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1.0  INTRODUCTION E

One of the program objectives of the 1983 Federal Aviation ‘Administration |
(FAA) nolse measurement/flight test program was to further explore the !
helicopter noise certification process and learn from practical

application qf existent standards. i

This report provides [IPNL values derived from a flight test program which
used the basgic helicopter nolse certification testing, reduction and ;
analysis procedures of the International {ivil Aviation Organization :
(ICAD), Annex 16, as amended at the seventh meeting of the ICAO Committee :
on Alrcraft Noige (CAN/7) along with many of the proposed refinements of ;
the recent Working Group (WG) II report from the Octeober 1985 meeting in :
Ottawa. The WG IT recommendations will be considered at the first meating
of Cormittee on Aviation Environmental Protection (CAEP) in Montreel in

June 1986. The detailed procedures used in this report are described in :
gaction 5 and 6. The levels have been developed through a rigorous :
process and represent the specified conditiona. :

The helicopters addressed in this report include the Hughes 500 D/E

(Hughes 1s now a subsidiary of McDonnell Douglas Corporation), the :
Aerospatiale A5 350D (AStar), the Aerospatiale AS 355F (TwinStar), the |
Aerogpatiale SA 365N (Dauphin), the Bell 222 (Twin Jet), the Boeing Vertol ;
234/CH 47-D, and the Sikorsky S~76A.

This document is a companion report to a series of seven previously :
publighed reports (known as the "Rainbow" reports) which deseribe the ;
acoustical characteristics of the helicopters and provide analyses and f
discussions addressing toplecs ranging from acoustical propsgation to the
environmental impact of helicopter noise.

The helicopter noise measurement flight test program for the seven
helicopters was conducted by the FAA at Dulles International Airport
during the summer of 1983, Acoustical, trajectory, and meteorological
data were collected during these controlled tests., All of the tests were
conducted by the FAA in cooperation with the helicopter manufacturers and
were gupported by a number of other Federal agencies.

The test program was depigned to address a serlea of objectives including:
1) the acquisition of acoustical data for use in heliport environmental ;
impact analyses, 2} the documentation of directivity characteristies for
static operation of helicopters, 3) the establighment of pround~to-ground
acoustical propagation relationshipas for helicopters, 4) the determination
of noige event duratfion influences on energy dose acoustical metrics, 5)
the examination of the differences between noise measured by surface
microphones and microphones mounted at a height of four feet (1.2 meters),
and 6) the documentation ef noise levels acquired using international
helicopter noise certification test procedures. This report specifically
addresses the last objective.
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For further information censult the previously published "Rainbow"
reports (Reﬁ. 1 through Ref. 7). Also, Appendix J of this document
contains errata for those seven reports,
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2.0 TEST HELICOPTERS

Table 2.0~1 on pages 4,5, and 6 provides a listing of the helicoptera
examined in this raport along with important reference characteristics.
One might note that Appendix H containa the same table using unita of
knots/pounds/faet/seconds and degrees in Fahrenheit,
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Hallcope:r Chatactsristics
mpa/kg/matarainaconds/C

TABLE 2,0-1A

3 MANUTACTURER 1 Hughas Asrospatials Aarospatialas
A TYPE 1 Singla Rotor S3ingla RAoter Bingls Hotor
[ MODEL t A00D A8 30D RBrir

.4 YEAR OF LAT C. A, k 1174 1978 1781
[+ DATA BOURCE ] Hughmas Astvospatlale Asyadpatiala
fl HAL T/0 MADS (MYOM} ko 3 1341 1994 1300
a LOG{NTON) 1 .13 1.29 3,38

v 1

N 1

n |

o [ ——— |
F P HODEL | Pat Dia Allisen Lycoming LTB Allismon
o | 150-ci08 101=400A2 130020¢
W A NO. OF ENGINEA 1 i 1 H
£ N NTOP (kw)/IKCINE 1 a0 LEE 3Ll
K T TOTAL POWEN (kw)} 1 140 15¢ 624

