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SUMMARY

Noise measurements of a stoppable X-Wing rotor system model, tested in the Ames
40~ by 80-Foot Wind Tunnel, are summarized. Performance, control system stability,
and noise of the model were investigated at various forward speeds, tip speeds, col-
lective blade angles, jet blowing velocities, and model attack angles. The model was
tested in the rotating wing helicopter configuration, in the fixed wing configuration,
and in wing configurations between the two. Noise data obtained in the helicopter
configuration at the two highest tip speeds (Mach 0.44 and 0.47) and at wind tunnel
speeds below 140 knots are reported. Test configuration and performance information
are included. Fixed wing, low rotor tip speed, and high forward speed cases are
excluded because the background noise exceeded the model noise under those conditionms.
General acoustic measurements (dB, dBA, and PNdB) at six microphonz locations are
presented for all conditions under which the background noise was below the model
noise. More specific measurements (1/3-octave and blade passage frequency harmonic
levels) are presented for selected conditions. Graphs of dBA and 1/3-octave spectra,
which show the noise trends as functions of operating condition, are included. The
noise depends mainly on the jet blowing velocity. The noise levels were highest at
moderate jet blowing velocities, less at the highest velocity, and lowest with no
blowing at all.

SYMBOLS
A coefficient in background noise curve fit
B coefficient in background noise curve fit

CLR/o rotor lift coefficient, L/p(QR)2 S
CPR/0 rotor power coefficient, P/p(QR)3 S

CXR/o rotor force in x direction, -D/p(QR)2 S (positive forward)

c sound speed, m/sec

c mean chord, m

D drag, N

dB sound pressure level, 20 log (Prms/Pref)

dBAC A-weighted dB with background correction

dBAU A-weighted dB without background correction
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background sound pressure level, 20 log (Prm /Pref)

s
sound pressure level with background correction
sound pressure level without background correction
life, N

tunnel Mach number, V/c

advancing-tip Mach number, (1 + u)Mtip

jet Mach number, vslot/c

tip Mach number, QR/c

number of blades

rotor power, W

pevceived noise level with background correction

perceived noise level without background correction
reference pressure (0.00002 N/m?)

root-mean-square sound pressure, N/m?

rotor radius, m

distance from rotor hub, m

reference area, NCR

wind tunnel speed, knots or m/sec

jet blowing velocity, m/sec

direction upstream from hub, m

direction left from hub, looking upstream, m

direction up tfrom hub, m

angle of rotor shaft from vertical, positive pitch up, deg
blade pitch angle, deg

advance ratioc, V/2)R

air density, kg/m’

solidity, S/nR°

angle below rotor plane, tan'l(-z/r), deg

N

R

- o



¥ azimuth angle from downstream, tan~!(-y/-x), deg

Q rotor rotational speed, rad/sec
INTRODUCTL N

The lifting capacity of the rotor on the r-treating side of the rotor disk limits
the maximum speed of the helicopter in forward flight. In previous attempts to svlve
this problem and thus increase forward speed, counter-rotating rotors, tilting
rotors, and compound helicopters with nonrotating wings have been used with limited
success.

The X-Wing model, shown in figure 1, has a stoppable rotor. Four blades rotate
like those of a helicopter for hover and low speed flight but they can be stopped
and uszd as two oblique wings for high speed forward flight. The X-Wing airfoil,
shown in figure ., is used as a rotor or as a wing, with the lift producing airflow
going either direction over the airfoil. This dual direction airflow is possible
because the cambered elliptic airfoil has upper surface blowing at both the leading
and trailing edges. Compressed air is ducted through the airfoil and blown over the
trailing edge to produce controllable 1lift by the Coanda effect; this technique,
described by Cheeseman (ref. 1), is also known as circulation control. A more
detailed description of the X~Wing aircraft is given in reference 2.

X-Wing noise may be expected to differ from conventional helicopter rotor noise.
First, the use of circulation control achieves good rotor performance while the rotor
is operating at low tilp speeds. Lowering the tip speed reduces noise from all of the
conventional sources and.reduces the convective amplification factor. Second, circu-
lation contreol introduces several new sources of noise: all of the noise sources
associated with the jet blowing, turbulent mixing, shear-layer instabilities, and
nozzle lip noise, which add to the broadband noise.

EXPERIMENT

Model

The X-Wing model (fig. 1) consists of a 7.6~m diameter rotor above a streamlined
fuselage mounted on three struts in the wind tunnel. An electric motor inside the
fuselage powers the rotating shaft. During hover and low speed flight, the four
blades rotate as they would on a conventional helicopter; however, during high speed
flight, the configuration of the four rotor blades is changed, and they are used as
two fixed, oblique wings that cross at the center of the fuselage. The cambered
elliptic airfoils (fig. 2) provide 1lift in all configurations; slots on both edges of
the top surfaces of the airfoils allow jets to provide circulation control. Air for
circulation control was supplied by two compressors located below the wind tunnel
floor. This air was ducted through the floor, up a strut, through the model to the
rotor hub, and thence to the rotor wing. Valves at the hub control the air distribu-
tion to produce controlled jet blowing at the trailing edze slot of each airfoil.

The report by Ballard et al. (ref. 3) contains a more detailed description of the
model.
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Acoustic Equipment

Acoustic data were acquired with six 1.3-cm condenser microphones equipped with
nose cones to reduce airflow noise on the microphones. Figure 3 and table 1 show the
locations of the six microphones. Four microphones were located upstream of the
model, and two microphones were located close to the model. Detailed measurements
are shown in the figures and appendixes for the microphones circled in figure 3.
Signal conditioners powered the microphones and controlled the gain of the acoustic
signal. A l4-track FM tape recorder, running at 15 ips to give a bandwidth of
10 kHz, was used to record the acoustic signals. The signals were monitored before
and after recording with a dual-channel oscilloscope and narrow-band analyser.

Figure 4 is a schematic of the data acquisition system.

Test

The performance, control system capabilities, and noise of the X-Wing model were
measured in the Ames 40- by 80-Foot Wind Tunnel. The model was tested for changes
with the following parameters: forward speed, tip speed, lift coefficient, jet pres-
sure ratio, and model attack angle. Testing included the rotating and fixed wing
configurations and transitions between the two. A more detailed description of the
test is in reference 3.

During each steady condition, a 30-sec sample cf acoustic data was recorded for
later analysis. To assure a maximum signal-to-noise ratio, the gain of the acoustic
signal was adjusted in 10-dB intervals. All of the microphones were calibrated each
day with a 124-dB, 250-Hz signal from a pistonphone. Background wind tunnel noise
was recorded at 60, 90, 120, and 180 knots while the model was installed in the wind
tunnel without rotors.

Acoustic Data Reduction

The acoustic data were initially reduced and analyzed off-line on a minicomputer.
The recorded data were played back through an anti~aliasing filter and digitized to
go into the minicomputer. The minicomputer generated 1/3-octave spectra from l1-Hz
spectra in the range of 10 to 1000 Hz and from 10-Hz spectra in the range of 1 to
10 kHz. From the 1/3-octave spectra, the minicomputer computed dB, dBA, and PNdB.
The first 10 blade passage harmonics were computed from the l-Hz, narrow-band spectra.
The computed acoustic data were transferred into a computer with the data base con-
taining all of the test parameters measured. Background noise corrections were made
to the 1/3-octave spectra. The background noise measurements were fitted to a linear
regression of the form

dBB = A + B * log(V)
and subtracted from the measured spectra on a power basis for each 1/3 octave,

dBC = 10 108[10(dBU/10) - 10(dBB/1o)]

Graphs and tables were constructed from this larger data base. A flow chart of the
equipment used for data reduction is shown in figure 5.
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RESULTS

General results for the X-Wing measurements when the model noise was above the
background noise are presented in appendix A, Configuration parameters, performance
measurements, and the global acoustic measurements (corrected and uncorrected dB,
dBA, and PNdB) are shown for all of the microphones. The data shown are from rotati-g
rotor configurations with forward speeds of 60, 90, 120, and 140 knots. At higher
wind speeds and for the fixed wing configuration, the measured noise was 3 dB or less
above the background noise. At this level the measurements become uncertain, so only
a few representative ones are included.

The general trends in the global data are shown in figures 6 through 9. Data
from microphone 3, upstream of the rotor, and from microphone 6, under the rotor, are
plotted in the figures. The uncorrected dBA is shown as a function of jet blowing
Mach number in figure 6. Data from wind tunnel speeds of 60, 90, and 120 knots are
shown. The data were collected from configurations with rotor angles of attack from
-4° to 4°, with blade collective pitch of -3° to 3°, and at a tip Mach number of 0.47.
The noise level is insensitive to rotor angle of attack, and is lowest with no jet
blowing, increases with jet blowing to a maximum at about Mach 0.7, and then decreases
with increased subsonic blowing. Figure 7 displays uncorrected dBA as a function of
tunnel wind speed for microphones 3 and 6. With jet blowing, the noise level is con-
stant below 90 knots and increases above 90 knots. Without blowing, the noise level
increases with forward speed within the entire range of 60 to 180 knots. Figures 8
and 9 show the uncorrected dBA as a function of rotor lift coefficient at 60 knots.
The rotor lift is a function of jet blowing, collective pitch, and shaft angle. Data
are grouped by constant collective pitch setting in figure 8 and by constant jet blow-
ing velocity in figure 9. The collective pitch does not show any correlation with the
noise levels for the range tested; however, the jet blowing does correlate with the
noise levels, giving the highest noise levels at a Mach number of 0.54 for the slotted
jet.

Appendix B presents more detailed acoustic data for selected data points. These
data are for various wind speeds, jet blowing velocities, and angles of attack; the
data are from microphones 3 and 6. The table in appendix B shows 1/3-octave spectra,
1/3~octave spectra corrected for background noise, and the first 10 blade passage
harmonic sound levels.

The background noise used for corrections on microphones 3 and 6 is presented in
appendix C. In each l/3-octave frequency, the background noise was fitted to a curve
of the form

dB = A+ B * log(V)

The curve fits are excellent above 250 Hz. At lower frequencies, the fit is not as
good because the spectrum is dominated by the rotational noise of the tunnel drive
system; the frequency, as well as the amplitude, increases as the tunnel velocity
increases. This ill fit is of no consequence, because at low frequencies the rotor's
rotational harmonics dominate, and they are of higher amplitude than the background
noise.

