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SYMBOLS

coefficient in background noise curve fit
coefficient in background noise curve fit

isolated rotor 1ift coefficient, CLR/S,R, L/p(AR)?S
rotor power coefficient, CP/S, P/p(AR)®S

speed of sound, m/sec

blade chord at 75X radius, m

sound pressure level, 20 log(P_ /P...)

rms
background sound pressure level, 20 1°8(Prms/Pref)
A-weighted dB corrected for background noise

A-weighted dB not corrected for background noise

sound pressure level corrected for background noise
sound pressure level not corrected for background noise
total thrust of J60 auxiliary propulsion engine, N
isolated rotor 1lift, N

wind tunnel Mach number, V/c

advancing tip Mach number, MAT, (1 + p)MLip
rotor rotational Mach number, MTIP, QR/c

total number of blades

rotor power, W

maximum pressure in time history sample, N/m?

minimum pressure in time history sample, N/m?

perceived nojse level corrected for background noise
perceived nodse level not corrected for background noise
reference pressure (0.00002 N/m?)

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

rotor radius, m
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RPM
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%RPM J1

ZRPM J2

AB

rotor rotational speed, rev/min

distance to microphone from midway between rotor hubs, ®

reference area, § = NER, m’

wind tunnel speed, knots or n/sac

distance ups:ream from rotor center, ®

distance left from rotor center looking upstream, W

distance up from midway between hubs, m .

auxiliary engine rotational speed expressed as percent of nominal valus,
RPM J1/16,000

auxiliary engine rotational speed expressed as percent of nominal value,
RPM J2/16,000

angle of attack of rotor shaft, ALPHA, deg

upper rotor blade collective pitch minus lower rotor blade collective
pitch, deg

rotor advance ratio, MU, V/SR

air density, kg/m®

solidity, S/mR?

rotor blade collective pitch, deg

angle below rotor plane, tan~}(-z/r), deg
azimuth angle from downstream, tan~!(-y/-x), deg

rotor rotational speed, rad/sec
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SUMMARY

Acoustic data were obtained during a full-scale test of the XH-59A Advancing
Blade Concept Technolugy Demonstrator in the 40- by 80-Foot Wind Tunnel. The Xit-59A
is a research helicopter with two coaxial rotors and hingeless blades. Performance,
vibration, and noise at various forward speeds, rotor 1ift coefficients and rotor
shaft angles of attack were investigated. The noise data werc acruired over an iso-
lated rotor 1ift coefficient range of 0.024 to 0.162, an advance ratio range of 0.23
to 0.45 corresponding to tunnel w‘nd speeds of 89 to 160 knots, and angles of attack
from 0° to 10°. Acoustic data are presented for seven microphone locations for all
run conditions where the model noise is above the background noise. Model test con-
figuration and performance information are also listed. Acoustic waveforma, dBA, and
1/3-octave spectra as functions of operating condition for selected data points and
microphones are presented. In general, the noise level is shown to increase with
rotor 1ift coefficient except under certain operating conditions where significant
impulsive blade/vortex interactions increase noise levels. The impulsivity appears
to depend upon how the 1lift is distributed between the two rotors.

INTRODUCTION

In the design and development of new helicopters, noise, as well as performance,
handling qualities, and stability and control must be considered. This report
describes the acoustic results from a recent full-scale test of an advanced technology
rotorcraft. Under U.S. Army sponsorship, Sikorsky Aircraft built two XH-59A Advancing
Blade Concept Technology Demonstrator helicopters that utilize two counter-rotating
coaxial hingeless rotors to improve high-speed performance and increase cruise effi-
ciency. On a conventional helicopter in forward flight, the rotor blades operate at
a low 1ift coefficient on the advancing side because the rotor must produce no roll
moment in level flight. The use of two counter-rotating rigid rotors allows each
individual rotor to have a high 1ift coefficient on the advancing side while the air-
craft has no total roll moment. The full-scale XH-S9A Advancing Blade Concept (ABC)
aircraft tested in the Ames 40- by 80-Foot Wind Tunnel is shown in figure 1. For
additional information pertaining to the ABC concept, see references 1 through 3.

The ABC aircraft is sienificantly different from a conventional helicopter; there-

fore, one would expect the noise produced by this aircraft to differ from noise pro-
duced by a conventional helicopter. This aircraft has a slow rotational tip epeed
(Mg4p = 0.52 to 0.58) which may reduce the overall noise since all sources and convec-
tive amplification increase with increasing Mach number. Also, the high speed impul-
sive noise may be less than that of a conventional helicopter at a given forward speed

because of the slower tip speed. However, high speed noise will still become a problem

because this aircraft is designed to fly at faster speeds than a conventional rotor-
craft. Also, under certain flight conditions, one would expect some impulsive blade
slap due to the interaction of tip vortices from the upper rotor with the lower rotor.
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This report presents the noise data of a full-scale ABC aircraft as measured in
the Ames 40- by 80-Foot Wind Tuunel. Noise data were measured over an advance ratio
range of 0.23 to 0.45 (89 knots to 160 knots) with the rotor on and from 60 to
180 knots with the rotor off. The rotor-on testing was conducted over an angle of
attack range of 0° to 10°, and the auxiliary propulsion engines were operated at
flight idle for all noise data runs.

EXPERIMENT

The ABC aircraft (shown installed in the Ames 40- by 80-Foot Wind Tunnel in
fig. 1) has two rotors, each containing three 5.5 m radius blades. General specifi-
cations for the ABC rotor system are listed in table 1. The midpoint between these
two rotors was 1.5 m above the tunnel centerline. Viewed from above, the upper rotor
of the model rotates in the counter-clockwise direction, and the lower rotor rotates
in the clockwise direction. Collective, lateral cyclic, and longitudinal cyclic for
each rotor were independently operated by six rotor controls, thereby allowing the
rotors to independently apply trim forces and moments to the aircraft. The rotors
were powered by two 552,000 W PT6T-3 turboshaft engines. Auxiliary propulsive force
is provided by two nacelle-mounted J60-P3A turbojet engines which produce 13,300 N
of thrust each. For a more detailed description of the aircraft, see Felker (ref. 3).

Performance, loads, and noise data for the full-scale ABC aircraft were measured
in the Ames 40- by 80-Foot Wind Tunnel. Table 2 shows the flight conditions where
data were taken. During testing, the rotor speed was adjusted to give the desired
tip Mach number, Mtip, then the tunnel speed was adjusted to obtain the desired
advance ratio, u. Noise data were then acquired for a matrix of isolated rotor 1lift
coefficients, Cip/g»R, and shaft angles, a. The rotor-on testing was conducted over
an isolated rotor 1ift coefficient range of 0.024 to 0.162 and an angle of attack
range of 0° to 10°. The auxiliary propulsion engines were operated at flight idle
for all noise data runs. For this test, the background wind tunnel noise was recorded
at 60, 90, 120, and 180 knots with the model installed in the wind tunnel, the rotor
blades off, the rotor head rotating, and the auxiliary engines operating at flight
idle. A more detailed description of the test can be found in reference 3.

DATA ACQUISITION AND REDUCTION

~he acoustic data for this test were acquired using seven 1.3-cm condensor micro-
phones equipped with nose cones to reduce wind-induced noise. Four of these micro-
phones were located upstream of the model, and three microphones were located near the
model. Three of the seven microphones were flush mounted on plates near the floor
while the remaining four were mounted on stands at various heights below the midpoint
between the two rotors. The microphone locations are given in table 3 and shown in
figure 2; the coordinate system used is also shown. Signal conditioners were used to
control the gain of the acoustic signal and to power the microphones. The acoustic
signals were recorded on tape using a l4-track frequency-modulated (FM) tape recorder
running at 15 ips. This gave a bandwidth of 10 kHz. All microphones were calibrated
at the start and end of each day using a 124-dB, 250 Hz signal from a pistonphone.
At each data point, a 50-sec sample of acoustic data was recorded for later analysis.
In order to assure a maximum signal-to-noise ratio, the gain of the acoustic signal
was adjusted in 10-dB intervals. A schematic of the data acquisition system is shown
in figurve 3.
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Initially, the acoustic data were reduced and analyzed off-line on a minicomputer
time series data system. Figure 4 shows a flow chart of the equipment used for data
reduction. Data are digitized at a sample rate of 20 kHz while being played back
through a low pass filter with a cutoff frequency of 10 kHz to prevent aliasing. From
the digitized data, the minicomputer generated 1/3-octave spectra from l-Hsz spectra in
the range of 10 to 200 Hz, and from 10-Hz spectra in the range of 250 Hz to 10 kHs.
The minicomputer also computed dB, dBA, and PNdB from the 1/3-octave spectra and the
first 10 blade passage harmonics from the l-Hz, narrow-band spectra. The computed
acoustic data were then transferred into a computer conteining the data base with all
of the measured test parameters. Background noise corrections, obtained with all the
propulsion systems operating but rotor blades removed, were applied to the 1/3-octave
spectra in the following manner. Background noise measurements were fitted to a
linear regression of the form

dBB_m_A 3 B *10g(V)

and then subtracted from the measured spectra on a power basis for each 1/3-octave,

dBC = 10 103[10dn/1° odBB/xo]

-1
Graphs and tables were then constructed from this data base. The background noise
levels used for corrections on microphones 1 through 7 are tabulated in appendix A.
Appendix A also contains 1/3-octave plots of the averaged background noise measure-
ments used at 89, 106, 142, and 160 knots, and plots of dBA as a function of velocity
for each microphone. The effect of these corrections is to remove the jet noise as
well as the background noise from the noise data.

RESULTS AND DISCUSSION

Acoustic data for the XH-59A model are presented in appendix B. Performance and
global acoustic measurements are listed for all of the microphones. The data are for
rotor-on configurations at forward speeds of 89, 106, 142, and 160 knots and angles
of attack from 0° to 10°.

Figures 5 through 10 show the general trends in the acoustic data with airspeed
and shaft angle. Data from microphones 2, 4, and 7 are shown as a function of iso-
lated rotor 1ift coefficient, CLr/g,R. Figures 5, 6, and 7 display the corrected dBA
as a function of isolated rotor 1ift coefficient for tunnel wind speeds of 89, 106,
and 142 knots, respectively. Data are grouped by shaft angle of attack (2.5°, 5.0°,
and 7.5°) for each curve on each figure. Figures 8, 9, and 10 show the corrected dBA
as a function of isolated rotor 1ift coefficient for angles of attack of 2.5°, 5.0°,
and 7.5°, respectively. Data are grouped by tunnel wind speed (89, 106, and
142 knots) for each curve on each plot. In general, these figures (5 to 10) show an
increase in noise level with increasing rotor 1ift coefficient. There are some excep-
tions to these trends and it is believed that this is due to impulsive blade/vortex
interaction noise.

Blade/vortex interactions appear to depend on the control settings. Noise
levels for a number of points in figure 10 are listed in table 4 with some control
settings. Data are shown for shaft angle of attack of 7.5° and wind velocities of
89 and 106 knots. For each wind velocity, the data are listed in increasing order of
rotor 1i1ft coefficient. The collective pitch, 6, and the differential collective
pitch, A0, are included in the table. In the data at 106 knots, the noise levels
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appear to depend on A6 as well as the rotor lift coefficient. Noisa levels are
higher for negative values of A6 than for positive values of A6 for some data with
nearly identical rctor 1lift coefficients. Other data does not show this trend so no
defiritive conclusions can be made. Dependence of blade/vortex interaction upon 1lift
distribution 1s a reasonable hypothesis; 1lift distribution effects the strength and
location of the shed tip vortex and therefore would be expected to directly affect the
blade/vortex interactions and impulsive noise.

Detailed acoustic data for selected data points are presented in appendix C.
These data are for various wind speeds and angles of attack from microphones 2, 4,
and 7. The tabulated data in appendix C shows 1/3-octave spectra, 1/3-octave spectra

corrected for background noise, and the first 10 blade passage harmonic sound levels
(dB).

Figures 11 through 17 show corrected 1/3-octave spectra as functions of isolated
rotor 1ift coefficient. Each figure is for a specific tunnel wind speed, shaft angle
of attack, and microphone. Data for microphones 2, 4, and 7 are shown for tunnel
wind speeds of 89, 106, and 142 knots and for angles of attack of 2.5°, 5.0°, and
7.5°. Except for the frequency range 50 to 1600 Hz, the 1/3-octave spectra for all
data are nearly the same. In this mid-frequency range, tha sound pressure levels
vary from point to point. The mid-frequency sound pressure levels folilow the same
trend seen in the dBA in figures 5 through 7. At 89 knots the mid-frequency noise
levels increase as the rotor 1lift coefficient increases, and at the other wind tunnel
speeds the noise levels are more sporadic. The curves also show that the energy in
the high frequency range has been removed due to background noise corrections. This
is because the noise of the auxiliary propulsive engines was included in the back-
ground noise measurements.

Figures 1€ through 26 show typical time histories from the above 1/3-octave
curves. Averaged time histories were obtained from the recorded microphone signals.
A l-per-revolution trigger signal was utilized to synchronize the microphone data,
allowing constructive averaging of the coherent signal and destructive averaging of
the random signal. Time histories are shown for data from microphone 4 located under
the rotor. Each figure contains several time history plots for several isolated rotor
1ift coefficients at a fixed velocity and shaft angle. Velocities of 89, 106, and
142 knots and shaft angles of 2.5", 5.0°, and 7.5° are used for the plots. The
periodicity of the noise signals is very evident in these figures; all show a compli-
cated time history with much high frequency harmonic noise. Some of the figures con-
tain impulses from blade vortex interaction noise.

The time histories (figs. 18 to 20) for data taken at 89 knots show only a small
amount of impulsive noise. The most impulsive data are fur a = 2.5° and

CLR/osR = 0.150 which are also the data points with the highest noise level in
figure 5b.

The t'me histories (figs. 21 to 23) for data taken at 106 knots show a mixture
of impulsive and nonimpulsive noise. Some data are nonimpulsive and have low noise
levels in figure 6b. Those points are identified with the following settings:

a = 5,0° and CLR{OOR = 0.114; a = 7.5° and Cgg/g.R = 0.067, 0.116, and 0,131,
Some data are impulsive and have high noise levels in figure 6b. Those points can be
identified with the following settings: a = 7.5° and Cpg/g,R = 0.093 and 0.106.
The other time histories shown for 106 knots have moderate impulsive cheracter and
low to moderate noise levels in figure 6b.




