130.40 0 125.2 0 134,80 0132.60. 0 135.0.
SO 133,70 13040 1EBLT 0 13505 1, 133447 .- 133.3
UU135.9 0 0 13405 00 07133080 0 139.1 0 CU13B.%T 0 U131.8 -
13549 C13B.6 ¢ 0 138420 0 1642460 142,20 0 -129.1
SEREE | P T 13944 - 139.8 07 1614 0 1449 0 0 14480 134020
Lo 160000 e 0 138.T - 13Bu4 13904 0 . 14209 0 142.800 00 138,10
200400 s T T3E, T Co135.6 0 L 136.8 0 0 141010 c14D.900 14143
Ca250.00 0 S 13745 138.4 0 140237 - 143,70 143.50 . 135.6
L3180 w0 12B8«8 0 14020 14251 M44LT . o 16&LT 0 13309
400,00 - 142.8 - 1444 . 0 145.3 0 14703 L1417 13748
'500.0 - 0 138.1 139.1 . 141.7 . . 145.5 . . 145.0:. . 12B.8
830.00 . 7 135.9 137.5 °  139.1 144;1‘,,-m;143.451 1314
800.0" 7 137.1 138,70 140.9 65,4 . 16455 - 132.0
1000.0 L. " 134.0 0 136.8 - - 139.1 ‘142 2 14270 0 129.0
1250.0 s 1347 137.4 - 140.2 141.8 1429 - 134.5
1600.0 - SR 133.1 135.7 - 136.9. 139.2 7. 140.2°  131.5
2000.0 - . 0 133.2 134.9 . 135.4 139.0 [ 13B.1 = . 132.0 -
2500.0 - 133.0. 134.0 134.2 138.5 . C135.3 131.6
3150.0 o . 135.4 137.4. 134.6 139030 . 13601 0 133.4
4000.0 - 138.1 142.9 134.1 140.0 ' 137.2 © - 134.1

"BVERALL PRESSURE LEVEL, DB RE 20 MICROPASCALS
156.5 152.3 152.3 155.8 155.6 148.0



89 -

OFF GESIGN ALR FLOW OPERATING POINTS

INLET'PRESS«SEB.Q KPA(BO.6 PSIA),
AIR FLOW=8.42 KG/SEC(18.6 #/SEC}, FUEL FLOW=369. KG/HR(814. ¥#/HR}

FREQ
HZ

50,0

63.0

80.0
100.0
125.0
160.0
200.0
250,0
315.0
400.0
500.0
630.0
BOO0.D
1000.0
1250.0
1600.0
200¢ .0
2500.0
3150.0
4000.0

- GRCUP. 1Y

PROBE NO. 1

136.2
126.2
137.6
140.0
140.7
139.6
138.2
139.6
140.7
143.5
140.8
i37.8
139.2
136.6
137.3
135.5
136.1
135.8
138.1
140.5

2 3
ONE-THIRD GCTAVE BAND PRESSURE
132.9 127.7
132.5 1274
135.7 134 .4
139.3 138.6
140.5 1%1.7
139,5 140.3
137.9 13B.7
140 .4 162.1
142.2 143.9
145 .0 145 .7
141.6 143.9
139.3 141.2
140.8 142.6
139.2 141.3
140.3 142.3
138.6 139.2
137.8 137.8
136.1 137.0
139 .4 138.2
145 o4 138.8

153.1

COMB EXIT TEMP=687.1 DEG F(1269. DEG F}p

OVERALL PRESSURE
154 .4

RUN NUMBER

i54.0

27

4

LEVEL DB RE..

