1.0 INTRODUCTICHN

1.1 Background

The Federal Aviation Administration (FRA), along with members of
the helicopter industry, is continually searching for methods to
reduce the cost and effort required for helicopter mnoise
certification. In September 1592, the FAA adopted Appendix J of
the Federal Aviation Regulation (FAR), Part 36, which simplifies
the certification procedures Ior helicopters under 6000 lb gross
weight®. 1In addition, test methods have been proposed by several
helicopter manufacturers which will further simplify the complex
data acguisition methods required by FAR, Part 36, Appendix H°.
The ‘accuracy of these simplified methods is being evaluated by
reprocessing and analyzing previously collected data and comparing
the results with those computed using the more complex, Appendix H
procedure. Reprocessing and analysis is being conducted by the
USDOT/RSPA/Volpe Center Acoustics Facility, in conjunction with the
FAR, and various members of the helicopter industry. The objective
of this effort is to reduce the complexity of the noise
certification process without sacrificing the accuracy of the

resultant noise levels.

Noise measurement flight tests were performed by the FAA and the
Volpe Center at Dulles Internatiomal Airport during June and July,
1983 (Dulles Tests). These tests were originally conducted to
address a series of objectives including the propagation and
environmental impact of helicopter noise. Detailed acoustical,

position, and meteorological data were collected. These tests are

1 walternative Noise Certification Procedure for Primary,
Normal, Transport and Restricted Category of Helicopters Not
Exceeding 6000 1lbs Maximum Takeoff Weight'", Federal Register,
September 16, 1992.

2 mypise Standards: Aircraft Type and ARirworthiness
Certification," Federal Aviation Regulations, Part 36, Washington
D.C.: Federal Aviation Administration, December 22, 1988.
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documented in a series of reports published by the FAR Office of
Environment and Energy’:**°®. Data collected from the following four
selected helicopter noise measurement tests described in these
reports are the subject of the current analysis: the Aerospatiale
SA365N Dauphin 2, the Boeing Vertol 234/CH47D, the Bell 222 Twin
Jet, and the Sikorsky 87s6A. A detailed description of these
helicopters, covering a range of weights from 3560 to 22000 kg, is

presented in Appendix A.

1.2 Scope

The current analysis focuses on a proposed simplification of
aircraft position determination. FAR 326, Appendix H, states: "The
position of the aircraft must be recorded relative to the runway
during the entire time period in which the recorded signal is
within 10 dB of PNLTm" (H36.101(d)). Currently available means of
determining exact aircraft position during this time period are as

follows: radar tracking; video tape recordings of the aircraft;

*Newman, Steven J., Rickley, Edward J., Daboin, Sharon A. and
Beattie, Kristy R., Noise Measurement Flight Test: Data Analyses
Rerospatiale SA 365N Dauphin 2, US Department of Transportatiomn,
Federal 2viation Administration, Qffice of Environment and Energy,
Lpril 1584, Report No. FAR-EE-84-2.

*Newman, Steven J., Rickley, Edward J., Bland, Tyrone L., and
Beattie, Kristy R., Noise Measurement Flight Test: Data/Analyses
Boein Vertol 234 /CH47-D Helicopter, us Department of
Transportation, Federal Aviation Administration, pffice of
Environment and Energy, September 1284, Report No. FAA-EE-84-7.

*Newman, Steven J., Rickley, Edward J., Bland, Tyrone L., and
Daboin, Sharcn, A., Noise Measurement Flight Test: Data/Analyses
Bell 222 Twin Jet Helicopter, US Department of Transportation,
Federal Aviation Administration, Office of Environment and Energy,
February 1584, Report No. FAA-EE-Ei-1.

‘Newman, Steven J., Rickley, Edward J., Bland, Tyrone L., and
Beattie, Kristy R., Noise Measurement Flight Test: Data/Analyses,
Sikorsky S-76A Helicopter, US Department of Transportation, Federal
Aviation Administration, ©Office of Environment and Energy,
Septenber 1984, EReport No. FAA-EE-B4-5.
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the use of a global positioning system. These methods can be

quite costly and the data reduction unnecessarily laborious.

Below is a summary of three alternative methods for determining

aircraft position which were evaluated herein:

[ 'Three-Point’ Pogition Determination: The aircraft track
is determined by fitting a linear regression line through
three points, as follows: (1) The position at overhead;
{2} the positicon 150 m downrange of the centerline center
microphone; (3) the position 150 m uprange of the
centerline center microphone.

& 'Two-Point! Position Determination: The aircraft track
is determined by drawing a line through two points, as
follows: (1] the position 150 m downrange of the
centerline center microphone; (2) the position 150 m
uprange of the centerline center microphcne.

@ 'Cne-Point' Position Determination: The aircraft track
is determined wusing the position at overhead. The
climb/descent angles are assumed to be egual to the

reference climb/descent angles in this situation.

In the above three methods, the altitude at each position is
determined by photographic techniques, thus greatly reducing the
cost and effort required to determine aircrafit position. The
photographing positions utilized in the Dulles Tests were offset
from each microphone and located -183 m, -30.5 m, and +122 m from
the centerline-center microphone. Acoustic data wers cbtained at

-150 m, centerline-center (0 m), and +150 m.

Tables B-1 through B-4 in Appendix B contain the helicopter
altitude at each of the three photographing positions, the
calculated overhead altitude, and the calculated climb angle for

gach position determination method.
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2.0 DATA ANALYSIS

The accuracy of the three proposed methods described in Section 1.2
was evaluated using data from four types of flight conditions:
150 m level flyover; 300 m level flyover; approach; takeoff. For
each condition, the difference between the average Delta 1 and
Delta 2 corrections for the baseline method and the average Delta
1 and Delta 2 corrections for each alternative method were
compared.

2.1 Meteoroclogical Data

Meteorological data from the Dulles Tests were acgquired at 30 m
intervals from ground level through the highest test altitude.
This data was used to calculate the average atmospheric absorption

over the propagation path at the time when PNLT,,. occurred.

2.2 Position Data

Using the overhead altitude and climb angles presented in Appendix
B, a helicopter flight track was constructed for the three positicn
determination methods, respectively. No information was available
on the lateral deviation from the flight track; therefore it was

assumed to be zero.

2.3 Acoustic Data

The original as-measured, one-half second, one-third octave-band
spectral time history (with slow sound level meter characteristics)
for each event was processed. "Masked" one-third cctave-band data,
if any, were corrected using frequency extrapoclation. The
corresponding tracking and meteorological data were merged with the
as-measiured, adjusted data. The EPNL, corrected to reference
conditions, was then computed using the "simplified" correction
method of FAR36. The '"simplified" method uses Delta 1 and Delta 2
adjustment terms to correct for non-standard conditions. The Delta

1 correction adjusts for non-standard metecorological conditions and
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deviations from the reference flight path. The Delta 2 corresction
adjusts for event duration differences resulting from deviation
from the reference overhead altitude and the reference ground

speed.

The as-measured and corrected acoustic data for each event, along
with tracking data, environmental data and helicopter operating
conditions, can be found in the Appendices C through F. In each
Appendix, the data grouped under "sideline-left" were measured by
the microphone that was located to the left side of the helicopter,
and the data under "sideline-right" were measured by the microphone
that was located to the right side of the helicopter. Appendix C
contains data for the three-point position determination method.
Zppendix D contains data for the two-point position determination
method. Appendix E contains data for the one-point position
determination method. Appendix F contains as-measured PNLT time
histories for selected events. Appendix G contains corrected one-
third octave-band spectra at PNLTmax for selected events.




3.0 RESULTS

Tables 1 through 4 show the Delta 1 and Delta 2 correction for each
event and position determination method. For comparative analysis,
the three-point position determination was used as the baseline.
It should be noted, however, that the three-point method is not the
true baseline method. Radar tracking would be required for true
baseline comparisons. The results obtained from the three-point

method may differ from results obtained using actual tracking data.

The results show that the magnitude of the difference between
gorrecticons from one method to ancother are small (i.e., less than
0.39 dB for £flyover and less than 0.56 dB for approach and
takeoff) . Following is a summary of the differences for each

helicopter:

3.1 Rerospatiale SA365N Dauphin 2
For 150 m Level Flyover:

° The change in the average Delta 1 value ranges from -.03
to +.01 dB.
a The change in the average Delta 2 value ranges from -.02
to +.01 dB.
For 300 m Level Flyover:
® The change in the average Delta 1 value ranges from -.12
te +.06 dB.
@ The change in the average Delta 2 value ranges from -.02
to +.04 dB.
For Approach:
® The change in the average Delta 1 value ranges from -.03
to +.21 dB.
@ The change in the average Delta 2 value ranges from .00
to +.10 dB.




The one-point position determination method yields
results much closer to the baseline method than the two-
point.

For Takeoff:

The change in the average Delta 1 value ranges from -.33
to +.42 dB.
The change in the average Delta 2 value ranges from -.17
to +.21 dB.

3.2 Boeing Vertol 234/CH47D

For 150 m Level Flyover:

The change in the average Delta 1 walue ranges from -.09
to +.05 dB.
The change in the average Delta 2 wvalue ranges from -.01
to +.08 dB.
The one-point position dstermination methed vyields
results slightly closer to the baseline method than the

two-point.

For Approach:

The change in the average Delta 1 value ranges from .00
to +.15 dB.
The: change in the average Delta Z value ranges from -.06
tor =301 dB:
The one-point position determination method yields
results slightly closer to the baseline method than the

two-point.

For Takeoff:

The change in the average Delta 1 value ranges from +.02
to +.28 dB.
The change in the average Delta 2 value ranges from -.08
te +.01 dB.




3.3 Bell 222 Twin Jet
For 150 m Level Flyover:

L The changes in the average Delta 1 value range from -.39
to +.17 dB.
] The change in the average Delta 2 value ranges from -.07

to +.16 dR.
® The two-point position determination method vwyields

results slightly closer to the baseline method than the
one-point.

For 300 m Level Flyaover:

@ The changes in the average Delta 1 wvalue range from -.10
to +.03 dB.

& The change in the average Delta 2 wvalue ranges from -.01
to +.03 d4BE.

-] The two-point position determination method yields

results slightly closer to the bassline method than the
one-point.

For Approach:

@ The change in the average Delta 1 value ranges from +.01
to +.30 dB.

@ The change in the average Delta 2 wvalue ranges from -.15
to +.03 dB.

L The two-point position determination method yields

results slightly closer to the baseline method than the
one-point.

For Takeoff:

] The change in the average Delta 1 value ranges from -.31
to +.56 dB.

2 The change in the average Delta 2 value ranges from -.16
to +.02 dB.

2 The one-point position determination method yields

results slightly closer to the baseline method than the

two-point.




3.4 Sikorsky S-76A
For 150 m Level Flyover:

For 300 m
L]

The changes in the average Delta 1 value range from -.12
te .00 4B,

The change in the average Delta 2 wvalue ranges from .00
to +.04 dB.

The Ctwo-point position determination methed vyields
results slightly closer to the baseline method than the
one-point.

Level Flyover:

The changes in the average Delta 1 value range from -.04
te +.05 dB.

The changes in the average Delta 2 value range from -.02
to +.01 dB.

For Approach:

The changes in the average Delta 1 value ranges from .00
to +.10 dB.

The change in the average Delta 2 value ranges from -.02
to .00 dB.

The one-point position determination method wields
results slightly closer to the baseline method than the
two-point.

For Takeoff:

Based on

The change in the average Delta 1 value ranges from +.02
Lo 4422708,
The change in the average Delta 2 value ranges from -.08
to .00 dB.
The one-point position determination method yields
results slightly closer to the baseline method than the
two-point.
the above comparisons, it can be concluded that the

methods evaluated herein are essentially equivalent for determining

helicopter position.
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Table la. Aerocspatiale SA365N Dauphin 2
Delta 1 and Delta 2 Summary
150 m Level Flyover

Event Sideline Left Centerline Center S5ideline Right
Delta 1 Delta 2 Delta 1 Delta 2 Delta 1 Delta 2
Three-Point Position Determination
) ~-D.27 -0.15 0.01 -D0.23 -0.22 -0.18
LB ~0.38 -0.11 -0.20 -0.14 -0.38 -0.13
A1D -0.27 -0.21 0.00 -0.28 -0.22 =0.23
Average -0.31 -0.16 -0.08 -0.22 -0.27 -0.18
Two-Point Position Determination
Ab -0.27 -0.15 -0.00 -0.22 -0.23 -0.18
AR -0.38 =0.11 -0.15 -0.14 -0.36 -D.14
A0 =0.30 =0.21 =005 -0.25 =0.25 -0.22
Average -0.32 -0.16 -0.07 -0.22 -0.28 -0.18
One-Point Position Determination
AB -0.27 -0.15 0.01 -0.23 -0.23 -0.18
AB -0.3%9 -0.0% =0.24 -0.11 =0.39 -0.12
A10D -0.19 -0.24 1 o =-0.33 =013 -0.28
Average -0.28 -0.18 -0.03 -0.22 -0.25 -0.19
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Table 1lb. Aerospatiale SA3ES5N Dauphin 2
Delta 1 and Delta 2 Summary
300 m Level Flyover

Event Sideline Left Centerline Center Sideline Right
Delta 1 Dalta 2 Delta 1 Delta 2 Delta 1 Delta 2
Three-Point Pogition Determination

D2z F. 11 =-0.32 0.25 -0.34

D24 -0.58 -{0.08 =052 =0.11

Average -0.24 -0.20 -0.14 -0.23
Two-Point Position Determination

D22 =0.02 =0.28 013 =0.30

D24 L -0.08 -0.48 =0.11

Average -0.30 -0.1%9 -0.18 -0.21

One-Point Posgition Determination

D2z 0.35 -0.40 0.46 =042
D24 = 59 -0.08 — 53 =0.10
Average -0.12 -0.24 -0.04 -0.26
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Event

F4g
Fa7
F48
Fas
F30
P51

Average

F4a
Fa7
Fam
P45
F50
FS51

Avarage

Fag
Fa7
F48
F43
F50
F51

Average

Table lc. Aerospatiale SA365N Dauphin 2

Delta 1 and Delta 2 Summary

Approach
Sideline Left Centerline Center
Delta 1 Delta 2 Delta 1 Delta

Three-Point Position Determination

No Data -1.08 0.47
Mo Data -1.3p Q.58
No Data =0.83 0.36
No Data =0.62 0.27
No Data =0.68 0.28B
HNo Data -L.32 Q.58
=0.87 0.42

Two-Point Position Determination
No Data -1.086 0.48
No Data -1.386 0.62
No Data =1.17 Q.52
No Data =1.03 0.45
No Data -0.88B 0.36
No Data =1.57 0.70
=1.18 0.52