The time hiatories (figs. 24 to 26) for some of the data taken at 142 knots show
very little impulsive character except for the two points (fig. 24a a = 7.5°,
CLR/asR = 0.079; and fig. 26a a = 7.5°, CLr/g,R = 0.090) with slight impulsivity.
The corresponding data in figure 7b have moderate noise levels with the two points
mentioned above having higher noise levels than average.

In general, the time histories with a distinct impuleive nature correspond to
data with high overall noise levels. The presence of this impulsive noise is not a
simple function of the basic parameters of forward speed, isolated rotor 1lift coeffi-
cient, and angle of attack.

CONCLUDING REMARKS

Acoustic measurements of the XH-59A ABC Technology Demonstrator helicopter were
obtained from a full-scale test in the NASA Ames 40~ by 80-Foot Wind Tunnel. General
noise measurements at all microphone locations and specific detailed noise measure-
ments for three representative microphones are presented. From analysis of these test
results, the following conclusions may be drawn:

1. Under certain operating conditions the rotor experienced significant blade/
vortex interactions. How the 1lift was distributed between the upper and lower rotur
may have a large influence on the impulsivity of the noise. Unfortunately, accurate
measurements of all the control settings are not available; therefore, the effect of
the controls on the noise cannot be quantified.

2. When impulses are not present, the noise level increases as the 1lift coeffi-~
cient increases and as the angle of attack approaches 0° as in a typical rotor.
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APPENDIX A

The follawing tables and dB and dBA plots (figs. Al-Al4) present the XH~59A ABC
background noise data. The background noise data are presented in terms of 1/3-octave
renter frequencies, 1/3-octave apectra, and as a function of tunnel velocity (knots)
for microphones 1 through 7.

Background noise data in terms of 1/3~octave center frequencies are presented
first in tabular form for each microphone. One-third-octave spectra are presented
next for tunnel wind speeds of 89, 106, 142, and 160 knots for each microphone.

Lastly, the background noise at each microphone is presented as a function of tunnel
velocity (knots).

SYMBOLS

A coefficient in background noise curve fit
B coefficient in background noise curve fit
DB  background sound pressure level

MIC microphone number

PT peoint number

RUN run number

v wind tunnel speed, knots
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Figure A8.~ A-weighted background sound pressure level for microphone 1.
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Figure A9.- A-weighted background sound pressurz level for microphone 2.
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OF PUOR
APPENDIX B QUALITY

The following tahles present acoustic and performance data for the XH-59A ABC
model. Acoustic data are presented for microphones 1 through 7. The run/point pumber
sequence used 1a hased on tunnel velocity (knots), shaft angle of attack (ALPHA), and
isolated rotor 1ift coefficient (CLR/S8,R). The run/point numbera are ordered in terms
of increasing isolated rotor 1ift coefficient at each tunnel velocity and shaft angle
of attack.

SYMBOLS

ALPHA model pitch, positive up, deg

CLR/S,R 1isolated rotor lift coefficient

CP/S rotor power coefficient

DBAC dBA corrected for background noise
DBAU dBA not corrected for background noise
DBC dB corrected for background noise

DBU dB not corrected for background noise

J THRUST total auxiliary engine thrust, N

MAT advancing tip Mach number

MTIP rotor tip Mach number

MTUN tunnel Mach number

MU advance ratio

PMAX maximum pressure in time history sample, N/m?
PMIN minimum pressure in time history sample, N/m?
PNDBC PNdB corrected for background noise

PNDBU PNdB not corrected for background noise

PT point number

RPM rotor rotational speed, rev/min

RUN run number

VELOCITY tunnel velocity, knots

VTIP rotor tip velocity, m/sec
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%RPM J1  auxiliary engine rotational apeed expressed as 9er¢ont of nominal value,

RPM J1/16,000

%RPM J2 auxiliary engine rotational speed expressed as percent of nominal value,

RPM J2/16,000
Acoustic data are presented in the following order:

" RUN/PT VELOCITY ALPHA CLR/S,R

21/16 90.2 10.0 0.068
21/17 91.1 10.0 .080
29/7 88.7 10.0 .108
21/11 89.8 7.3 074
21/12 90.0 7.5 074
21/13 90.0 7.5 .090
29/6 88.4 7.5 .099
21/14 90.1 7.5 .119
29/10 87.9 7.5 <124
21/15 90.0 7.5 <141
29/11 88.4 7.5 .162
21/7 89.4 5.0 .072
21/18 90.1 5.0 074
21/8 90.0 5.0 .093
29/5 88.6 5.0 .093
30/7 88.2 5.0 .104
29/9 88.1 5.0 .116
21/9 89.8 5.0 121
30/6 88.0 5.0 .128
29/8 88.2 5.0 .133
21/10 89.9 5.0 «134
28/6 88.3 2.5 .C82
28/7 88.6 2.5 .109
28/8 88.8 2.5 +150
21/6 89.3 0.0 .026
25/6 106.2 7.5 .067
23/12 106.8 7.5 .093
25/7 104.7 7.5 .106
25/5 105.3 7.3 .107
25/8 104.8 7.5 .116
23/14 107.0 7.5 117
23/13 107.0 7.5 .131
25/9 104.3 7.5 138
21/19 108.5 5.0 .069
23/9 105.6 5.0 Al4
23/10 106.1 5.0 .135
23/11 106.4 5.0 .145
23/15 107.8 2.5 .085
23/7 105.0 0.0 025
23/8 105.8 0.0 .083
24/9 142.4 7.5 . +090
24/6 140.9 5.0 .079
2417 140.9 5.0 113
24/8 141.2 5.0 .125
23/16 143.0 2.5 .079
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RUN/PT VELOCITY ALPHA CLR/S,R

23/18 143.2 2.5 0.093 %
23/17 143.0 2.5 .110 ,
30/8 141.9 2.5 .110 !
30/9 142.1 2.5 113 ;
24/12 160.6 2.5 .085 !
24/11 160.6 2.5 .085 i
pRiGINAL FAGE 1S -
OF POOR QUALITY |
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ORIGINAL PRGE
APPENDIX € OF POOR QUALITY

The following tables present detailed XH-59A ABC acoustic data of selected
points. Data are presented for microphones 2, 4, and 7. The run/point number b
sequence used 1s based on tunnel velocity (knots), shaft angle of attack (ALPHA), and ;
isolated rotor lift coefficient (CLR/S,R). The run/point numbers are ordered in 1
terms of increasing isolated rotor 1ift coefficient at each tumnel velocity and shaft
angle of attack. '

SYMBOLS
ALPHA model pitch, positive up, deg

CLR/S,R isolated rotor 1ift coefficient

e R A e e i T Bt

DBC dB corrected for background noise

DBU dB not corrected for background noise i
MU advance ratio ﬁ
PT point number E
RUN run number :

VELOCITY tunnel velocity, knots
Acoustic data for the selected points are presented in the following order:

RUN/PT VELOCITY ALPHA CLR/S,R

28/6 88.3 2.5 0.082 .
28/7 88.6 2.5 .109 1
28/8 88.8 2.5 .150 T
21/7 89.4 5.0 072 .
30/7 88.2 5.0 .104 :
30/6 88.0 5.0 .128 i
21/11 89.8 7.5 074

21/14 90.1 7.3 .119

29/11 88.4 7.5 .162 R
23/15 107.8 2.5 .085 E
21/19 108.5 5.0 .069 ’

23/9 105.6 5.0 114

23/10 106.1 5.0 .135

23/11 106.4 5.0 .143

25/v 106.2 7.5 067

23/12 106.8 7.5 .093 '
25/8 104.8 7.5 .116 '
23/13 107.0 7.3 131 )
23/16 143.0 2.5 .079 T
23/17 143.0 2.5 .110 S
30/9 142.1 2.5 113 \
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ORIQINAL puir - 1,

24/6 140.9 3.0 0.079
/7 140.9 5.0 113
24/8 141,2 5.0 .125
24/9 142.4 7.5 .090



ORIGINAL PAGE IS
XH=-5GA ACOUSTIC DATA OF POOR QUALITY
RUN PCINY VELOCITY ALPHA CLR/SoR MU
28 6 88.3 25 0.081592 062496 %
1/73 OCTAVE MICKOPHUNE 2 MICROPHONE 4 MICROPHONE 7 ;
CENTER :
FREJUECY Dby DhC osu D8C oy (V]:1# 1
1040 7560 1344 836 79.9 8846 84e7 .
12.5 7569 0.0 8l.8 7962 83,1 0.0 !
1600 1u7.1 107.1 114.0 114.0 11463 114,3 §
20,0 97.9 97.17 103.8 10346 1042 103.7 !
25,0 8041 0.0 893 87+ 6 89,2 0.0 i
3l.5 10648 10648 10046 100.4 118.6 118, 6 !
4040 9040 0.0 9546 93,7 98,1 0.0
5060 1105 110.5 923 85.4 114.3 114.2
6340 106, 8 106.7 109.1 109,0 113.3 113.1
80.0 103.1 102.4 113,.° 113.8 105.2 103,2
109.0 105,2 104.6 105641 105.5 109.4 108.7 :
12560 111.7 111.5 113,2 113,.1 109,9 106,2 i
160,V 112.7 11246 115.9 115.8 10%9.1 108.3 LI
20V 10G6,3 10%.1 113.5 113.4 110.6 110.0 i
234440 1068 1087 107.7 107.5 114.7 114.5 ;
31549 110.4 110.,3 10742 10¢.9 113.8 113, 4
4ud eV 107.7 107.5 106.8 106.4 111.3 110.6
S00. 0 106.4 10€.1 10449 104.3 110.° 110.1
63JeV 13,3 102.8 102.3 101,.5 107.8 106c 4
80V ©G,8 C8e2 99,1 9640 104.2 100.2
100v.0 9.0 SteV 100.,3 96e7 10462 9863
125069 100.¢ GBe& GRe8 Gbe & 104.5 101.7
l6uueV Sbe6 V.0 9648 0.0 100,.8 0.0
2UJJ oV Q4e 7 Sle5 Gh el B8e7T 972 0.0
2500.V T - S2.4 ©5.8 90.5 96.2 0.0
315040 St 0.0 Ghel 0.0 9640 0.0
4000 40 el,.8 0.0 93,2 0.0 93,% 0.0
500060 0l.2 0.0 90 .4 0.0 Sl.3 0.0
63Ul .0 90,3 0.0 9243 0.0 88e7 0.0
80JJ.U Lbe8 V.0 89.7 0.0 88.0 0.0
BLAVE
PASSAGE MICKCPHUNE 2 MICROPHONE & MICROPHONE 7
tARMLNICS
1 1075 1163 1147
2 106,7 100.°% 11846
3 1104 8Te4 11l4.1
4 10G.5 108,9 112.8
S 102.7 113.7 102.0
6 104,% 104,6 107.5 :
7 103,.5 10665 108,3 x
8 11047 111. ¢ 9645
S 106.8 112.3 98.2
10

107.8 110.5 104.6 }

44

-



RJl
28

1/73 UCTAVE
CONTER
fREWUENCY

190
1265
loesV
2Ve0
25.0
31.5
4V eV
SueV
634V
8JeV
19U.0
1250
l1oVsV
2y e l)
25J43
315.0
4JJ eV
50Ue
0 30eV
v eV
1010ev
12504V
160060
2VJIJ eV
25060
3l5v.0
4J0J oV
SUuVl0
&30
80J0 0

tLAUE
PASSAGE
hARMuUWICS

CLwor~NFVHEVNT-

o

At e e et

POINT
7

VELOCITY

XH=-59A ACOUSTIC DATA

88.6

MICROPHLNE 2

Ddv

157
T7¢.0
10445
96,0
61.0
10¢.1
S0.7
11u.5
198.€
€2.5
11204
114.1
111.0
113.7
112.4
111.6
111.7
luB,.s
107.2
1V2.6
ivule3
101.°
©B8a2
GSe 6
ST |
556
%240
G242
890
€942

1] e

7545
0.0
10449
95,6
0.0
10601
0.0
1105
108.8
97.7
112.3
114.0
110.8
113.06
113.4
111.8
111.¢
108462
107.0
1Vl.8
ATy
10044
Bbe4
G342
1.8
0.0
CeO
0.0
0.0
0.0

MICRCPHUNE 2

105.3
10¢.0
1104
10867

GteS
112.0
108.1
1127
10242
10£.9

ALPHA
245

e 81 Ta IALE I M
| IRy

Ll
LR

CLR/S R
0.,10861

MICROPHONE 4

] ]V)

79.8
772
113.8
103.3
83,6
105.5
92.6
104.7
111.5
11¢43
110.3
115.1
ll4e4
112.5
111l.6
111.2
107.1
106 .9
105.8
101.1
101.1
GGeé€
98 .0
G540
Qb 46
Gheb
9341
S04
93,2
89,7

oecC

0.0
0.0
1132.8
103.1
0.0
105.4
87.3
104.5
111.4
11602
110.1
115.0
1143
112.4
111.5
111.1
106.,7
10665
10545
99,4
€8e3
$Te7
0.0
90.5
Q2,17
0.0
0.0
0.0
0.0
0.0

MICROPHUNE 4

45

11442
105, 4
104, ¢
111.3
116.2
110.0
110, 2
112.9
1075
111.5

OF 0N

-

2

v e

0.

b

i dATY

MY
2514

MICRGPHONE 7

bsuy

82.6
dle4
113.7
103,.¢
93,9
123.1
100,
117.8
115.7
113.0
10567
108,808
114.2
113,2
114.,7
115.4
115.%
11362
111.8
107.2
107.3
108,.2
102.3
68,5
98,8
Cbeb
93,7
91l.4
89,3
87.5

DsC

0.0
0.0
1137
103.4

B84el

123.1
953
117.7
115.6
112.7
1037
107.9
11440
1129
114.5
115,.1
115.3
112.7
111.3
105.7
105.2
102.9
95,2
93,6
94,3
0.0
0.0
0.0
0.0
0.0

MICROPHUNE 7

114.0
123.1
117.7
115.5
112.8
101.3
106.1

0.7
10604
110.5



RUN
28

1/3 LCTAVE
CENTER
FREJUENCY

10.0
12.5
16,0
2090
250
215
4040
S0V
H360
BUQO
luvel
125,0
1aueuU
2V0.0
235040
315.0
490 690
50u. U
G3Jel
80J.0
10J)39.0
125042
l6u. U
20UJ ¢V
259340
3l5J60
490D e )
LTVD IV Y]
630460
800J ¢V