140.1
1460.4

142.1

144,2
145.8
144.3
143.4
145.4
146.3
14840
146.6

1446.8

146.5
1432.1
142.8
i39.6
138.9
138.8
140,.0
141.3

1572

LEVELy DB RE 20 MICROPASCALS

71 6

ZD HICRGPASCALS
134 .% 1365
135.3 135.4
139.5 132.9
143 .1 1327
145.5 1 135.8
143.2 143.2
145.6 137.3
147 .0 135.3
149.3 138.8
147 .5 13}.%
146 .1 124.1
148.1 134.0
145.4 131.9
146 .0 137.4
143 .4 134.4
i4]1 .8 134.1
139.2 1332.7
14D .0 135.1
i4l.1 135.6
157.8 149.8



OFF CESIGN AIR FLOW OPERATINC PODINTS

GREUP 1V

INLET. PRESS= 622.9 KPA(70.4 PSLA), COMB EXIT TEMP=T748.4 DEG C{1375. DEG F)s
AIR FLOW=7.78 KG/SEC(17.2 #/SEC), FUEL FLOK=380. KG/HR(837. #/HR}, :

FREQ PROBE NO.
HZ

50.0
63.0
80.0
160.0
125.0
160.0
200.0
250.0
315.0
400.0
630.0
800 .0
1000.0
1250.0
16€0.0
2000.0
2500.0
3150.0
4000.0

6%

1 2 3 4
ONE-THIRD UCTAVE BAND PRESSURE LEVEL DB RE.
134.5 131.3 126.4 135.6
134.4 130.9 126.1 136.1
136.3 134.8 134.0 139.4
140.2 139.9 139.4 143,7
140.4% 140 .9 142 .4 145.8
139.7 140.2 164102 144.3
136.7 136.7 137.9 141.7
139.0 139.9 141.6 144.6
139.5 140.9 142.4* 145.0
143.6 14502 145 .9 147 .9
i39.3 140.3 1642 .9 146.4
136.56 138 .5 140.0 154.9
137.9 139.6 141.6 146.2
135.0 137.7 140.0 143,3
135.6 i38.4 141.2 142.7
133.9 136 .6 137.7 139.9
134.0 135.6 136.3 139.8
i33.8 134 .8 135.0 139.3
136.4 138.3 135.3 140.1
139.2 143 .8 134.8 140.7

151.8

RUN NUHBER 25

OVERALL PRESSURE
153.3

LEVEL, DB RE 20 MICROPASCALS

153.2 156.6

5 6
20 MICROPASCALS
132.8 146.1
134.0 144.6
138.7 -143.8
- 143.4 141.2
1458 144.9
14%.3 - .148.6
141.7 - 151.1
144.3 . 148.3
145.2. 142.7
‘14B.1 149.0
- 145.9 140.9
144’02' 1429
145.3 143.7
143.8 140.8
1{"3'9. 14‘5|‘5 .
140.9 143.4
. 13B.8 - 142.6
 135.9 - 142.5
- 136.9 143.6
137.9 . - 146.6
156 % 158.9




09

UFF

: INLET PEESS=622.2 KFA{90.2 PSILJ, COMB EXIT TEMP=245.1 DEG C( 473. DEG . F)?
AIR FLOW=7.80 KG/SEL(17.2 #/5E( )}y FUEL FLOR=

FREG
HZ

50.0
63,0

80.0
1c0:0
125.0
164.0
200.0
250.0
315.0
5C00.0
630.0
BGO0.0
1066 .90
1220.0
16G0.0
20C0.0
25C0.0
3150.0
40000

Y

GRCUP 1V

PROBL NO.

0. KG/HR{ 0. E/HR)

1 2 3 4
ONE-THIRD OCTAVE BAND PRESSURE LEVEL DB RE
132.8 129.0 122.7 135.9
132.5 128.8 122.9 136.5
133.1 129.2 1244 136.9
133.6 130.1 125.4 '137.9
133.4 130,3 125.6 138.4
133.2 131.0 126.6 139.4
133.0 131.0 127.2 139.4
132.9 131.9 128.9 14€.0
133.1 133.1 130.8 140.1
133.3 133.9 131.5 139.9
132.6 133.7 132.1 138.6
132.4 134.0 133.1 138.0
133.6 136.2 134.4 138.6
132, 135.5 133.4 136.5
132.9 136.1 134.2 136.7
132.5 135.3 133.4 135.5
132.8 124 .5 133.8 136.0
132.6 133.7 133.6 135.8
135.3 137.4 134,2 137.2
137.7 142.2 133.4 138.6