One-Point Posgition Determination
No Data -=1.08B 0.47
No Data =1.30 0.58
No Data -0.83 026
No Data -0.62 DL2TF
No Data -0.63 D27
No Data =1.:32 0.58
-0.96 0.42

313

2

Sideline Right

Delta 1

-0.42
—0.53
-0.58
-0.35
=036
-0.74

-0.50

-0.45
-0 .55
-0.65
-0.43
-0.45
-0.80

-0.56

-0.486
—-0:53
~.51
-0.28
-0.35
el £ R

-0.47

Delta 2

.12
0.18
0.12
Q.08
0.06
0.20

0.13

Q.13
.18
0.15
013
Q.08
0.21

0.13
0.17
0.10
0.06
0.08
0.17

0.12



Table 1d. Aercspatiale SA365N Dauphin 2
Delta 1 and Delta 2 Summary

Takeoff
Event Sideline Left Centerline Center Sideline Hight
Delta 1 Delta 2 Delta 1 Delta Delta 1 Delta 2
Three-Point Position Determination
E27 {1, 0.26 gt IS b 0.78 =1.17 0.33
EZ9 =0.88 0,321 =2 T .92 -1 .25 0.38
E30 =0.95 0.2 -2.'69 b [y 7, -1.42 o.44
E31 -0.88 0.29 -2 L5 0.89 -1.67 0.36
E32 No Data -2.74 1.16 ~1.45 0.44
E33 ¥o Data -3.186 1035 et SR i 0.51
Average -0.88 -2.48 1.03 ~1.45
D.41
Two-Point Position Determination
E2T7 ~0.396 0.29 -2.40 0.54 -1.33 0.37
E28 =1: 01 0.35 -2.60 1.08 =137 0.42
E30Q =1..0°7 0,473 -3.18 130 -1.57 0.48
E31 -1.08 0.35 -2.61 .88 -1.87% 0.42
E32 No Data -3.14 1.31 -1.57 0.48
E33 No Data -3.47 1l.48 e AR i 0.53
Average -1.03 0.35 -2.90 1.20 -1.58 0.45
One-Point Position Determination
E27 -0.867 0.18 -1.70 0.59 -1.03 0.23
EZg8 =0.75 0.19 -1.85% 0.69 =105 .27
E30 =0.74 0.23 -2.18 .81 =1.23 0.30
E31 -0:5T5 0T -1.72 0.63 -1.43 0.25
E32 No Data -2.47 0.896 S 0.35
E33 No Data ~2.85 128 -1.559 0.42
Average ~0.73 0.19 -2.15 0.81 -1.28 0.30




Event

RhRBBE

Average

Avearage

Rl
AZ
R3
A4
A5
A

Average

Table Za. EBoeing Vertol 234/CH47D

Delta 1 and Delta 2 Summary
150 m Level Flyover

Sideline Left Centerline Center

Delta 1 Delta 2 Delta 1 Delta
Three-Point Position Determination
Q.38 -0.13 0,66 -0.28
g.52 -0.37 0,84 -0.54
0.28 =0.0% 0.43 =0.20
0.32 -0:13 Q.51 -0.21
0.486 -0.15 LB Frh ] -0.32
&.97 -0.36 1551 -0.pd
0.49 -0.18 0.78B -0.37
Two-Point Position Determination
0.41 =0.15 Lk ~D.32
0.33 -0, 30 0.52 -0.40
D.28 -0.09 0.44 -0.20
0.34 -0.13 0. 53 =-0.23
0.45 -0, 15 D.70 -0.32
0.94 -0.34 1.486 -0.62
0.46 -0.1% 0.7F3 -0.35
One-Point Position Determination
0.189 -0.07 0. 386 -0.15
0.89 -0.51 1.43 -0.79
0.34 =0.11 Q.53 =0.24
0.35 -0.14 .55 -0.23
0.51 =0.17 .80 -0.36
1. 01 -0.37 Lo5T -D.66
0.55 -0.23 0.87 -0.41
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2

sideline Right

Delta 1

Q.37
0.56
Q37
0.33
0.48
1.00

0.42
0.34
0.37
Q33
0.48
0.86

0.48

21
94
.43
.36
.53
.04

Pooooo

[ =]

a5

Delta 2

=0.16
-0.34
-0.12
-0.210
-0.18
-0.33

-0.21

-0.18
=0 .27
-0.12
-0.10
-0.18
-0.32

-0.20

.08

-0.la
-D.11
-0.20
-D::34

-0.23



Table 2b. Boeing Vertol 234/CH47D
Delta 1 and Delta 2 Summary

Approach
Event Sidelins Left Centerline Center Sideline Right
Delcas 1 Delta 2 Delta 1 Delta 2 Delta 1 Delta 2
Three-Point Position Determination
H30 0.44 -0.42 0.92 =0.685 0.49 -0.47
H21 .54 =0.48 119 -0.80 0.69 -0.53
H32 0.38 =38 o By -0.57 0.40 -0.43
H33 o.57 -0.46 1.08 -0.74 D81 -0.50
H34 0.19 -0.38 0.38 =0.48 g.28 -0.45
H35 0.52 0.06 C.9B -0.23 DL &l 0.01
Average D.486 -0.34 0.88% -0.58 0.51 -0.40
Two-Point Position Determination
H30 837 -0.40 0.77 -0.60 b.43 -0.45
H3il (.55 -0.45 0.95 -0.%3 0.61 -0.50
H3Z 0.31 =0.325 0.&62 -0.51 0.34 -0.,.40
H23 0.45 =0.42 0.87 =0.65 0.51 -0.46
Haz4 0.16 =0.39 g.2%8 -0.46 0.27 -0.,44
H35 0.51 0.08 0.87 ~0.19 258 -0.02
Average 0.39 -0.33 0.74 -0.52 D.46 -0.37
One-Point Position Determination
H30 0.42 -0.39 0.88 -0.62 0048 -D.44
H31 0.e%9 -0.45% F Rner iy, =83 Th -0.53
H3z Q.38 -0.37 0.786 -0.586 Q.40 -0.42
H33 Q.62 -0.45 1:15 -0.786 0.87 -0.50
H34 Q.07 =0:3L Q.09 -0.34 0.18 -0.36
H35 0.43 .08 Q.85 =0.18 g.58 0.05
Average 0.45 -0.32 0.83 -0.55 051 -0.37
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Event

G4l
G42
G43
Fa4
G45

Average

Gal
42
G43
G444
G45

Average

Average

Table 2Zc. EBoeing Vertol 234/CH47D

Delta 1 and Delta 2 Summary

Takeoff
Sideline Left Centerline Center
Delta 1 Delta 2 Delta 1 Delta
Three-Point Position Determination
1.23 -0.67 2.83 -1.45%5
0.53 =0.46 D.95 -0.868
1.186 =0.18 2.92 -0.98
0.14 -0.21 -0.95 Q.19
g.11 -0.42 -0.38 -0.21
B.63 -0.39 1.097 =0.63
Two-Point Position Determination
1.12 -0.85 2.55 =1.35
0D.41 -0.43 0.61 -0.55
1.08 =016 2.59 -D.B&
0.08&6 -0.20 =1.20 -D.289
0.08 =0, 41 -0.5%8 -0D.13
0.55 -0.37 0.79 -0.64
One-Point Position Determinaticn
1.15 -0.62 2.8%9 -1.36
0.54 -0.48 1..0G2 =0.70
i.18 -0.11 278 =0.87
0.ay7 =0.17 -1:.20 0.32
0.09 -0.40 -0.52 =-0.15
0.581 -0.35 0.596 =0.55

il

Sideline Right

Delta 1

1.18
0.45
1.16
0.01
0.08

0.57

L.a7
0.34
1l.04
-0.04
0.02

L.d&
0.48
1 Bl e
~0.03
0.04

0.55

Deltas 2

-Q.59
-0.38
-0.11
-0.16
-0.386

-0.32

-0. 50
-0.41
-0.08
-0.13
-0.36

-0.28




Table 3a. Bell 222 Twin Jet
Delta 1 and Delta 2 Summary
150 m Level Flyover

Event Sideline Left Centerline Center Sideline Right
Delta 1 Dalta 2 Delta 1 belta 2 Delta 1 Delta 2
Three Point Position Determination
cxo -0, 986 0.44 -2.34 0.98 -0.B9 0.4£1
211 =-0.37 0.19 -0.85 0.38 -0.29 g.1s
c12 -0.98 0.45 =23 0.99 =003 Q.42
e -1.48 0.&8 S 4 e 1.60 -1.45 0.66
C14 -1.08 0.49 =255 1,10 o ] B .48
15 -0.41 0.1B -1.04 0.40 -0.36 0.18
Average -0.88 0.41 -2.13 0.51 -0.82 0.38
Two Point Pogition Determination
c1i0 -0.97 0.45 =2.37 .89 -0.92 0.42
iy =0.45 0,23 -1 .08 0.47 -0.39 Q.20
ciz -1.08 .49 -2.87 b B -1.04 0.47
C13 ~1.49 0.68 -3.71 1.64 -1.48 0.87
Cl4 -1.,13 0.51 -2.67 L1.I5 -1.07 0.48
L5 —0.53 0.22 g Ll i 0.50 =0.47 0D.20
Average -0.94 0.43 -2.30 0.98 -0.80 0.41
One Point Position Determination
10 -0.839 0.41 -2 07 091 -0.84 D.29
ci1 -0.18 24 e 2 € -0.44 0.21 —=0.210 0.09
ciz -0.72 0.34 -1.70 Q.72 -0.65 0.31
Ccl3 -1.41 0.65 -3.40 1.52 -1.37 0.63
Cl4 -0.98 0.45 -2.28 089 =082 0.42
cls -0.14 0.07 -0.44 0,15 =-0.06 0,04
Average -0.72 0.34 -1.74 0.7 -0.66 0.31

ig




Event

Average

A2
A3
nd
RS
Re

Average

A2
A3
4
AS
Ag

Average

Table 3b. Bell 222 Twin Jet
Delta 1 and Delta 2 Summary
300 m Level Flyover

Sidelins Left Centerline Center

Delta 1 Delta 2 Delta 1 Delta
Three-Point Position Determination
U5 -0.19 0D.78& =025
=-G.09 D.01 =008 0.01
Q.37 =0.17 0.4%9 -0.21
0,24 -0,13 0531 0,15
=-.- 78 D.34 -1.01 D.42
Q.06 =0.03 0.08 -0.04
Two-Point Position Determination
0.&84 =0.22 0.85 -0.29
-0:A2 D.D0D2 -0.14 D03
0,39 -0.18B 0 R -0.22
b e =D.12 0.26 -0.14
=0.82 0.329 =12 1F 0.48
0.03 -0.02 0.06 =0.03
One-Point Position Determination
0.38 =011 0.54 -0.15
=0.04 -0.02 -0.02 =0.02
0.40 -0-1IB 0.53 -0D.22
.41 -0.19 0,53 -0.23
=0, 44 0,24 =0.64 0.28
0.14 -0.05 .19 =-0.07

19

2

Sideline Right

Delta 1

0.60
-0..03
.43
.30
-0.65

0.13

0.65
=0.05
0.46
0,2e
=TT

.40
0.03
0.46
0.47
-0.37

0.20

Delta 2

-0.21
-0.02
-0.20
=045

0.32

-0.05

-0.25
=001
-0.20
-0.1%

0.36

-0.05

-0.14
-0.04
=021
-0.21

.21

-0.08




Table 3c. Bell 222 Twin Jet
Delta 1 and Delta 2 Summary

Approach
Ewvent Sideline Left Centerline Center Sideline Right
Delta 1 Delta 2 Delta 1 Dalta 2 Delta 1 Delta 2
Three-Point Positicn Determination
L1l =015 .08 -0.34 0.15 =0.04 0.01
L2 -0.03 0,20 -0.04 0.20 -0.01 .15
L3 -0.57 0.18 L B g o) 0.48 =3 0.14
L4 -0.31 0,20 -0.75 0.41 -0.19 .15
L& -0.34 0.22 -0, 87 0.47 -0,23 0.17
L& -0.23 0.08 -0.52 023 -0.08 0.04
Average -0.27 0.16 -0.5%9 0.32 -0.15 0.11
Two-Point Position Determimation
L1 -0, 20 0.08 -0.48 £, 2 -0.09 0.04
L2 -0, 086 0.20 =0.11 0,23 -0.04 =0.0%1
L3 —-0.58 Q.19 -1.06 D.49 -0.32 0.14
L4 .32 0.20 -0.78 D.42 =021 0.15
L5 -.35 0.21 -0.50 0.47 -0.24 0.17
1.6 =018 Q.04 05329 .15 -0.04 -0.01
Average -0.28 0.15 -0.62 0.33 -0.16 0.08
One-Point Position Determination
Ll =0 AT 058 -0.40 0.19 -0,06 0.03
L2 =0.13 0.26 =027 0.33 0,10 0.21
L3 -0.66 0.24 =3 15 Q.55 -0.38 0.16
L4 =0.41 0.25 =31 .02 0.55 -0.30 0.20
L5 -0.45 0.28 -1.1B 0.62 -0,325 0,23
L& =-0.51 0.22 -1.28 0,60 -0.28 g.18
Average -0.38 0.22 -0.83 0.47 -0.26 0.17
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Event

K21

K23
K24
K25

Average

Average

K21
K22
K23
K24
K25

Average

Table 3d., Bell 222 Twin Jet
Delta 1 and Delta 2 Summary

Takeoff
S8ideline Left Centerline Ceinter
Delta 1 Delta 2 Delta 1 Delta
Three-Point Position Determination
1.74 -0.686 2l =1.13
2.81 -1.12 4.38 -1.84
2,80 -0.98B £.37 -1.71
2.856 =15l 4.37 -2523
3,91 -1.80 L -2.37
2.82 -1.21 4.32 -1.88
Two-Point Position Determination
1.41 -0.55 2.24 -0.93
2.49 =1.02 3,91 =-1.68
2.33 -0.84 1.67 -1.47
2.48 -1.35%9 381 -2.03
2.95 =1.47 5F.18 -2.23
2.33 -1.05 3.76 -1.67
One-Point Position Determination
1.98 -0.77 2.18 =130
2.9%9 -1.18 4.63 =-1.82
3. 0% -0.88 4 .81 -1.68
3.1 -1.35 4 .75 -2,.32
3.31 -1.38 5.78 =-2.20
2.580 =1.15 4.63 -1.88
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2