ELADE
PASSALE
HARMUNICS

[y

COT N WMP L

e

PUINT
a8

VELGCLITY

XH=59A ACOUSTIC DATA

88.8

MICROPHUNE 2

(v]: 1V

8244
Té6et
10406
96s4
8ee7
10664
94.4
1107
11é.2
115.2
112.9
119.8
117.0
118.4
118.1
115.4
112.7
llvueb
109.0
105,95
103.,7
1d3.4
100.5
G8e5
GHe3
GTe2
G3el
92,1
SV 4
877

osC

82.1
0.0
104,6
9€.0
84.5
10¢ .4
©l.0
1107
11642
115,2
113.8
116.8
117.0
118.4
11861
115.4
112.¢
110.5
108.9
1uS,.¢
102.5
102.4
98e1
STe4
SS.¢
0.0
0.0
0.0
0.0
0.0

MICRCPHONE 2

10%,.1
luG 4
110.5
116.0
115.,0
113.¢
11540
117.8
11245
110.8

ALPHA

2»

5

ORIGINAL PAGE IS

CLR/SR
014992

MICROPHONE &

oBuy

83,6
754
11442
105.4
9346
GGl
S5.7
109.4
115.0
120.8
1157
118,3
11845
118,62
114,.5
1157
112.5
11065
110.3
106 4
10540
103.7
10261
10065
AT 7
97.1
94,8
91 .5
925
8845

08C

79.8
0.0
11442
105.3
93,0
98.9
€3,6
106.3
115.0
120.8
115.6
11843
11645
118,2
114.5
115.7
112.,4
110.3
110.2
106.0
104.1
103,0
GB8e4
9G46
95,0
0.0
0.0
0.0
0.0
0.0

MICROPHCNE ¢

46

11447
98,9
106,?
114,.8
1207
115.1
117, 4
108.9
1124 ¢
114, ¢

2

OF POOR QUALITY

MU
2505

MICROPHONE 7

oBU

88,8

84.5
113,.2
105.2

97.2
117.8
100.9
122.5
122.1
118.0
114.7
113.4
118.¢
120.4
117.3
12442
121.6
117.1
113.1
111.3
110.3
107.5
106.1
104.0
1u2.0

99,8

97.1

Q4.6

91.4

88.0

necC

85.0
¢8e6
113.2
104.8
94,8
117.8
$5.2
122.,5
122.1
117.9
11445
113.1
118. 8
120.3
117.2
124,2
121.5
11649
112.7
110.7
109.4
106.,3
1043
102.9
100, 4
9546
91.6

0.0

0.0

0.0

MICROPHONE 7

1132.7
117.7
122. 4
122.0
117.7
113.0
107,7
110.7
1171
113.9




XH=59A ACOUSTIC DATA OF POOR QUALITY

RUN PUINT VELOCITY ALPHA CLR/SHR MU
21 7 894 5.0 0.,0719%6 0.2504
173 GCTAVE MICKROPHUNE 2 MICROPHONE & MICROPHONE 7
CENTER
FREQUENLCY By D6C Dy 0BC oBy []:1+
10.0 1246 0.0 81 .8 Tle8 85.7 0.0
125 bbel 0.0 80.0 The6 T66¢ 0.0
1660 ©Ge4 9963 105.1 105.1 109,.4 109.3
20.0 91,8 5067 97.9 97.1 102.7 102.0
290 1440 0.0 83,7 0.0 9643 93,0
31.5 105.5 105.5 102.1 102.0 98.2 Q4.8
4040 92a.1 76.© 86.0 0.0 101.7 GTele
Su.0 9G. 6 9SG0 967 $9.0 11445 114 4
6340 11l.1 111.0 11l.1 111.0 115.2 115.0
30.0 1033 102.¢ 112.0 111.8 108,.1 108, 4
10ve0 1US.4 1062 120 .4 6Teb 102.8 9667
125.0 106.0 10847 10¢463 105.5 105.7 103.5
l1oUeV 110.8 11066 112,.6 112.%5 106,8 105, 2
29V eV 110.9 110.8 106.,7 109.5 114.3 11440
25Je9 104.2 103.b 106 .8 106.5 111.8 11'. 4
315.0 107. 4 107.2 10649 10646 113.0 112.5
42300 104.8 104.3 105.1 104.5 110.5 109.6 :
Suveu 102e% 101.6 102,9 101.8 108,.8 107.3
63040 9%.1 Y 100.4% 99,0 105.1 101.¢
8UJ .0 Gt .9 Q2617 8765 91.3 103.8 $8.6
100340 9740 9040 5Bk 8845 103.9 9641 |
1250V Gbeb Cbe?2 GHe3 $5.3 102.8 Q7.0
L60ue 98,6 0.0 9645 0.0 100.5 0.0
209V eV G3. 4 B7e9 53,1 0.0 9Te4 0.0
250040 9¢.2 Q0.3 Q4.5 79,1 §5,.9 0.0
315060 95. 8 Ge0 §T7e2 0.0 961 0.0
4000 +0 vle2 C.0 6243 0.0 92.% 0.0
50uve.0 Gl.2 0.0 9043 0.0 9l.1 6.0 E
65JV eV 93,9 0.0 94,0 0.0 8867 0.0
80JJeV BE o8 V.0 87 .9 0.0 85.8 0.0
ELADE
PASSALE MICRCGPHCNE 2 MICROPHUNE & MICRCPHONE 7 1
HARMAUNICS :
1 QG ¢ 105.6 110.2 : q
2 10545 102.0 Cto2
3 G848 69,1 114, 4
4 111.0 111.0 115.0
) 102,.2 111.7 108,3
) 10642 92.5 $5.0
7 105.9 92,2 Steb )
B 104.3 104,2 96,8 1
Y 101.8 110.7 93,7
19 1051 10649 106.3 g

47

T Nug, e



RUN
0

173 GCTAVE
CENTEP
FREWJUENCY

10.0
12,5
1.0
2J eV
2540
3Le5
4340
5UeV
634U
3U.0
19040
125.0
16000
20040
25U.U
215.0
4JV oV
SOV. U
6300
8JiJe0
100y 0
128y eV
16006y
2000 eV
25UV, 0
215040
430340
S0uUL0
630J.0
VYT

BLADE
PASSAUE
HARMUNICS

COETNOCWNLHWN M

[

POINT
7

VELOCITY

XH-59A ACOUSTIC DATA

88.2

MICROPHUNE 2

0By

78.1
Téel
105.8
9643
84,8
107.6
95.9
112.9
110. 1
111.¢
109.4
114,3
107.8
108.6
110.2
1097
107.8
106,€
10467
101,.3
1005
100,5
S8e46
S6e 4
94,7
100.6
92,8
86.3
92.6
87.%

D&C

£8es4
0.0
105.8
959
8746
107.6
93,9
11249
110,0
1115
106.2
11442
107.5
1084+ 4
11041
10S,.6
107.¢
106462
100.2
G866
S8e3
91.4
9445
0.0
Q645
G.0
G.0
0.0
V.0

MICPLPHINE 2

10642
10745
11247
10357
111.3
10842
112.3
10942

95.1
106.0

ALP

HA

5.0
MICROPHONE &

o8v

80,7
T79.3
11162
101l.1
88,1
100.4
5262
104 4,6
113.3
110.3
107.6
111.0
110.6
111.3
108,47
109.5
109.3
106,.5%
104.7
102.,0
101.3
101.0
G8.6
Gbe6
94 49
S7.0
94,5
60 .9
85,8
89,1

ORIGINAL PAQGE IS

CLR/S ¢R

0.103501

osC

0.0
7262
111,2
100, 7
85,7
100.2
86e1
10444
113.3
110.1
107.2
110.8
110.4
111.2
108.5
109.3
109.1
106.1
104.3
100.7
98,7
Q9,7

0.0
S4.1
8663

O.0

0.0

0.0

0.0

0.0

MICROPHUNE 4

48

111.6
100, 2
104.,3
113,1
109,2
10643
105,17
108, 2
10546
103,2

OF POOR QUALITY

MY
2501

MICRCPHONE 7

-1V

85.1
7846
113,5
103,.8
95.0
121.1
102.2
113,2
117.2
111.5
109.9
112.1
107 .4
114,8
115.9
115.3
114.,2
113.6
110.7
107.5
1067
105.4
103,2
10046
96.2
9945
8549
S3.4
9l.1
89.0

D8ac

0.0

0.0
113,5
103,3
90.1
1211
98.9
113.0
117.1
111.1
109.3
111.7
106.1
11406
115.7
115.,0
1132.,9
113, 2
110.0
10601
104.4
103.3
S8e7
$7.9
9%, 5
949
84.5

0.0

0.0

0.0

MICFCPHONE 7

113,9
121,1
112.0
117.1
110. 6
106.,7
105.9
QQ,2
65.6
101.2

FRTERE R M ST a1

B e ke e ——



kUi
30

173 UCTAVE
CENTER
FREWUENCY

1V}
125
16e ¥
20,0
250
3ied
4040
SV
63.V
8UeV
1900
12540
lé6ueV
29040
25040
315.0
49J3,.,0
500.0
630.0
8UU6 0
10J0U.0
125040
160V, 0
2UJJ eV
2500, 0
315J.0
40JV 60
5004de 0
63Ul .0
80uu,.V

BLADE
PASSAGE
HAKMUIKICS

COO~NTMPWINP

[

PUINT
6

VELOCITY

XH-59A4 ACOUSTIC DATA

88,0

MICROPFONE 2

osyv

7448
729
102.¢
90.2
867
110.1
95.¢
111.3
109.3
1u4,8
111.6
11447
111.4
111.8
111.7
10S.6
111.4
10661
102,2
101.3
100.0
GCe8
986 7
653
S4,1
$8e 7
93,2
89,7
9ce2
8.1

osC

0.0
0.0
102.¢
BUeS
8heb
110.1
93.4
111.3
109.2
104,.,4
111.5
114.¢
111.3
111.7
1116
106.,5
111.2
105.8
102.7
10042
G7.8
€T.1
Gl.S
G2.7
00
8¢e0
0.0
0.0
C.0
[ P Y)

MICFOPHUNE 2

10247
110.0
111.2
10%.1
103.5
110.9
10647
113.2

GS.l
101.0

ALP

HA

5.0
MICRCPHUNE &

osu

R2.7
8044
11244
100.,2
8262
105.,3
Q0¢3
105.4
110.0
115,.3
112.0
115.4
11645
11404
114.6
111.1
107.0
1077
105.3
101 .8
100.6
100.2
Q7.9
G5,7
9445
99,0
93.7
S0e7
90.6
89,3

ORICINAL PICE IS

CLR/SR
0.12792

08¢

77.5
762
112.4
€9,.8
0.0
105,2
0.0
105.2
109,9
115.2
111.5
115.3
116.4
114.3
1146
111.0
10646
107.4
104.9
100.4
CT.4
68.¢
0.0
G244
82.1
0.0
0.0
0.0
0.0
0.0

MICROPHCNE 4

49

112.¢
1054 2
105.0
109,9
11%5.1
106.2
112, 5
111.8
113.¢
111.0

7

0.

OF POOR QUALITY

MU
2508

MICFOPHONE 7

bsu

87.7
Tl.2
115.¢
103,3
9846
122.8
99,3
118,5
116,86
112.8
1U9.2
111.5
115.7
114.4
11007
11644
114.1
112.7
109,7
107.2
106.3
104.7
103.1
89,6
98.5
9845
95.6
93,1
90.9
8940

h]:14

82.1

0.0
115.6
102.7
97.1
122.8

0.0
116.4
11647
112.5
10844
111.0
115.5
114,2
110.2
11662
113,8
112.2
108,86
105.6
103,7
102,.1
98,5
Q665
93,7
9101
T6e 6

0.0

0.0

0.0

MICRCPHONE 7

115.8
12247
118, 4
1165
112.3
100. 6
110.7
103.3
99,5
111.6

Tee



Rdti
2i

a/3 uCTAVE
CENTER
FRE JUENCY

10.0
1245
1660
2v.0
25
31.5
40
SUsV
63V
bJed
104.0
12260
) YV I )
23Je0V
25 eV
3i5.0
4J044J
Suue
6304V
8Jvae0
10vJe0
125040
léuued
2uuJdev
253049
315060
499940
S0udeV
€39Je0
80UV oV

BLAVE
PASSAGE
HARAUNICS

-

Cox~w~oUsHy

-

PLINT VELLCITY
11 8648
MICKLPHINE 2
CoJ DB
€%, 8 0.0
Tle2 .0
10062 1002
95,7 95.3
82.0 0.0
10406 10445
9361 810
102,2 103.1
10ce2 10640
96,45 9746
10¢43 105.8
110.8 110.6
109,.3 1u%,]}
108,6 10867
102.¢€ 101.¢
10444 104.0
luée9 104,.,4
192.7 101.9
10G.3 66.3
GSe3 CSTe4
6846 9%.0
5G.1 Ghele
9¢ .0 0.0
G342 87.1
G445 0.0
Cée 0 0.0
Sle7 0.0
Sl.4 0.0
GEa. 6 0.0
8143 C.0

XH-59A ACOUST IC DATA

MICFCPHCONE 2

101.3
10445
102.5
106.1

S7.8
105.7
105.0
109.0
102.5
107.5

ALPHA

T

5

ORIGINAL PAGE I8
OF FOOR QUALITY

CLR/SeR
0.,0738627

MICRUPHONE 4

0By

Téheb
T4.9
107,.8
1064,2
87 .8
98 .0
9l.1
9263
111.4
109.4
102,1
10643
108.8
112.,0
106 .9
108 .4
105,3
104,1
103,4
98 .8
100 .4
1001
97.9
53.0
93.8
954G
9244
90.0
53,8
HEaT

(M -1¢

0.0
0.0
107,8
104.0
A4.7
877
0.0
83,7
111.3
109,.1
100.4
105.,5
108.5
111.9
106, 6
108.2
104,7
103,3
102.8
S5.1
S6.7
9863
0.0
0.0
Ve 0
0.0
0.0
V.0

0.0

MICROPHCNE 4

50

109, 4
9.8
90.8
111.3
108.¢
98,1
98.1!
105,0
104.8
103.8

0.