Figure 10 shows 1/3-octave spectra as functions of jet Mach number. Data for
microphones 3 and 6 are shown for wind tunnel speeds of 60, 90, and 120 knots and for
angles of attack of 0° and 4°. The curves show the background noise and the measured
noise from the model with jet Mech numbers of 0.0, 0.54, and 0.76. In all cases and
throughout the frequency range, model noise levels with jet blowing for circulation



control exceed noise levels without jet blowing. The tones from the air compressor
increased the level as much as 15 dB at ths 3125-Hz and 6300-Hz 1/3-octave levels
where the compressor blade harmonics exist. Noise levels are highest throughout the
entire frequency range for the intermedia’e jet Mach number of 0.54.

Figure 11 shows the 1/3-octave spectra as functions of rotor angle of attack.
Each figure displays the 1/3-octave spectra at angles of attack of 4°, 0°, and either
-2° or -4° at a fixed wind tunnel speed and jet blowing Mach number. Spectra are
shown fo: wind tunnel speeds of 60 or 120 knots and for jet Mach numbers of 0.0, 0.54,
and ,.76. The angle of attack has little effect on the noise spectra except at one
condition: at 60 knots with no jet blowing, the -4° angle of attack has higher noise
levels in the mid-frequency range.

CONCLUDING REMARKS

Noise measurements were made on a 7.6-m-diameter model X-Wing rotor in the Ames
40- by 80-Foot Wind Tunnel. General noise measurements (dB, dBA, and PNdB for uncor-
rected and background corrected noise) at all microphone locations and specific
noise measurements (blade-passage harmonic spectra and uncorrected and background
corrected 1/3-octave spectra) for two representative microphones are presented. With
the model in the fixed wing configuration or at forward speeds above 120 knots, the
model noise was below the background tunnel noise., X-Ving noise depended mainly on
the jet blowing. Noise levels were lowest without any jet blowing, highest with some
jet blowing, and intermediate with high subsonic jet blowing. Collective blade pitch
changes had little effect on the noise for the range tested, namely -3° to 3°. Noise
levels remained constant with changes in angle of attack in the range of 4° to -4°
and increased with increased forward speed.

The X-Wing rotor has the potential of being quieter than conventional rotors;
according to Mosher (ref. 4), its noise levels are less than those of a modern heli-
copter at moderate and high forward speed.

Ames Research Center
National Aeronautics and Space Administration
Moffett Field, California 94035, November 1982
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ALPHA

CLR

CPR

CXR

DBAC

DBAU

DBC

DBU

MAT

MSLOT

MTIP

MTUN

MU

PNDBC

PNDBU

THETA

VELOCITY

VSLOT

VTI1P

APPENDIX A

GENERAL ACOUSTIC AND PERFO

SYMBOLS

model pitch, positive up, deg

votor 1lift coefficient

rotor power coefficient

rotor propulsive force coefficient
dBA corrected for background noise
dBA uncorrected for background noise
dB corrected for background noise

dB uncorrected for background noise
advancing tip Mach number

blowing slot Mach number

rotor tip Mach number

tunnel Mach number

advance ratio

PNdB corrected for background noise
PNdB uncorrected for background noise
collective pitch

tunnel velocity, knots

blowing slot velocity, m/sec

rotor tip velocity, m/sec

RMANCE PARAMETERS
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ALPHA

CLR

MSLOT

POINT

RUN

APPENDIX B

DETAILED ACOUSTIC MEASUREMENTS OF SELECTED POINTS

SYMBOLS

model pitch, positive up, deg
1lift coefficient

blowing jet Mach number

point number

run number
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RUN POINTY VELOCITY ALPHA
24 5 6040 =4 o0
/3 CCTAVE MICRCPHUNE 3
CENTER
FREQUFNCE UNCLRRECTED CORRECTED
13.¢C 15.7 73.8
12.% 2.9 0.0
1640 77.1 12.0
2762 83.0 41.9
25.0 92.5 92.4
31.5 99.2 99.2
40.7 80.2 7643
50.0C 99.4 99.3
€3.0 92.8 92.5
80.0 93.17 93,4
12%.9 96.0 93,9
1€N.0 96.5 964
200.2 99.0 Y8,9
25040 97.7 97.5
21%.0 97.3 97.2
400.2 97.86 97.6
5C0. 0N Y966 96.4
€32.0 95,6 93.4
HOO.‘) 94.6 94.3
10389.0 93.3 93.1
1250.0 9349 92.8
1600.C 9l.8 91.5
2320.0 9l.2 Sl.1
2570.0 B8e.Y RB,7
315n,° 85.4 B5.1
4002040 dle4 4Je8
5032.¢C 197 78.9
63CN.0 77.5 7642
3000C." T5.7 142
BiL ADE
FASSAGE MIChUFHUNE 3
HARMINICS
1 | RVIVERY
2 luuel
3 95.1
4 9l.7
5 9247
€ 3549
7 93.7
2 Sdeb
4 B9.2
1J 934
% SCT 17 249 wHIK THE CUMPRESSLRS wHERE GHF.
36

X=WING ACOUSTIC DATA

ORIGINAL PRGE 19
OF POOR QUALITY

CLR

=0.0194%

MSLO1T
0.0#

MICKROPHUNE &

UNCOKRECTED

78.9
65.1
725
7546
86.1
92.3
85.3
98.8
332
103.0
99.2
93.4
98.3
102.1
100.3
96 .9
7.0
96.7
95.3
94.1
93.5
92.7
91.6
91 .4
89.1
86.9
3649
8545
85.5
87.2

CORRECTEV

77.2
JeV
Vel
0.0

85.4

92.1

8i.8

98.7

92.9

103.5

99.0

83.3

98 .2

192.9
100.2

96.7

97 .4

9.4

9540

93.9

93.3

92.0

9l.4

91.2

88.9

.1 X%-)

80.0

85.9

84.9

86.7

MICRUPHONE &

93.0
99,5
103.5
97.4
8640
9¢.3
9YY9.4
97.2
92.9
8Y.2

-
.

et e e oty ——

| S

o



NUN
24

173 (CTAVE
CENTER
Fe EQUENCE

17.7
12.8
16,0
2042
2‘.1.')
sleh
406 i)
5% )
63.0
8Y.)
1005
125.°C
1£).0
FA P
250,
31562
40).0
50%. 9
633.7
8Ce
1380672
lL' 5()0 &
162043
22070,8
299)e 3
21%7.7
4030405
VIV IR
b:Cle s
532%eC

bLADL
A5 SASF
RARMCMICS

€3 O~ N8 WA -

—

B

AT - e

X-niNo ACUUSTIC DATA

POINT VELLLITY ALPHA
lﬂ S5G.8 =Led
MICKUPHUNE 3
UNCUARRECLTEV CORKECTE)D
76.9 75.6
72.5 15.0
80.7 79.1
85.6 B4e6
83.1 82.6
9049 9067
BU5 77.0
100.6 1J0.6
960‘ 96.1
98.0 I9T.9
idl.5 1J1.2
ldl.o 100.9
99.6 NG, 5
Y8.8 98.7
Y68 9Ee b
Ybes G8e 3
97.1 Y649
1.5 Yles0
97.1 “5.6
0. 7 Y6e S
G964¢< 46a L
95. 06 YS.17
Y4ec V4l
96,2 d4el
9200 9307
Yoel THe &4
bTeS 47.8
Bo.b ole T
92 92.5
{99 T 4
MICRLPRLNE 5
YUl
1led
Gt.ol
Lluvel
Grev
Yeol
b/.&
goe%
’.“103
TeeU

ORIGINAL P, I3

OF POOR QuALiTY

CLR

Ve 006092

MSouUT
0.750

MICRUPHUNE 6

JUNCURREC

83.9
b4
9l.5
82.2
88.5
94,4
92.1
101.v
98.3
101.2
98.7
103.6
133.5
101.5
974
1.2
9l.2
96.4
“96.1
Y6 .U
95.1
96.0
95,4
97.5
98 .5
luBd.y
Y3.0
96 .6
99,4
9] .4

TED

CORRELTEV

B8ie4
86.2
9l.4
To.7
88.1
9%. 3
9l1.8
10l.0
Yol
101.1
Y8.5
103.2
10345
101.4
912
97.J
S6.1
95.4d
9549
990
Y06
Y943
Yleb
48«5
ly8.9
93.7
90 .6
9.4
9l e4

MICKOUPHUNE o

94.2
102.2
103.3

95.0
122.7
101.6

91.“

91.5

8549

8l.1
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173 OGCYAVF

FREQUENCE

K UN
24

CENTEP

10.0
12.5
1600
202
25.0
31.5
4040
50.6
63.0
Bl.0
10092
125.0
163.0
20040
253.C
315.0
40C.9
5C0L.D
63047
BGJ. G
103C.2
1¢50.¢
160242
233J.70
25U). 2
318%.9
40CN D
5009,
635030
80C07

Ue ANE

B A5 SAGT

HaiMONICS

38

[SANF SRV N

a0~

POIN
4

X=nING ACGUSTIC DATA

T VELOCITY ALPHA
60.5 0.0
MICROPHUND 3

UNCORRECTED CORRECTED
Tieb 66,8
7946 75.1
77.2 72.0
78.9 56.1
90.2 9061
96.7 96,7
42.5 80.5
96,5 Q6.4
90.8 90.3
99. 0 99,5
96.8 6.5
9%.7 89.0
94,2 93,9
96.1 95.9
93.0 924
93.9 D346
92.5 9242
92.5 9l.8
9261 8lel
91.5 50.9
Guabd 90. 1
92.1 91l.8
G967 90, 4
86.5 39.3
87.% HT1a17
847 34,3
dle2 30,3
Toe5 75.1
75.3 7345