147.7

DESIGN ALK FLOW CPERATING POINTS

DVERALL PRESSURE

149 .3

EUN NUMBER 30

144 .9

151.3

57

LEVEL,y DB RE 20 MICROPASCALS

6

20 HICRDPASCALS
133.2 123.72
133.7 122.4
136.2 120.0
135.2 . 118.9.
135.4 T 119.4
136 .0 -~ 12540
136 .2 117.9
136.7 - 120.6
137.5 L 11G.2
13B.2 119.4
137.8 - 123.2°
138.4 L 124.2
140 .2 - 127.0.
141.3 122.0
139.9 128.2
137.2 128.6 .
133.5 T 129.6
134.0 0 129.7
135.4 133,2
150.5

140.1

. e oA o At o S T mm . e e et { ¢ o S f

e i+ btk



19

IEF ;tsxch FULL 10 ALK RATIC OPERATING FGINTS. |

- . RUN NUMBER - : G B
COMB EXIT TEMP=395.2" DEG <t 743._055 F),,
FUEL FLOK=130. KG/HR(cBT. H/HR) SIS

INLET PRESS=3T4.5 KFA(54.3 PSIA),
AIR FLOK=6.41 KL/SEC(14.1 #/SEC),

FREG
HZ

- 50.0
62.0
80.0

100.0
160.0
ZGOUG
250.0

- 315.0

'QOO?G

500.0
630.0
800.0

1000.0

1250.0

1600.0

2000.0

2500.0

3150.0

4000.,0

GRLCLF- v

PREEE WO

156.0 14B.4

153,567

- 152,

126.8 .

1 2 S 3 g ' ]5]~[f” '%6;
GNE-THIRL BCTAVE &ANH FRESSURE. LEVEL DB RE..20 HICRGPASCALS;;--'*
133.3 129.4 125.0 . 141.2 132,00 128,30

133.3 128.9 124 .1 . 140. 7. S 133,00 127.8 o
124.1 131.2 129.7 L161.0 00 0 135,10 0 124

134.6 132.1 1308 "140.9- C136.20 0 12701
134.1 132.6 132.1 140460 - 137.0 o 129.3
133.9 131.5 129.7 - -139.9 - 136.2 . 133.7
134,32 134 . © 134.3 140.4 +139.1 - .125.5 0
137.4 138.4 . 139.8 143.3. 164.1° 132.3
“137.1 136.1 13B.7 . 14zZ.6 . 143.9 126.4
136.7 135.5  136.2 C160.5 1%1.7 . . 127.5-
134.7 i35.¢ C136.7 141.2 - 0 162.6 - 126.1
134.9 136.6 137.1 151.6 ~143.4 - - T128.1 -

S 133.0 12¢.1 '137.2 -1329.1 141.9 - 0 131.2
135.¢ 136.9 -~ 137.0 138.3 S142.2 13141
132.9 135.7 135.4 126.2 - 140.9 - 128.8
133.0 124 .8 134.3 - 136.0 .139.3 - . 12B.8 -
133-‘1 133.2 133.7 - 135:8 13694 ) : 127.8
1350 - 137.1 125.0 L 137.2 137.6 - T127.1
136.5 141 .2 125.1 137.7 .133.1 ,;‘ 126.9

GVERLLL FRES SURE LEVEL, DB KE 20 HICPUPASCALS LT
lac .o ‘ 142.7



o
]

CRFOBESIGH tLLL TL ALR wATH

CCINLET PRESS=373.¢ riA(B4ec

GRLE ¥

. AIR FLUw=£43T7 Re/5EL(L14.1 t/

FRiL
HZ

£0.C
63t
BO.U
100.C
1.5.U
160.0
200.0
250.0
315.¢C
4G0.0
500.0
630,0
840.0
1000.0
12506.0
16G0.U
2000.0
2500.C
3150.0C
4000.0

g
av)
S
&
o)
q.