MU
2485

MICROPHOUNE 7

osu

85.8
86,]
1074
10444
89.1
109.6
98.3
110.5
108.0
114.2
105.1
109.4
107.6
112,.8
111.8
112.3
111,
110.6
107.9
104.4
103.6
103,2
100,.°
97,9
95,8
9546
63,2
91.3
89.4
8.3

0RC

0.0
0.0
107.3
103.9
0.9
109.4
0.0
110.1
107.1
114.0
108.,2
108.6
10643
1124
111.4
111.7
111.3
109. 6
106.4
100.2
93,3
98.2
0.0
85.5
0.0
0.0
0.0
0.0
0.0
0.0

MICPOPHONE 7

139.0
109.6
110.2
107.1
114.0
107.8

9945
107.2

89.3
104.0

B Y




LARAUNTCS

RUN
2l

173 OCTAVE

CENTEK

FREQUENCY

10.0
12.5
l6.0
2040
25.0
3165
409
5U.0
63.0
800
100.0
12%60
16U.0
FIVIVIRY
2500
315.0
400 eV
SUV.0
6309
8JJeV
10uJ.0
12506V
leévuey
20000
25UJd eV
315v.0
400960
50uJ.V
€3J99.9
80Ju eV

BLADE
PASSAGE

QOO NPV DU VM

—

PUINT
14

VELOCITY

XH=59A ACOUSTIC DATA

90.1

MICRGPHOCNE 2

ObyJ

80,8
7649
105,86
100.3
61.9
10%.5
90.0
10%,.8
110.4
695
112.2
110.3
10065
109.5
107.4
109.3
108.1
1u5.3
102.2
OB.4%
GBe2
96 .¢
TPy
9444
°%,.1
Ghe &
G2e1
9le.2
Q5.0
8746

Dec

T77.8
Téa?
105.¢
100.2
0.0
108.5
0.0
1057
110.3
9745
112.1
110.1
108.,2
106.3
107.2
10¢,2
107,.,9
104.9
101.¢
GELS
64,3
G6e5
0.0
90.7
7185
0.V
0.0
0.0
0.0
G.0

MICRGPHONE 2

10666
10945
10545
11062

$549
112.1
107.¢
1u5.8

6840
20367

ALPHA
Te5

MICROPHONE 4

osu

80.0
73.5
113.7
108.8
85.0
105,2
92,2
10249
11062
114,.1
109,1
108,7
11746
113,2
109.4
111.5
107.8
105,2
102.4
GC.4
99,7
98,49
9742
63.9
94,2
98.1
S2.9
90,3
9,7
89.1

ORIGINAL PAGE |g
OF POOR GUALITY

CLR/S R
0.,118578

DBC

0.0
0.0
113,.7
10867
67.9
105.1
85.0
10206
110.1
114.0
108,38
108,3
1176
113,.1
109.2
1114
107.5
104.6
101.6
964
94,.9
9663
0.0
85,5
0.0
0.0
0.0
0.0
0.0
0.0

MICROPHONE 4

31

ﬁ%ﬁ o

114.9
105.1
101.8
110.0
114.0
108, ¢
106¢0
102,
1167
108, ¢

o

0.

MU
2499

MICROPHONE 7

osU

775
88,3
113.0
108.2
95,9
115.1
97.9
11646
117.9
109,0
110.1
106.8
112.2
115.3
110.4
1160
113.7
110.5
108,2
105.2
10647
102.8
101.1
98,7
97.2
964
93,6
91.6
89.0
86.2

.

(1] 10

0.0
85.8
113.0
108.0
91.8
115.0

0.0
1165
117.8
108.2
106. 4
105.1
111.8
115.1
109, 8
1157
113,3
109, 5
1065
102.0
9G.3
G6e7

0.0
88.6
82.1

0.0

0.0

0.0

U0

0.0

MICRCPHONF 7

114,2
115,0
116.2
117.8
1068
10S.1
102,2
93.5
100.9
110. 6

]
1
|
?



e cAaer e LT L

A e L

RUN
29

1/3 OCTAVE

CENTEF
FREGUENCY

10.0
1245
1660
2J.0
2540
31.5
40490
Su.d
63a.0
3.0
1004V
125,09
16V0.0
20V .0
25U.0
315.0
4J0.0
5U0.0
6300
8Uuvel
10uv.0
12500
1600.0
20UV o1
25Ud.V
315040
40J0.0
5090.0
6323V.0
T D IV

BLADE
FASSAGE
HARAUNICS

OOV @E~NC NS WN-

[y

POINT
11

VELCCITY

XH-59A ACOUSTIC DATA

8844

MICKUPHCNE 2

M1V

80.6
TEes
G8e3
S51.7
8861
11062
Q4.8
110.6
112.4
102.9
113.0
1165
112.7
11Jde4
112.1
112.1
11062
108.2
105.9
102.7
100.7
101.3
9645
SLeb
94.8
Y8ae0
6340
8¢S
9347
8.8

oec

TT75
735
G8e2
5066
867
110.2
91,9
110.6
112.4
102.2
112.6
11¢4
112.¢
110.2
112.0
112.0
110.1
108,0
1057
10240
GBeS
8Ge5
Gh el
G4eb
0.0
0.0
0.0
0.0
0.0
0.0

MICROPHGNE 2

GBe2
110.1
1lue4
112.1
101 .4
112.¢
108.¢
115.2
110.7

9¢.0

ALPHA

Te

5

OhiGinkaL PAGE (IS
OF POOR QUALITY

CLR/SsR
0.161634

MICROPHONE 4

pBU

7849
80.6
11042
5863
93.3
104,.8
90.3
107 .9
108.6
119.9
111.1
117.3
11546
115,0
11166
11502
112.8
111 .4
108,7
10345
102.0
101.7
Q9,9
97.8
9642
S3,.8
Q4.4
91,0
9262
89.3

D8C

0.0
Tbe 6
110.2
976
92617
104.7

0.0
107.8
10845
119.9
110.9
117.2
1155
116,9
111.5
115.2
112.7
111.3
108,.,5
10246
$9.9
100. 6
87.2
Q6,0
91le7
Rbed

0.0

0.0

0.0

0.0

MICROPHONE &

52

110.0
104e 4
107.¢
107.8
119,.8
110. 4
1157
111.¢
112.9
109.7

B

MU
2507

MICROPHONE 7

osu

89.8
Q2.8
11601
10¢€.9
9267
125.1
103.6
121.0
121.4
11642
10¢ o4
114.4
115.1
118,.1
119.1
120 .4
1167
1l4.8
1120
10847
107 .4
1056
103.5
101l.6
99.8
99.0
S6e7
9443
Sle4
88.8

o

D8C

87.2
92.1
1161
10647
0.0
125.1
101.5
121.0
12104
11601
104,8
11462
114.9
118.0
119.0
120.3
116.5
114.5
111.%
107.6
105.5
104,)
96,5
96,46
96017
$3.1
90.2
0.0
0.0
0.0

MICFCPHONE 7

1165
125.1
120.9
121.3
116.0

Sbele
100.¢
113,55
108.5
110.9

22322 THARI | SBEW

T PRSI



RUN
23

CENTEFR
FhEJUENLCY

t
§“ A/3 UCTAVE

400
; 12.5
o 1640
T 2J.0
2540
31e5
400
5)60
¢360
3J.0
. 109.0
= 125,V
’ 16U60
2yu el
25JeV
: 31540
“ii wJJd eV
7 EJU.0
_r 63ve
g BUUe 0
-k 10uae
o 125440
-y 160us0
2udY eV
£5060)
3l3ueV
1 4UJJ o J
P? ECuJed
’ 630460
LIV IV

R e R

"
N3
¥
e
13

BLADE
PASSAGE
HARALN l CS

OO T~NT NS W

o

PUINT
15

VELCCITY

XH=59A ACOUST IC DATA

107.8

MICROPHCNE 2

Dby

75. 4
825
G6e &t
G3¢%
83,9
101.8
9l.1
104,7
111.1
102.8
112.4
11ve.l
11le@
110.3
107.3
108.2
10¢.,6
105, 6
lu2e8
100.4
7-7Y.)
GG .4
6973
G2e1
7.0
CGte&
Gl.4
G245
Gle%
877

V]9

0.0
80.4
96.1
G2.8

0.0

101.¢

0.0

104.3
111.0
101.1
112.2
10S.7
111.2
110.0
10669
107.9
106.1
105.0
101.6

Q8.2

G2.¢

92.3

0.0

0.0
90.1

0.0

0.0

0.0

0.0

0.0

MICRCPHONE 2

53,1
101.8
104,.5
111.0
101.5
111.9
102.5
1U8 .4
102.0
106,86

53

ALPHA
25

MICROPHONE 4

o8y

82,1
79«9
95.1
91.9
8643
107,.2
S3.1
100.6
111.9
115.7
104.8
11467
109,.8
110.9
109,2
109,2
10647
107 ¢4
104,.8
10146
$G.8
GB8e9
G763
G346
95.1
S7.1
S2.4
0.0
89.6
88,5

ORIGINAL PAGE |
S
OF POOR QuaLTy

CLR/S.R
0.084788

D8C

0.0
0.0
9444
0.0
0.0
107.1
0.0
96,5
111.8
11545
103.,0
114,5
109,3
110.,6
108.9
108.9
106.1
106.9
104,1
99,2
Q0.7
90.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

MICROPHCNE 4

95,9
107.1
100. 4
111.5
115. 4
102.7
103. ¢
113.7
102.1
107. ¢

MU
2995

MICROPHONE 7+

bBu

91.1
92.7
106.5%
105.1
102.8
115.2
102.8
117.9
116.0
119.0
108.0
109.6
109.0
112.0
1145
115.5
113,.9
112.5
110.0
107.7
10¢e .7
10566
102.5
99.8
98.7
965
93,9
914
88.8
8742

(1] 19

85,4
Q1.0
109.4
104,.3
101.4
115.2
8466
117.8
115.7
118.,8
104.8
107.7
106.8
110.9
114.0
115.0
112,2
111.4
108,1
10462
99,7
99, &

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

MICRCPHONE 7

T

110.6
115.2
117.7
115.2
118.7
102.0
107.0

96.6
103,2

GB.6

Ve e ata e



RJiN
21

173 UCTAVE

CENTER
FREJUEICY

10.0
12.5
16,0
200
2540
3165
4J .0
SUe.
6340
3JeV
loveV
12560
160,40
2Uvel)
25ved
315.0
40U e
5UJde U
63060
8uJe0
109Je0
125040
) EVIVIY)
2J0UeV
25J)3 9
315J.0
490U 60
LYV IVIVIRY)
£3%Je0
8JJU eV

BLAUE
FASSAGE
WARMAUNILS

OO IS LN~

—

PUINT
19

VELCCITY

XH-59A ACOUSTIC DATA

10865

MICRGPFUNE 2

V117V

757
7243
977
Gl.5
88.0
106.0
9349
10762
G%e3
105.8
1Ube2
112.3
107.8
108.1
107.8
108,1
107.1
1045
102.2
10J.¢
SEe.8
9GeS
97.3
G3.06
€T7eb
GSe&
G2e3
G2.1
9%eS
86.1

osC

68,6
0.0
97.5
89,2
82.5%
105,69
0.0
107.0
$7.1
102.4
107.0
112.1
10762
107.5
107.4
107.8
10¢.7
103.8
101.1
S8a.%
63,2
G469
0.0
0.0
93.,0
0.0
0.0
0.0
0.0
0.0

MICEGPHONE 2

S8e6
10640
10642

9546
101.7
107.7
1066
1104
105.0

9547

ALP
Se

nBu

85.0
83.5
107.1
104.7
88,9
101.0
95.0
102.5
111.7
111.0
10461
113,7
110.0
111.3
10645
107.9
108,7
105.7
193,2
101.8
69 o4
CBe7
QT4
F4 .8
94 .4
95,1
93245
S0.2
95.4
8842

HA
0

ORIGINAL PAGE IS
OF POOR QUALITY

CLR/SeR
0069378

MICROPHONE 4

08C

7865
80.0
107.1
104.4
0.0
100.6
89.1
101.5
111.6
110.5
101.9
113,5
109.5
111.0
105.9
107.5
108,3
104,99
102.1
Q99,5
B3.9
87.0
0.0
V0
V.0
0.0
0.0
0.0
0.0
0.0

MICRCPHUNE 4

109.0
100.7
98,1
111.2
110.7
101.4
10G. 4
111.1
107.9
102.7

0.

MU
3002

MICROPHONE 7

osu

85.9

84,8
106.8
102.7

93,6
114.8
100.6
115.7
111.9
112.8
1074
110.9
109,.¢
113,.1
11346
11605
114.7
ll4eé
110.8
108.1
107.6
106.6
103,.%
10046

99,0

9669

Qbeb

9246

8946

8607

08C

0.0
0.0
1066 6
101.1
0.0
1147
0.0
115.4
111.1
112.0
103.3
106.5
108,1
112.?
113.0
116.1
114.1
113.7
109,3
104.,9
102.9
102.4
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

MICFOPHONE 7

108.1
11408
115. 4
111.0
112.5
94,0
106.9
100.8
100.1
104. 6

IESP I NNE I PE e SO P 4

SN SR —



— ORIGINAL PAGE IS

- XH=59A ACOUSTIC DATA OF POOR QUALITY
- RUN PCINT VELOCITY ALPHA CLR/SR MU
- 23 9 105.6 5.0 0.114356 002985
: 173 ULCTAVE MICROPHONE 2 M ICROPHONE 4 MICKOPHONE 7
f CENTER
; FREQUENCY b8y pBC b1 3V) D8C by DBC
o ‘ 10.0 174 0.0 78,0 0.0 952 93,9
S 125 7261 0.0 79.8 0.0 93,7 92.5
- 160 101.6 101.5 S6.7 9642 111.8 111.7
200 93,0 8l.6 91.7 0.0 103.1 101.8
25.0 86.6 T7.2 8845 0.0 99.1 95,2
3le5 10%9.2 106, 2 105.3 105.2 114.8 1147
4060 Gh,l 72.¢ 92.0 0.0 105.1 101.7
5Ue0 106.,0 108.9 102 .4 101.5 120.2 120.1
? - 63.0 107.5 107.7 108,2 107.9 119.0 118,¢
;: 8040 107,89 10745 112.0 111.7 11666 1163
- 190.0 114.2 114.1 102.8 99,9 108 .4 105.,9
5: 12540 116.2 11¢.1 119.1 116.0 117.1 116.8
. o= 1600 113.1 112, 109,0 108.5 112.5 1117
. 200.0 111e4 111.2 114,2 1141 114.6 114,.1
i~ 25040 107.0 106.¢ 109,.5 109.2 116.4 11661
L 315.0 111.5 111.4 113,3 113,2 115.9 115.4
400,.,0 106,.8 109.6 108,.8 108.5 113.2 112.5
5Ud.0 106.8 106.4 105,.R 105.1 111.1 106. 6
63JeV 103.6 10269 103,5 102.6 110.2 108.7
8UU.U 100.3 98.1 102.7 101.0 107.9 104¢S L
1000.0 G%e5 GEe b 100.3 9442 107.1 102.1
125044 10U.8 975 $G 6 94e¢5 10642 102.0
1€u0.0 6862 0.0 98,2 0.0 103.8 0.0
20000 62,6 82,3 94,9 T79¢5 101.2 91.1
250U 0 672 Q1,3 94.5 0.0 99,6 0.C
315040 Ghe3 Ve0 G846 0.0 9843 0.0
400V U 92,9 0.0 93.8 0.0 95.1 0.0 1
50JV.0 9Z2.8 0.0 90.1 0.0 92.8 0.0 L
6300V 94,1 0.0 93,3 0.0 - 90.¢ 0.0
80U0.0 851 0.0 89,2 V.0 87.7 0.0
A BLADE
;f PASSAGE MICRCPHUNE 2 MICROPHONE 4 MICRCPHONE 7
HAPMONICS s
1 102.1 97.4 112.3
2 109.1 1051 114.8 ;
3 108.¢ 100.2 120.1 ]
4 107.2 107.7 11846
5 107.2 111. 4 115.9
6 113.8 Q3,2 10406
7 114.8 112,1 108,%
8 109.7 118.,0 115.9
S 106.1 103.8 105.5
10 110.% 99,0 108.4
55