MILKLPHUNL 3

9 ’. 5
Q7.9
Ye,l
4547
Gle?
Y en
Y4 0
Gued
LIV ¢
79.(1

ORIGINAL Pisl 5
OF POOR QUALITY

CLR
-J+01019

MSLUT
Q.0

MICRUPHONE o

UNC ORRECT

7.9
73,0
85.5
83.9
87.8
93.4
86.1
97.9
90.5
99,0
972
93,6
96,7
96.9
93,3
93,0
94.0
95 .6
9243
91.7
915
91.4
90.2
90.8
89 .4
85.9
85.4
8542
85.5
88,1

€0

CORRECTEU

7965
654.5
8542
8V0.8
87.3
95.3
8¢.9
96.9
9.9
9b.8
96.8
84,3
3645
96.0
9.6
9ot
S3.4
Y9,
Y9l.06
9l.3
9162
91.2
89 .9
YJe 6
89.2
853
85.1
4.7
Bé.Y
8l.7

MICRLPHUNE ¢

95.8
37.0
Yd.6
4.0
8.1
4.4
91.0
85.6
85.8
Ble4

i e &



e ——. = v —an

kUN
24

1/3 CCYAVF
CENTER
FhEWUFNCF

1U.0
12.5%
16,9
20,9
25,0
31,5
40,0
5)e5
63.0
39%.9
100,90
125.0
1¢€0,.0
230.0
250.0
315.%
‘OQCQ‘J
5d0.0
¢3).0
€CJ.0
1003.9
1<££0.0
1600.9
2003490
2500.2
3159%.C
4uCN.D
50002
¢50J).C
4QC0. 2

BLADE
D AS SAGT
HARMCNICS

C N SN wh—

[

POIN
P

X=nwING ACUUSTIC DATA

T VeLOCTTY ALPHA
56.9 Qe0
MICRLFHUNE 3

UNCURKKECTED CORKECTED
8l.3 #0.9
31.0 80.9
87.2 06,9
8849 87.5
81.5 80.7
87.1 86.7
d4.0 33.8
93.9 93.7
694< 38.5
10v.7 100.6
$8.1 79
99.4 98.2
102.2 102.2
100.9 99.9
97.1 6.9
100.5 100. 4
98.¢ 8.4
100.¢ 190.5
101.% 1910
98,7 JH.0
9b.4 Y9643
Yo.7 9.6
97.1 3T.0
Y5.4 55,3
95.9 75,9
16C. 4 170. 4
9043 9047
8860 87.9
6lel 370
823 d269

MICRCPHUNE >

Btal
924
1oGae3
G963
Ytal
luten
Sle17
oC e ¥
€549
8542

ORIC!

]
NG

AL PRGL o

OF POOR QUALITY

CLR

J.028%¢

MSLuT
De542

MICROPHUNE o

UNCOGKECTED

89.8
87.2
92.9
8d.3
91.2
95.3
92.90
99.9
9&05
99.3
102.3
1ol.9
1010
100.3
104.8
1v3.3
103.38
105.7
103.2
100.7
102.5
101 .8
100.7
102.9
106.0
98.3
97.3
9H.1
Y249

CORRELTED

897
871
99
875
91,0
95,2
9l.7
99 .9
90e i
99.2
97.1
10L.8
1J1 .0
190.9
100.2
V%8
103.2
103.7
1057
103.2
10567
1025
101.8
IWe.7
) (VPN
106.0
9843
97.3
98,1l
9.8

MIULKOPHONE o

95,7
99.6
97.9
92.8
¥7.0
93.3
9.8
94.5
8v.3
UEYE

39




1/
FR

p
hA

40

RUN
24

3 OCTAVE
CENTER
EQUENCE

10.0
12.°5
16.C
20.0
25.0
l.*
40.0
50.0
80,0
10‘).0
125.9
1€0.9
200.C
250.0
31%.0
400.0
500.C
630.0
800.0
160%.9
125940
163J.0
2903.C
2500.0
3153.0
4003%.0
5000.0
6307%.0
8000.0

BLADE
ASSAut
RMCNICS

O L@~ N DN =

—

POIN
8

X=WING ACLUSTIC DATA

s —

T VELUCITY ALPHA
$59.8 0.0
MICRUPHUNE 3

UNCUGRRECTEU CURRECTED
7940 7842
73.8 73.0
84.5 83.9
84.2 8248
3.1 82.6
9l.8 91.7
84.0 82.8
103.2 103.2
99.0 98.9
96.7 9646
1C2.2 100.1
102.4 101.8
103.5 103.5
190.9 109.9
9746 YTe 4
98.5 98. 4
975 97.3
97.17 97«5
96.0 94.0
96.6 Y64
9643 9642
95.¢6 ‘15.5
Y4.9 94.8
93.9 Y93.8
93.4 93,3
98.48 98.8
8845 88,4
93,9 93,9
900 90.0
le4 19,9

MICRUPHUNE 3

9ced
104.2
9“.9
©G.2
975
10249
BEe4
Bi.1
8543
d3e2

- et bOY
PR W LJ

Ci. il

OF POGR QUATY

CLRk

006404

MSLOT
Q.700

MICRUPHUNE 6

UNCORKREC

82.7
82.9
85.8
84.7
86.8
93.0
86.8
1Jl.o
98.4
1Vul.0
100.3
103.7
102.7
100.4
6.2
97.9
96.9
95 .6
950‘
6.5
94,7
96.8
94 .9
9841
9842
135.4
Y49
lul.l
Y85
96.1

Teco

CORRECTED

82.1
8245
2.5
8245
B0 e 3
92 .9
85.4
10l.8
Ybe3
100.9
1vd.l
103.3
102.7
100.3
95.9
90 .8
96+6
95.2
Y9
90 .4
9% 0
96.8
Y4 .4
Sbel
9b.2
194
94.6
10i.1
98 eb
Y6 eu

MICRUPHUNE ¢

V3.4
122.6
9908
91.5
104.1
99,2
96.6
93.1
800
80.1

o M e & e © A b S et ot b

.



N IO e s o g

RUN
24

173 CCTAVE
CENTER
FREQUENCE

10.90
12.5
16.0
20.0
25.0
31.5
40.0
50.0
63.0
80.0
100.90
12540
160.0C
209%.0
250.0
315.0
400.0
500.C
630.0
80G.0
100C.C
1259.0
1600.0
2G00.0
25C0.C
3150.0
4000.0
5000.0
63C0.0
3000.9

BLANE
PASSAGE
HARMCNICS

COONIPNE WUN -

[

POIN
14

T VELOCITY

MICROPHONE

UNCLRREC

83.1
85.8
95.5
89.0
88.7
96.4
91.0
99.0
95.1
96.3
101.3
100.5
100.3
101.9
98.7
98.9
99.7
98.5
90.7
96.8
95.6
95.7
93.5
94 .4
93.4
97.8
88.06
93.8
899
8le5

X-wWING ACQUSTIC DATA

60.2

TED

ALPHA
0.0

3
CORRECTED

842.8
85.8
95.5
88.6
88.6
96.3
90.8
98.9
94.9
96.1
101.2
99,6
100.2
101.9
98.6
98.8
99.6
98.3
95.1
96.6
95.5
35.6
93.3
94.3
93.3
97.8
8845
93.8
£9.8
2lel

MICKUPHCNE 3

9%.8
98.1
9le.4
93843
G345
$7.2
8Y%.3
8l.9
88‘7
8l.6

CLR
0.08270

ORIGINAL pacy: 13
OF POOR QUALITY

MSLOT
Q.764

MICROPHONE 6

UNCORRECT

86.3
75.9
87.1
86.2
88.0
92.9
90.5
96.7
94.0
97.9
96.3
100.3
98.7
100.1
97.2
99.0
97.9
96 .5
Y6.5
95.8
9.2
96.2
9% .8
9.1
97.4
105.4
945
100.6
98.2
92.3

ED

CORRECTED

86.0
13.4
36.9
84.7
87.6
92.7
9.1
96 .6
93.7
97.7
95.9
Y9.4
98 .6
100.0
96 .9
98 .9
9.7
96.2
96.3
95.7
96.1
96.1
9%.7
96 .0
97.4
105.4
94 .4
| VIV Y )
98.¢
92.1

MICRGPHUNE €

92.6
97.0
92.4%
€9.0
92.5
91.8
Y- §
89.4
86e1l
90.4

41



173 OCTAVE

FREQUENCE

3]

HARMONICS

42

RUN
24

CENTEPR

10.0
12.5
16.0
20.0
250
31.5
41,0
50.0
63.C
80.0
125.9
1€60.0
299%.0
253.9
315.0
400.0
501 ¢C
633.0
80%.9
19092.0
125)3.0
160).0
2002.C
2500.¢C
315042
4u0).0
50352490
630240
800‘).0

BL ADE
AS SAGE

DL O NO DS W -

-—

PRINT

&

M1CROPHUNE

UNCLRREC

Ble2
To.4
73.3
83.5
8b.5
95,7
B4,7
100.2
97.9
12647
96b.4
95.9
161.2
98.8
93,.8
3540
9cel
93,0
91.9
9l.0
91.1
9&.2
90. 40
89.38
883
85.9
Blet
1%.4
77.06
160

g LT e

X-«ING ACOUST .. DATA

VELOCITY

60.3

TED

ALPHA
44V

3
CURRECTED

80.7
76«0
0.0
8l.7
86e3
95.6
83,6
100.2
97.8
106,17
9641
92,4
101.1
8.7
93,3
3448
91.4
92.4
7840
910
90.8
9le.4
9045
89.6
881
85406
1l.0
78.5
16.6
1445

MICRUPHUNE 3

9uel
Ldcden)
1000
4545
Yle7
lice3
907
31e&
Toe2
Tbe5

OF POOR QUALITY
CLR MSLUT
—0.00213 Jeu¥

MICRGPHCNE 6

UNCORREC

8l.8
83.8
84.6
82.7
87.5
9l.7
86.7
95.4
93.0
100.4
93 .4
94.9
95.9
9643
9546
95.1
G2.9
93 .4
9Led
T
9l .4
91.8
el
9042
89,0
86.3
8642
85.1
85.4
db.8