1

- e -l
n NO,OF HLADRES 3 ] 3 3
] BIAMETEN (w) 1 8.03 10,70 10.49
T M APH 1 492 Jae ELL]
o A nHBs 1 8.20 4.42 4.37
R 1 ROT TIP APEED (na/m} 1 307.36 It4.24 220,82
N 138 M=TIF HACH #» 1 0.4094 d.4355% 0,4481
Pund OPF (iln) | 41,00 t%.30 19.70
ROTATION DIR (Hote 1} I cow ow oW

|

AARRRARREAAREANR A ARNARNAARONRARR]
3 NO. OF BLADER 1 4 H S
1 DIAMETER im} ] .40 1.484 I.88
3 1 neFm t 110 2043 1088
T A RPFB 1 34,83 34,08 14. 80
T 1 ROT TIP SBPEED (n/se) 1 141,63 178.97 203.35
L L3C A=TIE MACH @ ! 0.4754% 0.3847 0.99776
Pund BPP {Ha) ! 147.23 48.10 67,40
NOTATION DIR (Haotae ) | R{P F/R FiR
HOUKTING 2108 1 LEFT RICHT NI1CHT

i

e e Tt g PRl §0 i o,

Aetospatiale BELL Hell TEXTR Bikersky Alrcra Homing Vartol

Slngls Rotor

AB JIS3F Twinsta 5A 353N Daup 12

1981
Anrocspatiala
3850
3.5°9

RELL

Turbomeca
ARRIEL 1C
2

529

1058

q
11.92
Jé3
6,08
118.00
0,46708
.3
oW

13

o.?0
4708
70.43
221,77
0.4317
10179.43
FIR
MIDDLE
{Note 4}

{eontinuad)

8itngle Rotor

HELL 211
197¢

Hall TEXTR
FEET

.33

Lyceming LTH

101=-430C=3
H

42y

834

F]
12.12
340
5,80
230.084
0.&470
11.40
CCW

1.78
1881
31.33
1$3.01
0.3731
6.0
FiR
LEFT

Bingle Rator Tandow Rotor

1

3

A-74M 234 3
1978 1981 1
Sikorsky Mrcocra Boming Vertel |
1472 219%¢ |
1.47 1.24 |

'

1

1

I

Dalzoci Dis AlLILL Lycaming |
230-C30 TiSel-712 |
] at

304 3032
tane 078 |

]

1

4 11
13.11 1a.dr |
i 223 1
4,38 3,78 |
305.72 313,47 |
0.,4044 0.43391 )
19.53 11.25 1
CCW FRONTAL - CCW |
REAR - CW

t{Naote 2)

4 LA

.44 LA |
tétt * |
34.03 LI
203,82 * |
0.604% LI ]
187,40 . |
FIR * |
LEFT LI |

|



Hallcoper CHataclaristics
apsikg/natars/ascondnil

TEAT SERIER

AVG TLAT TEME (C)

AVG TEST IAB (m/w)

AVE TEST ORC (m/e}

AVO TEST CLIHD ANGLE (degrmas)
TEST CLC AVGC ALTITUDE {m)

mMNOMX >

1

1

t

|

4

1

1

'

t

i

1

REFERENCE VALUEB ]
REF Vy (mia} t
REF DRC imin} 1
REF CLIMB ANGLE (degraas) 1
REF., ALT. CLC (m) ]
!

1

i

f

t

i

1

|

]

1

1

3

TEST BERIEB

AVG TEAT TEMP (02
AVEG TEAT A8 (m/s)
AVG APPFROACH ANCLE (dagrase)
RLFCAENCE TAULE

REF AIRSPEED (m/a}

REF APPHOACH ANGLE {(Jdagreas)
REF ALTITUDE CLC (m)

Tn>0oRY>

7 LA e e fiuk YT

it o Rk ke

Hughas
Stngla Rotor

300D

!
38.0
30.37
NiA
12,185
120

.
¥.45
17.40
178,41

Aeroapitiale
S8ingle Rotor
A8 3300 ABtar

£
16.0
27.17
Nih
14.41
177

28.31
5.87
18,20
18%,31

17.1
33,3%
.87
5.3
4

TABLE 2,0-1B

Ascospatiale
Bingls Rotorp

AB J43F Twinsta BA 343N Daup I

£
0.0
0,48
HiA
15.33
LLE]

ig.
t.50
19.40
L?7.30

1.0
.
é.10

8.1
4

19

Aarompatlale DELL Hall TEXTR
Single Rotor

]

1
iz

3

fcontin

E
14.3
D.41

Nt A
®.13
1a1

4,61
2,13
2,30
8,00

0.3
9.00
3.37

uad)

Bingla Roter
BEELL 122

K
18,3
33,237
N/ A
13,43
223

13,44
8.1
14.10
145.3¢9

16,8
33.48
.80

Blkocaky Alrara
B8ingle Rotar
S=T4A

F
22.0
40.41
NiA
.40
112

j8.10
.04
10.30
111.54

28.0
38,19
5,43
38,18
4

130

foeing Vartlol
Tandom Rotor
FE L]