f LTV RS S




ORIGINAL PAGE IS

XH=59A ACOUSTIC DATA OF POOR QUALITY
RUN POINT VELUCITY ALPHA CLR/SR MU :
23 10 100.} S5.0 00135245 0. 2998
173 GCTAVE MICKCPHUNE 2 M1CROPHONE 4 MICRCPHONE 7
CENTER
FREGUENCY DBJ 1]:1¢ 0By 1]:19 (1] -1V o8c
1V.0 803 T35 835 0.0 945 92.9
1245 T6e2 0.0 82e4 TTe6 S4e7 93,8
1640 9S4 QG,3 10200 101.9 115.3 115.3
2040 90.5 B7e ¢ 977 Q643 105.8 105.2
25.0 89.4 86.6 94.1 92.6 99,5 96.0
31e5 110.0 110.0 102.1 1019 120.6 120.6
4069 G5.8 S0.8 65.3 60.7 104.8 101.0
5UeV 111.5 11144 100.8 9565 12162 121.1
6360 10%.1 108.¢ 100.8 96.0 12262 122.1
8J.9 13546 1Uu4.8 115.8 115.7 11Te4 117.2
1JJe9 11€¢.8 1167 10548 10445 107.8 1047
125,V 118.0 117.5 117.5 117.4 11601 115.8
1oUeV 11¢.1 1160 11463 114.1 115.5 115.1
2IVeV 113.2 112.0 1168 11667 1159 115.5
252V 109.8 10966 110.8 110.6 116.5 116.2 ‘
31560 113.,0 112.% 11266 112.5 1175 117.2 ‘
40V ¢ 9 106,8 10G.¢ 111.4 111.2 11642 115.8
506V 10763 10665 108,.0 10746 113.¢ 113.2
630V 107.3 107.0 106e5 106.0 11360 112.2
oJdJed 1024 101.2 10442 103.1 109.5 107. ¢
100UV i0le4 GGe3 102.8 100.4 10707 103.7
12500V 19261 $%eS 101.2 GHe3 105.¢ 101.1
16UdeV 9869 R4.1 98«9 0.0 10“0‘ 767
200U eV 6547 Glet G665 Qle6 101.8 G448
250749 €7.2 91 ¢ 95,.9 8l.5 100.1 853
31%Je4 Ghe4 0.0 1005 894 99 .4 0.0
4JiseV €249 0.0 94,0 0.0 Gbe& 0.0
5CJIJe Gleb 0.0 90 .8 0.0 93.4 0.0
£ 3V eV Ghe2 0.0 Q446 0.0 90.8 0.0
EQJJ eV PbeS (V) 88 o4 0.0 87.0 0.0
ELALE
FA3SALE MICRCPHOLNE 2 MICROPHONE 4 MICROPHONE 7
HARAGIICS
1 GG eC 103.0 115.7
2 1099 101.8 12066
3 111.3 100.2 120.9
4 10842 STe1 122.0
5 104 .0 115.5 11667
b 1164t 102.5 G3.4
7 117.% 108, 8 100.6
b 104.5 11645 115.4
9 11246 100.7 108,2
10 11167 108.S 111.4

56



.9

RuUn
23

172 GCTAVE

CLWTER
FREGIENLY

1.9
125
lesO
2Ve0
259
3le5
*Jel)
Suel
03eV
BUed
10960
1250
16ueV
2004V
25J eV
315.0
4Uu 0
Suille
63060
3dued
1CJ0.9
125049
lovvev
2UJ00U eV
2500.0
315060
4000 eV
50uJ.0
63uV.0
80UJd eV

BLADE
PASSAGE
HARMUNICS

COT~NCO NS WON™

-

PLINT
11

VELLCLITY

XH=5%A ACCUSTIC DATA

10¢.4

MICRUPHUNE ¢

ObJ

T70.5
T2.1
“Ge8
%2e 7
9Je¢
110.9
G5e6
114,2
111.4
105.7
11Ge4
117.2
11340
112.8
113.0
115.1
111.3
1uG,.3
107.8
104.8
103.3
102.0
$%¢5
97.1
G8ec
9%.0
93el
91.5
84.0
87.7

cac

0.0
0.0
GS%el
9l.2
8teb
110.5
Sle.l
11462
111.3
10€.4
119.4
117.1
112.8
112. ¢
112.9
115,0
111,2
109.1
107.5
104.1
10,1
101,32
Gl.4
Qhe t
Cheld
0.0
0.0
0.0
0.0
0.0

MICRUPHONE 2

100.4
110.9
ll4,]
110.6
1063
116,.2
112.8
11445
10641
107.0

ALPHA
5.0

oncrinl VG 18
OF FOUR QUALITY

CLR/S K
0.145052

MICROPHONE &

oBu

86440
T2.4
99,5
9% ,6
87.7
87.6
99,7
10} «4
114.4
121.2
108,9
120,5
119,.8
1165
111 .4
113,5
113.0
1112
107.6
105.4
1032,3
102.3
10040
9843
Che4
9762
Sé.l
91.3
)
ABe2

08C

7245

0.0
99,3
90.9

V.0
9645
98.5
100.2
11443
121.2
106.3
120.5
119.8
11644
111.2
113.4
112.9
111.0
107.3
1044 6
101.2
100.2

0.0
95,7
A7.8

0.0

0.0

0.0

0.0

0.0

MICROPHUNE 4

57

Q9,9
¢Tel
1006 4
114.0
121.1
10666
109, 1
119.,9
115.8
116, 8

MU
309z

MICKOPHONE 7

osu

€03
807
115.4
10643
95.3
120.6
107.,0
122.3
12409
118.2
114,.1
1151
115.9
113.5
119.0
121.1
118,23
115.3
111l.4
109, 6
108.5
107.2
104.8
103,0
101.0
99,3
9667
9345
90,9
8T.4

1].19

82.5

0.0
115. 4
1057

0.0
120.6
105.1
122,3
124.9
118.,0
113.5
11467
115.5
112.0
118,8
121.0
118.1
114, 8
110.2
107. 8
105.4
1064,2
Gbe &
98,9
94,1

0.0

0.0

0.0

0.0

0.0

MICKCPHCNE 7

115,8
12066
1223
126,7
117.8
113,585
107.6
113.,2
111.8
110.9




ORIGIMA" 4, %' :
OF 0 x ot ", 3"
XH=59A ACOUST IC DATA POOR =" o '

Ruh POINT VELLCITY ALPHA CLR/SR MU
25 é 1062 Te5 0.066537 0.3017
172 OCTAVE MICRCPHUNE 2 MICROPHONE 4 MICRCPHONE 7 !
CENTER :
t RESUENCY LEY DBC DBU 1]:19 DBy 08C
10.0 Tle 7 0.0 85.4 80,7 95 45 9462
125 T0e3 0.0 80.5 0.0 94.1 93.0
16.0 108.,0 108.,0 11449 114.9 10642 10640
200 G6e3 679 105.7 105.5 96,1 0.0
25.0 8¢9 7848 S0.7 8602 97.9 91.0
31e5 103.8 103.7 100.5 100.1 112.6 112.4
40.0 8862 C.0 90,9 0.0 103.8 98.0
5VoV 106.7 109.,6 65,49 8865 117.1 11609
63eV 04,0 9¢e? 107.,0 10€,6 115.7 115.4
8U.U 9569 95.8 112.9 112.6 10S8.0 107.2
100.0 111.4 11l.1 10267 9G.6 107.3 103,86
12540 1079 1072 109.4 1u8.8 108.% 10661
l6uev 1137 112,6 110.3 106,.,9 111.4 110.3
29V 0 1060 106.¢C 110.6 110.3 111.0 109.¢€
250,09 1ud.H8 10865 108,.6 1083 11440 113.5
315.0 107.7 107« 4 10840 107.6 114.9 114.3
40u .0 107.4 107.0 105.1 104.,3 112.4 111. 4
5000 104.9 10443 10543 10445 111,.1 10%. 6
630,60 103.1 10262 103.2 10262 110.6 109,1
BUVeU Luve2 G769 101.9 GG, 8 108.,0 1051
100049 9665 GEet 6649 92.0 107.1 102.0
125040 1005 CéeB GG 43 93.3 10645 102.7
160060 7.1 0.0 STel 0.0 103.0 0.0
200U eV G345 0.0 Q445 1765 0G,. ¢ 0.0
250V.0 95.4 0.0 54,0 V.0 97.4 0.0
215060 97.4 0.0 S6.l 0.0 983 0.0
400060 Sle? 0.0 93,2 0.0 9.1 0.0
5002%.0 62e¢5 0.0 A6 .8 0.0 G2l 0.0
63UV 6D 9347 0.0 90,8 0.0 90.0 0.0
BUJuel 87.8 Vel 8663 OV 67.0 0.0
tLACE
PASSAGE MICKRLPRUGNE 2 MICRCPHONE 4 MICROPHONE 7
HAFAUNILCS
1 1C8e4 115.3 10603
2 103.¢ 100, 2 112.4%
3 10645 92e7 11669
4 GTe? 105.7 115.2
5 9046 112.4 106,3
6 110.8 QG4 101.6
1 10642 106, € 100.4
[} 98 .8 103.,0 103.9
9 109,7 107.1 99,4
10 109,.% GLe 9 105.8
58




FJl
23

173 ulTAvVe
CENTER
tRELUENCY

10.0
125
loeV
2049
2960
3165
@00
SUeV
L3eV
bBdew
1bae0
125¢0
lbU.l)
2JuJ eV
293¢y
3154V
4uu el
50U.0
630.0
800.0
1000.0
1250.0
1600.0
2000,0
2500.0
315060
4JJ0v eV
5CJIVe0
63J4JeV
BlUu e

ELADE
PASSAGE
ARMUNICS

COLT~NOCWVWSrPWVN»™

)

PLINT
12

VELLCITY

ORIGINAL. PG |13
OF PUUR QUALITY

XH=63A ACCUSTIC DATA

10¢.H

MICROPHUNE 2

uby

78.1
Bbel
GG 7T
G3e4
8€e%
107.2
9365
107,9
1114
107 .4
113267
11960
1177
113.0
117.¢
117.7
114,9
112.1
111.0
10¢.S
10446
10447
10l.4
$7.1
97.4
57.1
€le4
G2,7
Gae T
679

Dol

0.0
ble¥
CGet
G2.1
T8e1

107.1
0.0
1077
111.3
10¢eS
11265
115.,0
117.¢
112.8
117.¢
117.7
11448
11260
11u.9
106.5
103.7
10246
975
Q4.5
91.6

0.0

0.0

0.0

Je0

0.0

MICRGPHONE 2

100.2
107.1
107.%
111.1
10¢.8
112.2
1187
102.8
11262
115.8

ALP
Te

HA
5

CLK/SR
0.06321

MICROPHONE 4

nau

83,0
8349
9SG o4
8Te6
B6 69
95,1
G745
97.8
106.9
11442
1028
118.4
111 .8
1177
113.9
11643
11346
113.0
107.7
105.9
103.7
10Z.4
98 49
S6el
94 .8
G749
93.3
90,1
S0.8
8843

obC

0.0
6le.l
99,1
0.0
V.0
Q3,6
6543
Qhe4
10te4
114,0

QC,7
11803
111.5
117.6
113.8
11642
113.5
112.9
107.4
105.2
101.8
10004

0.0
Q0.0

0.0

0.0

0.2

0.0

0.0

0.0

MICROPHUNE &

59

QG,e5
94 2
95,1
10665
112,89
QaQ,5
111.0
117.2
10746
104,9

7

O.

My
3002

MICRCPHONE 7

DBU

8443

84,5
110.7
1075

97.8
1157
102,5
120.3
117.1
113.1

1114

117.3
112.8
llé.4
119.2
120.2
115.,7
115.6
112.9
1140.8
109.0
106.1
103.4
G596
9865
9762
96,1
CTVS)
89.0
85%.7

08C

0.0
0.0
110.6
107.1
90,0
115.6
0.0
120.2
11649
112.5
110.3
117.0
112.0
112.8
119.0
120.0
115.3
115.1
112.1
109.5
106.3
101.5
0.0
0.0
0.0
00
0.0
0.0
0.0
Ve0O

MICROPHONE 7

112.1
1157
120.3
116.8
112. 4
108. 4
10¢.3
116. 4
108.3
101.1



RJul
25

1/3 GCTAVE
CENTER
FREQUENCY

i0.0
125
l16eV
2060
25.V
31.5
4.0
SuUl.V
6340
30V
1JueU
125,0
Lloued
2J eV
25 ed
3.5.0
LNV RY)
SU‘JU 0
630V
8:)ueU
103J0.9
1250 e
160ued
20006V
25000
315ue)
4VJIJ U
5Cuu. v
620UV
8023V

ELALE
PASSKE
HAPILNICS

COac~NCWVMPL =

-

PUINY
8

ORIGINAL PAQE 19
OF POOR QUALITY

XH-56A ACOUSTIC DATA

VELOCITY

10448

MICROPHUNE 2

Dud

756
79.6
10167
62.1
82.9
106,0
852
111.9
105,6
111.0
11660
108,96
117.0
112.3
117.0
113.7
111.6
lune. 4
1Vée 2
10345
101.¢
1017
Gbe2
9446
SSe4
Cbelr
cled
8C,.1
S4.0
875

DBcC

0.0
Té4eb
101.6
$0e 4
0.0
106.0
0.0
111.8
10%.5
110.8
115.6
10844
11¢.9
112.1
117.0
113.¢
111,7
106.1
105.8
12,6
$6.7
96,3
Ce0
88.4
OV
0.0
0.0
0.0
0.0
0.0

MICRGPECHE 2

102,.1
109,0
111.7
105.3
110.7
115.8
10€ o4
1029
11246
113.7

[ L —————

ALPHA

Te

08U

8545
T77.8
10967
100.4
84.6
99.8
96,9
99,1
113.7
119,.¢
111.3
115,0
113.8
113.6
113,.1
113.9
110.6
107.¢
106,1
103,7
101.7
S%9e7
GRG2
G542
93.9
GB8e7
3.2
89,7
S0.8
87.7

5

CLR/S4R

0.116004
MICROPHONE &

nec

81.3
0.0
10967
697
0.0
994
Q4o
97.1
113.,6
119.,5
t11.0
114,8
113.6
113.4
113.0
113.8
110.4
107.5
103,3
102.5
G863
65.1
0.0
85.6
0.0
0.0
0.0
0.0
0.0
0.0

MICROPHCNE &

60

110.1
9%, ¢
9¢. 8

113.5
119, 4

10,3

111.¢

112.¢

108. 4
99,2

VU vt A mem WY e memes v Ve R v Y

0.