TED

CORKECTED

8l.0
83.5
842
77."
870
Gle5
8546
95.3
92.7
100.3
Y245
U3
95 .6
95.9
9542
Y94 .8
Y2a1
92 .8
9l ey
9l.0
91.1
9l.7
90 o4
QJeV
88.8
LY
85.6
84.5
048
b2

MILRUPHUNE o

Y245
96.5
100.0
88.8
92.9
92.7
87.4
86.0
8Ue5
Bl.l

O,

.~ -

— o -

-

4

i



RUN
24

1/3 CCTAVE
CENTER
FREQUENCE

10.0
12.5
16.0
20.0
25.0
31.5
40,0
$0.0
&€3.0
80,0
100.0
125.0
160.0
200.0
253.0
315.0
40,0
500.%
630.0
800.0
10300.90
12592.9
1600.0
2300.0
2500.0
3150.0
40007
500J.0
630049
800040

BLADE
PAS SAGE
HARMCNICS

O X N T DN

—

POIN
17

X=-wWING ACUUSTIC DATA

T VELOCITY ALPHA
59.8 4.0
MICRUPHONE 3

UNCOGKRECTED CCRRECTED
Ta4al 71l.1
64.0 0.9
77.9 14,2
92.6 92.4
86.3 86.1
92.4 92.3
8l.2 785
95%.6 95.5
93.6 93.4
95.7 95.5
100+t 100.7
99.3 98.1
103.6 123,.6
102.0 102. ¢
99.4 99.7
99.6 99,5
95.38 98. 6
99,2 99.1
100.0 9943
9845 98.4
G540 Q4.9
97.8 97.7
97.1 97.0
944> 94.2
95.6 95%.6
99.48 99.8
Bu.9 83,8
BT e« d7.3
87.8 877
19¢4 THe8

M1CRUPHONE 3

334
Ge.8
2.4
9".8
dbe3
10200
B6e0
83e1
9le5
vled

ORIGINAL PAZRS 1$
OF POOR QUALITY

CLR
J.0378

1

MSLOT
0543

MICRUPHONE 6

UNCORREC

88.7
8l1.8
86.7
84.5
95.3
102.1
89.4
98.2
95.3
95.3
106.8
98.7
100.0
101.2
99.2
102.1
100.0
101.6
103.8
102.6
98.7
101.5
100.8
98.1
100.9
104.2
96.3
95.9
97.7
92.1

TED

CORKECTED

88 .6
8l.3
86.5
82.1
95.2
102.1
88.9
96.1
95.1
95.0
100.7
7.4
99.9
101.1
99.0
102.90
99.9
101.5
103.8
102.6
98.7
101.5
10v.8
98 .1
lube9
104.2
9642
95.9
Y71
91.9

MICRUPHONE 6

102.7
e .b
8.8
9902
95.8
2.4
91.6
90.2
Boal
87.5

43



L TT I Wyl
[ O AR R S ORI .

OF POOR QUALITY
X-wING ACQUSTIC DATA

RUN POIMY VELOCITY ALPHA Cik MSLOT
25 é 602 LY Q06330 04650
1/3 CCTAVE MICKROPHONE 3 MICROPHONE 6
CENTER
FREQUENCF UNCLRRECTED CORRECTED UNCUORRECTED CORRECTED
10.90 8l.9 8l.5 84.4 84 .0
12.5 8l.9 8le8 85.3 85.6
16.0 83.6 82.9 9647 96.7
20.0 82.3 79.8 87.8 86.9
25.0 86e9 B6s7 91.4 91.2
31.5 90.1 39.9 95.6 95.5
40.0 86.2 8545 93.1 92.9
50.0 9646 9645 97.2 97.1
63.0 9647 96.6 8.4 98 .3
89%.0 10¢.3 132.3 97.6 9l.4
100.0 103.4 1J03.3 96.7 9643
125.0 10l.4 100.7 104,.9 104.6
160,90 10l.2 lul.l 101.7 101l.6
200.0 9G6.6 99,5 100.3 100 .¢
257.0 100.3 100.2 101.4 101.3
315.0 101.9 101.9 101.5 lul.a
400.0 98.1 979 10V.4 1003
500.0 98.8 98,7 98 .Y 96.7
630.0 G967 $5.1 99,2 9YY9.1
80%.2 95.9 95,7 95.3 9842
1006.0 95,2 95.1 9Y9.0 99.0
1250.0 8.2 8.1 103.4 103.4
1600.0 9T .2 97.1 102.0 102.0
2009.0 95.4 95,8 99,9 99.9
2503.0 99.2 G9,2 104.v 104.u
3150.0 9249 92.8 Sde9 98 .9
4007.0 91.2 9l.1 9d.1 9861
5000.0 Gl.3 Yl.2 99,9 99,9
£30C.0 Bb.1 36.0 904U Y66V
800042 83.4 3346 95.3 95.¢
BL ADE
PASSAGE MICROPHUNL 3 MICRUPHOUNE o
RARMCNICS
1 91.3 9060
2 96.7 95.8
3 101.7 873
4 102.2 87.0
5 IT7e0 102.5
& 97.5 93.b
7 F4e4 94.2
A 8843 95.5
S 95.1 90 .7
10 9547 B7.7

44
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=

N T S RPN -

ORIGINAL PAGE i3

j X-WING ACOUSTIC para  OF POOR QUALITY

RUN POINT VELOCITY ALPHA CLR MSLOT
24 20 60.3 4.0 0.07114 0.763
173 OCTAVE MICKOPHONE 3 MICROPHONE 6
CENTER
FREQUENCE UNCURRECTED CORRECTED UNCORRECTED CORRECTEVL
10.0 79.1 78.3 88.1 87.9
12.5 74.3 73.6 7600 713.6
16.0 80.8 79,2 90.9 90.8
20.0 85.0 83.8 88.4 87.5
25.0 92.2 92.1 9%.9 94.8
31.5 99.9 99.9 101.8 191.8
40.0 79.9 75.3 91.5 91.2
50,0 102.8 102.8 9l1.8 91.5
63,0 98.0 97.9 5.9 95.7
80.0 100.7 100.6 $8.1 97.9
100.0 100.8 1007 97.4 97.1
125.9 100.6 99,7 102.6 104.1
160.0 101.9 101.9 98.3 98.2
200.0 101.8 101.8 173.1 103.0
250.0 98.4 98,2 99,7 99.6
31S8.0 100.6 100.5 98.8 98.7
400.0 95.17 95.4 96.4 96.1
500.C 93.6 93.1 95.2 9%.8
6392.0 94.5 91.3 94 .8 9% .4
800.0 95.6 95.4 94.6 4.4
1000.,2 94.2 94,0 94 .8 9%.7
12%0.0 94.0 93.8 94.3 94 .2
160C.0 94.2 94.1 93.1 92.9
2000.0 92.0 919 93.0 92.9
2500.9 91l.1 91.0 9%.6 94.5
315%.0 96+ 9 96.9 102.1 102.1
4900.0 860 85.8 91.90 9u.8
5000.0 85.9 85.7 93.6 935
6300.0 90.4 90.4 100.6 100.6
6000.0 78.5 777 89.4 89.1
bL ADE
PASSASF MICKLPHUNE 3 MICRUPHUNE 6
HAKMCNICS
1 JRVIRY. 10245
2 ICse8 9].6
5 1CU¢2 9606
4 99.7 94.3
€ S57.9 101.2
6 100 .4 89.5
7 93e1 99.8
8 Be9 95.1
S 8Ye9 89.3
10 S50e0 9l.0

45



.y mBITNEN o

1/3 OCTAVE
FREQUENCE

p

HARMONICS

46

RUN
25

CENTER

10.2
12.5
16.0
2949
25.0
31.5
‘00.0
3.0
63,90
812
102.0
125.0
162.6C
202,90
253.‘3
315.D
491.C
500,8
€3%.0Q
4C%.0
1550,
1250.0
1€09.9
20CNa9
2503540
31040
4000.)
5000.0
t3C0.0
8037 )

B ADE
ASSAGE

O DTN WN -

—

POIN
12

T VELLCITY

MICROPHONE

UNCLRKEC

78.8
83.8
98¢5
79.8
907
103.1
89.1
103.¢
100.4
100.7
97.5
10v.8
100.4
99,90
Y5.4
669
94.6
95.4
97.9
9%.y
Y4.3
Y44
93.4
9242
92406
89.%
6545
B2.1
BUe 5
Td.2

X-nwING ACOUSTIC DATA

90.2

TED

ALPHA
0.0

-

3
CURRECTED

67.2
432
98. 4

0.0
29,6
123.9
33,7
123.0
10.0
9G.9
9440
9647
99,7
9842
9243
95.5
1.3
93.2
93.3
G2.48
33.1
G2a.7
915
Jled
91.8
uT.8
H2e4

0.9
n0le3

0«0

MICKUPRUNE o

lucey
14.2
98l
9le3
9340
977
d9,.1
84e1
8de3
ftel

ORIGINAL PAGE IS
OF POOR QUALITY

CLR
«J.J1459

MSLUT
0.0#

MICROPHUNE 6

UNCORRELT

86.4
86.5
91.9
82.1
87.3
95.2
88.5
95.8
94,2
99,7
9.4
99.3
97.4
98.0
97.3
96.4
95.6
95.¢
96 .8
95.4
G4e4
94.0
93.6
93,6
9243
89.2
87.2
86.9
667
85.6

ED

CORKECTED

842
8545
9l.1
Oel
Jel
9%+ 5
Jel
Y4e1
91.3
98 .4
89.5
2.1
95.6
95617
953
94.¢
92.8
92e3
95.0
94 .5
9‘.9
93 .4
9l .9
926
9] .1
86V
7d.3
3.0
17.1
Vel

MICRUPHUNE 6

94.1
95.2
97.1
8.9
88.4
83.1
B4 eV
36.7
84,17
BUe%




x-wING acousTiC OATA

pOINT VEtOtlTY ALPHA
13 90.6 0.0
HICROPHONE 3
UNCDRRECY&D CGRREC‘ED
19.6 T12.9
8lel 80.0
96.2 960
87.9 0.0
9l.3 90 %
97.1 91e5
884 80.0
10243 102.3
99.4 98.9
9te2 93.1
97.2 93.1
99.5 91.8
98.9 97.8
101.1 100.5
98.8 97.6
1012 190.7
101.8 1013
1014 1009
1017 100.3
497 99.1
9T e4 9645
8.7 9f.1
97.8 9T.2
96.9 9649
10360 103.5
93.5 929
90.3 90.1
909 90.3
354 a3.7
gl.8 776