]
.t
12.%1
RiA
.4
vy

43.74
.4
7.50

LY 3]

3.1
11,310
7.4
13.74

110




Helicopsr Characteristics
apalkg/matars/ggconduil

TABLE 2.0-1G

----- T i e e i g T Y o e o o 6 et

Asrospatiale . Asrospattale Awgospatiale BELL Hell TEXTR
Singla Rotor Bingla Hotor Singles Rotor Bingls Roter
AB 3300 ABtar AB JSIF Twinwts SA 363N Daup 2 DELL 132
A A A A

aas ro 355 LT

s8.07 $v.18 47.21 43,310

8.0 19.0 1P.0 30.49

0.7870 n.aove 0.8434 o.naz01

Jes 3rq 33 48
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3.0 HELICOPTER NOISE CERTIFICATION DEVELOPMENT: BACKGROUND &
REFERENCE CONDITIONS

3.1 BACKGROUND

This section reviews the evolution of international and domestic
helicopter noige certificatlon standards. An enormous amount of effort on
the part of government and industry has led to the current ICA0 noise
standard, which is essentially an "umbrella" standard established
primarily to insure that future helicopter designs are not substantially
noisier than older models which easily meet this standard. The following
liot identifies the "highlights" in the seventeen year process leading to
the recent publication of proposed U,S, helicopter nolse standards.

1. January 1969 - FAA conference on Short Takeoff and Landing (STOL)
Tronsport Aircraft Certification which included heldicopters

2. November - December 1969 - ICAO Special Meeting on Aircraft Noise in
Vicinity of Aerodromes - Annex 16 drafted

3. KNovember 1971 ~ 2nd ICAQ meeting (CAN/2) on airport noise that
established working group on V/STOL (V -~ vertical, STOL - Short Takeoff
and Landing) aircraft

4. March 1973 - 3rd ICAO meeting (CAN/3) including satudies on V/STOL
atandards

5. December 1973 = FAA Advance Notice of Proposed Rulewmaking (ANPRM),
(Notice No. 73-32; 3B TR 35487): Helicopter Noise Standards

6. January - February 1975 - 4th ICAO meeting (CAN/4) STOL recommendations
for airports noise standarda

7. November 1976 -~ 5th ICAO meeting (CAN/5),.continuation of studies of
V/ST0L aircraft standards

8, Muy - June 1979 - 6th ICAO meeting (CAN/6), specific recommendations
for standarda for helicopters proposed to ICAO Anrnex 16

9, July 1979 - United States, FAA Issued Notice of Propozed Rulemaking
79-13, Helicopter Noise Standards

10. November 1981 - Withdrawal of FAA Notice of Proposed Rulemaking 79-13,
Helicopter Noise Standards

1l. May 1983 - 7th ICAO meeting (CAN/7), aspecific recommendations to alter
noise atandards for helicopters to relax stringency due to economic
offects

12. October 1985 - ICAO Working Group IT, Helicopter Noise Measurement
Repeatability Program recommendations



13. November 1985 - ICAOQ Helicopter Noise Limits effectivity date

14, Mareh 1986 - FAA issued Notice of Proposed Rulemaking 86-3, Helicopter
Noise Standards




3.2 DEFINITION OF REFERENCE CONDITIONS

In order to agsure an equitable, consistent, and repeatable noise level
evaluation process, reference testing conditions have been establighed.
Each parameter defined as a reference parameter would contribute ko
variability 1in data if that parameter were not constrained. The data
sdjustment process described in Sections 5 and 6 below involve, in each
case, adjustments from test environmental or operational conditions to
reference conditions. The reference conditions established for each
heldicopter are summarized in Table 2.0-1,

3.3  PRE-PUBLICATION COMMENTS FROM MANUFACTURERS

All the manufacturers of the teated helicopters were given the opportunity
to comment on the first (advance) draft of this report in order that they
might evaluate the reported noise levels and comment on other aspects of
the report.

It 4 interesting, distressing and instructive to note the difficulties in
identifying reference operational parameters. All refarence parameters
utdilized in the original Rainbow (1983) noise measurement flight tests
were provided by manufacuters representatives., As seen below, upon review
several years later, different manufacturers' representatives have in all
esrnestness provided slightly different values. This occurrence has not
been uncommon in the pre-certification learning process. Responding to
this "problem in specificity"”, members of the international helicopter
nolse certification community have joined in efforts to define more
rigorously reference parameters in the current ICAO-CAEP, Working Group
(WG) II, Helicopter Noise Measurcment Repeatability Program (HNMRP).