MU
2988

MICROPHCNE 7

DBV

93.8
$0.2
110.5
95.8
96.0
117.7
101.3
122.5
12245
114.8
108.¢
112.9
113.1
116¢%
115.6
1177
115.4
115,7
112.4
109,1
198.1
106.4
103.8
100.2
9863
6841
94,9
9l.8
89,8
8667

o8C

91.9
87.0
110. 4
0.0
0.0
117.6
0.0
122,5
122.4
114.4
106.4
112.2
112.5%
11661
115.3
1174
114,9
115,3
111.5
107,1
104,.8
102.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

MICFCPHCNE 7

110.5
117.5
122.%
122. 4
114.3
99,8
110.9
108,0
109.1
102. 4

Q-




By
23

1/ LCTAVE

CENTEF

FRESVENCY

1Jde0
1ieb
16.0
2V 0
29,V
31le5
+Jed
5JeV
CETYY)
YV PRV
1udey
12540
léueu
29V
25JeV
31540
%0 .0
50Ue 0
6304V
8UV.0
10J0e0
125340
16NJ.0
ZUUV e 0
2503060
315060
4JVu .0
530Je 0
63000
8UVU

BLADE
PASSALE

HARMULNTILS

COoOT~NwNTWVMSPLWN+

[

PUINT
13

VELLCITY

XH=5SA ACOUSTIC DATA

107.0

MIChLPFONE 2

Jby

874
B4e3
1057
SGeb
=TV Py
109.5
91,¢
115.1
11%.¢
107.6
1208
11¢ .8
11842
1143
12040
1195
115.4
11l.4
109.8
107.7
104.9
1V4,.5
101.6
98e2
9d .5
9o 2
G245
S4.,0
9446
87.2

pec

Ble?
631
105,7
$G,2
8Y9.1
10%e5
0.0
113.0
115.¢
107.1
120.8
11¢.7
11862
11462
120.0
116.5
11563
111.3
10G.¢:
VT4
104.1
103.4
SBe4
SEe3
Q4,469
0.0
0.0
0.0
0.0
Q.0

MICKCORONE 2

[P

106t
1054
11340
11565
106.4
120.7
114.¢
110.4
112.0
11%.9

ALP
Te

oBu

S0.2
T449
105.9
99,7
8606
105,0
G4e3
10444
111.9
120.2
11246
117.2
1192
115.6
11665
11867
113.3
110.5
108.5
10664
104 .4
102.2
100.2
$8.0
965
S§Te7
Ghel
S0.7
91.2
8R.2

HA
5

Fires
RN
A

OF [y,

CLR/SR
0.131272

MICROPHONE 4

D8C

89.1

0.0
105.8
968.8

0.0
104.9
8663
103.8
111.8
120.1
112.4
117.1
119.2
115.,5
11644
118.7
113,2
110.3
108.2
105.8
102.8
191.6

0.0
95,1
B8.2

0.0

0.0

0.0

0.0

Ve 0

MICROPHONE 4

61

106.8
104.S
103.,7
111,2
120.1
111.7
110.,9
115. ¢
117.2
11%. 68

| R
By

O,

L P

KW{“?{Y

MU
3003

MICRCGPHONE 7

oBu

97 .8
7.8
1l4.8
107.8
103.3
117 .4
106.1
125.8
123,.8
118.2
11546
117.1
1160
119.4
117.¢
120.8
116.3
116.1
114.2
109.8
10943
107.5
1059
103.1
10103
99.8
96.6
93.¢
9l.1
877

08C

97,1
97,2
1148
107 .4
102,
1173
103,5
125.8
123.8
118.0
118.2
116.8
115.6
119.2
117, 7
120.7
118.1
115.7
113,.¢
108.0
10649
10407
101.0
98,9
95.1

0.0

0.0

0.0

0.0

0.0

MICROPHONE 7

115.5
117.2
125.8
123.8
117.7
114.6
105.5
115.1
109.6
10¢.8

e e



Kl
25

173 GCTAVE

CeNTE
FREtOUEN

10.0
12.5
l1oe.0
204V
25.0
3465
LTV
S5u.0
63.0
Bued
190
12540
1600
20V eV
25%ueV
3.5.0
40 eV
SUde
630V
8JJ.0
134960
1250449
levue.y
2060
25JJ 4V
315ue¢
4JJdJ eV
S0JueV
630J40
80J3.0

ELAVE
FASSAu
L ARMUN]

OWVwaE ~NOCWMSE LIV

1

R
cy

13
cs

PLINT
9

VELOCITY

XH~59A ACCUSTIC DATA

10463

MICRCPHUINE 2

Dby

TCeé
?ﬂ.«
107.8
G6e5
8406
111.7
€542
110.1
101.6
104.0
11263
11,2
1i3.0
110.3
1lce4
112.4
1115
1008
10567
101l.4
100.2
lule4
9747
G4e 2
6542
GGe0
G267
8G,2
G266
679

DeC

6Eeb
0.0
107.8
GCe0
0.0
1117
8663
110.0
100. 6
102.9
11261
1151
112.8
110.0
112.,2
113.3
111.4
10664
102.1
96,9
G763
SBeF
V0
8¢€e S
0.0
0.0
0.0
0.0
0.0
0.0

MICFLPRUNE 2

108.1
11167
106G .8
$9.2
1061.9
111.9
112.5
10867
110.9
10447

ALPHA
Te5

ORIGINAL FACT 13

CLR/S.R
0.1376%

MICROPHONE 4

oBU

8640
8363
11549
10446
87.5
101e6
96,8
104.8
111.4
11645
1087
116.6
1164
11267
111.9
112.2
110.9
10843
105,.,3
103,0
190,13
100,0
S8,1
G5.1
G463
GBel
$3.2
89 46
S0.1
8762

v] 14

8245
80.1
115.9
1044
0.0
101.3
9443
1044
111.3
116,4
108.1
116.5
11643
112.,5
111.86
112.1
110.7
107.9
104.7
1vl.5
Quel
96,0
0.0
85.0
0.0
0.0
0.0
0.0
0.0
0.0

MICROPHCNE 4

62

11642
101. 2
10462
111.1
1165
108.0
112, 2
114.0
115.8
98.0

oF PCOR QUALITY

MU
2946

MICROPHONE 7

osv

93,0
83.2
117.8
109.4
99,8
118.9
106,2
121 .4
119.1
118.4
106,.1
113,°
113.0
117.0
119,2
116,1
117.2
113.7
111.8
108.9
107.0
10640
103.7
99.8
9d.1
9865
945
924
90.0
87.3

1] 19

90.7
0.0
117.8
106.1
97.0
118.9
104.0
121.3
119.0
118.2
100.,9
113.4
112.3
11667
119.1
118.9
11€.9
113.,0
110.8
106.9
102.2
101.8
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

MICRCPHONE 7

11R.3
118.8
121.3
118,.,9
118.2
100.0
100,4
110.3
106.1
103.8




ORICH!, o

XH-59A ALOUSTIC DATA OF Faon v 1, ¢
RUN PLINT VELOCITY ALPHA CLR/S K V)
23 16 143.0 25 0.079327 062993
173 GLTAVE MICRLPH.ME 2 MICROPHUNE 4 MICRGPHUNE 7
CnNTL K
FREJULNCY bty oec 0oL 08C Loy 0BC
1Va.0 The3 0.0 BRaG 83,1 92.1 0.0
12.5 7545 0.0 8573 78.5 98.¢ 9T7.2
1640 10ue2 100.,0 luS.6 US55 113,.% 113, 4
200 99,8 95.2 105.,7 105.3 106.8 105.1
25.0 g?ol 9505 10206 10106 106.9 10!.0
3145 10245 102.1 105.,6 10%.2 116.0 12.5.7
4U o0} 103.,0 101,2 967 0.0 1067 0.0
fJeU CHe2 Ce.0 10062 0.0 1169 116.3
03eV 11665 1164 115.3 115.2 114.8 1139
HY el 1067 10848 113.4 112.6 118,7 118.0
1JueY 111.7 110.S 112.3 111.5 113.0 10S. 4
12560 112.5 112.5 117.2 117.0 11401 111.8
l6uev luce5 10667 112.¢ 112.0 113.3 110.5
20J.0 112.4 111.8 110.2 109.1 118,0 117.1
2504 111.1 11065 110.1 106.3 115.4 114.,0
31540 110.0 10646 110.2 109.7 11665 115.3
4Ju eV 1u7.1 10¢.2 10662 198,6 11604 1‘503
Suve 105.8 104.8 106.9 10446 112.6 109, &
630U 103,2 10l.4 103,1 100.6 1115 106.4
8JJ.u 100.1 GZ.8 101 .4 Q5,9 11V.€ 105.1
100400 102.1 GBe8 107.,0 1057 110.0 98.4
122049 101.7 5.4 101,4 0.0 109.4 100.1 ’
16)ue0 uG,.8 0.0 100,.2 0.0 107.3 0.0 3
200040 CTeV HEe 7 97.9 Bésl V5.0 0.0 ;
PN IV C7.0 0.0 G€ .9 V.0 102.6 0.0 )
315veU Yt 8 0.0 98,41 0.0 100.7 0.0 |
40U eV G340 0.0 Shet 0.0 96e9 0.0 |
S50uvel 91.% 0.0 Q1.8 0.0 93,2 0.0 1
63uJel 91.5 0.0 9l.3 0.0 90.5 0.0 ?
80JU 60 BCe& Q.0 8.7 0.0 88,2 V.0 i
12
eLAUE :
PASSAGE MICRCPRCNE 2 M ICROPHONE 4 MICROPHCME 7
HARAUNICS T
1 100.9 10645 113.9
2 10244 1056 ¢ 115.7
5 CY: 95,8 116.2 i
4 11604 11541 1131 ;
5 SBet 112.4 117, 2 |
(3 110.3 110.2 106.1 i
7 10701 1084 2 10101 !
u 110.4 11641 1057 i
G 101.6 107.5 103.9 ‘
10 684 102. 4 109.1

63



Fun
23

1732 LCYAVE
CENTER
FREGUENCY

lv.0
129
leev
2040
25V
2ie5
4060
5Ue0)
L3V
bJdeV
19500
125.0
1ede0
ZQJQU
ebded
215.0
44UV eV
5ueV
63060V
8JJ e
10uvev
125040
lévuev
20ueV
2522490
3i59.0
4090 eV
SCUVeV
¢€2J0.0
6037 .U

ELACE
PASSAGF
HAR IONICS

COLR~NT NS VN>

(o)

PLINT
17

VELCCITY

XH=-59A8 ACOUSTIC DATA

143,0

MICRLPFHUNE 2

Doy

LAY
Ble5
1014
986 7
G8e2
105,86
102.7
lud,.3
115.5
105.3
1l14,3
112.9
112.¢
1132.3
112.7
112,1
110.2
105.7
104.1
101.0
1016
lul.8
1.4
Gte S
CeoT
G868

G246
92,8

- 0o

Sle?
8662

osc

0.0
The b
101.3
98,0
97.0
105.6
100.8
82.3
1154
10240
113,€¢
112.5
11242
112.8
112.3
111.8
10S5.8
104.7
10247
GCe8
STe7
G5.8
0.0
8§75
0.0
0.0
0.0
0.0
0.0
0.0

MICRCPHINE 2

102.3
1054¢

S97.0
115.4
10244
1132,.¢€
110.7
107.6
106.4

96.5

ALPHA

2¢

5

MICROPHONE 4

DBy

91.8
83.9
9945
104.4
10245
10647
S¢el
101.0
11640
110.4
11540
118.6
112.4
113.0
113.4
112.0
111.2
10763
105.2
103.2
1074
102.7
i00.4
G862
8649
98 .8
9443
91.9
91.8
88 o4

NBC

8967
0.0
99.0
103.8
1015
109.5
0.0
0.0
115.9
108, 6
11466
118.4
111.8
112.4
113.1
111.7
110.,9
10604
103.8
100.1
10662
0.0
0.0
8845
0.0
0.0
0.0
0.0
0.0
C.0

MICROPHONE 4

64

100.,7
106.5
9S.1
115.8
108. 4
114.4
109, 1!
117.7
105.6
106.5

ORIGINAL PAGE (8
OF POOR QUALITY

CLR/S,R
0.109872

0.

MU
3992

MICROPHONE 7

bsu

89,65

9606
1156
11246
107.5
11845
109.5
118.5
113.5
120.1
113.3
114.°
114.2
117.3
116.9
117.6
116.6
114.1
112.4
110.9

110.7.