962
102.9
890
889
90.8
93¢0
g4eb
Glelr
BYed
B3le3

ORIGINAL

PAGE I7
OF QT I
POOR QUALrn:

LR

503061

ﬂlCRDPHﬂNE 6

UNCO%RECTED

90.2
903
97.1
89.0
97.6
10249
94l
10046
98.7
99.3
100.8
101.3
1010
102.4
10000
104.8
103.9
103.7
107.0
10445
1014
103.3
1025
100.7
105.2
99.6
48.1
94 .8
95.4
93.9

nsiLot
0.523

89+ 4
89 .9
969

0.0
97.)
102.8
9242
100.2
97.8
970
99.3
98.1
1009
101.7
99 .7
104.5
1030
1034
106.9
1043

HICROPHONE 6

103.7
1003
93.9
98.2
93.6
95.2
94.1
96e3
9248
92.1

CORK&CTED

Nﬂwwﬂg—uﬂﬁwA
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ORIGINAL PAGE IS

X-wING ACOUSTIC DATA OF POOR QUALITY

RUN POINT VELUCLTY ALPHA CLR MSLuT
25 17 90.6 0.0 J.06036 0.729
173 OCTAVE MILRUPHONE 3 MICROPHUNE 6
CENTER
FREQUENCE UNCCRRECTED CGLRRECTED JUNCORRECTED CORRECLTED
10.0 84.5 8362 86.0 83.4
12.5 75.8 69,1 73.1 Jed
16.0 100.4 19063 97.8 9.0
20,0 84.2 OeV 85.8 0«0
2540 97.3 97. 1 99,17 99.4
31.5 103.7 103,6 106.5 106.5
40.0 89.6 85,0 88.0 U0
50.0 $9.0 9846 98.¢ 97.6
63.0 98.0 97.3 99.9 99.3
80.0 101.8 101.1 98.8 97.1
100.,0 101.9 100.9 100.5 98.8
125.0 1060.3 95.2 100.5 953
16V0.0 103.7 1)3.4 104.2 1238
200.0 102.7 132.3 104.0 1055
250.0 98.0 964 5 99,5 98 .4
315.0 100.7 100,.,2 100.3 995
400.0 96,2 4,2 97.4 95.7
50%.0 96.4 94,7 97.4% 95.9
630,90 99.49 959 98.8 97.7
802.0 9¢e5 3540 97.0 96.0
160J.C 96.2 95.9 9Y7.3 S6.0
1253.0 96.7 95.8 99,2 96 .8
1600.90 93.8 92.1 97.3 906
2009.0 93.1 92.1 Y96 .0 Y96.1
2500.9 97.7 97.5 100.8 100.6
315%.90 90.7 89,5 95,9 95.4
4000.0 88.9 877 95.1 Y4es
500060 89.4 obBe9 97.3 970
630%.0 E5.1 83,2 94,2 93.4
600%.0 %le0 75.1 9l.8 93.0
BL ADE
P AS SAGE MICRUPHUNL 3 MICKRUPHONL 6
HARMONICS
i 104.4 10/.3
2 96e9 97.8
3 §Y.9 8s.1
4 1otel 94.4
S 9%.J 9562
6 1Jleo 1J0.8
7 91.3 95.4
4 Bbe3 95.4
9 0.7 93.5
10 94,3 8Y.1

48




RUN
25

173 OCTAVE
CENTER
FREQUENCE

10.0
12.5
16.0
20.0
25.0
31.5
40.0
50.0
63.0
80.0
100.0
125.0
160.0
20%.0
250.0
315.0
400.0
500.9
630.0
800.0
100%.0
1250.0
1600.0
2000.0
2500.0
3150.0
4000.0
5000.0
6300.9
8000.0

BLADE
PASSAGE
HARMONICS

QOB N NS WN -

-

POIN
14

X=wWING ACOUSTIC DATA

P

T VELOCITY ALPHA
90.8 0.0
MICROPHONE 3
UNCURRECTED CORRECTED
84.3 82.9
78,2 75.5
98.4 98.3
89.6 84.3
92.9 92.3
104.1 104.0
87.0 0.0
100.1 99,8
100.3 99.9
99.6 98.4
98.2 95.3
101.3 97.8
104.0 103.7
101.4 100.8
101.5 100.9
101.8 101.4
98.3 97.2
98.4 97.4
98.8 95. 4
96.0 94.3
95.9 94.6
97.0 96.1
95.4% 94.3
94.5 93.8
98.8 98.6
91.3 90.3
89.7 88,7
90.5 89.8
84.7 82.6
80.9 T4.%
MICROPHONE 3
104.0
130.3
94,2
87.3
Y4.9
10le2
8649
97.8
93.9
83.8

ORIGINAL PAGE IS

OE POOR QUALITY
CLR MSLOT
0.06282 0.696
MICROPHONE 6
UNCORRECTED CORRECTED

83.1 73.9
78.3 0.0
95.7 95.4
89.6 0.0
98.6 98.¢
103.6 103.5
93.2 90.7
103.4 103.2
101.6 101.2
99.8 98.5
98.8 9.0
101.9 99.3
103.6 103.1
102.9 102.3
100.7 99.9
101.7 101.1
99.8 98.9
99.6 98.7
98.8 97.7
98.1 97.3
96.7 95.8
99.6 99.2
98.4 97.9
97.7 97.3
102.8 102.7
96.2 95.7
95.7 95.1
98.3 98.0
93.9 93.1
2.7 91.3

MICROPHONE 6

104.6
103.7
9.6
87.0
93.6
100.5
96.8
95.7
82.8
89.1
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ORIGINAL PAGE IS

X=WING ACOUSTIC DATA OF POOR QUALITY
RUN POINTY VELOCITY ALPHA CLR MSLOT
23 19 119.8 0.0 =0.01465 0.0¢
1/3 CCTAVE MICROPHONE 3 MICROPHONE 6
CENTER
FREQUENCF UNCORRECTED CORRECTED UNCORRECTED CORRECTED
10.0 83.7 67.5 83.9 Ue0
12.5 87.0 85.9 84.2 040
16.0 80.4 0.0 91.8 0.0
20.0 95.3 B8.4 101.5 99.6
25.0 95.8 93,9 96.5 90 .0
31.5 10l.6 101.2 100.5 99.7
49.0 95.5 89.2 98.6 95.1
50.0 106.1 105.8 99.1 96.1
63.0 103.1 102.2 99,2 9.1
80.0 101.4 89.1 105.8 104.3
100.0 99,2 0.0 102.1 88.2
125.0 102.7 91.2 101.1 0.0
160.0 102.2 98.8 102.5 98.1
200.0 103.8 101.9 108.5 107.8
2%0.0 101.0 97.3 102.4 99.8
315.0 100.8 97.8 100.6 9.6
400.0 9846 93.6 100.1 9645
500.0 9649 83.8 99.0 % .4
630.0 99.3 86¢4 100.7 97.4
800.0 99.3 95,6 99,2 95.6
1009.0 103.3 102.1 99.3 %4
1250.0 97.0 89.1 98.6 9%.1
1600.0 97.8 94.0 98.4 95.2
2000.0 9% .4 93.8 97.7 95.6
2500.0 90.1 94.1 98.0 9.4
3159.0 96.4 94,7 95.8 92.3
4000.0 93.4 91.2 94.0 86.7
5000.0 8648 0.0 90.7 0.0
6300.0 84.9 0.0 89,9 0.0
8000.0 8l.8 0.0 90.1 0.0
BL ADE
P AS SAGE MICROPHONE 3 MLCROPHONE 6
HARMCNICS
1 10¢e3 101.8
2 107.5 98.7
3 93.5 102.3
4 9445 97.6
5 9267 97.6
6 Y7e8 9l.1
? 8U.l 95.4
8 91.3 91.1
S 88 46 90.7
10 90.7 92,7

50




vaq"“ -

PP

2 -

ORIGINAL PAGYS IS
X-wiNG ACOUSTIC DATA OF POOR QUALITY

RUN PRINT VELOCLITY ALPHA CLR MSLOT
27 24 liv.7 0.9 Je«03387 0¢ 549
173 CCTAVE MICRCGPHONE 3 MICROPHUNE o
CENTEF
FREQUENCE UNCURRECTED CORRECTED UNCORRECTED CORRECTED
100 87.3 64.9 84.9 Oev
12.5 87.1 86.0 84.8 0.0
16,0 88.9 849 93.4 88.9
20.0 103.7 103,.,2 97.2 83.4
2540 96.5 94,9 101.3 1000
31.5 99,2 9846 104.9 104.6
40.9 93.17 0.0 190.3 98.3
5040 104.1 193.6 105.3 104.0
63.0 103.1 102.2 102.,7 101.1
81,0 103.1 98617 10i.1 9.3
109.0 102.9 85.0 102.1 885
125.0 105.8 103.2 104.9 95.0
1€60,0 10l.% 96.9 104.2 101.8
29049 103.2 100.9 106.2 104.9
250,.° 102.90 99, 4 102.49 1005
315%.9 102.1 100.1 105.8 104.9
430.C 101.2 99.2 104.9 104.0
500.0 101.7 100.1 106.2 125.6
630.,0 103.5 101.6 107.v 1J6.4
800.0 101.3 99, 4 106.¢ 195.7
10C2.0 1014 99.4 102.0 100.7
1253.0 99.1 95%.9 103.7 102.7
16092.9 99.4 97.2 103.4 102.06
2000, 2 98.2 6.7 101.% 19d.17
253J.0 idl.9 10l.5 10de 4 108.3
3150.0 9¢.9 94.1 100.6 9Y9.7
4000.0 93.4 91.2 99,0 97.7
5000.0 91.5 87.6 9947 98.17
6300.D 7.1 0.0 96.2 93.3
8000.0 84.2 0.9 95.6 9l.5
8. ANE
P ASSAGE MICROPHIONE 3 MICRUPHONE &
HAKMGNICS
1 1000 106.0
2 103.7 105.2
3 100.4 4.1
4 919 88.8
5 100.5 84.0
6 dta5 93,1
7 95,3 96.8
8 9265 87.5
9 92.2 92.9
10 8561 91.5
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173 OCTAVE
FREQUENCF

p

HARMONICS

52

RUN
27

CENTER

10.0
12.5
16.0
20.0
25.0
31.5
40.0
50.0
€3.0
80.0
100.0
125.0
163.0
203.0
250.0
315.9
400.0
500.0
630.0
800.0
1000.0
1250.0
1600.9
2000.0
2500.0
3159.0
4900.C
5000.0
6300.0
8000.0