Comments received from the manufacturers of the test helicopters and the

estimated effects of changed parameters are sumarized in the following
paragraphs:

McDonnell Douglas Helicopter Company 500 D/E (formerly Hughes 500 D/E)

In the cnse of the Hughes 500 D/E, the manufacturer identified a slightly
different value for Vy (the speed for the beat rate of climb) and the
value for BRC (the best rate of climb):

1983 values: Vy = 31.92 m/a, BRC = 9,65 m/s, Ref, Alt, = 178,61l m
1986 values: Vy = 32.93 m/s, BRC = 9,52 n/s, Ref, Alt. = 164.3 m

The lower altitude asscciated with the 1986 information would increase the
EPNL by approximately 0,5 decibela,

Hughes also specified a different value of Vh, idencifying 122.4 knots as
opposed to 125 knots, This minor difference results in a difference in

advancing Mach number from 0.79B6 to 0.7952. In the case of the 500 D/E,
the PNLTm va. advancing Mach function 1s rather shallow and indeterminate



at the centerline site for the acquired test data. Therefore one would
not expect much difference in the three microphone average neise level.

The lack of PNLTm dependency on advancing Mach number at the center site
for the 500 D/E remains an area for further inveatigation.

In any event these comments further emphasize the need to tie the
reference alrapeed to an unambiguous value ag recommended in the Ottawa
ICAO WG IT report (Referance 4).

Aerogpatiale Dauphin

In & March 5 telecopieur {facsimile) Aercspatiale {Marignane, France)
provided data which permitted the estimation of sideline-right noise
levels on the approach operation., (Equipment malfunction resulted in the
lose of FAA/TSC recorder data at that site,) Utilizing the Aercspatiale
data along with data from the French Service Technique de la Navigation
Aerienne (STNA), it was determined that the average difference in
left~side to right-side noise levela from four test programs was 2,82
decdbels as seen in Table 3,3-1, Using these manufacturer furnished
data, right-side levels were estimated in Table 3.3~1 and used in
computing the three microphone average EPNL,

Aderospatiale (Marignane) identified reference level flyover conditions as:

Vh = 154 knota

RPM = 362

Weight = 3850 Kg
Temperature = 15 degrees C

Using ICAO Annex 16 provisions allowing establishment of the reference
speed as .45 Vh plus 65 knots one arrives at a reference speed of 134.3

knots (69.09 m/s).

This is in contrast to the 135 knot ailrspeed used In this report as a
reference value,

A more significant difference is the rotor speed which Aerospatiale
(Marignane) identified as 362 RPM in contrast to the previocualy provided
value of 365 (Aeroapatiale, Grand Prarie Texas).

The result of these differences is a 0.8675 advancing Mach number rather
than the 0.8748 advancing Mach number used in thia report.

This difference in Mach value would lower EFNL values by approximately 0.6
dB according to Aercspatiale data, Data acquired in the 1983 FAA program
indicates approximately a 0.4 dB difference associated with this
difference in Mach number.
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TABLE 3.3~-1

LEFT SIDE / RIGHT SIDE EPNdB ANALYSIS: SA 365N DAUPHIN

EPNdB EENdBE EPNdB 3 MIC

TEST LEFT CENTER _RIGHT  AVERAGE L=-R C-1L C -R
N.5100 91.00 96.40 90,40 92.60 0.60 5,40 6,00
N1.6011 93.00 94.50 90.10 92,53 2,90 1.50 4,40
G. 6009 92,50 95,50 88,80 92,27 3,70 3,00 6.70
N. 6015 93,50  93.40 89.40 92,10 4,10 -0.,10 4,00
AVERAGE 92,50 94.85 89,68 92,38 2.82 2.45 5.28
N.FAA EPNdB 95.50  95.90 NA NA NA 0.40 NA

REFERENCE TELEX/TELECOPIEUR 5-MAR-86, FROM H, J, MARZE, AEROSPATIALE
ANALYSIS DATE: 7-MAR-86

Aeroapatiale provided the following sumnary/comparison table (in a March
14 telecopileur/facsimile message) showing noise levels from one of their
test programs along with Dauphin data contsined in this report (right-side
approach adjusted per procedure described above).