Sideline Right

Delta 1

1150
2057
2.56
2.45
3..05

2.43

ks
2.26
2.10
2.08
272

2.07

1.74
2.74
2.82
2.69
3.08

2.61

Delta 2

-0.58
-1.08
-0.821
-1.44
-1.49

-1.0%8

-0.48
=085
=0T
-1.32
=1l.4l

-0.58

-0.63
-1.05
-0.82
-1.48
=1.32

-1.08



Table 4a. Sikorsky 8762
Delta 1 and Delta 2 Summary
150 m Level Flyover

Event Sideline Left Centerline Center Sideline Right
Delta 1 Delta 2 Delta 1 Delta 2 Delta 1 Delta 2
Three-Point Position Determination
B7 =0.91 -0.20 -1.49 0.18 -D.65 =0.13
BE -0.41 =023 =098 -0.06 =0.57 =0.20
Bo =022 = 35 -0.19 =0.16 € Jrm -D.18
B1OD =, 04 -0.,04 -0.07 -0.04 e 7 e Y =-0.01
BR1Z2 -0.15 0.01 -0.34 0.08 -0.28 0.04
B13 0.23 =816 4 B0 -0.324 D.34 -0.13
Average -0.25 -0.11 -0.40 -0.06 -0.25 -0.11
Two=Point Position Determination
BY -0.89 =-0.11 -1.48 0.07%7 -0,63 =0.14
BH -0.44 =0.22 -1.02 -0.04 -0.60 =0..19
BS =0.18 ol 2 £ 1 b B B =0.18 -0.14 -0.20
B10O =-0.05 =-0.03 =0: 09 =0.04 -0.17 k7 b
212 =0.15 0.01 -0.32 0..05 -0.27 0.04
Bl3 0.23 -0.16 0.70 -0.34 0.34 -0.1%
Average -0.25 -0.11 -0.39 -0.08 -0.25 -0.12
One-Point Position Determination
B7 -0.8B% =0.12 =1.35 0.11 -0.63 =0.15
EB -0.38 =-0.24 -0.8B9 =0.-20 =053 -0.22
BS -0.16 ¢ i -0.08 -0.21 -0.12 -0.20
Bl1O -0.01 -0.04 -0.04 -0.05 -0.15 -0.02
Blz2 -0:12 0.00 =027 0L 03 -0.24 0.02
B13 0.29 =018 0.B2 -0.3%9 0.40 -0.22
Average -0.21 -0.13 0.30 ~0.10 =0.21 -0.13
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Table 4b. Sikersky S7EA
Delta 1 and Delta 2 Summary
300 m Level Flyover

Event Sideline Left Centerline Center 3ideline Right
Delta 1 Delta 2 Delta 1 Delta 2 Delta 1 Delta 2
Three-Point Pogition Determination
Ez24 0.57 =0.310 Q.73 -0.17 0.68 -0.12
E25 0D.58 -0.41 0.72 -0, &5 D 85 =0,28
EZ2& 0.83 -0.26 0.86 -0,33 0.66 -0.28
EZ7 -0.10 0.01 =0.28 0.03 ~0.18 0. 04
EZB 0.38 =0.17 0.55 =0.22 0.4a4d -0.18
Average 0.41 -0.18 0.52 -0.23 0.42 -0.1%
Two-Point Position Determination
E24 0,63 -0:12 0.81 =020 4 ey =0.15
E25 0:&3 -0.43 .72 -0.47 0.80 =-0.40
EZ28 0.85 ~D.286 @.E9 -0.34 0.6&67 -D.29
E27 -0.11 D.02 =0.29 0.04 -0.19 D.04
E2B 0.44 =-0.19 0.61 -0.24 0.49 =0.21
Average 0.45 =0.20 0.58 -0.24 0.486 -0.20
One-FPoint Position Determination
EZ24 0.50 -0.08 0.64 =0.14 0.57 -0.10
E25 0.48 -0.37 0.55 -0.40 0.44 -0.35
E26 .62 -0.:26 0.B6 =033 Q.65 -0.28
E27 =0.11 0.01 -0.27 0.03 -0.18 0.04
E28 0.38 -0.17 Q.53 -0.22 0.43 -0.159
Average 0.37 -0.17 0.47 -0.21 0.38 -0.18
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Event

IS0
I51
ISz
I53
Is4
I55

Average

150
131
I52
I53
I54
I58

Average

is50
51
I52
I53
I5a
I55

Average

Table 4c. Sikorsky S764
Delta 1 and Delta 2 Summary

Approach
Sideline Left Centerline Center
Delta 1 Delta 2 Delta 1 Delta
Three-Point Position Determinaticn
=033 0.20 -0.80 0.43
=}.35 0.02 -0, 75 0:.23
No Data -0.58 0.33
-0.35 0.34 -0.93 0.37
-0.18 0.13 -0.32 .22
-0.47 0.20 07T 0.42
-0.34 0.13 -0.78 0.33
Two-Point Position Determination
-0.3£ R.20 -0 .B& 0.45
-0.44 0.086 -0.97 0.33
No Data -0.%8 .32
=-0.39 0.12 -1.04 0.42
=0.22 Q.14 -0.43 0.16
=0.52 0.22 -0.51 .37
-0.38 .15 -0.8B6 0.34
One-Point Position Determination
-0.42 0.25 -1.09 0.56
=0.286 -0.03 -0.50 0.10
No Data -1 .17 0.40
-0.328 B2 =100 0.40
-0.1% g.14 -0.327 0,24
=0.48 0.20 -0.75 0.41
-0.34 0.14 -0.81 0.35
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2

Sideline

Celta

-0.29
-0.02
-0.20

-0.17

-0.23
-0.08
=025

-0.21

=031
-0.04
=1L1a

-0.18

1

No
Mo
No

No

No

Ho
ko

Right
Delga 2

Data

Data

Data
0.06&
0.08
0.1s

0.10

Data

Data

Data
0.08
.09
0.18

Data

Data

Data
Q.07
G.09
0.5




Table 4d. Sikorsky S76A
Delta 1 and Delta 2 Summary

Takeoff
Event Sideline Left Centerline Center Sideline Right
Delta 1 Delta 2 Delta 1 Delta 2 Delta 1 Delta 2

Three-Point Position Determination

F28 0.66a =0.07 1.58 -0.45 0.531 -0.01
F30 0. 77 -0.12 1.81 -0.58 0.62 -0.08&
F31 0.84 -0.19 2.03 -0.8&7 0.71 -0.13
Fiz 0.60 =0.07 1.64 -0.,486 0. 55 0.00
33 g.1l6 0.16 0.25 W13 0,02 0.22
F34 0.23 .08 Q.55 -0.04 [ 5 I 0.14
F35 -0.29 D.46 =1 .36 B.81 -0.50 0.52
F3b 0,00 D29 -0.20 0.30 -0:.17 Q2T
Average 0.37 0.06 0.75% -0.12 0.23 0.12
Two-Point Pogition Determimation
F29 0.58 -0.06 1.38 -0.39 0.42 0.00
F30 0.&88 =0.10 1.61 =0.49 0.54 -0.04
F3l 0.72 -0.16 1.73 =057 0.58 -0.10
F3i2 .55 -0.08 1.52 -0.41 0.50 D01
F3i3 0.09 0.18 0.05 0.20 -0.05 0.24
F34 0.12 0.10 0.26 0.06 -0.01 0.16
F35 =0.37 0.47 -1.66 0.892 -0.589 Q.53
F3e -3.10 0.24 =051 0.41 -0.28 0.30
Average 0.28 g.o08B 0.55 -0.03 0.14 0.14
Cne-Point Position Determination
F29 0.681 -0.07 1.47 =0.42 0.46 Q.00
F30 0.73 -0.11 1T -0.,53 0.58 =0. 05
F31 Q.79 -0.14 1.89 =0.59 0.65 -0.07%
F3iz 0.57 -0.08 1.57 -0.46 0.52 -0.02
F3i3 0.16 0.13 0.24 0.10 Q.02 0.19
F24 0.18 Q.10 0,44 0.02 0.408 0.17
F35 =0.26 0.42 -1.27 0.775 -0.47 0.48
Fi6 0.01 0.20 -0.18 0.28 -0.16 0.26
Average 0.35 0.06 0.73 -0.11 0.21 0.1z
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Appendix A
Test Helicopter Descriptions






TEST HELICOPTER DESCRIPTIONS

Zerospatiale SA365N Dauphin 2!

The SA 365N Dauphin 2 is a twin turbine-powered transport
helicopter capable of carrying eight passengers and a crew of two.
The helicopter is manufactured by Aerospatiale Helicopter
Corporation of Grand Prairie, TX, and was certificated by the FARA
in November 1981. Standard features of the aircraft include a 177
cubic foot cabin with removable passenger seats, provision for air
conditioning and soundproofing, and a baggage compartment of
approximately 1.59% cubic meters. An additional feature of the
aircraft is the fenestra, a tall rotor encased in a shroud or duct
and mounted in line with the tailcone axis.

Selected operational characteristics, cobtained from the helicopter
manufacturer, are presented below in Table A-1.




Table A-1
Helicopter Characteristics

Helicopter Manufacturer Aerospatiale Helicopter Corporation
Helicopter Model SA 365N Dauphin 2

Helicopter Typse Single rotor

Test Helicopter N-Number 365 AH

Maximum Greoss Takeoff Weight 3850 kg

Number and Type of Engine(s) 2 Turbomeca ARRIEL 1C
Shaft Horsepower (per engine) 710 HP

Maximum Ceontinuous Power 584 HP

Specific Fuel Consumption
at Maximum Power 85 (lb/hr/hp)

Never Exceed Speed (V) 175 kts

Max Speed in Level Flight
With Max Continucus Power 150 kts tas

Speed for Best Rate of Climb 75 kts
Best Rate of Climb B.128 m/=

Main and Tail Rotor Specifications

Rotor Speed (100%) 365 rpm 4706 rpm
Diameter 1192 m 9 om
Choxrd 385 mm 43,434 mm
Number of Blades 4 13
Peripheral Velocity 228 m/= 221.6 m/s
Disk Loading 338.5 Pa

Fundamental Blade Passage
Frequency 24 H=Z 1020 H=

Rotational Tip Mach
Number (25°C) .6587 .6402




Boeing Vertol 234/CH47D (Chinook)

The 234/CH47D is was originally designed for the Army as an all-
weather medium transport helicopter by Boeing Vertol of
Philadelphia, PA. It is equipped to transport two pilots, 33 to 44
Lroops or 24 litters and two attendants. Other features include a
triple external cargo hook system, ferry fuel tanks, and a power-
down ramp and water dam so that the ramp may operate on water.

Selected operational characteristics, obtained from the helicopter
manufacturer, are presented below in Table A-2.




Table A-2

Helicopter Characteristics

Helicopter Manufacturer
Helicopter Model

Helicopter Type

Test Helicopter N-Number
Maximum Gross Takeoff Weight
Number and Type of Engines
Shaft Horse Power

Maximum Continuous Power

Specific Fuel Consumption at
Maximum Power

Never Exceed Speed (V,..)

Speed for Best Rate
of Climb (V,)

Best Rate of Climb

Forward and Aft Rotor Specifications

Rotor Speed
Diameter

Chord

Number of Blades

Fundamental Blade Passage
Fregquency

Fotational Tip Mach
Number (25°C)

Boeing Vertol

234

Tandem Rotor

N J01s8

21999 kg

2 Lycoming TE5-L-712
4075 HP

2975 HP

.533 lb/hr/hp

150 kts
85 kts

5.7 m/s5

225 rpm
18.3 m
0.8 m

3

11 Hz

.63489




Bell 222 Twin Jet

The Bell 222 is a twin turbine-powered transport helicopter capable
of carrying eight passengers and a crew of two. The helicopter is
manufactured by Bell Helicopter Textron of Ft. Worth, TX, and was
certificated by the FAA in Bugust 1979. Standard features of the
aircraft include a 3.82 cubic meter passenger cabin which provides
space for people over 1.8 m tall, a 226.8 kg baggage compartment,
and provisions for an environmental control system  and
soundproofing. Selected operational characteristics, obtained from
the helicopter manufacturer, are presented in Table A-3.




Table A-3
Helicopter Characteristics

Helicopter Manufacturer Bell Helicopter Textron
Helicopter Model Eell 222

Helicopter Type Single Rotor

Test Helicopter N-Number N2057B

Maximum Gross Takeoff Weight 3560 kg

Number and Type of Engine(s) 2 Lycoming LTS 101-650C-3
Shaft Horse Power (per engine) 575 HP

Maximum Continuocus Power 1110 HP

Specific Fuel Consumption at
Maximum Power .514 1b/hr/hp

Never Exceed Speed (V_..) 141 kts

Max Speed in Level Flight
with Max Continucus Power 141 kts

Speed for Best Rate of Climb 65 kts
Bast Rate of Climb 8.128 m/=s

Main and Tail Rotor Specifications

Rotor Speed (100%) 348 rpm 1881 rpm
Diameter 12.1 m 2'm

Chord .73 m 25 m
Number of Blades 2 2
Peripheral Velocity 220.7 m/s 195.4 m/s
Blade Load 3874 Pa

Fundamental Blade Passags
Frequency 12 H=z 63 Hz

Rotational Tip Mach
Number (259(C) L6375 5636




Sikorsky S76A

The Sikorsky S-76A is a twin turbine, general purpose all-weather
helicopter designed to meet the needs of the offshore oil support,
the corporate executive, and the general utility markets. It is
manufactured by Sikorsky Aircraft of Stratford, CT' ‘and ‘can
accommodate a pilot, a copilot and up to twelve passengeres.
Various executive/luxury layouts are available. Also available are
three different medical kits to convert the S-76A to an air mediecal
evacuation system; a single stretcher intensive care unit; or to a
three stretcher ambulance. Selected operational characteristics,
obtained from the helicopter manufacturer, are presented below in
Table A-4.