BL ADE
AS SASF

QL DTN WN -

-

?0IN
22

X=-WING ACOUSTIC DATA

Lol

Y VELUCITY ALPHA
1200 0.0
MICROPHONE 3

UNCOURRECTED CURRECTED
87.1 84e5
91.7 91.3
88.8 84.6
102.7 102.0
106.1 106.0
87.2 0.0
90.5 0.0
100.¢ 98.8
102.5 191.4
98.2 0.0
100.2 0.0
103.5 97.0
100.9 95.90
101.9 98.3
99.4 90.9
130.H 97.8
100.7 9g.3
98.Y 94.9
99.4 87.7
99,2 9%¢3
102.9 101.6
9d.9 954
99.¢ 9648
97.v 94.8
100.5 99,9
95.5 93,2
93.3 91.0
9le% 873
87.1 0.0
83.6 0.9

MICKIIPHUNE 3

196.1
93.0
92.7
95.4
9717
93.0
8l.2
87.2
89 .4
8%.2

ORIGINAL PAGE 18

OF POOR QUALITY
CLR MSLOT
Jd.04582 0.647

MICRUPHCNE 6

UNCURRECTED

89.4
8d.8
9290
99.8
108.6
100.1
95.7
98.4
106.1
102.4
102.4
1027
103.3
105.9
103.4
103.7
101.3
100.5
103.1
101.7
100.6
103.2
103.3
101.3
107.6
99.9
98.17
100.0
95.5
9.1

CORRECTED

82.9
86.5
0%.8
96.5
108.4
99.¢

0.0
95.5
103.0
¥1e8
92.2
93.3
1000
104.5
1015
102.2
948 .9
97.8
101.5
100.0
98.6
102.1
1025
100.5
107.4
98.8
97.3
9%.1
9.7
85.2

MICRUPHONE 6

104.6
86.3
99,2
97.1
99.0
93.7
%94 .4
86.3
89.7
92.2

o g

[




N e - .

RUN
27

173 OCTAVE
CENTER
FREQUENCE

10.0
12.5
16.0
20.0
25.0
31.5
8n.0
50.0
63.0
80.0
100.0
125.0
160.0
200.0
250.0
315.0
©20.0
500.0
630.0
800.0
1000.0
1250.0
1600.0
2000.0
2500.0
3150.9
400%.0
5000.0
6300.0
8000.¢

BLADE
P ASSAGE
HARMGNICS

OOV ONC NS WNWN -

[l

POIN
5

X=WING ACOUSTIC DATA

T VELOCITY ALPHA
120.2 0.0
MICRUPHONE 3

UNCORRECTED CURRECTED
90.0 88.9
83.2 19,7
86.6 0.0
101.3 100.3
98.7 97.8
106.7 104,5
92.3 0.0
106.9 106.6
102.0 100.7
105.9 104.1
101.5 0.0
103.9 93.9
104.3 102.5
105.0 103.6
101.5 98.3
103.5 102.1
9.1 94.9
99,1 95.3
99.2 82.5
99.0 94.8
102.0 100.3
98.5 24.5
97.8 93,9
95.3 91.5
9645 9.7
94.8 91.9
93.2 90.8
9l.1 86.4
90.0 86.6
84.9 0.0

MICROPHONE 3

105.4
107.0
1U2.4
92.5
97.0
100.1
¥v7.8
Y4.9
35.2
8bs5

ORIGINAL v4LT 15
OE POOR QUALITY

CLR MSLUT
0.06070 0.751
MICROPHONE 6
UNCORRECTED CORRECTED
91.8 89.2
93.0 92.3
101.3 100.8
103.6 102.5
101.8 100.6
105.3 105.0
99.6 97.0
102.7 101.6
100.8 97.9
103.3 100.0
103.3 97.4
105.0 104.8
106.4 105.1
199.7 109.2
104.2 104.6
104.7 103.5
102.2 100.3
100.7 98.1
100.7 97.4
100.90 97.2
101.0 99.2
100.0 97.2
99.9 97.8
97.7 95.5
100.1 99.¢
96.5 93.7
96.8 94.3
97.8 96.2
98.7 7.3
9.3 86.5

MICKOPHONE 6

100.1
102.5
93,9
95.3
102.d
99.9
100.6
99.0
943
94.5

33




1/3 OCYAVE

FREGUENCF

RUN
25

CENTEH

10.0
12.5
1.0
20.9
2540
31.5
4.0
5040
€2, 0
fd.0
L00.2
125.9
167.0
200.0
2580.C
315.0
400.0
500.0
¢38.9
£00.C
133%. 2
1250.0
1609%.L
20¢0.¢C
2509.¢
3159.0
4u0J.0
500049
63CJ.0
80C0.0

8L ant

P ASSAGF

HARMUNICS

54

OLC R NIV UNM

—

PCIM
22

T VELOLITY ALPHA
119.9 4.0
MICRCPHONE 3
UNCLRRECTED CUKRRECTED
90.1 89,0
bbe. 8 85%.6
86.5 0.0
Q2.8 0.0
95.0 92.0
98.4 97.6
94,0 Oe0
lUs.9 193. 4
99.2 96¢3
104.8 102.3
99.5 2.0
102.9 3.3
101.7 EXEY
LUu3.Y 120.5
98.6 0.0
100.3 6.7
97.8 9062
YEed 9209
Y7.3 0.0
G 7 94.1
10lev Y847
Y643 94490
96.9 Ile 4
95.1 9l.1
93.7 89.1
4.4 91.2
90,9 85.4
86.9 0.0
84,5 0.0
8261 Je 0
MICKUFHONE 3
9% .3
iu4.o
el
Y3elt
JteY
F4e4
8845
g7
85"’)
3562

ORIGINAL PARLL 13
X-niNo ACGUSTIC pata OF POOR QUALITY

CLR

J+00578

MSLLY
Je0%

MICRUPHONE 6

UNCORRECTED

85.7
90.9
94,2
102.6
94.0
102.0
99.9
99,4
103.0
14.3
103.2
102.7
10342
13649
102.2
10Ll.7
106.2
98.0
99.9
98.7
98417
98.7
Y5 .4
9642
95.1
95.2
93.5
903
89.3
89.3

CORKECTED

Jel
896
Y2

101.,2
vel
101.2
97.0
974
101.5
19l.Y
97.2
93.%
99.8
LiT.2
99 .4
98.9
Ybe7
93.9
95.5
94943
95.1
4.3
%43
92.7
910
Ve 8
8265

Qa0

del

JeU

MICKUPHUNE 6

191.9
161.9
95.7
97.0
87.8
G2e7
J6el
0.7
Bbe3
8845

. A B g ea R A e o

© e aan e



- ul I8
X-wING ACOUSTIC DATA OF PooR QUALITY
RUN POINT VELOCLITY ALPHA CLK MSLOT
27 19 120.2 4.0 0e03642 0.550
173 OCTAVE MICROPHUNE 3 MICRUPHUNE 6
CENTER
FREQUENCE UNCGRKECTED CURRECTED UNCORRECTED CGRKEC TED
10.0 86.4 83.1 92.3 90.1
12.5 6446 82.4 88.6 86.1
16.C 85.6 0.0 88.9 V.0
20.0 102.2 101.4 99.6 96.0
25.9 94.6 91.8 97.0 91l.6
31.5 97.9 97.0 102.5 102.90
49,7 96.2 91.5 99.1 96 .0
€0.0 93.8 0.0 9.0 0.0
€3.0 96.1 0.0 99.90 93.2
80.0 100.3 0.0 103.1 99.5
109.9 101.5 0.0 102.0 0.0
125.0 105.8 103.1 105.5 102.8
160.90 104.1 102.2 105.3 103.5
200.0 103.3 191.0 106.5 105.3
250.0 103.8 102.2 105.7 104.7
315.0 104.0 102.8 107.2 106.6
400.0 103.2 1J2.0 104.9) 102.9
500.9 101.6 99,9 105.3 104.6
630.0 103.0 101.7 107.2 106.6
800.9 102.1 100.5 105.3 104.6
1009.0 101.8 130.0 102.8 101.7
1250.0 100.3 98.1 103.7 102.7
LbOOo‘-) 99.2 96.8 1030‘. l\)d-b
2000.0 9840 96. 4 102.6 102.0
2500.0 103.5 103.2 107.7 107.5
3150,.0 S6.4 9446 100.9 100.1
4000.0 94,0 92.1 99.3 T
5000.0 93.1 90.8 100.2 99.5
6300.0 87.9 78.7 9.7 9.1
8900.0 84,4 0.0 95.6 9l.4
BL ADE
PASSAGE MICRGPHUNE 3 MICRGPHONE 6
HARMONICS
1 Y9e1 103,2
2 93.4 95.6
3 9043 976
4 96.1 87.9
5 1902 9¢.8
6 9G,.2 99,6
7 9840 9% .5%
8 89.1 91.3
9 9349 100.7
190 9642 101.4