b

&

=

o
g
ko
&
&

PRLE ke

1

13%as
136.0
137.4
13%.3
132.%
137.%
13v.7
139.%
14U. 3
13,2
13L.1
130 ¢
ishal
130
1320
13:.7
132410
135.7
137.4

151 .7

CPERATIRD FLINTS
FUN RUMELR 13

.,
£

13047
12‘7‘-9
134.3
136 .G
135 .4
13€. ¢
137.4
14C .7

141.3

141 .4
13%.2
137.0
137.86
13%.1
137-¢
120 .5
170 e
13z.¢
137 ¢
147.7

UnE=THIST CCTAYE BANED

FnIf), COMB EXIT TEMP=8C1.6 DEG
CEC). FUEL FLOW=3LG. KG/ZHR(EBS,

3

TRESSURE L

177.5

126.3
126.3

S160.9

139 .9

125.2
142 .6

1({3‘3

143 .0
162.b
140.2
1‘71 n-fﬂ .
141 .4
1al .0

126 .5

124.9

134 .60
125.1

-125.2

tvirell PRLISURL

19¢ 3

1t2.t

#/7HR )

4 ST &
FYEL DB RE. 20 MICEUPASCALS
139.7 13E.6 - 133.1
141.¢. 156.9 © 131.5
154.3 - 146.0 1345
153.7 143.6 - . 13947
142 o6 162.7 ©  143,8.
185 .6 145.4 ‘
145.8 . T46.2 S 132.2
1401 167.2 - 1BGaB
145.6 145.9 131.4
lak.b 14549 13304
145.7 147.0 - 133.T
143 .4 14E.1 . 131.7
lu2.2 145%.8 L 135.4
129.3 162.0 . 13440
126.7 14020 - 132.6
12E.5  137.7 . 132.1
1296 . 138.7 0 13Z.T
135.6 139.2 ©132.6

LIVLL,s Db RE 20 MICROPASCALS
1%6.1 - 35€.B 149.3

CC(1475. UEﬁ,F);f'{'

139.8°

e e e T




£9

LFF ﬂtJIGN FU%L Td AIP bATIi bPERﬁTlNG P{INTJ- '
E - GROLP ¥ . RUN NUMBER 26 = '
_INLET PREZS=E54. 6. KPALEC.Y PSIL)y COMB EXIT TEMP=473.1 DEG C( EBBh. DEG Pl’

- AIR FLOn=Y%. 49 KG/SEC(20.9 #/5EC) s FULL FLUH—Z]I. KG/HR(GG‘. #/HR) SR

FRLQ  PRUBL NG 1 3 3  -4 s ;'f_ff ;"5~¥'VL*"'

HZ S

- I ONE~THIKD OCTAVE. Bnno PRE SSURE LEVEL DB RE. 20 ﬁlCPaPASCALSf L

50,0 B C135.4 132.06 128.1 130.6 13429 133,2 .
H3.0 0 E 136.0 - 132.4 127.0 131‘9,3 13621 - 0 131.%
80.0 ' 137.4 134.9 - 132.5 136.2  138.6 L 13049
100.0 — 136.9 137.1 - 135.5 138.9 141,0 - - 130.3
125.0 136 .4 136.% 136.0 139.4 14Y.4 . - 133.%
160.0 ' 136.0 13%.7 133.9 137.1 140.0° - 137.3
- .200,0 : ' 137.% 136.2 135.6 13B.6 141.5 137.8
250,.0 . 13t.0 1373 127.7 140.0  143.1 - 12848
315.0 - 140.6 1417 ‘\\143,6 145.0 147.9 137.2
- 400.0 ﬁ 142.7 144.. 0 ~45.1 146.9 . 149.2 132.7
500.0 : 132.6 14G.0 ‘160 .6 143.0 146.3 131.8
630.0 135.7 13626 _J;}QI ] 142.7 . 146.4 ©132.0
800.0 1401 14165 - -7 141.8 144,86 147.8 132.7
1060.0 a 137.7 139.9 140.7 141 .4 145.6 - 135.2
1250.0 - 137.9 1407 141 .4 140.9 1464 136.5
1600.0 . ' 13t.5 139.7 129.7 '138.3 145.1 - 134.1
2000.0C _ 137.0 136.2 136,8 137.4 143.8 13%.5
2500.0 : 137.1 137.3 127.9 136.5 141.5 134.2
3150.0 13n.8 139.9 139.0 137.2 142.3 135.2
4000.0 S LTON 144 .5 139.5 136.7 143.2 135.7