Table A-4
Helicopter Characteristics

Helicopter Manufacturer Sikorsky RAircraft
Helicopter Model 5-T764

Helicopter Type Single Rotor
Test Helicopter N-Number N38

Maximum Gross Takeoff Weight 4672 kg

Number and type of engine(s) 2 Detroit Diesel Allison 250-C30
Shaft Horse Power (per engine) 676 HP

Maximum Continucus Power 650 HP per engine

Specific Fuel Consumption at
Maximum Power .64 1b/hr/hp

Never Exceed Speed (V_) 155 kts

Max speed in Level Flight with
Max Continuous Power (V) 145 kts

Spead for Best Rate
of Climb (V) 74 kts

Best rate of Climb £.86 m/s

Main and Tail Rotor Specifications

Rotor Speed (100%) 293 rpm 1611 rpm
Diameter 13.4 m 12.4 m
Chord A0 m L17 m
Number of Blades 4 4
Peripheral Velocity 205.7 m/s 205.4 m/s
Blade Load 4213 .4 Pa

Fundamental Blade Passage
Frequency 20 H= 107 Hz

Rotational Tip Mach
Number ([25°C) .594 L5894










Table B-4
Photo Tracking Data

Sikorsky S76A
06/13/83
Event Altitude at Photo Position Overhead Altitude (m) Climb Angle (Deg)
-1829m | 80.5m [+121.9 | 3Point [ 2Point [1Point | 3Point | 2Point | 1 Point
Profile Type: 150 m Level Flyover
B7 140.2 135.2 129.6 133.7 1341 135.2 -1.7 -1.8 0.0
BB 138.4 141.6 140.6 140.5 139.7 141.6 0.4 0.4 0.0
[=12] 155.6 151.3 146.2 149.8 150.8 513 -1.5 -1.5 0.0
B10 1512 151.9 151.4 151.5 151.2 151.2 0.0 0.0 0.0
Biz 150.2 148.9 146.4 148.0 1483 148.9 -0.5 -0.6 0.0
B13 166.1 163.9 158.2 162.2 162.3 163.9 -1.1 -1.2 0.0
Profile Type: 200 m Level Flyover
E24 327.9 320.7 3228 323.1 325.1 320.7 -0.8 -0.9 0.0
E25 3232 318.0 323.4 321.5 323.2 318.0 0.0 0.0 0.0
E26 326.7 323.5 322.2 323.5 324.2 323.5 0.7 -0.8 0.0
E27 296.4 297.8 298.1 297.7 297.4 297.8 0.3 0.3 0.0
E28 325.6 315.3 311.9 315.8 3176 315.3 2.3 2.5 0.0
Profile Type: Takeoff
F2g 93.8 123.8 151.3 130.3 128.4 129.3 9.7 10.9 10.3
F30 86.9 127.2 154.6 133.6 131.5 132.6 9.7 10.9 10.3
F31 80.9 128.9 163.6 137.1 133.9 134.4 12.3 13.6 10.3
F3z2 100.7 1251 148.0 130.6 128.3 130.5 8.0 9.0 10.3
F33 B36 109.5 131.5 114.3 112.5 115.0 8.1 9.1 10.3
F34 76.4 18T 142.8 118.8 116.0 1174 1.2 12.8 103
F3s5 66.0 96.2 118.6 100.3 97.7 101.6 8.9 10.0 10.3
F36 72.9 104.8 129.7 109.8 106.9 110.3 9.6 10.7 10.3
Praofile Type: Approach
|50 BE.7 103.9 125.3 110.2 110.0 100.8 -6.5 7.3 -6.0
151 90.9 111.0 119.8 111.0 108.5 107.8 -5.0 -5.5 -6.0
152 893.4 104.8 121.0 109.9 110.3 101.6 4.6 -5.3 -6.0
153 86.4 104.8 121.8 108.8 107.7 101.6 -6.0 6.7 -6.0
154 93.0 112.0 128.7 115.8 114.6 108.8 -6.0 -6.8 -6.0
155 88.6 107.5 122.2 110.4 109.0 104.3 -5.7 -5.4 -6.0




Photo Tracking Data

Table B-1

Aerospatiale SA365N Dauphin 2

06/06/83
Event Altitude at Photo Position Overhead Altitude (m) Climb Angle (Deg)
-1829m | -30.5m [+121.9 | 3Point | 2Point [1Point | 3Point | 2Point [ 1 Point
Profile Type: 150 m Level Flyover
AB 153.3 154.4 154.8 154.4 154.3 154.4 0.3 03 0.0
AB 149.7 150.4 152.6 151.3 151.5 1504 0.5 0.6 0.0
A10 153.9 156.1 152.6 154.0 1531 156.1 -0.1 -0.2 0.0
Profile Type: 300 m Level Flyover
pz2z2 310.8 324.3 3153 317.5 313.6 3243 0.9 0.8 0.0
D24 298.2 296.6 286.5 2869 297.2 296.6 -0.2 -0.3 0.0
Profile Type: Takeoff
E27 71.8 105.6 124 4 107 .4 103.4 1121 8.0 10.0 122
E=29 726 103.1 118.3 104.0 100.3 108.5 7.8 8.7 122
E30 68.3 1001 113:2 996 8953 106.5 7.7 8.5 12.2
E31 69.0 104.5 120.8 104.8 100.1 111.0 8.9 9.8 12.2
Eaz B65.8 96.5 114.2 98.4 94 9 102.9 8.3 8.2 122
E33 54.4 914 108.2 84.1 915 g7 7.6 8.5 12.2
Profile Type: Approach
F4B6 87.8 104.5 121.2 108.8 108.1 107.7 -5.6 -6.4 -6.0
F47 89.1 10214 114.1 105.0 104.3 105.3 -4.2 -4.8 -6.0
F48 86.7 107.3 119.6 108.8 108.7 110.5 -5.6 -6.3 -6.0
F49 89.1 109.7 120.8 110.6 108.3 112.9 -5.4 -6.0 5.0
F50 85.5 109.7 126.9 1127 110.5 1129 -7.0 -7.9 -6.0
F51 88.5 102.1 111.2 103.5 102.3 105.3 -3.9 -4.3 -5.0




FPhoto Tracking Data
Boeing Vertol 234/CH47D

Table B-2

07/12/83
Event Altitude at Photo Position Overhead Altitude (m) Climb Angle (Deq)
-182.9m | 805m [+121.9 | 3Point [ 2Point [1Point | 3Point | 2Point | 1 Point
Profile Type: 150 m Level Flyover
A 152.6 155.4 167.1 160.2 1615 155.4 2.4 28 0.0
A2 157.9 173.3 158.8 163.6 158.6 173.3 0.3 0.2 0.0
A3 160.3 158.6 154.5 157.0 157.1 158.6 -0.9 -1.0 0.0
Ad 160.2 158.3 1569 157.6 157.9 158.3 -0.6 0.7 0.0
AS 161.5 162.9 160.5 161.5 161.2 1629 0.0 -01 0.0
AB 1699 174.5 174.5 173.6 172.8 174.5 0.8 Q.9 0.0
Profile Type: Takeoff
G40 78.4 118.2 135.3 118.0 112.4 1221 9.7 10.7 7.5
G441 73.6 105.9 134.1 1123 109.7 108.9 10.2 11.4 7.5
G42 583 89.5 1109 931 90.4 93.4 8.8 9.8 7.5
G43 7.2 106.5 136.6 1131 110.1 110.5 11 12.3 7.5
=44 43.6 1.2 96.9 7.3 75.6 751 9.0 101 7.5
G45 522 76.5 98.5 81.6 801 80.5 7.8 8.8 75
Profile Type: Approach
H30 102.4 126.9 1314 108.8 129.4 1301 -7.6 -8.5 -6.0
H31 109.4 133.6 135.8 105.0 1333 136.7 -6.8 7.5 -6.0
H32 1041 125.4 128.8 108.8 127.0 128.6 -6.5 -7.2 -6.0
H33 104.7 131.3 133.7 110.6 131.1 134.5 -T7.4 -B.3 -6.0
H34 8931 7.3 124.7 M27 123.8 120.4 -8.6 87 -6.0
H35 106.5 128.5 133.8 103.5 1326 131.7 -7.3 -B.2 -6.0




Table B-3
Photo Tracking Data
Bell 222 Twin Jet

06/15/83
Event Altitude at Photo Position Overhead Altitude (m) Climb Angle (Deg)
1828 m | 30.5m |+121.8 | 3Point [ 2Point [1Point | 3Point | 2Point | 1 Point
Profile Type: 150 m Level Flyover
C10 125.0 122.0 116.4 120.0 119.6 122.0 -1.3 -1.7 0.0
G171 1356 143.0 134.4 137.6 135.0 143.0 0.0 -0.2 0.0
ci2 121.8 127.3 1127 119.6 116.2 1272 -1.3 -1.8 0.0
C13 105.2 106.9 103.0 104.8 104.0 106.9 -0.3 -0.4 0.0
C14 1167 119.7 114.5 116.7 115.4 1187 -0.2 -0.4 0.0
C15 137.6 144.1 1294 136.1 132.5 144.1 =141 -1.6 0.0
Profile Type: 300 m Level Flyover
A2 310.6 310.8 3261 7T 320.2 310.8 25 3.0 0.0
A3 2947 296.4 25825 284.3 283.4 2964 -0.2 -0.4 0.0
Ad 319.5 310.8 3054 3104 310.9 3108 23 27 0.0
AS 3171 310.8 296.4 3057 J04.6 3108 -3.3 -3.9 0.0
AB 276.9 2833 2672 2ra7 2709 2833 -1.4 -1.8 0.0
Profile Type: Takeoff
K21 133.5 188.8 2127 188.5 180.2 196.2 13.6 14.8 14.1
K22 161.5 2186 251.3 222.0 214.0 226.0 15.3 16.7 14.1
K23 146.7 222.5 276.5 231.8 2193 2299 220 234 141
K24 156.6 2212 256.0 224.0 2141 22B.6 17.0 18.3 14.1
K25 166.7 2296 294 1 246.3 238.0 237.0 21.5 23.3 14.1
Profile Type: Approach
L1 0.2 111.9 1230.4 115.9 114.4 108.7 -6.8 -7.6 -6.0
L2 92,6 113.3 1391 119.7 118.0 1101 -7.4 -8.3 -5.0
L3 87.5 102.6 1i21.9 107.6 107.3 99.4 -5.5 -5.2 -5.0
L4 86.1 104.5 128.9 110.7 110.6 101.3 -5.9 -7.7 -8.0
L5 85.0 102.6 127.2 109.4 109.5 99.4 -6.8 -7.7 -6.0
L6 85.4 101.4 186.2 114.0 1159 98.3 -8.5 -8.6 -6.0
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SUMMARY ACOUSTIC DATA
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APPENDIX D
SUMMARY hﬂﬂﬂ STIC DATA
‘TWO-POINT POSITION DETERMINATION
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APPENDIX E
SUMMARY ACOUSTIC DATA
ONE-POINT POSITION DETERMINATION
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SAMPLE TIME HISTORIES







Figure F-1
Aerospatiale SA365N Dauphin 2

Run #: AB Profile Type: 150 m Level Flyover
Test Grnd Spd (m/s):  67.90 Blade Tip Mach #: 0.6407

OH Altitude (m): 154.41

Sideline Left Centerline Center  Sideline Right

10 dB Down Dur (s): 12.00 10.00 10.50

EPNL (dB): 80.88 90.10 BB.65

EPNLc (dB): 890.46 80.88 88.25

PNLTm (dB): 93.11 92.92 91.55

PNLTmc (dB): 92.84 92.93 91.33

54

PHLT (dR)

Tae

“Iir1FIIIIrIiF|:TIIrl

TIME (&)

CENTERLINE CENTER " SIDELINE LEFT

SIDELINE RIGHT




PHLT (dB)

Figure F-2

AEROSPATIALE SA365N DAUPHIN 2

Run #: D24 Profile Type: 300 m Level Flyover
Test Grnd Spd (m/s): 67.40 Blade Tip Mach #: 0.6362
OH Altitude (m): 295.90
Left Mic Center Mic Right Mic
10 dB Down Dur (s): 20.00 - 22.00
EPNL (dB): 85.05 - 85.52
EPNLc (dB): 84.39 - 84.89
PNLTm (dB): 86.35 - 85.49
PNLTme (dB): 85.77 - 84.97
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Figure F-3
AEROSPATIALE SA365N DAUPHIN 2

Hun #: F50 Profile Type: Approach
Test Grnd Spd (m/s): 38.30 Blade Tip Mach #: 0.6380
OH Altitude (m): 112.65
Sideline Left Centerline Center Sideline Right

10 dB Down Dur (s): - 12.00 15.50
EPNL (dB) - g7.10 94.40
EPNLe (dB): - 96.70 94.10
PNLTm (dB): - 99.80 96.13
PNLTmc (dB): - 9912 95.77
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Figure F-4
AEROSPATIALE SA365N DAUPHIN 2

Run #: E29 Profile Type: Takeoff

Test Grnd Spd (m/s) 38.20 Blade Tip Mach #: 0.6404

OH Altitude (m): 103.97

Sideline Left Centerline Center Sideline Right

10 dB Down Dur (s): 17.50 13.00 18.50
EPNL (dB): 88.48 97.37 94.51
EPNLc (dB): 87.90 96.12 93.40
PNLTm (dB): 90.02 95,90 94,90
PNLTmc (dB): 89.14 97.73 93.65
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FHLT (dRB)

Figure F-5
BOEING VERTOL 234/CH47-D

Run#: Ad Profile Type: 150 m Level Flyover
Test Grnd Spd (m/s): 69.40 Blade Tip Mach #: 0.6255

OH Altitude (m): 157.55

Sideline Left Centerline Center Sideline Right

10 dB Down Dur (s): 17.50 16.00 17.50

EPNL (dB): 92.39 92.89 92.36

EPNLc (dB): 92.59 93.22 92.59

PNLTm (dB): 93.54 95.00 93.48

PNLTmc (dB): 93.86 95.51 8381
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Figure F-6

BOEING VERTOL 234/CH47-D

Run #: H32 Profile Type: Approach
Test Grnd Spd (m/s): 40.80 Blade Tip Mach #: 0.6217
OH Altitude (m): 126.78
Sideline Left Centerline Center Sideline Right

10 dB Down Dur (s): 14.00 10.50 10.00
EPNL (dB): 96.37 102.31 908.68
EPNLc (dB): 96.38 102.51 98.65
PNLTm (dB): 97.73 105.51 10197
PNLTmc (dB): 98.11 106.28 102.37
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Figure F-7
BOEING VERTOL 234/CH47D

Run #: Ga4 Profile Type: Takeoff

Test Grnd Spd (m/s):  40.70 Blade Tip Mach #: 0.6272

OH Altitude (m): 77.33

Sideline Left Centerline Center Sideline Right

10 dB Down Dur (s): 11.00 8.50 15.00
EPNL (dB): 2.53 95.80 92.70
EPNLc (dB): 02.486 95.04 92.54
PNLTm (dB): 94.66 99,94 9412
PNLTmc (dB): 94,80 98.99 94,13
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Figure F-8

BELL 222 TWIN JET

Run #: C11 Frofile Type: 150 m Level Fiyover
Test Grnd Spd (m/s): 65.30 Blade Tip Mach#: 0.6350

OH Altitude (m): 137.62

Sideline Left Centerline Center  Sideline Right

10 dB Down Dur (s): 18.50 13.50 12.50

EPNL (dB): 90.64 91.51 88.64

EPNLc (dB): 90.46 91.04 88.51

PNLTm (dB): 91.70 94.26 91.49

PNLTme (dB): 91.33 93.41 91.20
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Figure F-9
BELL 222 TWIN JET

Run #: A2 Frofile Type: 300 m Leve| Flyover
Test Grnd Spd (m/s):  65.30 Blade Tip Mach #: 0.6363
OH Altitude (m): 317.72
Sideline Left Centerline Center Sideline Right