55



PPN

e e TP
B

ORIGINAL PAGE 1S
X-wING ACOUSTIC DATA OF POOR QUALITY
RUN POINT VELGCTTY ALPHA CLR . MSLOT
27 15 120.2 4.0 0004542 Jeold
173 OCTAVE MICROPHUNE 3 MICROPHUNE 6
CENTER
FREQUENCF UNCGRRECTED CORRECTED JNCORRECTED CORRECTLED
10.0 87.3 6408 92.3 901
12.5 88,3 87.5 93.8 93,2
16,0 3.7 0.0 94.2 90.1
20.3 102.4 101.7 98,2 Jl.7
25.0 95.5 93.4 97.6 93 ¢4
31.5 103.3 133.1 10i.2 10U.5
49,0 92.8 0.0 97.6 92.1
50.C 100.1 98e 7 Y8. 3 9% .2
63,0 LU3.0 L102.0 102.1 100.1
80.90 $7.3 0.0 103.5 Lded
10040 103.8 99.1 105%.7 103.3
125.0 105.6 102.7 103.0 95.3
1€0.9 103.2 100.7 105.8 10462
20049 103.1 10067 105. 4 103.7
250.0 1UleY 99,1 104.8 133.5
315.92 104.2 103.1 127.7 1u7.1
430,C 101.¢ ¥9,. 7 103.7 102.5
50%.0 100.4 979 103.8 1027
630,80 102.3 994 5 195.8 1059
8C0.0 10062 9.4 104.4 193.0
1090,.8 13l.4 38,4 103.2 102.2
1253.5 100.3 v8.1 105.0 ludSev
16092,.2 G9.¢6 97.5 103.7 193.9
200C.D Y& 96.9 102.7 10c.1
250060 103.0 123.3 11262 lic.1
3159.0 9/.38 9666 101.06 100.9
4007.0 S4.6 93,0 100.1 99.1
50337 G92.5 39.7 LJl.3 V.6
63C0N.0 88.1 5002 G975 9545
800043 84.4 Qe 95,7 Yl .6
BL ADE
P ASSAGE MICRIFHUNE 3 MICROPHONE 6
HARMONILICS
1 10548 1J1.3
2 1us.3 9be5
3 G519 99,0
4 10245 96.5
5 Gbeb 44
6 9946 91.6
7 95 e6 93,6
Y Jued 89,0
9 947 93.2
10 385 88.1
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RUN
27

173 OCTAVE
CENTER
FREQUENCE

10.0
12.5
16.0
20.0
25.0
31.5
40.0
50.0
63.0
80.0
100.0
125.0
160.9
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
5000.0
6300.0
8000.0

BLADE
PASSAGE

. HARMONICS

CO®DNwOVMSWNM-

-

POIN
27

X=-WING ACOUSTIC DATA

T VELOCITY ALPHA
119.6 4.0
MICROPHONE 3

UNCORRECTED CORRECTED
87.7 85.6
84.6 82.4
8%.4 0.0
101.7 100.8
98.9 98.1
106.5 106.4
92.1 0.0
103.6 103.0
103.2 102.3
102.0 94.8
104.6 101.3
103.0 9%. 4%
102.4 99.3
106.9 106.1
103.4 101.7
103.1 101.6
102.2 100.7
100.0 97.3
99.9 92.4
99.1 95.2
100.7 98.3
97.6 92.0
96.9 91.6
94.3 88.9
95.1 92.4
93.7 89.7
90.7 84.8
90.4 84.3
86.0 0.0
84.7 0.0

MICROPHONE 3

1C6.9
105.2
100.5
102.4
93.4
9646
101.4
96.3
97.1
86.8

ORIGINAL PALLE Ly
OF POOR QUALITY

CLR

0.06078

MSLOT
0. 736

MICROPHONE &

UNCORRECTED

94.0
81.2
9%.9
97.2
102.2
108.7
101.0
102.3
102.7
103.8
102.5
107.5
105.8
108.6
104.4
106.1
101.5
101.2
100.9
100.9
100.3
99.2
9s.l
96.7
10l.4
96.0
95.4
98.1
93.4
95.0

CORRECTED

92.7

0.0
91.9
86.1
101.2
108.6
99.3
101.1
101.1
10i.1
93.8
106.0
104.3
107.9
103.0
105.3
99.3
99.0
97.9
98.9
98.2
95.7
%% .6
93.9
100.7
92.8
91.6
96.6
82.3
89.9

MICROPHONE 6

109.3
103.5
99,9
96.9
104.8
93.2
99.0
92.5
93.0
96.0
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173 OCTAVE
FREQUENCE

KUN
27

CENTER

10,0
12.5
16.9
20.0
25.0
31.5
40.0
50.0
63.0
80.0
100.0
125.0
169.0
200.0
253.0
315.0
400.0
50040
630.0
803.0
10C0.0
1250.0
1600.0
2000.0
2503.0
3153.0
4000.0
5000.9
63C0.9
8002.0

RL ADE

P AS SAGE

HARMONICS

58

OV DTN DWN -

[

X=-wiING ACOUSTIC DATA

POINTY VELOCITY ALPHA
31 139.6 0.0
MICROPHONE 3

UNCURRECTED CORRECTED
92.9 91.8
90.6 89.6
Y79 37.3
105.8 105.1
102.0 101.0
103.4 102.9
98.5 89,2
10603 105.7
103.4 101.2
107.1 102.1
102.7 0.0
103.3 0.0
107.8 105.8
106.3 103.3
104.8 101.7
104.3 101.3
100.1 89.2
100.7 4.4
99.8 0.0
99.7 0.0
102.3 96.7
10l.2 95.4
99.4 88.8
98.7 94,6
974 32.7
97.3 92.7
97.5 95.5
91.4 0.0
88.9 0.0
87.0 0.0

MICRGPHUNE 3

103.1
107.2
105.0
9¢.3
9240
104.0
679
93.8
93.8
93.4

ORIGINAL PAGE IS
OF POOR QUALITY

CiLR

-0.02178

MSLOT
0.0%

MICROPHONE 6

UNCORRECTED

90.1
90.5
10l.7
103.7
99.2
103.2
105.1
99.0
103.1
105.9
105.0
106.0
105.8
108.9
106.4
105.9
102.7
102.6
102.0
102.3
105.3
102.5
101.6
100 .4
100.1
98+6
97.7
4.9
93.4
92.3

CURRECTED

0.0
87.3
100.3
83.6
0.0
102.3
103.6
0.0
98.7
101.2
0.0
101.4
100.3
107.3
104.4
103.9
98.9
99.2
9.9
96.0
103.8
97.0
97.7
975
97.5
93.7
91.1
Je0
0.0
Oed

MICRUPHONE 6

102.8
96.1
105.0
101.3
96.6
96.1
9% .4
93.8
94.6
95.5




RUN
27

1/3 CCTAVE
CENTER
FREQUENCE

10.0
12.5
16.0
20.0
25.0
1.5
40.0
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
5000.0
6300.0
8000.0

BLADE
P ASSAGE
HARMONICS

COV®NCNDUWNPF

-

POIN
35

X=-nWING ACOUSTIC DATA

T VELOCITY ALPHA
140.0 0.0
MICRGPHONE 3

UNCULRRECTED CORRECTED
99.0 98.8
81.2 0.0
91.2 86.8
104.5 103.4
100.7 99.2
105.8 105.5
94.5 0.0
105.3 104.5
103.2 100.8
105.8 93.2
102.3 0.0
105.6 99.3
107.8 105.8
107.9 106.0
106.2 104.2
104.5 101.6
102.38 99.8
105.8 101.7
103.1 99.3
102.2 98.1
103.06 100.2
102.2 98.3
100.5 95.0
106.7 106.2
100.6 98.9
9.6 90.1
97.8 95.9
92.9 0.0
89.8 0.0
86.3 0.0

MI1CROPHONE 3

Loe.0
105.8
100.0
86 .7
89.7
101.4
102.2
95.3
95.0
17.9

ORIGINAL rauc iJ
OF POOR QUALITY

CLR
J.0167

5

MSLOT
04536

MICROPHGCNE 6

JNCOKREC

95.3

91.8

97.4
103.8
L04.2
108.9
103.3
103.0
101.5
105.2
105.3
105.4
108.4
109.6
106.9
108.5
105.0
104.9
1067
105.2
105.7
104.9
103.5
105.0
104.9
100.1
100.6

99.1

95.8

93.4

TED

CORRECTED

93.0
89.06
Ie5
100.9
102.4
108.7
100.8
100.2
89.9
98.4
0.0
99.2
10642
108.3
105.1
107.5
103.1
103.2
105.3
10345
104.3
102.5
101.4
104.2
104.2
97.2
98.3
95.6
0.0
0.0

MICRUPHONE 6

109.6
100.3
101.6
97.6
98.5
92.7
9646
100.3
95.9
94.6
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173 OCTAVE
FREQUENCE

RUN
27

CENYER

10.0
12.5
16.0
2040
25.0
31.5
4%0.0
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
5000.0
6300.0
8000.0

BLADE

P AS SAGF

HARMONICS

60

OVdNOT NS WN-

—

POIN
36

X=WING ACOUSTIC DATA

T VELOCITY ALPHA
139.9 0.0
MICROPHONE 3

UNCURRECTED CORRECTED
93.9 93.1
87.1 84.3
94.4 92.8
107.7 107.2
103.9 103.3
108.5 108.4
97.8 0.0
109.7 109. 4
105.5 104.3
104.4 0.0
106.8 100.1
106.8 103.0
108.1 106.2
107.1 104.7
104.3 100.6
103.6 99.7
102.4 99.0
101.7 97.6
101.9 95.6
101.2 94.8
102.6 97.6
100.7 92.8
99.3 86.7
100.7 98.5
97.8 93.7
9.1 87.3
97.4 95.3
92.2 0.0
89.9 0.0
87.6 0.0

MICROPHONE 3

109.1
110.5
93.6
101.7
98.1
100.5
98,7
99.8
83.9
92.0

ORIGINAL PACT IS
OF POOR QUALITY

CLR

0.04971

MSLOT
0.719

MICROPHONE 6

UNCORRECTED

9.0

88.1
103.5

99.9
104.0
110.4
106.7
102.2
104.2
104.7
106.0
106.4
107.5
109.0
106.9
105.9
103.8
102.5
102.2
102.5
105.7
102.1
101.4
102.5
101.9