TABLE 3.3-2

Aerospatiale Summary EFNL Data
(telecopieur March 14, 1986)

Left Center Right Ave Data

Approach FAA 95.54 95.88 92,21 94,70 +2.07
AS 90.99 86,42 90.35 92,63

Level FAA 91.90 90,43 90,26 91,01 +0,08
Flyover AS 90.90 91,66 90,24 90,93

Takeoff FAA 93.83 96,138 87.78 92,67 +1,36
AS 97.70 94,03 87.20 91,31

The differences shown in the right column demonstrate excellent agreement
for level flyover, a 1.36 dB difference for takeoff and & 2.07 dB
difference on approach. Comparisons with the full results from the other
test programs {see Table 3.3~1) were not possible. Differences in the
reported levels have been analyzed in detailed comments submitted to the
FAA by Aerospatiale,

Aerospatile identifies several differences between French program analysis
procedures and those employed in the FAA programs, specifically; analyzer
dynamic response, treatment of ambient noise, bandsharing of tones, mass
change corrections, and correction procedures. French data have been




adjusted using sensitivity curves, while correction algorithms have been
used with FAA data., The French program has used continuous tracking while
the FAA program has employed three "enhanced" photo-altitude asystems with
Doppler "Time Overhead" (TOH) flight path aynchronizatien,

Aerogpatiale notes that level flyover data in this report is adjusted to a
15 degree C reference value while thedr test data was adjusted to 25
degree C. Other differences such as rotor apeed and IAS result in a net
change in Mach number which translates to a 0.5 to 1.5 dB difference in
EPNL, depending on values employed,

Wind influences aloft in the FAA test (wind at altitude unidentified in
French program) werc mentioned as factors possibly influencing aource
emlssion characteristics.

In the FAA test approach operation cress winds from the left at 5 to B
knots were identified as likely factors in elevated left side noise levela
seen in only one of four French measurement programs.

It was noted that takeoff performance for the Dauphin in the FAA test was
below the anticipated reference although the 25% deviation was within the
allowable ICAD adjustment window.

Although high humidity wae cited as a possible source of differencea for
level flyover the influence is not consldered to be significant because
atmospheric attenuation at controlling frequencies is independent of
humidity above approximately 607 RH. TFurther as FAA microphones are
electret cype, there is no problem of arcing which is typical at high
hupidity for condenser microphones.

The reader may refer to detailed test descriptions in each of the separate
Rainbow reports for further information useful in comparing Rainbow data
with other program data.

The authors of this document wish to thank Aercspatiale for thelr thorough

and inaightful examination of the noige levels in this document within the
context of FAA-EE~B4-2 and their own measurement experience,

OTHER COMMENTS

Telephone comments received from other manufacturers (Boeing Vertol,
Sikorsky and Bell) involved requests for:

-elaboration on topics related to data acquisition

—elaboration on specific data adjustment and testing procedures

These requeste have been addressed,
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4,0 DATA ACQUISITION

This section desecribes the nolse measurement flight vest program data
acquisition systems.

4,1  MEASUREMENT FACILITY

The noige-maasurement flight-test site was adjacent to the approach end of
Runway 12 at Dulles Internmational Airport. This location was chosen
because of the low ambient nolse level, poaitive air traffic econtrol,
security, and availability of emergency equipment.

The teat area was nominally flat, with a ground cover of short, clipped
grass, approximately 1800 feet by 2200 feet, and was bordered on the
north, south, and west by woods.

Runway 12/30 was closed during the test so that Interference from other

aviation activity would be minimal. Airport traffic continued to operate
on runways approximately two and three miles east of the test site.

4.2 MICROPHONE LOCATIONS

Figure 4.2-1 is a diagram of the test site detailing the location of the
eight microphone locations which made up the two measurement arrays. One
array was used for flight operations, the other for atatic cperations.

The microphone array for flight operations consisted of two sideline
aites, numbered 2 and 3 in Figure 4.2-1, and three centerline sites,
numbered 5, 1, and 4, located directly below the flight path of the
helicopter. The north sideline site, numbered 3, was located in a lightly
wooded area and was offset 46 feet to the west to provide sufficient
clearance from surrounding trees and bushes. The ICAD helicopter noise
certification array consisted of sites 1, 2, and 3, Adjustments were made
to the site 3 data accounting for the offmet.

4.3  FLIGHT PATH MARKERS AND THE APFROACH GUIDANCE SYSTEM

The tokeoff rotation peoint was defined by markers which were constructed
of squares of plywood painted bright yellow with a black "X" in the
center. The takeoff rotation point was located 1640 feet (500m) from the
center-line center microphene location. Four portable battery-powared
apotlights were aituated at various locations to assipt pilots in
maintaining a proper flight path over the centerline microphone array.