24.50 24,50 24,50

B6.42 85.57 85.47

86.79 86.08 85.85

86.20 B85.36 84,03
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Figure F-10

BELL 222 TWIN JET

Run #: L3
Test Grnd Spd (kts): 33.30
OH Altitude (M): 107.56
Sideline Left
10 dB Down Dur (s): 16.00
EPNL {dB): 9218
EPNLc (dB): 91.80
PNLTm (dB): 93.81
PNLTmc (dB): 23.24

Profile Type: Approach
Elade Tip Mach #: 0.6381

Centerline Center Sideline Right

11.00 28.00
98.71 91.38
8817 91.22
101.50 o1.22
100.48 90.91
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Figure F-11

BELL 222 TWIN JET

Run #: K21 Profile Type: Takeoff

Test Grnd Spd (m/s): 32.50 Blade Tip Mach #: 0.6368

OH Altitude (m): 188.52

Sideline Left Centerline Center Sideline Right

10 dB Down Dur (s): 19.00 17.50 24.50
EPNL (dB): 86.06 88.95 87.85
EPNLc (dB): 87.14 90.59 88.76
PNLTm (dB): 86.88 90,70 88.55
PNLTme (dB); 88.62 93.47 90.05
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PHLT (dB)

Figure F-12
SIKORSKY S76A

Run #: B8 Profile Type: 150 m Level Flyover
Test Grnd Spd (m/s):  61.70 Blade Tip Mach #: 0.5969

OH Altitude (m): 140.48

Sideline Left Centerline Center Sideline Right

10 dB Down Dur (s): 9.50 9.00 12.00

EPNL (dB): 89.30 80.96 90.87

EPNLc (dB): 88.67 89.92 90.10

PNLTm (dB): 92.65 94.40 92.73

PNLTme (dB): 92.24 93.42 92.16

To

TIME (&)
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PNLT (dB)

Figure D-13

SIKORSKY S76A

Run #: E26 Frofile Type: 300 m Level Flyover
Test Grnd Spd (m/s): 74.60 Blade Tip Mach #: 0.5950

OH Altitude (m): 323.55

Sideline Left Centerline Center  Sideline Right

10 dB Down Dur (s): 17.00 18.00 14.50

EPNL (dB): 86.31 85.92 87.80

EPNLc (dB): B6.68 B86.45 88.18

PNLTm (dB): 86.87 86.30 88.83

PNLTmc (dB): 87.50 87.16 89.49
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PNLT (dB)

Run #:

Test Grnd Spd (m/s):

OH Altitude (m):

10 dB Down Dur (s):
EPNL (dB):

EPNLc (dB):
PNLTm (dB):
PNLTmc (dB):

155
38.40
110.40

Sideline Left

14.50
83.99
93.72
95.47
85.00

Figure F-14
SIKORSKY S76A

Profile Type: Approach

Blade Tip Mach #: 0.5942

Centerline Center  Sideline Right
10.00 14.50
96.19 B9.74
95.84 B9.70
98,93 90.95
98.16 80.75

100
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PNLT (dB)

Figure F-15

SIKORSKY S76A

Run #: F31 Profile Type: Takeoff

Test Grnd Spd (m/s): 39.20 Blade Tip Mach #: 0.5968

OH Altitude (m): 137.07

Sideline Leift Centerline Center Sideline Right

10 dB Down Dur (s): 13.00 10.50 15.00
EPNL (dB): 80.06 91.16 91.97
EPNLc (dB): 90.71 892,58 92.55
PNLTm (dB): 91,69 94.23 93.36
PNLTmc (dB): 92.53 96.26 94.07
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B4 .25
£9.232
65.01

53_70
66 .54
64.63

B7.856
53.10
6l.596

B3 .51
65.43
54 .81

B5.35
£4.18
£3.70

B5.03
B4.20
61.41

BS .38
53.33
66,34

T0.%99
T0.32
6T.B1

83.31
ET.03
58.74

82,28
TQ.87
6l.B5

67.35
65.31
61.78

B0.50
€9.43
55.47

72.28
66.08B
58.&0

ET.51
E0.21
49,13

55.55
50.76
50.12

GE.43
T6.69
5T.75

&5.06
73.62
€3.27

5E.68
& .00
B5.BX

57,01
63.71
55.33

E9.36
65.34
5E7.53

E4.05
£3.10
57.28

66,80
£4.01
53,48

B4.06
62.26
54.84

60.31
E0.4&9
31.22

B2 .65
61.04
43 83

63,13
J7.68
54,32

E8.78
T2.51
50.70

58.59
£3.98
B2.00

67.41
66,99
53.41

61.76
60.71
53.39

Mercspatiale SAIESH Dauphin 2
Sample Corrected Cne-Third Ocatve Band Levels AT PNLT

Table &-1

‘Three-Folnt’ Pogition Determimatieon

500

68.1% 55,05
63.08 B3.16
52.B3 48.44

75.29 66.55
64.68 66.35
47.63 35.2%

B2:85 /'71.45
62.33 B0.50
47,92 40.12

1000

64.80 53.5%
58.65 &1.0%
32,17 25.489

7704 B2.24
55.41 59.37
34.90 23.14

73,82 55,92
TH.57 72.85
52.08 53.35

B1l.76 67.35
69.50 70.3d
56.44 .45.58

67.38 51.37
64.06 658,02
57.85 Bd.58

TT.72 B85.18
&2.66° '59.BZ2
48.72 43,91

72.45 64.B4
63.&67 B61.1Z
47.60 40.77

ft Level Flyover - Evant A6

Centerline Center
53.74 ©3.24 E7.04 6B.64
63_54 ET7.81 62,48 £2.53

.00 FH.18 B5.19 BS5.68

Sideline Left
E5.8% 55.38 E2.78 £9.07
EE.41 T0.96 65.19 66.42
00 78.29 BS.16 54.1s

Sideline Right
EH.T4 57.74 E57.34 E3I.TA
64.76 89,11 62.64 £3.56
.00 75,686 82.61 B9.55

63.63
£8.28
891.43

TL.57
BS.52
31.61

EB.62
66.508
B9,53

ft Level Flyover - Event D22

Sideline Left
54.99 59,68 63.38 64.97
64.16° 65.70 58.32 60.12
00 T2.0B I7.70 B4.18

Sideline Right
53.5%3. 55.23 61.82 E3.42
E3.12 E4.96 57.8%8 5858.18
LO00. TL.24 T7.12 BE.ZH

Approach - Event F50

Centeriine Center
63,82 TP, B2 79.42 'BS.51
71.33 65%.&0 65,57 69,03

.00 B4.88 S0.BE 94.48

Sideline Right
67.55- €3.85 T0.15 77.04
73.16 T1.E3 E%.00 7T0.BS
<00 81,72 @7.82 91.50

Takeoff - Event E29

Centerline Center
51.27 55.17 6B4.08 E6.05
T8.68 T0.33 67.45 T4.36

00 82.67 BB.25 £3.30

Sideline Left
64.89% 53.BE S6.58 E4.77
68.57 64.21 &2.43 §E3.43
00 T4.71L B0.35 B5.46

Sideline Right
TD.74 BE6.%3 'pi.22 54.51
6B.66 T3.1B B3 .3B B5.45
L0000 7825 84.28 5D.139

El.46
61.59
B4 .28

64.71
55.78
B3 .49

B3.421
65.77
97:7F

TB.24
68.70
94.73

B2 .44
Q.78
54,21

&9 55
60.51
B&.54

63.30
63.70
81.10

£7.83
€7.40
92_83

67.96
55.78
82.84

67.81

62.93
51_33

61,45
57.83
85.77

ED.09
56.71
84.597

B3.80
BS.E0
59.12

79.74
68.83
9577

B8.53
T0.E1
97.73

T2.85
52.78
B5.14

70.29
63,30
93.65




B4.
53.
B5.

53,
B4
62

1]
G4

87.

63

B3
65
54

a5
64
53

BB.
.01
61.

B4

g8
&3
68

70
28
.38

&5
a7

B3
G6&

BS.
T0.
&l.

25
21
oo

T0

BS

.09
61.

25

.52
a4
B3

.36
Ik
)

24

1&

230
L28
.04

BES

.20
92
58.

59

is
76
49

57.
65.
Bl.

80,
B3,
58

Td.
B&.
11

58

BT.
22
: B

50

65.
BO.
s50.

58,
TE.
57

BS.
i35
L7

73
B3

5&.
.68
B5.

65

57
<60
55.

53

65.
65.
36

57

is
a0
i)

50
42
48

28
UL

52

14

56
77
13

24
S0
45

oD

as

o7

BD

17

26
23

64.05
53 .09
57.28

66.60
64.00
53.47

654.08
62.28
54 .83

60.32
60.43
41.24

BZ.68
B1.04
43.65

BZ.94
T7.48
54 .04

EEB.70
T72.84%
58.58

59.35
B3 .63
61.52

67.30
66.88
53.23

Bl.66
60.60
53.19

Table -2
Aerospatiale SA3IE5N Dauphin 2

Sample Corrected Onme-Third Ocatve Band Levels AT BNLT,

'Two-Foint' Position Determination
500 £t Level Flyover - Ewvent AS

Cenktarlina Center
68.14 55.04 53.74 63.24 67.03 EE8.83 B3I.62
£2.08 E3.16° 69.94 67.61 B4.47 65.62 69,27
52.83 43.42 0D T8i17 85,18 '85.87 9L.42

Sideline Left
75.2% 66.99 65.BA §5.38 B2.7B E5.07 T7l1.58
64.68 66.35 eB.41 70.86 ge&.19 E66.41 &9.52
47.83 38.28 00 Te. 29 B5.16 94.15 '91.460

Sideline Right
B2.85 Tl.44, 6B.74: ST.T4 57,33 83.72 6B.e2
62.33 B0-50 B4.76 65.11 62:684 63.96 £5.95
47.81 40.11 00 75,66 B2.61 B3.55 BRI 52

1000 ££ Level Flyowver - Event D24

Sideline Left
G4.80 54.00 S55.00 59.69% G3.38 B4.%8 B1.47
Z8.66 '61.02. 64.17 65.71 58.33 &0.13 E2.00
32.19: 25,51 L0 20092 TTLTLI O B4.1% B4.30

Sideline Right
77.05 B2.25 53.54 55.24 61.83 H3.42 64.71
59.41 58_37 B3.13 &4.87 57.5%% 55.19 53.77
34,82 23.17 000 FELCAS CPC1Y RN A3L5D

Approach - Event F50

Centerline Center
T73.34 55.73 H£36F FTTE3 TE:II BR.3Z. B3 22
75.37 ‘72.65 T1.13 63.40 69.36 68,31 -E5.55
51.75 52.9% 00" B4.48 30.63 '94.2% 57.57

Sideline Right
81 .69 B7.29 8K7.45% 63,88 TQ.08B Te.2H TB.3T
89_43 70.81 T3.08 J1.56 68.8%92 T0.7T E8.61
56.30 48._.82 L00 Bl1.62 B87.74 951.43 5S4.70

Takeoff - Event E25

Centerline Center
67.04 51.03 5SD.93 55.83 63.72 B5.71 &£2.10
E63.70 '65.57: TB.32: 6€5.96 HKT.08 T3.88B T0.35
2731 53.37 .00, B2.29 88,05 'B82.93 83.82

Sideline Left
77.69 65.08 64.B8 53.78B 56.87 64.86 59.45
62.55 59.70 68.45 64.09 62.30 6£3.30 60.38
48.52 43.67 L00 74.59 80,23 B5.35 -BE.B1

Sideline Right
79.34 64.74 T0.63 B6.83 61.12 54.B1 B3_20
63.56 61.01° EBB.55 73.07 €3.26 HE.33 BI.57
47.35 40.44 oo eIz B4.15 %D.08 T90.97

ET.
ET.
22,

BT.
5.
52.

&7.
.92
1.

63

Bl
57.
.78

B5

5D
72
.98

56
B4

83
65
a8

e
!
25

63
7o

72,
58
BS.

T0.
63.
83,

52
40
92

95
79
B4

Bl

3z

45
64

10

B
7T
.82

87
P T4
.68

il
20
87

30

T4
62
o1

ia
16
53




B4_25
65.22
€5.01

93.70
E6 .64
BE4_E3

87.886
63.10
6Y.95

83.50
65.42
54.60

B5.35
b4.17
53.62

B8 .07
B4 .24
Bl.47

B9.38
6%.34
EE_1E

6. 72
70.95
6843

BY.41
67.1a
58.50

B8.37
T0.08
61l.E5

67.35
65.31
61.78

BO.50
69,43
55.47

T2.286
B& .08
58.80

57.50
60.20
45.11

£5.895
ED.75
50.10

EB.47
TELTH3
57.81

65.08
73.63
£3.320

55.52
56.E3
EE.08

58.01
B3 .B3
55.4%

B3, 47
E5,46
5T.73

54.05
53.10
57.28

65.60
E4.01
53.48

B4.08
B2.26
54.E3

£0.30
50.418
41.20

62.B5
61.03
43 61

63:-17
702
54.38

58.78
72.92
52.72

50,22
66.81
B2.42

57.51
67.10
53.58

51.87
60.83
53.61

Aerogpatiale SA3IG6SN Dauphin 2

Table G-3

Semple Corrected One-Third Ocatve Band Levels AT PNLT,
‘One-Point’ Popition Determinatiom

3 - BB
63.08
5&:85

7529
E4.EE
47.63

B2.85
£2.33
47.22

64 .73
58.685
F220%

77.03
55.40
34.88

73 .56
T5.81
52.13

BYL.TY
69.51
56.47

£5.01
64 .58
58.21

77.80
&2.77
48,92

79.56
£3.8B0
47.84

56.

53

48,

66

66.

38

Ti
60
40

53
61
25

52
58
23

5%

Tz
3.

67.
70.
50.

51.

(3]
55

65,

=k
a4

54

el,

41

500 £r Level Flyover -

a5
.18
&4

+99
35
28

45
.50
12

1000

95
-00
-AE

23
«36
fan il B

<98
B2
43

a7
53
02

g1
b4
.28

30
-84
-18

<85
25
05

53
69

B5.
BB.

58
64

3 4

54.
64.

53
£3

Evant A6

Centerline Center

750 B3L240 BT7.04
2594 67.61 64.48
JO0: T8L1E BS5.19

Sideline Left
88 55.38 62.78
41 TJ0.9%96 E6.19
.00 78.2% BS5.1E

Sideline Right
JT4 5774 57.34
LT8 §9.11 BZ.B4
.00, T5.66 E2.81

58

6S.
66.
16

a4

53
63

.64
65.
B5.

63
68

o7
42

73
858
B8o.