97.7

99.0

96.6

9.1

92.5

CORRECTED

9%l
7.2
102.6
0.0
102.1
110.2
103.1
98.6
101.2
95.4
9.4
102.4
104.6
107.4
105.1
103.8
101.1
99.0
9.7
98.5
104.3
95.1
97.1
100.9
100.3
89.6
95.2
80.7
0.0
0.0

MICROPHONE 6

111.0
100.8
98.7
100.0
98.6
96.0
101.4
101.0
93.2
93.6
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RUN
28

173 GCTAVE
CENTER
FREQUENCF

10.0
12.5
16.0
20.0
25.0
1.5
40.0
570
6%.0
80.9
100.C
125.0
160.0
20J.9
250.0
315.0
400.9
500.0
630.0
800.0
1000.0
1250.9
1630.0
200049
2500.0
3150.0
4000.9
500%.0
€302.9
8000.0

BLANE
PASSAGE
HARMCNICS

QOOVX NPTV DDWN»-

—

PCIN
20

X-wING ACOUSTIC DATA

T VELCCLITY ALPHA
188.7 0.0
MICRUPHONE 3

UNCORRECTED CCRRECTED
99.1 G8.2
87.4 0.0
97.4 94.7
95.5 0.0
98.7 Qe 0
107.3 106.5
101.1 0.0
111.7 110.9
114.3 113.6
115.4 139.9
109.2 0.0
111.5 108.6
iIl1.6 101.1
111.1 9le4
11l.1 107.9
112.4 110.3
109.2 107.0
108.0 104.8
107.4% 104,8
105.3 .0
105.8 0.0
107.3 9.3
108.u 103.6
105.0 98.8
105.2 101.0
102.6 0.0
101.9 9645
1000“ Ve0
97.3 0.0
95.8 O.0

MICROPHONE 3

lve.s
115.4
l1c.1
10442
9645
106.1
Q4.3
95.0
10v .4
GE.6

ORIGINAL PACE 19
OF POOR QUALITY

CLR

J.01886

MSLUT
0.518

MICROPHONE ¢

UNCORRECTED

101.8
190.2
108.5
104.4

99.1
106.6
100.8
108.v
111.8
113.0
109.9
113.9
110.3
112.1
111.2
113.7
112.6
110.3
109.1
108.5
109.2
111.8
108.8
106.6
107.5
105.9
103.2
103.1
101.5

98.8

CORRECTED

99,17
99,2
1065

Qe

Jde0
104.6

Jed
19441
109.4
108.3

JeVU
112.5

0.0
107.2
108.1
llde 4
111.6
108.0
V4.5
102.3
10442
107.7
104.06
102.4
10540
97.3

JeO

Vev

Vel

OeV

MICRUPHONE o

100.0
107.4
10R.3
104.1
104.2
101.7
103.3

93.7
101.5

96.1

F3 |
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FREQUENCF

P

HARMCONICS

62

RUN
28

CENTER

10.0
12.5
16.0
20.0
25.0
31.5
40.0
50.0
63.0
80.0
100.0
125.0
160.0
200.0
250.0
315.0
400.0
500.0
630.9
800.0
1000.0
1250.0
1600.0
2000.0
2500.0
3150.0
4000.0
5000.0
6300.0
8000.0

BL ADE
ASSAGF

OOV ~NOTWUMHWNPF-

e

POIN
25

X=WING ACOUSTIC DATA

T VELOCITY ALPHA
189.2 0.0
MICROPHONE 3

UNCGRRECTED CORRECTED
101.2 100.7
97.8 97.0
95.3 89.2
97.6 0.0
101.7 0.0
109.5 109.0
103.3 0.0
113.4 112.9
113.6 112.8
113.4 0.0
106.8 0.0
115.0 113.9
110.3 0.0
110.2 0.0
111.3 10842
112.8 110.9
111.1 109.8
107.7 104.1
107.3 104.6
106.3 0.0
105.7 0.0
107.4 95.3
108.6 105.0
103.8 0.0
104.5 98.6
101.9 0.0
100.1 0.0
100.8 89.1
9T7.4 0.0
93.7 0.0

MICROPHONE 3

108.90
115.5
109.1
105.6
106.5
9¢ «.C
101.3
100.5
93.9
9B8e4

ORIGINAL PAGL |t
OF POOR QUALITY

CLR

0.04114

MSLOT
0.801

MICROPHONE 6

UNCORRECTED

99.2

98.6
110.1
102.7
110.8
113.4
104.0
107.5
111.1
111.6
113.3
110.5
113.7
112.2
110.7
113.1
112.2
108.6
108.1
108.4
108.8
110.1
108.6
105.9
107.1
104.6
102.9
102.4
100.9

98.5

CORRECTED

93.9
97.1
108.8
0.0
108.3
113.1
J.0
99.4
108.1
100.4
105.9
106.6
108.9
107.4
100.9
111.5
111.0
105.8
1004
101.6
102.0
98.8
104.0
100.0
104.2
93.4
0.0
V.0
0.0
0.0

MICRUPHUNE 6

114.3
109.8
103.5
111.2
10<.3
102.9

92.9
104.6
100.0

97.7

S aar s e
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RUN
28

1/3 OCTAVE
CENTER
FREQUENCE

10.0
12.5
16.0
20.0
25.0
31.5
«0.0
$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
2009.0
2500.0
3150.90
4000.0
5000.0
6300.0
8000.0

BL ADE
PASSAGE
HARMONICS

OL DO NS WN M=

o

POIN
12

X=wiING ACOUSTIC DATA

) VELOCITY ALPHA
187.6 2.0
MICROPHONE 3

UNCURRECTED CORRECTED
98.7 97.7
98.4 97.7
97.6 95.2
100.7 0.0
103.0 90.7
110.8 110.5
101.7 0.0
112.6 112.0
116.2 115.8
111.4 0.0
109.2 0.0
113.3 111.6
112.9 108.3
111.5 102.6
111.0 107.8
111.4 1)8.7
108.5 195.9
106.0 99,0
107.0 104.1
106.3 52.0
105.6 0.0
107.5 98.5
108.5 105.0
105.1 99,6
104.1 97.6
102.7 0.0
100.0 89.1
100.4 84.9
97.1 0.0
93.0 0.0

MICRUPHUNE 3

1190.7
116.9
109.3
lo2.2
101.3
10400
102.6

Y4.0

99,0
102.0

ORIGINAL Pig.: g

OF POOR QuALITY

CLR
0.0099

7

MSLOT
0.0%

MICRUPHONE o

UNCORRECTED

102.4
102.0
104.7
105.5
107.5
108.2
102.5
1G6.8
110.9
11l.2
112.6
110.7
Ill.4
112.0
110.2
114.3
111.9
108.9
108.4%
108.1
109.0
110.3
108.¢7
106.2
105.8
104.1
102.2
101.7
10vu.6

97.8

CORRECTEV

100.7
101.4
967

Ve0
1 Y]
107.0

CeV
94.0
107.9
3645
101.8
107.2

Ve0
108.38
10%.9
113.2
110.7
106.5
102 .5
1o0.v
193.9
192.5
1049.0
1315
101.6
85.2

Je0

0.0

ve0

0.0

MICRUPHUNE 6

109.0
119.0
105.7
105.9
102.7
102.4
105.9

97.3

97.5
1005

63
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64

17,3 NCTAVE

CENTER FREQUENCY

10.0
12.5
16.C
20.0
25.0
31.5
40.0
50.0C
63.0
80.0
100.0
125.0
160.0
200.0
250.0
315.0
400.0
500.0
639%.0
820.0
1000.0
1250.0
16C00.0
2000.0
2500.0
2150.0
4000.0
5000.0
6300.0
f020.0

APPENDIX C

BACKGROUND NOISE COEFFICIENTS

BACKGRULUND NOISE CURVE FIT
0B = A e B * LOG(V)

MICRGPHONE 3

A

-2460
-19.26
9.37
-13074
-30.79
-3.12
'19002
-3061
’7.62
-34.12
-15.82
39.07
‘23.25
-24.23
-3065
-12.29
10.35
7.60
47.78
~2.25
-23.23
-17.62
_16045
-22.24%
-27.70
-29.,40
~26.27
-25091
-27.57
-2l.94

41.47
€8.03
37.20
51.99
58.74
45.05
54.54
4T7.22
49,87
65.08
56.65
30.46
59.08
59 .45
49.18
52.95
41.67
42.80
24.68
47.68
57.87
54.79
53.73
55439
5749
58.20
55.67
56+83
55.24
5194

I
L "C“nn- £ s

OF POOR QUAUTV

MICROPHONE 6

A

=10.36
'2.96
’36025
=15.07
=-27.85
‘7038
~15.79
-16.13
-12.11
-12.08
-8.08
38.61
-18.87
“5.46
-0.09
=2.16
10.26
10.96
-0.19
-15.23
-23.72
'40026
-21.58
=22.06
-22.15
-22+43
‘16.82
-24.47
-23.34%
—16.15

47.64
42.26
61.67
53.93
59.30
48.16
53.82
53.97
52.79
54.17
52.92
30.57
5745
50.91
47.6%
48.38
42.01
4le.48
47.20
53.85
57.68
65.89
56437
55.63
55.38
55.64
52.89
56437
56.02
52.73
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ORIGINAL PAGE (3

OF POOR QUALITY
TABLE 1.- MiCROPHONE LOCATIONS
Microphone | x, m|y, m}| 2, m|r, m| 6, deg| ¥, deg
[}
1 15.5| -4.9] -3.3} 17.5 11 164
2 15.5 .0]-3.5116.8 12 180
3 15.5] 4.9|-3.3}|17.5 11 196
4 19,2 0] 3.9]20.5 11 180
S -.5] 3.1]|=4.4,) 7.7 35 265
6 2.7] 5.5|=-3.3}| 5.9 34 242




OKIGINAL Page iy
OE POOR QUALITY

Figure l.~ X-Wing model in 40- by 80-Foot Wind Tunnel.

PNEUMATIC DUCTS

SLOT — __-SLOT
COANDA COANDA
SURFACE / SURFACE

BOX BEAM STRUCTURE

Figure 2.~ Circulation control airfoil.
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Figure 3.- Microphone locations.
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