Approach guidance was provided to the pilots by means of a Visual Approach
Slope Indicator (VASI) and through verbal commands from an obaerver using
a balloon~tracking theodolite, Both methods assisted the helicopter
pilots in adhering to the centerline microphene array and in maintaining
the proper approach path.

The VASI system used during the tests was a three-~light arrangement giving
vertical displacement information within +/- 0.5 degrees of the reference

13



FIGURE 4.2-1

Noise Measurement and Photo Site Schematic
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approach slope. The pilot ohserved a green light 1f the helicopter was ]
within 0.5 degrees of the approach slope, red 1if below the approach slope. i
and white if above the approach slope. !
i
!

The theodolite system, used in conjunction with the VASI, provided
accurate approach guidance to the pilet, A brief time lag exilsted between
the instant the theodolite observer percelved deviation, tranasmitted a :
command, and the pilot made the correction. The .theodolite crew, however, '
was generally able to alert the pilot of appreach path deviations (slope

and lateral displacement) before the helicopter exceeded the limits of the

one degree green light epan of the VASI, Thus, the helicopter only

occasionally and temporarily deviated more than 0.5 degrees from the

referecnce approach path,

4.4 PHOTO-ALTITUDE DETERMINATION SYSTEM

The helicopter altitude over a given miecrophone during a glven event was
determined by the photographic technique described in the Society of
Automotive Engineers AIR-902 (Ref, 9). This technique involves
rhotographing an aircraft during a flyover event and proportionally
scaling the resulting image with the known dimensions of the aircraft.

The camexa is inftially calibrated by photographing a test object of known
size, from a known distance. Measuring the resulting image enables
calculation of the effective focal length from the proportional
relationship:

(Tmage Length/Object Length) = (Effective Focal Length/Object Distance)

This relationship 1s used to caleculate the distance from the microphone to
the aircraft, Effective focal length 1s determined during camera
calibration, Object length is determined from the physical dimensions of
the aircraft and the image size is measured on the photograph. These
meagurements lead to the calculation of eohject distance or slant distance
from camera {(or microphone) to the aircraft. The concept applies
similarly to measuring an image on & print, or measuring a projected image
from a alide.

The S5AE-902 technique implemented during the 1983 helicopter teats
utilized three 35mm single lena reflex (SLR) cameras usging alide film, A
camera was positioned 100 feet from each of the centerline microphone
locations. Lenaes with different focal lengths, each individually
calibrated, were used in photographing helicopters at differing altitudes
in order to more fully "fill the frame" and reduce image measurement
errot,

The photographer was alded in eatimating when the helicopter was directly
ovethead by means of a photo~overhead positioning system (POPS). The POP
system consisted of two parsllel (to the ground) wires in a vertical plane
orthogonal to the flight path. The photographer, lying beneath the POP
syatem, initially positioned the camera to coineide with the vertical
plane of the two gulde wires. The photographer tracked the approaching
helicopter in the viewfinder and tripped the shutter when the helicopter
crossed the superimposed wires,
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A scale graduated in 1/32 inch increments was used to meagure the

projected image. This scaling resolution translated to an error in

altitude of less than one percent, Other errors may be introduced by the
orientation of the helicopter, off-center images and focal-plane shutter
distorticn. As the helicopters were not turning during the test runs, the
helicopter dimension (horizontal steblizer or skids) measured was well

within 10 degrees of perpendicular to the line of sight. A 10 degree

offset would introduce a range error of 1,5% . Pogsible errors due to

off-center Images and focal-plane shutter distortion were essentually

eliminated as the photographers were professionals who centered the image

and tracked the target so that its image in the camera was stationary.

Although SAE ATIR-902 states that any system used by a ground observer to

determine minimum aircraft distance should have an accuracy of leas than

12Z, (equivalent to 1 dB error on AL, or 0,64 dB in EPNL), the maximum .
error in the photoscaling technique utilized for these controlled tests to |
determine aircraft distance is closer to +/-5%, which translates to less i
than 0.3 dB error in corrected EPNL data. Photo-scaling techniques have

been used for years and are approved by the FAA and certifilcating

authorities around the world for aircraft noise certification,

4.5 DOPPLER-SHIFT POSITON DETERMINATION TECHNIQUE

Procedures to adjust aircraft noise level data for differences between the
teat and reference aircraft position and meteorological data require
synchronization of the measured noise data with aircraft position data,

Adrcraft position data synchronized with portable time code generators to
the acoustic data were obtained using a procedure developed to extract the
“time at overhead" (TOH) from the acoustic 1/3-octave sound pressure level
data itself. The TOH, thus obtained, was then used with the photographic
altitude data and the cockpit speed and climb/descent angle information to
calculate the average flight path synchronized to the noise data,