55

63.83
E5.28
51.43

71.57
§8.52
8l.51

5B.62
EE.55
B5.52

Level Plyover - Event D24

Sideline Left
98, S59.68° 631,37
16 B5.692 E5B.31
00 72.07 TT.E9

Sideline Right
53 8523 &1 B2
L1l 64,95 57,97
<0 PLLEIC TTLLIX

654 .
60.
B4 .

b3.
55.
B&.

Approach - Ewent F50

63

50.
78.

&5

68,

T0.
E8.

B85 T7.BE T9.46 BY9.
71,37 69,65 6381 69,
00 B4.72 390.87 954.
Sideline Right
E7.57 6397 TQLLE TV.
T3.17 T1.65 E8.0F O
.00 Bl1.74 ABT.B4 821,
Takeoff - Event E29
Centerline Center
20 GSB.EQ E2.03 GB&.
02 62.64 H7.75 T5.
00 B82.71 B8BB.78 -B3.
Bideline Left
JI0 53.59 57.09 E4.
58 ed4.33 E2.56 63.
.00 T4.B4 BO.48 BS.
Sideline Right
B5 £7.04 61.34 55.
72 T73.32 €3.52 66.
.00 7B.40 B4.43 80,

Centerline Center

58
11
17

41
i7
27

55
o7
52

os
27
51

659
o
30

BE
58
57

03
61
30

6l.45
£1.98
84.28

54 .70
58,75
B3.48

B3:a5
65.82
87,82

78.48
BE.72
D4.81

&3 .08
TO_.64
84 .72

E9.67
60.65
87.07

53 .42
EQ.BY
91.326

57.893
B7.40
92.93

£7.98
£5.749
b2.84

67.81
62.93
a1.3z

E1l.44
57-62
B5.78

60.08
56.69
B4 .58

83 .84
B5.85
85 _17

78.75
68.85
95. 748

ES .27
70.59
58.05

q2.96
58:5%
B9 .27

T70.40
63.49
53.81




83.43
T1l.43
53.07

97.85
69.45
50.75

93.98
BE.2S
58.88

83.71
B7.73
64 .40

56.12
El.48
58.3L

95.01
B7.25
&0.30

B8.57
76.38
T70.02

52.68
55.39
B4.27

55.28
66.00
65.23

85.53
65.54
60.29

84.25
TE.55
58.51

B1.B9
65,19
BE.99

B0. 91
B7.286
B2 .34

B1.B2
T2.37
5731

B2.31
BD.0S
58.07

20.27
75.86
67.87

75.886
EB.TT
62.57

78.58
68. 70
63.52

51.03
65.54
57.97

Bo.85
67.95
57.75

50.29
£9.28
53.43

BE.7T1
B2.08
55.85

B7.B2
73.48
57.88

B6.11
B4.17
55.58

891.07
73.88
67.83

B7.58
55.10
61.58

B5.48
B5.71
60.02

Table G-4

Boeing Vertol 234/CH47-D

Sample Correacted One-Third Ocabtve Band Levels AT DHLT,
*Three-Point! Pesition Determination

85,83
6884
56.42

789,75
GB.ES
B60.52

50.48
64.78
54.54

890.22
Bl.7T3
58.87

BS.593
€8.10
£1.87

BZ.92
78.682
58.16

B4.17
T4.45
6B.67

Bl.&7
E5.51
63.08

Bl.38
65.01
£3.10

500 £& Level Flyover -

Bl.43
69.34
53.08

85.15
67.35
52.35

B5.08
54 .98
50.28

B4.02
T8.72
50.9%

B83.33
68.22
44.48

84,02
T7.51
45.93

79.76
T5.25
57,53

B4.07
65.52
56.56

B1.598
63.72
56.15

T8
B3

B4
-1

77
&5

Centerline Center

.73 B4.03 B5.B3
-14  65.595 B6R.TS
.00 B80.21 87.83

Sideline Left
25  T4.85 T4.35
-54 6B.64 64.34
00 T8.1® B6.53

Sideline Right
.79 689,49 65,69
.17 &3.87 . 64d.B&
.00 75.56 'B4.58

Approach - Ewvent H3Z

B2
77

B3

E5.

6.

T4

T

T4

33
3]

78
65

Centerline Center

.52 81,02 :92.13
.14 '74.58 72.52

J0B° 91,73 . 8B8.49 102,65

Sideline Left
L33 77ETE 1394
B4 B4.37 84.21
00  BL.TS -B5.07

Sideline Right
12 8l.12 7B.33
A3 FRUST 70T
.00 8B.12 93,73

Takeoff - Event G44

Centerline Cencer

26 72.06 Bl.75
A5 (T3oTE oT3L03
.00 .B4.40 .90.50

Zideline Lefc
BT TEUBY - 75,27
.14 71.45 67.28
B0 TE.TO0 B6.15

Sideline Right
.48 T4.BB 73.18
04 B87.25 6£9.97
00 7TB.51 “BE&.13

Eventc Ad
B3.53 T75.83
E7.98 ©E.77
86.14 B85.36
79.05 TE.S95
E5.44 £3.74
99.21 92.90
72.2% 73.39
63,25 GB2.54
57.28 92.14
96.33 926.84
70.38 6£3.15

ig5.70
75.44 H4 .64
E3.26° HK1.32
88,56 96.33
B7.13 BH.T4
E7.756 EBE.42
9803 100,77
BL.BE T74.38
73,32 T1.51
36.27 B8B.36
71.88 bB6.08
6B.11 B6.7T4
95.26 93.20
71.5% £53.49
6E7.1% 5&6.52
9g.35 92.%96

7173
£4.38
95.51

T3.65
61.93
53,81

73.189
60.83
53581

90:7T4
B&.03
106.28

B5.15
58.80
88-11

BE.Dg
62,00
102,37

76.08
70.39
0§.95

€5.78
65.08
94.80

62.39
€7.05
84.13




5.
T1.
63.

97.
65.
&0

g4
&9
1]

83

bl

98

58

94 .
+20
&840,

87

BE.
76
553.

53,
69,
4.

95
B5.
65.

45
45
11

Es8
19
77

-03
-30
50

.58
B7.
21

&2

87
Bl.
22

20

35

21

34
13
75

B2
34
13

23
95
1s

BS .55
E%.958
60,33

84.25
J3.56
5B.53

B1.71
65.20
57.02

80.78
a7.13
62.13

81.57
72.32
57.21

B2 .26
80.0%
57.848

o90.0=
75.83
E7.58

79.82
£8.75
B2.48

T8.03
BEB.ES
63.84

21.05
62.56
57.81

859,886
B7.0%
57.78

530.31
J0.00
53.44

88.58
El.D4
58.63

B7.57
734z
57.37

85.06
Ba 12
56.48

50.84
Ti_ 73
E7.52

B7.52
&9.05
El.4E

B5.43
65.66
55:53

Table G-5

Beeing Vertol 234/CH47-D

Sample Cozrected One-Third Ocatve Band Levels AT PHLT,
‘Two-Point’ Fosition Determinatieon

B5. 85
GH.BE
56.48

78,78
68.E6
E0.56

20.50
64.73
54.59

90.09
Bl.65
58.71

£3.87
58.04
61.74

82.87
TH.B4
5B8.04

B3.82
T4.22
£8.33

Bl.&2
65.46
6§2.98

B1.34
64.57
B2.598

500 £t Level Flyover -

Bl.45
€3.386
53.14

B5.15
67.36
£2.3%9

B5.10
64.89
50.33

B3.889
78.57
50.68

B3.avy
6B8.15
44 .32

B4.8B7
77.45
46.77

73.54
75.02
67.14

B4 .02
65.87
5&.40

B1l.594
E3_68
58,00

Centerline Center

78.75 B84.05 85.85 B3.55
65.17 £9.87 68.TE &7.99
-00 BO.24 87.55 9s5.16

Sideline Left

B4.26 74.58 T4.35 79.06
E6.56 B6.656. E4.38 EB5_4%
.00° 78,200 B6.55 95,22

Sideline Right

77.80 89,500 $8.70 T2.30
65.1% B3.8B. &4.88 6£3.27
00 75.97. 84.99 97,29

Approach - Event HiZ

Centerline Center

B2.32. BO.B3- %L.99% 9E.20
F7.00: 74,43 TF2.37 TF0.81
00 51.59° B28.36 102.52

Sideline Left

B3.28 7T77T.68 Ti.e8 75,38
65.58 64.30 £4.14 63,19
£00° 3133 B9.01 -98:50

Sideline Right

B, 07 81,07 7B.2B B7.08
T4.38° T2.51 T0.05 &¥.70
.00 BB.06 93,87 SE.DE

Takmoff - Event G44

Centerline Center

T7.04 T7H.B4 81.54 BEl.g4
73,91 7350, 7279 7308
.00 B4.315 8063 S5.D5

Eideline Leftc

B3.52. JB.B3 75,23 71.93
66.08. 71.40 E7.22 E§8.05
00 Ta. B4 BE.08 85 21

Sideline Right

78.44 T4.B4 73.14 T71.54
E8.89 67.20 €9.92 67.14
.00 78.45 BB.07 56.30

Event A4

TE.65
6E.BO
85.38

78.58
£3.75
92.91

73.40
62.58
52.1%

96.70
68.58
105.55

B4.59
81.25
56.26

88.62
65,386
100,71

T8.13
71.26
0g.10

66.03
E6.64d
93.14

53 .44
BB .46
82.50

71l.7&6
B4 .41
895.53

73,68
61,85
83.83

73.20
50.85
$3.83

50,81
BE&.7T5
106.13

B5.08
59.71
8B.0%

BEB.BS
51.93
102.31

T5.82
T0.13
98,74

55.74
£5.01
94:.72

62.35
66 .85
54.08




B3 .47
Ti.48
53,13

857.87
65,47
ED.78

245.02
£9.31
58.82

23.71
87.758
B4.35

36.12
Bl.46
58.31

95.02
B7.25
60.30

BB.35
T6.14
695775

92.62
69.34
64 .20

95.23
B5. D5
B5 .18

B5.57
£9.98
E0.35

B4.27
1357
58.55

BlL.72
65.21
57.03

50.91
B87.256
82.33

Bl.62
T2.37
5T.30

ga.32
BO.O7
58.07

20.05
T5.64
67.59

T9.82
6B.TE
B2.40

78.93
EB.66
EX_B5

91.07
69.58
57.84

B2.87
67,897
57.79

50.3z2
T0.01
53.45

38.71
g2.07
58.84

B7.62
73.48
57.87

86.12
B4.18
56.58

90.85
73.73
E7.53

B7.52
59,05
Bl.50

BS.43
69.66
58,94

B5.87
68.B8
56,50

T8.97
BB.ET
60.57

50.53
64.81
E4.58

90.21
B1.73
58.85

B9.83
FB.03
61.85

B2.92
T8.68
58.16

B3.85
T4.23
6B.34

Bl.62
65.46
62.99

Bl.34
64.87
63.01

Table G-6

Boeing Verteol 234/CH47-D
Sample Corracted One-Third Oecatwve Band Lewvels AT PNLT

‘Cne-Point’ Popsition Determination

500

B1.47
65,39
53.18

B5.17
67.37
5Z.40

85.11
65.00
50.31

B4.02
T8.71
50.55

BI.33
£8.21
44.48

B84.922
T7.51
46.31

78.55
T5.02
BT.15

B84.02
E5.B7
56,48

Bl.94
EI.ES8
56.05

78
59

B4,
B6.
LoB TE2E BE.EB

T7.
~200 63,30 64 B9
<00 75.99 B5.00

65

£t Level Flyover -

Centerline Center

-77 B4.07 BE.BY
+18 B9.9% £8.80
-0l 80.2E _B7.97

Sideline Lefr
27 T4.97 T4.37
57 BE.6T7 B£4.37

Sideline Right
Bl 65.5% 6B 71

Approach - Ewvent H32

B2
77

B3

65,

BE.

T4

77
73

53
E6

78
58

Centerline Center

<527 BL.02 (934,12
-14 T4.57 T2.52
000 BLUFRE OCGHOES

Sideline Left
<33 TI1.73 7373
64 64.327 B4.21
.00 81.7% -BD.O7

Sideline Right
13 CRLIXE TTELA3
44 T2.57 ST70.11
.00 BB.12 93.73

Takecoff - Event G44

Centerline Center

.05 78_85 A1.55
8% TF3UST T2 B0
.00 B4.1E “90.65

Sideline Left
.53 T8LBA T5.23
09 F1.40 EB7.23
B0 - 78.85 BE.DS

S5ideline Right
44 T4.84 73.14
.99 67.20 B9.82
.00 78.45 BE.07

Event A4
8357 TE.&T
6B.01 #&6.82
96.18° 55.40
T9.07. TB.27
B5.47 83.77
89,237 92.52
7231 F3.41
63.29 $H2.58
57.30° 82:317
896.33° 5%&6.83
70.597 £9.14

102.85 105,69
75.44 B&.64
63.26 61.32
88.56° 96.33
B7.14 BE.74
E7.76-. 65 .43
29.04 100.77
81_ 64 T4£.14
T3.08. TL.2F
26.06 98.11
T1.23. 66,03
EB.05 &E_EH
85.32° 93.14
F1.54 E3.4%
B7.14 &6.46
56.30 92.90

J1.78
64.43
895.55

T3.67
61.57
53.84

T3.21
60.86
93.84

50.74
£5.92
106.27

B5.15
52,79
98.11

B8.55
£2.00
102.37

T5.84
T0.14
98.74

65.74
E5.02
594.73

52.35
B& .58
54.039




B3._85
T4.94
59.89

90.92
71.63
58.34

B&.47
E5.65
55.33

B2.49
65.48
50.85

75.48
69.54
43.50

T79.62
72,18
48.20

93,65
E3.432
56.53

75.84
T8.24
53.28

BE. 63
78.02
4E.35

B1.08
BE.08
60.12

B4.14
68.51
53.28

75.19
EE.38
52.83

B1.05
T3.33
55.87

T7.32
70.53
52.55

T8.27
67.69
51.64

65,759
66.50
45.20

£5.598
63.45
45.71

T4.52
67.91
45.01

T4.45
ED-82
53.98

63.84
Td.31
50.54

T72.53
T3.13
45.71

TL.08
T0.81
56.83

75.94
T0.B4
51.26

T1.89
&9 .88
42.18

B7.E5
69.53
51.53

Bl1.12
T2.54
48.00

B85.77
74.20
5020

TE.78
50 .83
38.58

66.58
65,38
42,48

T3.82
67.43
42,310

76.55

7781
53.57

75.14
T1.11
45 .40

B3.53
65.71
43 .20

76.18
68.T4
54.70

T75.84
65,98
48,98

70.19
&6 .00
48.58

Table G-7

Ball 222 Twin Jet

Sample Corrected One-Third Ocatwve Band Levels AT PNLT,

ED
68

1o
68.
43

78.
0.
.28

45

§9.
B2.
33.