CYLFalL PRESSURE LIVEL, DB K: 20 MICROFASCALS
182.9 156, 5 182 .6 156,72 157.6 147.8



2

GFF LLSIGH FUEL TO ALE RATIE
GRIuF ¥

INLET PKLSS=553.2 KPALBC.3 F51LD,

AIR FLOH=%.59 KGZSEC{Z21.1 #/SECT

FRL& PrRCLT WU 1
Hz .
ONE=-THIRD

.0 1.0
63.06 138.%
80.0D 1A% 2
1006.0 141.7
125.0 14l a3
160.0 142 .6
2C0.0 1al.2
250.0 143.4
315.0 ign.?
400.0 145.0
500.0 140 .5
630.0 140.9
E00.0 14l.2
1000.C 140.2
1250.0 Tat.4
1600.0 13L .3
2000.0° 136.8
2500 .0 13k.6
3150.0 laga.b
4000.0 145 .4

156 .

RIFIVOD M00d ¢
Q1 IADVE "TVNIDD

UVERZLL FRESSURE

CECKATING PUINTS :

RUM NUMBER 29 T
comE EXIT TEMP=BB85%.4 DEC C(1631. DEG Fl«
FUCL FLOW=62Y%. KG/HR (#%%% #/HR) RO

; 3 g T

DCTAVE BAND FRESSURE LEVEL DB RE. 20 HMICROPASCALS
134.6 131.4 126.0 136.4 o 1366
133.7 126.8 135.8 13627 "137.6
126 .3 134.7 139.4. 140.2 - 1376
140 .5 139.7 143.4 144.3 1 135.9
141.% 142.6 145.6 1466 13746
142.6 143.2 1657 15606 142.1
141.1 142 .0 144.% 145.7 146.8
145.8 147.1 148.7 150.7 13646
14t 6 147.0 149.2 151.3 S 141.%
14640 146 .5 14E.6 150.1 - 136.9°
142.2 145.0 146.9 149.5 138.3
142 .8 144 .6 146.5 149.7 137.6
143.6 145.7 145.9 149.8 14049
141.9 142.2 141.9 14721 14042
141.2 140.3 140.8 145.8 '13B.2
135.0 139.6 139.9 143.5 . 137.6°
142.0 140.7 141.2 164.7 - 139.3
147.¢€ 141.6 142.5 145.6 1403
LEVELy DB RE 20 MICROPASCALS
1577 1267 158.5

160.9 153.7




g9

DFF DESIGN COMBUSTOR INLET TEMPERATURE DPERATING PUINTS

GROUP ¥I RUN NUMBER 18
INLET ‘PRESS=374 .5 KPA(54.3 PSIA)}, COMB EKIT TEMP=563,7 0EG C(lO%T. DEG F’-
AIR FLOH=6.50 KG/SEC(14.3 #/SEC), FUEL FLOW=261. KGIHR(575. #IHR) ;o

_f .§. S

FREQ PROBE NO. 1 2 3 & :4 5‘]’_
HZ SR
ONE-THIRD OCTAVE BAND PRESSURE lEVEt U8 RE.. 20 HICRBP%SCE£§J“~Aa

50.0 133.4% 129.7 125.9 136.2 131.6 . 13&.0.

63.0 133.7 129.9 128.0 137.4 . 136,1 . 132.0 .