The procedure developed to obtain TOH depends upon the spectral
irregularities of the measured noise data resulting from ground
reflections. The direct wave of the noise data from the aircraft to the
microphone receiver instantaneously adds with the reflected wave from the
ground surface, causing & constructive and destructive interference
pattern. The nature and frequency of the interference depends upon the
geometric relationship between the microphone height and the direct and
reflected path lengths, Since the aircraft is moving relative to the
microphone position, the geometric relationship is constantly changing and
produces a "Doppler-like" frequency shift in the destructive interference
pattern as the aircraft approaches and then moves on past the microphone
measuring -station. Unlike a true Doppler frequency shift (i.e,, the
observed frequency changing from higher to lower frequencies as the source
approaches the recelver and then continues to decrease in value as the

16



gource moves away form the receiver) the destructive interference
frequency, while also shifting from higher to lower frequencies as the
aircraft approaches the receiver from down-track, goes through a minimum
frequency at the overhead point then reverses direction and shifts back to
higher frequenciea as the alrcraft moves up-track from the recefver. With
a knowledge of the speed of the aircraft, its climb/descent angle and its
altitude at the overhead point, the destructive interference frequency can
be calculated at the overhead point and at points projected up and down
the flight path,

A computer program was prepared to inspect kach 1/2 second linear noilse
data record of an aircraft fly-by and compare levels in adjacent
1/3-octave frequency bands searching out pogsible destructive interference
"nulle" in the spectral sound pressure level data, A plot of "nulls" vs
1/3-cetave frequency band and time is shown in Figure 4.5~1 for a typical
helicopter level fly~by. The asterisks (*) indicate the frequency bands
where a "null" was found in each apectral record,

Time at overhead from the above method comperes within plus or minus 0,5
seconds with TOR obtained using phototheodolite tracking data, This
translates to an error of leas than 0,5 EPNAB in corrected sound level for
the case shown in Figure 4.5-1.

For the case shown in Figure 4.5-1, the minimum destructive interference
frequency is calculated to be 69.62 iz at overhead., Note in Figure 4.5-1
the highlighted Doppler-like destructive interference null pattern with a
minimum frequency plateau at band 18 (56,.2-70.8 Hz). Since the case
presented 1s a level flyover, the destructive Interference "null" pattern
can be shown to be symmetrical about the overhead point, thus the alrcraft
wus at overhead at the point indicated in Figure 4,5~1 (the midpoint of
the minimum frequency plateau of the destructive interference null
pattern). Taking into account sound propagation time and the time at the
midpoint of the measured 1/2 second data record, the aircraft overhead
time (TOH) is computed. Approach and takeoff data events produce a skewed
null pattern. With a knowledge of aircraft speed and climb/descent angle,
the offset of the overhead point within the minimum frequency plateau of
the null pattern is easily calculated,

It is to be noted that not all "null" patterns are as "clean" as shown in
Figure 4.5-1 and require some operator judgements to ensure proper
selection of the minimum frequency distructive interference plateau.

4.6 COCKPIT PHOTO DATA

The helicopters' speed, altitude, and torque were documented for each run
in photographs of the cockpit instrument panel, The photographs were
taken with a 35mm SLR camera using an B5mn lens and high speed slide
film, The photos were taken when the aircraft was epproximately over the
center-line center microphone location and repregent a typical moment
during a particular test event, This data acquisition system was
augmented by an experienced cockplit observer who provided additional
written documentation of the operational parameters.
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4,7  UPPER-AIR METEOROLOGICAL DATA

The National Weather Service (NWS) at Sterling, Virginia provided upper
air meteorclogical data obtained from balloon-borne radiosondes. These
data consisted of pressure, temperature, relative humidity, wind
direction, and wind speed at 100 foot intervals from the ground.

4,8 SURFACE METEOROLOGICAL DATA

The National Weather Service (NWS) at Dulles International Airport
provided temperature, windapeed, and wind direction., Data were collected
evary 15 minutes at a lecation approximately 2.5 miles from the test site.
Thia information was used in implementing corrections and adjustments to
data, Meteorological data are provided for each separate helicopter test
program in the respective report (references 1-7).
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5.0 RECORDING AND PRE-PROCESSING OF ACOUSTTCAL DATA

The data analysis and reduction procedures used in this report are
identified below and in Chapter 6.