73
&4

83
&4

BO
74

T
725
41.

79
70.
38.

EF.
-
i

55.
€5.
8.

E7.
BB .
45.

» 34
+ 73
&7,

D&

iz
54
as

28
50

21
17

BS

=35
.20
39

44

<23
-435
3T,

28

.74
40
BE.

96

43
&0
o5

73
50
Bl

i0
58
61

£S5
ag
Z1

T0
83
25

*Three-Point”’

500 fr Level Flyover - Evant Cl11

BO.24
66.72
40.84

78.82
67.45
35.81

74 .68
£8.41
6.5

io00

65.0L1
60.7T1L
26,12

64 .85
BlL.44
33.50

67.44
52.3%
31.28

74.74
T0.80
57.21

T2.73
68.139
37.33

T3 .23
51.20
30.56

78.20
§8.33
49.11

T5.55
53.14
42.18

77:80
B4 .37
38.84

Centerline Center

7B.54 6B.94 732.54
£5.82 65.81 &5.90
00 T8.7T B5.61

Eideline Left
76.72 66.82° g5.72
66.15 ©65.76 B64.57

00 TTo450 8349

Sideline Right
£59.98 65.58 65,88
66.B2 EE.42 £3.24

00 7745 82,72

£t Level Flyover -

Centerline Center

6761 BY:02. 83.73
55.07 3B.94° 5%9.14
000 Fil.47 77051

Sideline Left
B2.329 71.30 T77.40
EB.38" 55.03 57.00

.00 T2.2B  TH.97F

Sideline Right
Eo.B4 63.84 TQ.75
58.13° 57.49% 5gE_.89&

00 T2.26° FT.59

Approach - Event L3

Centerline Center
T2.54 B7.04 92.74
€2.37 68.15 &5.53

.00 B5.61 53.04

Sideline Left
69.01 &6.53 E8.03
EE. 4B E4.36 E3.44

.00 T78.%72 B5.18

Sideline Right
T2.33 8B.T3 B4 B3
EB.29 B5E.48 55.58

000 TE.G63 Bl 81

Takeoff - Event E21

Centerline Center
6401 S5.41 '75.72
65.70 &5.58 &6.60

.00 T77.49 H3. B0

Sideline Left
58.96 50.7T6 68.87
6069 EBZ.15 51.34

.00 T3.BO0 T9.46

Sideline Right
88,71 52.B1 7T72:42
B2.41 B1.47 8&0.95

00 74.21 90.03

Pogition Determination

T7.34 B1.04
B5.98 E4.2B
93.32 52_82
71.892 7T7.83
&3.88 &H1_840
52.60 80.33
70.38 75.78
83.15 B1.17
50.6%X EBS.50
Ewvent AZ

68 .54 T5.25
5E.46 56.30
B5.46 85,01
. (% B K Jc s e
55.48 54,18
BE3.7¥5 B5.94
£9.56 7T0.78
55.15 53.76
B3.51 . B4.49
92.44 BF.23
E3.58 GB1.E5
58.85 'S$8_58
BR.F3: 7R.33
G0.62 50,440
B7.76. '92.27
68.82 72,82
53.74 K2.52
BS .82 BB.46
68.23 80,34
64.73 62,60
H5.B1 81.1%
£€6.28 T4.3%9
58.95 57.48
BE.E4 B&6.40
E8.32 TT.33
60.25 57:27%
B3.83 BY.GH

T7.64
62.43
853.41

75.53
50.72
91.33

T3i._38
58.440
91.230

6B.45
5425
BE.12

£6.03
52.82
BE.73

64.07
51.617
B5.53

8z _33
52 10
100.48

g2.52
55.84
93.24

74.52
51.03
90.91

E7.46
52.43
B3.47

£2.00
56,16
88.562

T1l.34
55.03
90.05




88.EB7
T4.75
58 .60

90.84
T1.75
56,20

B5.40
69,51
55.1%8

B2.55
ES5.54
50.28

TE5.53
58.5%9
£8 .80

T2.87
T2.24
48.30

93 .51
83.39
S6.4B

T5.83
T9.21
53.28

B5.62
T8.01
48.32

BO. &4
67,82
59.43

B3.88
58.25
52.86

T4.83
&€6.03
52.40

BO.
15
25.

T3

7T

T8,
BT.
.50

51

53.
87
45.

BB

66,
51
45.

63

T

6T.
45.

T4

53

63.
7.
50.

72,
<10
45,

73

BT

55

24
T0.
52.

45
41

20
51

ES

34

03

52

&7

95
12

-4

B0.
.83

]

B3
EL]
51
52

6B

B87.87
B9 .34
51.58

Bl.04
T2.45
47 .84

BS.70
T4.11
50,04

78:85
E1. 00

38.14

B7.03
55.43
£2.681

73.57
57.48
42.322

TE.91
77.78
53.82

76.13
T1.10
46.37

§3.92
65.70
43.18

T5.74
BBL27
53.88

75.58
BE.EBB
48 .46

65.53
65.72
48.08

Table G-8

Bell 222 Twin Jet

Sample Crrected One-Third Ocatve Band Levels AT PHLT,
"Two-Point” Position Determination

BO.17
68.53
4E.E5

79.24
EB_45
42.86

78.20
70.41
4510

65,27
62. 82
34.035

T3.44
64.286
35.59

£3.58
£4.51
37.43

BO.T71
437
56.590

77.42
T2.58
41.93

T89.72
70.79
38.7TH

68.65
62.10
5l.64

65.39
E&.11
47.58

67.44
66 .55
44.63

500

BO. 07
bE.52
40.34

78.74
ET.38&
35.58

74.60
5B.32
36.37

1000

68.07
BE0.75
26.38

64 .84
&1.50
33.63

57.49
62.45
31.47

74.71
70.E5
57.14

72.72
EB.18
37.30

TT.22
61.18
30.93

T7.78
57.85
47.592

75.23
&2.85
41.33

T7-64
64.08
35.98

£t Level Flyover - Even: Cl1

78
&5

T6.

E&

£9

66 .

BT.
55.

E2.
50

55
59

T2
&5

&59.
BE.

T2.
58.

B3.
B5.

58

&0,

55
B2

Centerline Center

.37 6B.77 T2.38 7T7.16 BO.Bs
61 65.60 65.6% B5.75 64,01
.00 78.57 B5.41 93.15 39T .81
Sideline Left
64 65.74 65.6564 Tl.84 77.74
.06 65.67 64.47 B63.78 6l.6%
L0 7.3 B3 .40 52.53° 50.23
S5ideline Right
.80 e5.50 - 55.90: :70.20 75070
72 €6.33 R3.24 B3.05 BL.0E
0o F7.36 (BI_E3 90.53 B9.40
Lewvel Flyower - Ewent A2
Centerline Center
BB 5T.88 63.79 BA.E0- 75.31
15 5%.02 55.23 G58.55 5§.40
B0 F1L.54 T7.9B B5.52: B5.0%
Sideline Left
35 TF1.35 TT.45 Trole 73,17
04 59.09 57.07 55.55 54.25
.00 T72.3§ T9.02 EBI_BD BE.00
S5ideline Right
.83 63.89 7TO.BO E92.61 TO0O.B2
1% 57.55 57.03 55.22 53.B4
.60 T2.31 T7.84 E3I.56 HB4.58
Approach - Bvenkt L3
Centerline Center
281 BYL0L 92,70 92 .40 B&.20
234 H/H.12 pB5.49 BI.5E5 6L.61
.00 B5.57 23.01 98.86 05,54
Sideline Left
02 66.52 BA.DZ BB.T72 T5.31
47 G4.35 63.43 80.80 55.47
00 T9.71 85.17 87.75 52.26
Sideline Right
32 BB.T1 64.51 &6.61 T2.81
27 56.46 55.55 53.731 52.50
.00 T6.0Y B1.80 B9.81 B8B.45
Takeoff - Event KZ1
Centerline Center
58 54.87 T5.27 ‘£7.78. 7%.89
20 &5.07 66.08 64.17 8&2.01
.00 76.98 B2.97 B6.36 30.82
Eideline Left
.70 50,50 6B.61 66.01 7T4.12
38 s1.B4 sB1.02 58.51 57.12
.0 T3.50 T79.15 B85.38 Be.08
Sideline Right
-45 §{2.55 T72.15 EB.08 77.07
J12. s1:16 60.63 59,91 5591
.00 %3.52 79.731 B3.73 87.37

77
B2,
~20

93

75.
.59
81.

59

73

BB.
.41
21

54
[:{

BE.

52.
.BD

BB

E4

82.

59.
100.

B2.
55.
<23

o3

T4.
51,
=1+

BET.
61l.
22.

1]

L.
54 .
-T4

B9

E17
1

45

25

.30
58.
21.

28
10

53

o8
51

<13
Bl
B5.

53
58

25

(117
44

51
B2

51
o7
90

oo
T8
94

T3
L
BE,

iy
24

1]
64




B9.18
75.29
60.46

51.07
71.59
56.61

BE.63
£9.85
55.59

B2.31
65.28
50.45

75.33
655.38
49.20

73.47
T2:03
47.89

23.50
83.27
56.32

T5.79
75,17
53159

B5.58
T7.486
48.25

B21.41
68,42
60.63

B4.32
58.72
53 .62

75.39
56.57
53.17

B8l.38
73.69
56.47

7747
70.70
52.84

TB.43
67.85
51.82

69.61
66.30
44 .78

65.83
5329
45.39

74.37
BT .74
44 .69

74.30
BO.B6
53.76

B53:78
72.26
50.44

TF2.48
T3i.08
45.61

TL.41
T1.15
57.48

T6.14
T1.05
51.62

T1.89
0. 80
48.55

BH.18
5%.89
52 .61

B1.27
T2.70
48.32

BS. 93
74.36
o B

T8.61
50.72
38.49

BE .83
65,21
22 .13

7337
57.286
41.73

76.80
T1.85
53.34

T6.09
7105
46,25

B3.8E
E5.65
43.0%8

76.51
69.02
55.30

T6.04
67.18
49.40

70.29
65,22
48.59

Sample Corrected One-Third Ocatwve Band Levela AT PNLT

BD.&8
&9.10
47.85

79.48
68.71
43.42

T8.43
70.67
45.64

65.02
62.55
33.36

T3.24
£4.03
35.00

63.38
E4.28
36.83

80.59
T4.24
56.70

TT.38
T2.B5
41.82

78 .68
70.75
J8.87

£5.43
58.024
53.321

65.85
BE.61
48.70

&7.90
B87.05
45 .74

Table G-3
Hell 222 Twin Jeb

‘Coe-Folnt® Popition Determination

500 £t Level Flyover - Event Cil

80.58
67.10
41.80

TB.5E
67.62
38.27

74 .83
BE.58
37.04

lo00

6B8.82
E0.49
25.35

B4 .74
61,36
32.594

67.28
62.21
30,72

74.59
F0.53
56.51

T2.88
6E.13
37.18

77.18
€1.14
20.78

T8.33
EE.70
45.956

75.75
83,36
42.80

78.10
64,58
40,48

Centerline Center

78.88 §9.28 T2LER TT.
66-21 ©6.21 £66.32 66,
000 79016 ABLO0 93

Sideline Left

TE.BB. &E.9B &5.BR T2,
E5.33 BE5.95 . 64.77 64-
L0 TT.E3 0 BILBET 82

Sideline Right

T3 B5.74 6E6.14 70.
i f
.00 T7.63 82.50 900

6€7.00° &6.61. E£3.53 B3

68
43
&5

08
o8
TE
54

T8

8l.33
54,74
93,22

77,89
52,02
80.52

75.93%
61.339
B9 .59

£t Level Flyover - Ewent A2

Ceanterline Center

67,43 5T7.73 63.54 &8
58.84 58,69 L5B.BE§ G5O,
L0 T1.24 T77.88 BE.

Sideline Lefc

62.14 V1.15 TT.25 T6.
S8.79. BB.E3 '56.73 55.
00 ¥2.11. T8.80 83.

Sideline Right

50.89° B3.63 T0.53 &9,
58.35 57.20 E&.75 54,
36

L0007 7208 TT.4L B3
Approach - Evant L3

Centerline Center

72.3%: B6-BS 82 50 852
.43
;00 B3 .45 (92,89 898:

69,21 K793 65.36 .63

Eidelins Left

£8.98° BE. .48 67.985 ‘BB,
B6.42 B4.30 83 38 ED.
.00 T9.€8 BE.12 BT.

S5ideline Right
T2.28 E8.68 B4.57 BE
58.23 56.41 B55.50 53

.00 75,87 81.7& BE.

Takeoff - Event K21

Centerline Center

64.34 55,75 J6.0% - BB:
EE. 07 B5.86 E£.99 &5
0o 77.87 @83.B9 87.

Sideline Left

58.18 E50.96 &2.07 &5,
E0:92 B2_.39 H1.59 855
000 T4.D2 0 VR.70 BB

Sideline Right

5,81 53.0% ~“F2.62 EE.
B2.65 61.71  &1.20 68.
.00 T4.45 BO.28 B4,

34
17
27

85
25
53

40
o2

28
T4
B

55
T

5T
&7

77

ST
15
15

48
21
B4

53
51
20

75.05
55.59
B4_77

T2.98
53._54
85.74

70.61
53.52
B4.30

BE .08
BLl.47
95.41

79.27
59.41
D321

TETT
52.44
BE.40

BO.E8
63,04
91.55

T4 .53
57.78
BE .65

T7.54
57.55
87.92

T7.89
62.55
53.82

75,69
59.808
92052

73.55
59.63
51.39

6B.26
53.94
BS .80

B5 BT
52.15
BE .54

63.82
51.23
B5.33

B2.18
58.91
100.31

82.47
55.786
23.15

T4.47
51.01
20.83

67 .80
L
53.E8

£5.20
s6.47
BE.86

71.55
55.33
90.39




B8 .
E7.
E3.

82.
53.
25

53

7T
68.
58.

54.
65,
55.

B4
Td.
52.

93

75.
.48
56

83

70
758.
.85

55

1.
68.
1

E7
B7
53

4

63
98
78

a6
50

oo
BS
o0&

BE
o8
25

82
33
42

TR
&b,
48.

L]
58

77

B7

51
g.x

-5l
e
-40

]
o8
36

.13
.55
.72

-EE
70.