BO.0 136.7 135.7 135.8 - 140.3  139.2 . 13P.4 .
100.0 137.2 136.3 137.1 141.% - 141.3 - 1304 o
125.0 139.0 139.1 140.3 143.4  143.2 . 135,44
160.0 136.3 135.9 136.8 - 141.7 .”f”lﬂl.lffﬁ‘ﬁg139.874-:_‘jg
200.0 ' 136.4 136 .8 128.4 142.2] 82,3 0 BR0.T
250.0 137.6 138,.4 14G.3 143»5{ - *l43.8 RS &) T3 S
-400.0 139.8 1%1 .0 142.3 146.1 : '-1147.Dr‘ 'g133¢4“_j””
500.0 137.6 138.5 141.0 14%.1 -”'IQQ;Q;:L‘1513@.2~j'”‘<.
800.0 135.7 137.0 169.9 - 146.7 . 145.T }‘:“13! 6
1000.0 133.8 136.3 1395.0 140.4 L 1GEWR 0 131.3
1250.0 133.4 136.6 137.8 139.0 162.0 - 134,1°
1600.0 132.6 134.9 134.,9 136.8 = 140.0 13%.6
2000.0 133.0 i364.1 133.7 . -136.% 338.2 0 132.1 0
2500.0 132.9 132.9 ° 133.2 136.4 C135.6 . 131.5
3150.0 . 135.2 137.2 134.2 . 137.7 13645 o 133.4
4000,0 136.% 141.6 134.3 138.3 S A3%.1 . - 133.2

OVERALL PRESSURE LEVEL, DB RE 20 MICRDPASCALS =~
150.3 151.5 I51.7 155.0 155 .4 oo 14196



99

OFF DESIGN COMBUSTOR INLET TEMPERATURE OPERATING POINTS

GROUP V1 RUN NUMBER 11
INLET PRESS=373.5 KPA(54.2 PSIA}, COMB EXIT TEMP=650.5 DEG C{1203. DEG F),
AIR FLOW=6.49 KG/SEC{14.3 #/SEC), FUEL FLOW=263. KG/HR(579. #/MR)}

e

FREQ PROBE NO. 1 2 3 4 5 6

HZ '
ONE-THIRD OCTAVE BAND PRESSURE tEVEL DB RE. 20 MICROPASCALS
50.0 134.7 131.7 127.6 12B.4 132 .6 133.1
63.0 135.0 131.1 126.3 130.0 134.1 133.1
80.0 136.12 133.6 132.8 135.6 138.0 130.5
100.0 137.7 136.2 135.8 138.8 14D .5 130.8
i25.0 138.1 137.2 138.3 140.9 142 .6 134.3
160.90 136.9 135.9 138.1 138.8 150.9 137.8
200.0 136.3 135.5 136.1 i36.9 141.3 140.2
250.0 136.9 137.3 138.6 140.6 163.3 133.3
315.0 138.4 135.7 141.7 43,2 i45.3 133.9
400.0 140.0 141 .3 142.8 144 .5 i47.1 134.9
500.4 138.1 i38.7 1406.9 142.9 145.6 129.5
630.0 135.6 136.7 138.8 140.3 14% .6 131.1
800.0 136.6 137.9 1590.3 1432 146 .5 131.4
1000 .0 134.4 136.7 138.6 "139.5 143 .8 120.1
1250.0 135.0 137.8 139.8 139.4 14& .5 135.90
1600.0 133.2 136.5 137.1 135.5 142.6 132.3
2000.0 133.9 136.1 135.8 12%.3 16l.1 130.9
2500.0 134.2 124.3 135.1 134.2 139.2 129.9
3150.0 135.5 136.9 136.4 135.0 135.8 129.8
4000.0 136.4 140.6 136.9 136.1 140 .4 130.6

DVERALL PRESSURE LEVEL, DB RE 20 MICROPASCALS

150.4 151.6 151.3 152.8 156.1 147.0

e S e g