109.9
109.0
106.1
102,)
101.0
Y
9442
91.0
88,2

(] 19

0.0
Gh,el
115.5
11262
105.8
118.3
105,3
118.1
1116
i19.6
110.0
113.1
112.1
1162
115.9
1167
115.6
112.1
108,.8
105,1
103, 8
JATCHS |
98,3

0.0

0.0

0.0

0.0

0.0

0.0

0.0

MICRCPHONE 7

117.1
118.0
117.8
111.3
119. 4
107. 4
107,9
104,3
Q5.5
102.0



KU
30

1/3 UCTAVE
CENTER
FREQUENLY

100
12,5
1660
2060
250
3l1.5
4.0
SUe
63V
UV
1oueV
12549
16Ue0
2UJ eV
25VU.V
31%.0
4Juel
SUU. U
€3UeV
d‘)u. 0
10uded
125042
160ue 0
U eV
eHIJde U
3i5ueU
4udJ el
50uvael
30V eV
806JL.V

BLAUE
PASSALE
BAFMONILS

CLT~N~OTVE VN

—

POUINT
9

VELLCITY

XH=-59A ACOUSTIC DATA

14261

MICRUPHUNE 2

(1].10

R4eS
Theb
117.7
107.6
95 .4
1086 &
10463
114.0
114.0
110.6
113.8
114
11%.4
11261
114,1
114.1
111.5
10be4
107.3
luz .S
10265
1ul.1
101.1
Ybe3
Q¢ oF
“le7
10l.¢
Gleé
G0e2
SUe3

(1].19

Bleé

0.0
117.7
107.5
92.9
10843
103.1
112.8
1126
1069
112, 4
11¢e2
115.2
1124€
113.8
1125
111.2
107,65
10¢.7
101.7
9Se 7
$7.0
Cleb
Ghel)

0.0

0.0
100.0

0.0

0.0

0.0

MICRCPHONE 2

118,1
10&04
11245
113.4
108,¢
112.1
10¢.5
11447
109,8
110.9

ALPHA

2

DBU

88.8
85.8
122.9
11445
10¢.1
100,.8
102.9
112.7
117.7
11Q.1
110.4
113.1
113,9
116.9
11246
111.7
1125
109,0
108.0
104 .4
107.8
103.9
102.0
100,1
Q7.5
97.2
104.?
93.9
Sl.l
96.0

5

CRIGINAL page
OF POOR QuALITY

CLR/S.R
0.112681

M ICROPHONE 4

1].19

82.9
80.7
122.9
1l4e4
1057
99.5
101.5
112.4
1176
118.9
109.2
112.5
113.5
116607
11262
111.3
112.2
108.4
107.3
10263
10667
97.6

0.0
C¢e S

0.0

0.0
103.1

0.0

0.0

0.0

MICROPHONE 4

65

123,2
100. 4
112.5
117.¢
118.7
108.7
105. €
108. 7
106,2
109.0

0.

]

MU
4027

MICROPHONE 7

bsu

93,0

90.9
115.0
109.6
107.2
121.0
109.8
110.8
12645
117.5
115.2
114.3
1l4.4
117.4
11606
120.3
117.4
116.9
113,.2?
112.6
111.6
112.1
109.8
10643
102.&
100.7
102,7

S6e4

92.1

90.0

08C

0.0

0.0
114.5
108.8
105. 4
120.9
106.2
1074
12444
11606
113.4
112.2
11265
116.3
115.6
119.8
11646
116.0
110.5
V9.7
107.3
109, 4
103.S

0.0

0.0

0.0
95.5

0.0

0.0

0.0

MICRCPHGNF 7

115.5
121.0
109, 6
126462
1165
113. 4
10663
109.8
102.0
107, 4
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RUN
24

1/3 OCTAVE
CENTER
FREJGUENCY

10.0
125
16.0
200
25.0
31.5
40,0
SU0.0
6340
8Je2
1Jve0
125.0
16U.0
20040
25940
3i5.0
400.0
Suve 0
63040
8JJe0
100V.0
125J0
160060
200V eV
253340
31590
4QUJ eV
500U 0
63040
800J.0

BLADE
PASSALE
HAFAGNICS

D W

[ o
CeE~No W

PUINT
-]

VELOCITY

XH-59A ACOUSTIC DATA

140.9

MICRCGPHUNE 2

P11

TSel
733
10862
GSe3
9546
100.7
1045
10446
106.9
104.2
114,.,8
112.9
119.1
114.8
11843
118.4
117.0
111.7
107. 4
104.1
103.3
101.5
9G.8
975
Gée?
$Ge5
G2e6
G066
9463
87.1

pBC

0.0
0.0
10802
G867
9343
100.0
103.4
1VU2.8
10G.5
99,7
11465
112.5
11SG.0
1145
11862
118.3
11665
11165
10¢.8
102.6
101.1
G46S
0.0
G2.,0
0.0
0.0
0.0
0.0
0.0
0.0

MICRCPHCNE 2

10804
100.4
103.2
10G.4
9443
112.7
113,.8
101 .4
110.2
11840

ALPHA
5.0

oBU

89,3
88,7
117.8
107.8
102.1
9946
S4el
112.3
120.7
118.2
107.0
115.5
117.6
115.9
115.0
1166
112,2
10845
107.0
103.7
107 o
1023
101.1
9840
9643
98.8
G4,5
91 4
917
BT.9

ORIGINAL PAGE 1S
OF POOR QUALITY

CLR/SoR

0.078550
MICROPHONE 4

o8C

848
8668
117.8
107.5
101.0
GTeB
0.0
112.0
1207
118.0
103.8
115.2
117.4
115.6
114.,8
1165
113.0
107.8
10642
101.2
1062
0.0
0.0
8T.8
0.0
0.0
0.0
0.0
0.0
0.0

MICROPHCNE 4

66

118.,0
984 4
112.1
12066
117.7
10245
101.1
114.9
113.3
110. 7

PRREIPREE RS st

MU
0.4026

[ et

MICRCPHONE 7

(1]:1V

90«4

94,1
118,.3
108.2
103.1
121.3
10869
117.4
11604
115.¢€
115.0
115.3
115.2
118.9
118.,2
1205
117.1
115.6
11346
111.1
111.2
110.2
109.2
10642
102.°
100.6

97«6

S4.4

Gle2

88.0

pec

0.0
88.5
118,3
107.1
95,0
121.2
10401
1169
115.6
114.2
113.2
113.8
113.7
118.2
11 7.6
120.1
11662
114.3
11163
10643
10603
105.3
102.1
0.0
0.V
0.0
0.0
0.0
0.0
0.0

MICROPHONE 7

118.6
121.2
117.0
11546
11443
103.5
110.6
112.0
107.0
111.5

LU PO T W




RUN
24

173 UCTAVE
CENTER
FREQUENCY

10.0
125
16.0
20.0
25.0
3165
40.0
5060
6340
80e9d
100.0
12540
16Ue0
200690
2506V
31%.0
adJel
Suve U
63Je0
8400
10U0e0
125040
l6uuev
200U eV
25ud.0
3150.0
4UJJ «0
50uv.0
630060
80JV.0

ELADE
PASSAGE
HAFMUNICS

CEC~NOCVMSPVN™

-

POINT
7

VELGCITY

ORIGINAYL, Pocr re
OF POOR QUAT]'[";

XH-59A ACOUSTIC DATA

1409

MICROCPHUNE 2

oev

84,0
71.0
10740
102.6
S8.2
105.3
10¢€.0
10640
116. 7
10649
115.3
11601
111.6
114.4
112.5
1iz.1
10645
10665
104.5
102.3
103.0
101.5
1002
974
€5,.,3
SBe b
G249
91.6
G2.7
Bbeb

(+].14

80.3
0.0
107.0
102,32
$7.2
105.1
105.2
104.8
116.7
105.1
115.0
115.%
111l.1
114.,0
11362
111.8
10¢,1
108.7
103.2
89,7
100.6
Q&L .G
0.0
91.3
0.0
0.0
Q.0
0.0
0.0
0.0

MICRCPHONE 2

10840
105.0
10446
11667

605
11446

67.2
115.7
102.5
102.4

ALPHA
5.0

CLR/S R
0.11311

MICROPHONE 4

DBUY

92.8
86.9
110.1
105,6
102.7
110.5
97.1
10667
118.1
119,.3
117.0
11668
116.8
111.5
111.7
1117
110, ¢
107.1
104.8
102.2
106.5
101.5
100 o4
9840
9643
G943
9445
91.7
91 .9
8862

DBC

913
88,6
110.1
10502
101.8
110.4
0.0
105.4
118,60
116.1
116.8
116,6
11666
110.7
111.2
111.3
110.2
10662
103.3
98,2
105.0
0.0
0.0
8748
0.0
0.0
0.0
0.0
0.0
0.0

MICRCPHONE 4

67

110.9
110.2
1064 4
118.0
118.6
11649
106, 2
115.6
110.2
11445

4

MU
3940

MICROPHONE 7

oy

99.7

94.9
115.1
110.8
1047
119.3
110.5
118.1
11669
118.4
113.7
114.6
11566
118.8
116.4
117.0
115.8
115.4
112.,7
111.8
1117
110.2
109.3
105.7
10247
100.3

97.4

94.6

91.0

87.8

DBC

98,2
90.9
115.0
11002
100.,9
119.,2
108.5
117.7
11642
11 7.7
111.1
112.8
114.,3
118.1
115.4
116.0
11446
114.1
109.7
108,2
107.7
105.0
102.1

0.0

VeV

0.0

0.0

0.0

0.0

0.0

MICROPHONE 7

115.7
119.,2
117.9
115.8
116.5
107. 4
111.0
102.2
103.9
113.7

W
kTR



RUN
24

1/3 OCTAVE
CENTER
FREGUENCY

1000
12,5
1600
2V.0
2543
31e5
4040
SUe.U
6360
8J eV
10949
125%.0
loU.0
2000
25U .0
315.0
499V
50v. U
03U
6JJ eV
109v.0
12936V
1léUu.U
20J9eV
22JJ eV
215U 0
4UJJ eV
S0uv.V
€3UJeV
809040

ELAUE
PASSALE
nARMUNICS

QUVET~NPWNPULN™

XH-59A ACOUSTIC DATA

ORIGINAL PAGE s

OF POOR QuALITY |

PUINT

VELCCIYY

8 141.2
MICRULPHUHNE 2

ALPHA
$.0

CLR/S 4R
0.125296

MU

0.3960

MICROPHONE 4

MICRCPHONE 7

DBU osC pBL oscC
2.8 T€e7 T4 o6 0.0
T4e8 0.0 8863 8662
101.6 101.5 101 .0 100.7
S$746 Gte b6 105.,3 104.8
Sb.8 €52 103.3 102.5
108.7 10606 110.2 110.1
104.2 102.,0 $%e3 95,2
1u¢é,.1 104.9 10846 107.8
11865 11665 11843 118,2
110.4 10G.7 11844 118,2
11¢.8 11¢€.¢ 115.0 1i4e6
115.2 112.0 122,3 122.2
112.3 111.65 117.3 117.1
114.,5 114.1 11344 112.9
1155 112.2 115.1 114,9
111.4 111.1 112.5 112.2
109.2 10867 111,.8 111.5
1“701 10694 107.5 10607
105.3 104.2 105.8 104.7
102.¢ 100.2 104.1 101.9
103.2 101.0 10649 105.6
1ul.8 Géel 102.2 0.0
100,59 91,2 100.8 0.0
977 G264 6863 S50.1
Cte7 0.0 GE T 0.0
9% 7 0.0 97.7 0.0
4.1 0.0 Q467 0.0
G246 0.0 91.9 0.0
G363 0.0 Sle2 0.0
Bbeb 0.0 875 0.0
MICFCPHCNE 2 M ICROPHUNE 4
10243 101.¢
108.¢ 110.0
1u5.0 108.2
118,5 118,23
106.6 118.0
11642 11465
1103 109.,5
113.0 121.8
10643 115.7
108.0 106.8

68

v
o 0

DBU ]. 10
94.0 0.0
95,0 91.1
115.2 115.1
108.8 107.9
104.3 96,8
117.9 1177
108.4 102.3
117.4 11669
117.2 11665
120.8 120.4
113.0 106.7
114.0 111.8
1147 113.0
117.8 116.9
118.5 117.9
11645 115.3
11649 116,0
113.8 111.7
113.2 11066
111.0 106,90
111.1 106.0
110.8 1067
108,5 6l1.3
105.1 0.0
102.6 0.0
69,9 0.0
STe¢ 0.0
Q4.2 0.0
90.9 0.0
87.9 0.0

MICRCPHONE 7

116.0
117.9
117.0
116.7
120.5
109.4
111.4
105, 8
105.3
105.2

AP e bt S

e n i
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A T
XH-55A ACOUST IC DATA v FOUR QuALITY

RUN POINT VELCCITY ALPHA CLR/SR MU
24 S 1424 Te5 0.0%90290 0.4004
172 OCTAVE MICRUPFONE 2 MICROPHONE & MICROPHONE 7
CENTEF
F REQUENCY by (1)1 DU 1.1 osu DBC
10.0 TSe b 0.0 8666 0.0 876 0.0
1205 82.0 Téet 8247 0.0 91.2 0.0
1600 1l12.6€ 112.6 119.2 119.2 115.0 114,69
2V 0 105.2 105.0 111.2 111.1 108.4 107.3
2549V 9Ra4 97.2 100.1 98.1 101.3 0.0
3l.5 106.8 10646 102.7 101.9 113.4 112.8
%00 100.4 Q¢eb 100 .6 97.9 110.6 107.8
5UeV 10845 107,.8 112.1 111.7 1164 115.7
6340 114.5 114,.8 11407 11465 111.3 107 .4
ddel 1U2.9 52.8 11762 11649 1163 115.1
1J)0.0 11444 114.0 11345 112.6 1163 115.0
12549 111.2 110.¢ 115.9 115.6 114.9 113.2
16400 1177 117.6 11446 114.2 113.6 111.1
20UV 11446 11402 112.2 111.5 115.3 113.4
259V 111.3 110.8 114.8 1146 117.8 117.1
31560 11601 11¢€.0 114.7 114.5 118.4 117.7
43060 11363 112.1 113.9 113.7 117.5 11¢.7
T\ (Y Py V 111.8 111.6 110,2 105.8 1162 115.1
63040 10663 107.8 107.2 10644 116,2 112.2
8uV.0 1Vu6.8 10640 104.5 1025 111.6 107. 4
1000.0 104.2 102.5 108,2 107,2 1114 10646
12549 103,9 101.2 102,2 ¢3.0 110.7 10662
1600.0 10i.1 G265 100.9 0.0 108, $T7.8
c0VJeV Q862 63,7 9862 88.8 105.3 0.0
250UV 4T eV Ve 9643 O.U lu2e2 0.0
2150.0 9869 C.0 100.? 0.0 100.2 0.0
40JJ eV G3.1 C.0 €4 .0 0.0 97.0 0.0
SCuvey Sle4 0.0 Gl.8 0.0 94.0 0.0
63000 Q4] 0.0 91,2 0.0 Sl1.0 0.0
800U, 0 35.8 0.0 B6 4 0.0 8T7.4 0.0
BLADE
PASSALF MICRCPHONE 2 MICROPHUNE & MICROPHONE 7
HARMUNICS
) § 113423 116,80 115.8
2 10¢.8 102, ¢ 113.0
3 1077 111.7 116.1
b 114.7 114.0 108.0
5 G6e3 115.¢ 114.8
6 113.8 11265 112.3
1 104.9 106.9 10c,.9
d 108.1 113.7 109, 5
5 113.4 111,72 101.8
10 112.4 107. ¢ 104,17