B0,

75
o3

68,13
70.36
61.20

BE.16
65,89
48.75

69,20
T4.44
54.87

T2.9%
65.83
49.82

T1.82
6E.63
47.65

T1.78
65.28
4186

£9.87
B1.85
55.34

53.51
76.31
53.14

60,11
66,11
51.840

BE.T5
68.248
64.73

54.45
76.20
49.75

64.56
.28
55.27

7B.43
71.05
57.83

BZ.0&
65.17
44 22

BS .00
65.12
5o.34

74.58
67.10
41.51

B& .82
6E.D4q
41.23

78.68
£7.038
Iz.83

75.37
A
53,15

70511
75.71
45,15

TaA1LX
J3.01
45.13

T3.45
70.389
62.03

72.00
T4.50
44.65

77.68
T3LLT
51.75

Table G-10
Sikorsky STEA

Sample Corrected One-Third Ocatve Band Lewels AT BHLT,

!Thres-Point’ Position Determination
500 £t Level Flyover - Event BE

Centerlins Center
T1.72 €3.32 60.01 7T2.21 TJEe.41 71.10 &6.30
Ti,.330 T2.90 73537 FL.B3 -T0.68 E68.1%1- 67.13
§2.81 45.31 .00 B80.76 B5.B0 9D.E3 92.41

Sideline Left
B2.15 77.45 €59.74 6B.T74 65.64 6B.33 T1.52
70.35 7T0.62. T0.38 6B.44 B5.58 E3.41 £1.32
37.07 26.11 00 TE.3E 83.67 S54.09 S80.67

Sideline Right
€2.82 70.22 &0.49 69.29 68.58. To.58 T74.47
F1.36. 73.18° T2.15 T1.51 69.85 ‘BT.89 E5.Z1
43.48 34.03 .00 BO.34 B4.78 BT.81 9851.28

1000 £t Level Flyover - Event E2E

Centerline Center
76.26 TO0.56 B5.%6 61.57 71.47 E7.47 G6.17
&T7T.01 6B8.63 67.54 66.06 62.80 53.93 595.48
33.32 26.08 L@0 5,13 -B1.18 §5.10 B#e.01

Sideline Left
76.52 59,02 85.32 63.62 T72.52 T0.42 &7.32
67.14 67.05 EB5.86 64.97 64.09 62.51 ©0.23
31.88 25.1¢ 00 75,34 BL.ZE ‘S0.94 BE.TS

sideline Right
B4.76 T7E.9& T73.08 E7.76 89.0T7T 85.07 T0.897
£9.00 B7.81 6E6.43 65.44 B2.67 60.30 57.24
22.75% 16.1B 00 T5067 82.00 24.70° BE.1E

Approach - Ewvent IES

Centerline Center
E6§.07 65.87 75.47 B2.17 B5.27 'B83.37 B5.66
76.24° 72.74° €2.63 67.2F E5.00 £3.88° &1.BS
45.594 43.91 .00 - B4.B3 B0.0& 94,11 97,51

Sideline Left
64.31 T1.7L €8.81 65.61 65.61 TE.21 82.51
70.41° 70,00 €8.90 €5.80 B3.69 62,689 E£1.28
44 .01 36.60 .00 B1.52 -B7.03 BE.T&: 93.88

S5ideline Right
E&.11 T€.31 T1.Bl e8.61 6T7.31 TF2.31 77.11
6%.11 B7.81 65:61 63.41 GB1.01 BE9S.01L SE.DL
44 .23 36.7T& .00 Jeie0 BL.7V B4.59 BE.95

Takeoff - Event F3l

Centerline Center
&#0.85° 57.55 57.4%5 77.36 - T1.66 E5.45 E2.56
T2.01 73.12° 72.%4 73.87 TO.BO 70.24 7T0.90
58.17 ‘B1.35 .00 81.64 B7.31 B4.349° 94.14

Sideline Left
63.39 EE.5% 58.%% 60.29 §l.49 64.89 78.83
78.00 TF6.01. T2.01 66.52 64.83 6£2.85 5K0.96
dg.g8 25.317 000 BlosE BEIOL B5.TL 91.22

Zideline Right
8l.36 65.86 S6.%6 69%.76 B2.068 B6.56 TI.LE
74 .67 T4.BF T2.07 T70.68 T0.18 E7.33 E5.B0
46.13 ‘37.6% .00 B1i.e2 85.%94 E5.91 D2.3E

G-11

69.19
65.53
93.42

To.41
57.30
5225

T3.76
E2.00
52_15

67.58
57.85
BT.16

55.03
56.57
87.50

T6.17
53.19
89,49

B2.76
SB.82
98.18

B3.E1
58,27
95.00

76.01
57.31
80.75

E5.77
&7.B7
96.26

77.08
57:39
32.53

T3.76
B3.52
94.07




E}.58
E7.93
E3.71

92.93
6B.48
53.21

76.58
£3.63
558.02

D4.88
55.10
55.29

B4.63
71l.34
52.45

53047
65.68
4B.82

T5.865
B3.33
56.70

TO.47
T8 .07
55.88

Bh_4E
F0.46
54 .33

70.80
6B.T2
66,02

ET7.08
67.8E
53.55

64.55
70.65
50.86

c8.08
70.31
6l.12

GB.13
59 .88
48.71

E9.18
T4.41
54.84

72.58
66.51
45.88

71.93
6B .85
47.69

il i
£8.30
41.70

B8.TS
Bl1.83
55.16

53.87
TE.28
53.07

60.06
66,06
SL.B3

E6.50
EB.03
64.37

64 .38
T6.08
40,57

64 .45
I7.25
56.09

78.348
7i.00
57.74

BZ.03
BS,15
44.17

B4.23
59.10
50:.25

T4.58
67.12
41.58

38.93
68,95
%1.37

T8.B7
67.11
32,08

T6.25
T77.62
53.00

70,07
75.66
42.07

76,08
72.98
48.05

73.20
70.13
6l.64

71.88
74 .38
44 .45

T7.55
73.08
51.55

Table G-11
Sikorsky STEA

Sample Corrected One-Third Ocatve Band Lewvels AT PHLT,

TL.87
TL.28
52.72

B82.13
70,32
37.02

65.57
71.28
43 43

76.28
67.03

33.33

76.53
67:16
31.83

84.78
62.02
24.81

E5.05
T6.11
458.73

B4.07
T0.38
43.93

66.08
69.06
q4,.13

60.&0
T1.74
57.72

63.28
77.89
38.62

61.25
74.55
45,89

53
72
45

77
70
26

T0:

73
33

70
&8

26

63
&7
25

T8
BT
16

65
72
43

71
68
36

7€
67
e

57
T2
50

BE
75
29

E5
T4

37

!Two-FPoint!

500 ft Level Plyover - Event BE

27
&5
20

42
-58
.04

27
i 8-
.98

1000

.58
-G8
<15

.03
07
23

.38
B3
2T

~ 55
.60
N1

.67
-]
432

.28
]
64

.30
-BE
B2

.48

-89
07

.75
25
.31

55

73

697
70.

B0

72,

ft

65.
67.

£5.
€5.

73

E6.

Centerline Center

Sideline Lefr

Sideline Right

+47 BB.26 BB.58 70.
12 J1./48: B8 H2 67
.00, 'BO.31 #84.75 87,

86 72,16 Te.38 T1.
+32 7I.89° T0.62 68
“00 B0.70 B5.74 80,

72 6B.72° €5.81 &8,
36 '68.41 £5.55 B3,
00 78.35 B3.85 4.

o5
03
B4

31
EL]
a7

25
=1
78

Pogition Determination

65.24
67.07
92.35

T1.50
Bl.29
30.65

74.05
65.18
9l1.23

Level Flyover - Event EZ26

Centerline Center

98 61.58 T1.49% 87.
56 G&.0% B2.82 55

49
46

.08, 75718 BEI_20 95,12

Zideline Left

33 g4.&3 F2.53 ‘70.44
B8 64.9% B4.11 B2

53

00 75.35 B1.2% 90.9&

Eideline Right

0B 67.78 659.08B 65,
44 £5.456 62,683 60.32

o8

.00 75.8% B2.02 54.71

Approach - Ewvenk IS5S

75
B

&8
EB

Ti
E5

57.

T2

5B.
Tl

56.
Fi

Centerline Center

34 B2.04 B5.14 B85,
-48 &7.08 64.B5 &3,
00 -B2T71- RDCB3 83

Sideline Left

7%, B5CET &hI57 7H.
.B5 E5.75 €3.64 62,
00 81.48B° B6.53 BE8:

S5ideline Right

-Th EBL.BE. ET.2E T2,
.56 BI.36 60.95 58,
00 Ye[5E &1.72 BY.

Takeoff - Event Fil

Centerline Center

Sideline Left

Eideline Right

a1
[

12

200 77001 TliAal 6e5.
S87 F2o79 TSR B8
.00 B1.36 B7.00 B4,

88 60.1B 61.38B 64.
8% 66.3% 61.70 62.
00 -BYE.54 B4°89% BE5;

85 69.65 B1.95 66,
85 TJO.55 TFO.05 6T
.00° 81,50 BS5I8BI  85.

24

53
as

iy
&3
72

28
o5
=4

21
25
oy

T8
71
1]

55
26
a0

E5.19
£8.51
B6.03

67.34
60.25
BE.TY

70.5838
57427
B58.20

85.54
B1.70
97,37

B2.47
b1.22
53.83

77.08
58.85
BE.BO

B2, 3%
70,55
53,84

78,78
50.82
51.089

759.05
E5.66
52.23

65.14
65.88
53.386

7%.35
57.27
92,21

73.74
51.97
F2.13

67.60
57.849
B7.19

65.04

55,53
B7.52

76.13
5322
B5.50

BZ.E4
58,45
95.02

83.77
58.21
94.95

75.956
57.24
20.70

65.52
67.55
55.58

76.98
57.23
0Z.41

73.65
£3.35
93.54




B9.68
EB.D5
63 .88

53 .59
68 .54
53.3D

77.03
58.85%
58,11

54 .85
65.08
55.24

84,61
71.33
52.42

593:.78
65.68
48B.57

TE. T8
B3.48
56.89

T0.52
Ta 1R
55,98

65:51
T0.51
54.41

70.53
GH.86
BE.21

67.%L4
67.94
53.64

54 .61
TO.T1
58_85

E8.159
T0.44
E1.30

5B.19
69.93
40.81

65.23
T4.a7
54.93

72.96
EG.ED
259,80

71.91
E8.63
47.65

TF1.78
B8.28
41 .64

50.88
81.97
55.37F

53.92
TE.32
53.15

60.11
BE.11
51.91

B&E .63
6B.1T
64.57

64.44
T6.14
489,67

54.51
7731
56.18

78,49
TE:12
57.94

B2.09
65.21
44.28

B85.03
68 .16
50.40

T4 .56
ET.10
£1.48

BB.51
6B.53
41.31%

T8.686
67.039
32.50

TE.389
T7.77
53.23

70.12
TELTL
48.15

T, 11
73.01
45.14

73.33
70.27
61.88

71.04
74.45
44,56

T7.681
Ti 1l
B1.565

Table G-12
Sikorsky 5764

Sample Corrected Coe-Third Ocatve Band Levels AT PHLT,

T1.7%
T1.40
52.85

B82.18
T0.38
37.18

T0.03
71l.34
43.55

TE.28
B7.01
33.28

T6.92
E7.14
J1LB5

B4.76
£9.00
24.70

66.09
T6 .28
45.58

B4.12
70.41
44.03

BE.11
658.132
44 .24

£0.74%
71.B8
57.57

B3.34
Ti1.495
38.76

61.31
74.61
46.01

‘One-Point’ Pogition Determination

500 £t Lewvel Flyover - Event BB

Centerline Center
63.38 &0.08B T2.2B 7&5.48 T1.17 E6.3E
F2.38 T3.45 T2.01 T0.75 EBR.Z0 BT7.22
45.47 .00 B0.s4 H5.89 90,98 92. 49

Sideline Lefc
T7.48 E€9.78 EB.7T B5.67 EB.3IE T1.S56
TO.66 70.42 EE.4B £5.62 B3I.45 B1.37
25,22 .00 7B.41 ‘B3.71 94.12 S0.71

Sideline Right
70.32 60.52 692.32 638.61 7Ti.0) 74.10
73.21 T2.18 71.54 69.82 BB.03 B5.25
34.12 .80 B0.3T 84.B2° ET.BE 91.30

1000 £t Level Flyover - Event E26

Centerline Center
T0.56 65.5%6 H61.56 Ti.47 E7.47 €&6.17
68.62 67.54 66,06 &K2,73 55,93 59.48
25.97 L0080 5,13 81.17 55.10 B&.D0Q

Sideline Left
62.02 B5:32 .B9.E2. F2.52 T0.42 67.32
6£7.05 65.65 64,97 E4.08 E2.50 60.23
25212 .00 75,33 EB1.27 90.5%4 BE.T4

S5ideline Right
TE.96 73,06 657.76 69.06 69.07, T0.57
£7.81 66.42 55.44 6£2.66 60.29 57.23
16_10 .00 775.67 B2.00 594.70 BB.LT

Approach - Evenkt ISS

Centerline Center
E5.69 75.49% B2.1% AS5.2% 89.35 ES.EB
72.76 €9.65 EB7.24 ®5.02 63,70 61l.87
43,85 .00 'B4.85 ©0.9%8 54.13 ©57.53

Sideline Left
71.72 6B.B2 65.62 65.62 TB.22 B2.52
T0.01 E8.91 E5.81 63.70 62.70 61.29
36.62 .00 'BA1.53 B7.04 RBB.TT? S3I.H9

Sideline Right
76:31. 7I.81 eBuel AHT.3L TR.31. A1)
67.82 BS5.62 B3,42 H1.02 58.02 5B.32
36.78 .00 TE.EL B1.78 B4.5% BA.36

Takeoff = Ewvent F31

Centerline Center
57.44° 57.34 '77:14 T1.54 '55.34 52.45
732.00 72.)B2 72.94 T0.87 7O0.l11 1076
51.13 .00 B1.51 87.17 EB4.21 94.00

Sideline Left
66.54 58,94 60.24 6l.44 64.84 7TH.B4
75.95 7J1.96 E6.46 64.77 62.78 60.30
29.25 .00 B1.50 A4.95 B5.65 51.1%

Sideline Right
65.B1 SA.91 63.71 "p2.01 EH.F1L 75.11
J4.82 T2.02 70.62 TO.12 B7.33 6E.74
37 .46 .op Bi.57 85.BB B5.86 D2.30

B9.26&
66.02
93,51

79.45
57.35
9227

73 .80
62.05
22.20

ET.58
57.84
B7.16

E5.02
5&6.56
B7.49

TELLT
53.18
BS .48

82,78
58.64
98.18

83.82
55.28
95.01

76.01
57.32
S0.76

E5.65
67.72
96.132

T7.04
57.32
92.48

371
53.45
94.01