69
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TABLE 1,- DESCRIPTION OF ABC ROTOR

Item Specification

Rotor radius, R
Number of rotors
Blades per rotor
Rotor separation
Blade tip chord
Blade taper ratio
Blade twist (nonlinear)
Solidity, o
Reference area, S
Blade precomne angle
Blade prelag angle
Shaft tilt

TABLE 2.- OPERATING CONDITIONS

Parameter Rotor-on Rotor-off
QR, m/sec 180 to 206 ———
Meip 0.52 to 0.58 ——
V, knots 89 to 160 60 to 180
M 0.23 to 0.45 ——
Mgy 0.65 to 0.76 ——-
a, deg 0 to 10 -10 to 10
CLRr/osR 0.024 to 0.162 -
Cp/o 0.0002 to 0.0093 -
71
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ORIGINAL PAGE 13
OF POOR QUALITY

TABLE 3.~ MICROPHONE LOCATIONS AS REFERENCED
FROM MIDWAY BETWEEN HUBS
Microphone| x, m |y, m |2, m | T, m}¢, deg|y, deg
1 1509 -505 '309 1703 13.0 16000
2 15.9 | 0.0 -3.9|16.4| 13.7 | 180.0
3 15.9 | 5.51-3.9 [17.3]13.0 | 200.0
4 506 502 -408 9.0 3203 223.0
s 1708 -300 -703 190“ 2200 17003
6 5.1 '409 -703 10.2 4509 13603
7 -3.1} 7.0}-7.310.6] 43.5 | 294.0

TABLE 4.~ EFFECT OF CONTROL POSITIONS ON NOISE

Run/pt | 6, deg | 46, deg cLR/o’R Mic 2, dBA | Mic 4, dBA | Mic 7, dBA
89 knots, a = 7.5°
21/11 7.63 0.75 0.074 107.4 109.3 113.2
21/12 7.65 .75 074 107.8 109.0 113.2
21/13 8.98 .70 .090 109.4 110.4 112.9
21/14 11.46 .36 .119 109.9 111.5 114.9
21/15 13.54 -.01 . 141 110.5 112.0 116.7
106 knots, a = 7.5°
25/6 7.79 2.44 0.067 109.8 109.2 114.9
23/12 10.01 -.69 .093 118.0 116.6 119.4
25/7 12,23 .37 .106 117.0 115.8 118.6
25/5 11.69 | -1.30 .107 116.7 114.8 118.4
25/8 12.26 .36 .116 114.8 113.5 118.3
23/14 13.23 -.27 117 117.8 115.6 119.3
23/13 15.06 -1.52 .131 118.8 117.4 120.6
25/9 12.35 .39 .138 113.0 113.3 118.7
72
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Figure 2.- Microphone locations.
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ATININAL PACE 1S
G gUR QUALITY

SIGNAL
MICROPHONES  CONDITIONERS
' )
E_.___,.J—" AMS
[::’_. VOLT METER
— e
PLAYBAC
OUTPUTS
2 :2:5'-“ NARROW-BAND
2 REcoRDER ANALYZER
g
Figure 3.- Schematic of data acquisition set-up.
- - -o{LINE PRINTER
ANALOG [ Low +{AI0
TAPE = PASS %gvsmsa g(':"a'men 232“' COMPUTER
RECORDER |l FILTER MULTIPLEXER
] | GRAPHICS
——
FFT

Figure 4.- Schematic of data reduction set-up.
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onsL PAGE 18
126 - OF PGOR QUALITY
a, deg
o 26
e B0
120 4 s 18

110 1

.06 10 16 20
CLR/or R

(a) In front of the rotor, microphone 2.

o, deg

o 28
o B0
120 A a 2185

g

110 1

106 v v "
.06 A0 A6 .20

CLR/o R
(b) Under the rotor, microphone 4,

- Corrected sound pressure level as a function of isolated rotor lift

Figure 5.
coefficient, velocity = 89 knots.
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OR!GINAL PACE 1S

UALITY
\25 : OF POOR Q

120 A

1.

110 1
106 . - .
06 10 16 20
CLR/or B
(¢) Under the rotor, microphone 7.
Figure 5.~ Concluded.
1201 o, deg ,
o 28 _-R
o B0 l’\‘\ f/ \“
75 / \\ ! \
j o
116 1 \

dBAC

110 1

.06 10 16
CLR/or R

(a) I[n front of the rotor, microphone 2.

Figure 6.- Corrected sound pressure level as a function of isolated rotor 1lift
coefficient, velocity = 106 knots.
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120 -

116 -

dBAC

CRIGINAL PAGE 14
OF POOR QUALIYY

110 -

106 . .
.10 16
CLR/or R

(b) Under the rotor, microphone 4.

a, deg
o 25 LA
120 1 o 5.0 A\\ r/’
& 78
/
116 - & °
Q
2
°
110 -
105 v )
.06 10 16
CLR/o R
(c) Under the rotor, microphone 7.
Figure 6.~ Concluded.
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1207 o, deg ORICINE: PRES 19

o 26 OF PCOR QUALITY
°o 6.0
s 76

116 -

dBAC

110 -

106 v "
.05 10 16

CLR/or R

(a) In front of the rotocr, microphone 2.

120 7 Q, deg
o 256
o 5.0
a 768
a
116
2
Q
b -
110 1
106 v ]
.05 J10 16
CLR/o R

(b) Under the rotor, aicrophone 4.

Figure 7.- Corrected gound pressure lzvel as a function of isolated rotor 1lift
coefficient, velocity = 142 knots.

79




EY B

N

ORIGINAL PAGE 13
OF POOR QUALITY

126 1 o, deg
o 26
o 60
4 78
120 -

\.\{M

Q
g 116 4
-4
110 4
108 v v \
.05 10 a5 20
CLr/or R
(c) Under the rotor, microphone 7.
Figure 7.~ Concluded.
126 1
o 89knots
o 108 knots
s 142knots
120 -
Q
g 115 1
b -]
110 - o
105 v v \
.05 A0 A6 20

CLr/or R

(a) In froat of the rotor, microphone 2.

Figure 8.- Corrected sound pressure level as a function of isolated rotor 1lift
Coeffic’.ent. a = 205°0
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125- ORIGINAL PAGE i
. & 89know OF POOR QUALITY
o 106 knots

. & 142knots
B 120 -
A;’ 3116-
f 110 4
- 108 . v V
08 .10 a6 20
CLR/o' B
;H (b) Under the rotor, microphone 4.
126 -
: o 89knots
o 106 knots
: & 142 knots

3115- °

110 -

i

% . 105 . . .
b .08 10 16 20
-“. ; Crr/o R

(c) Under the rotor, microphone 7.

N

Figure 8.- Concluded.
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126
o 89knots ORICINAL PAGE IS
o 108 knots OF POOR QUALITY
& 142knots
120
o
Q
<116 - »
-
110
105 : ' '
.05 .10 18 20
CLR/or R
(a) In front of the rotor, microphone 2.
125 1
o 89knots
© 108 knots
4 142 knots
120 A
Q s ',e
<116 1
°
110 -
106 , ' |
.05 .10 16 20

CiRr/o R
(b) Under the rotor, microphone 4.

Figure 9.- Corrected sound pressure level as a function of isolated rotor 1lift
coefficient, a = 5.0°,
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CRIGINAL PACE IS

1281 OF POCR QUALITY
o 89knots
o 106 knots
& 142knots

120 . .P

.....
.......
......

110 -

106 v v v
.06 10 16 .20
CLRr/or R

(c) Under the rotor, microphone 7.

Figure 9.~ Concluded.

126 -
o 89knots
© 108 knots
4 142knots
120 -
)
@ R
"' .%‘ ' r:
0 "' o * + ‘.
é 115 - ) '
110 4 a /\/
105 v v -
.06 10 .16 20
CLR/s: R

(a) In front of the rotor, microphone 2.

Figure 10.- Corrected sound pressure level as a function of isolated rotor 1ift
coefficient, a = 7,5°,
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oPICiMAL PICE 15

126 1
VALITY
0 88knots OF POOR Q
© 108 knots
a 142 knots
120

110 4
106 v v
.08 10 18 20
CLR/o: R
(b) Under the rotor, microphone 4.
126 -
o 89knots
© 108 knots
4 142 knots
120 A
Q -
X 116 - o
b -}
110
106 v v +
.06 10 A8 .20
CLR/o R
(c) Under the rotor, microphone 7.
Figure 10,- Concluded.
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ORIGINAL pAGE
F 19
OF POOR QuALITY

1/3 OCTAVE SPECTRA CORRECTED DATA
SYMBOL CLR/or R
RUN 28 PT 6 MIC 2 0 0.082
RUN 28 PT 7 MIC 2 o 0.109
RUN 28 PT 8 MIC 2 8 0.160
130 ;
120 1 Ao
110 -
100 -
, Ol
d8 i $
P N
90 ; [
4
801 :
70
eg - R I R I N IR ..1...'. O—P—0-8 *
160 316 630 1260 2500 65000 10000
FREQUENCY, Hz

(a) In front of the rotor, microphone 2.

Figure 11.- One-third octave spectre as a function of isolated rotor lift coefficient,
velocity = 89 knots, a = 2.5°%
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ax 18
RIGINAL PA
OF POOR QUALITY

1/3 OCTAVE SPECTRA CORRECTED DATA
SYMBOL CLR/o' R
RUN 28 PT 6 MIC 4 o 0.082
RUN 28 PT 7 MIC 4 o 0.109
RUN 28 PT 8 MIC 4 a 0.160
130 .
120 4 A aene

110 -

100 |
dB

80

70 -

60 d . d s ee e b e e e IO IO e e Pt LI I
160 316 630 1260 2500 6000 10000
FPEQUENCY, Hz

(b) Under the rotor, microphone 4.

Figure 11.- Continued.
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OF POOR QUALITY
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Figure 13.- One-third octave spectra as a function of isolated rotor lift coefficient,
velocity = 89 knots, a = 7,.5°.
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Figure 13.- Continued.

92




h,/il L

.
(..:f.

eedel T

3

4

—

ORICINAL pAGE IS
OF POOR QUALITY

1/3 OCTAVE SPECTRA CORRECTED DATA

SYMBOL CLR/' R
RUN 21 PT 12 MIC 7 ) 0.074
RUN 29 PT 6 MIC 7 ° 0.099
RUN 20 PT 1C MIC 7 8 0.124
RUN 20 PT 11 MIC 7 . 0.162
130
120 -

® e L 000, 00000, 00000, 00000, s
t ! ] ' '

] *t
40 80 160 316 630 1260 2600 5000 10000
- FREQUENCY, Hz

(c) Under the rotor, microphone 7.

Figure 13.~ Concluded.

93




1/3 OCTAVE SPECTRA
RUN 21 PT 19
RUN 23 PT 9
RUN 23 PT 10
RUN 23 PT 11
130 5
120 1
110 1
100 -

d8
90 {

80 {
70 -
604 '0.0‘000

20 40

ORIGINAL PAGE 1S
OF POOR QUALITY

MiC
MiC
MiC
Mic

[ N

FREQUENCY, Hz

e, $ 4500, 00008, s,
i ] 1 1

160

CORRECTED DATA
SYMBOL CLu/o R
o 0.080
o 0.114
s 0.13%5
. 0.146

316

1260 2600 6000 10000

(a) In front of the rotor, microphone 2.

Figure 14.- One-third octave spectra as
velocity = 10

94

a function of isolated rotor 11ft coefficient,
6 knots, a = 5.0°.

- merdsr

ot ap andh S

BRI N  adatad

PRSI SUIRI-P PCEN LRSS

e ik LTURB e -

i B &




ORIGINAL PAGE g
OF POOR QUALITY

1/3 OCTAVE SPECTRA CORRECTED DATA A
SYMBOL CLR/or
RUN 21 PT 19 MIC 4 o 0.089
RUN 23 PT 9 MIC 4 ° 0.114
RUN 23 PT 10 MIC 4 a 0.13
RUN 23 PT 11 MIC 4 . 0.145
1@1
120
110 4
100 -
dB ’
%0 \ s
80 - : ’9 6\
¥ AN
70 ¥ ,:': \
\ Ly
60, 000@10000.occo‘.co;to.o‘.o..oooot.- W.'

40 80 160 316 630 1260 2500 6000 10000
FREQUENCY, Hz

(b) Under the rotor, microphone 4.

Figure 14.- Continued.

95

1
i
i
{
{




.

e

ORIGINAL PAQGE IS
OF POOR QUALITY

1/3 OCTAVE SPECTRA CORRECTED DATA
SYMBOL CLr/o R
RUN 21 PT 19 MIC

o 0.069
RUN 23 PT 9 MiC 0.114
RUN 23 PT 10 MIC

(]
a 0.136
RUN 23 PT 11 WMIC . 0.146
130 W

SN~
T T i et

TS

Sv 120 ;
110 4

i 100 -
| dB

1
20

¥
Sav Y,
: "
+ N
- - RN}
v )
= :
. ’ K
80 b ,
- L 3
Y '.‘
[
-, ] LR
—~o [ LI
’ (R
B ) H
=" } . 3
’ 01 P
7 ] L
L]
v
4
Al

*
.
t )
0
'
3 L
w.s ¢ o0 . LR ) LY (R A AR NI I . . . .y

10 160 316 630 12560 2600 GOOO 10000
FREQUENCY, Hz

i (c) Under the rotor, microphone 7. x
e A
s Figure 14.- Concluded.
s é
|
{
i 96
o




ORIGINAL PAGE |y
OF POOR QUALITY

1/3 OCTAVE SPECTRA CORRECTED DATA
SYMBOL CLRr/or R
o 0.087
o 0.093 ]
a 0.1
. 0.138 1

RUN 26 PT 6 MIiC
RUN 23 PT 12 MIC
RUN 23 PT 13 WMIC
RUN 26 PT 9 MIC

130 ;

DR N

120 1

110 ;

.
60 . LR . DRI LR AR . 000't000t|00000

FREQUENCY, Hz

(a) In front of the rotor, microphone 2.

Figure 15.- One-third octave spectra as a function of isolated rotor lift coefficient,
velocity = 106 knots, a = 7.5°,
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Figure 16.- One-third octave spectra as a function of isolated rotor lift coefficient,
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Figure 16.- Concluded.
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Figure 17.- One-third octave spectra as a function of isolated rotor 1ift coefficient,
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