The data acquisition, reduction and adjustment procedures represent the
hagle ICAO CAN/7 approach with the incorporation of some of the
recommendations of WG II to the firat meeting of CAEP scheduled for June
1986 1in Montreal,

The source nolse corrections mandated in CAN/7 have been implemented using
the refined procedures specified in Ottawa recommendations to CAEP/] (see
geetion 6.3).

The airspeed used in each test as the reference alrspeed was in accordance
with the less rigorous definition of CAN/7 which apecified airspeeds not
actually identified Iin alrworthineass certification. A more specific
referance airspeed has been recommended in the Ottawa WG II renort.

The ICAO Annex 16 (CAN/7) No Correction Window, Apperdix 4, Section 9.1
a-e has not been employed in any instance. The limitacions on correction
valuyes apecified in Annex 16 (CAN/7 Chapter B.7) have not been observed,
All data have been adjusted as necessary to reference conditions,

The takeoff reference path has heen establighed in each case in accordance
with the recommendations of the Ottawa Working Group II, shown below,
except that minimum specification engine performance was not required at
the time of the tests (1983). 1In the case of US buillt helicopters the
mimimum specification performsnce is the same as the performance used in
the Rainhow progran.

Recommendad change of ICAQ WG II {Ottawa 1985) to ICAD Annex l6
Chapter 8,6.2.1.F

the reference takeoff path ig defined as & atraight line segment
inclined from the starting point (500 meters prior to the center
microphone located 20 meters above ground level) at an angle
defined by BRC and Vy for minimum specification engine performance.

All reference performance data requested from the manufacturers were for
sea level pressure, 59 degrees F conditdions.

Reference data were provided by the manufacturers., In future test
programs (in accordance with the Ottawa recommendations) it is anticipated
that minimum specification engine performance parameters will bhe used.
Algo, takeoff performance will be indexed to 25 degrees C while level
flyover performance will continue to he indexed to 15 degrees C.
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5.1 MAGNETIC RECORDING SYSTEMS

Nagra two~channel direct-mode tape recorders were deployed at each site
during the noise-measurement flight-test program. On one channel the
nolse data were recorded with essentially flat frequency response, while
on the second channel the data were first weipghted and amplified using a
high pass pre-emphasis [ilter.

Helicopter acoustical signals are characterized by large level differences
(30 to 60 dB) between the high and low frequencies and aes such the use of
pre-emphasis was necessary in order to boost the high frequenecy portion of
the acoustical signal. The pre-emphasis network rolled off those
frequenciea below 10,000 Hz at 20 dB per decade. Recording gains were
adjusted so that the best possible signal-to-noise ratic would be achieved
while allowing enough "head room" to comply with applicable distortien
avoidance requirements.

Inter-Range Instrumentation Group-B (IRIG-B) time code was recorded on the
cue channel of each system.

The typical measurement system consisted of a Gen Rad P-42 preamp and a

Gen Rad 1/2 inch slectret microphona {oriented for grazing incidence)

. mounted on a tripod with the miecrophone four feet (1.2 meters) from the

. ground. Each microphone was covered with a 3 Inch windscreen, and a 100
foot {30.5 meter) cable connected the preamp and the magnetic recording

system. Figure 5.1-1 1s a schematic of the mierophone and magnetic

recording system

Figure 5.1-2 18 & schematic diagram of the microphone locations for the
flight operation array.

5.2 MAGNETIC REGORDING DATA REDUCTION AND CORRECTION

The analog magnetic tape recordings collected during the noilse measurement
flight test program were analyzed at the Transportation Systems Center
(TSC) facility in Cambridge, Massachusetts., The tapes were entered into
magnetic disc storage after filtering and digitizing using the GenRad 1921
one~third octave real-time analyzer. Recording system frequency response
adjustments were applied, assuring overall linearity of the recording and
reduction syatem. The 24 one-third octave sound pressgure levels (SPLs)
for contiguous one-half second integration periods (spectral time history)
make up the "raw data' base for each event. Data reduction followed the
basic procedures defined in the Reference (l1).
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FIGURE 5.1-1
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5.3 AMBIENT NOISE

The ambient noilse is considered to consist of both the acoustical
background noise and the electrical noise of the measurement system. For
each event, the ambient noise level was derived from the five to
ten-gecond time averaged sound level recorded immediately prior to the
event. The atbient noise was used to correct the measured raw spectral
data by subtracting the ambilent lavel from the measured noise levels on an
engrgy basis, This subtraction yielded the amblent corrected signal
level, The following exceptions are noted:

1. At one-third octave frequencies of 630 Hz and below, 1if the
measured level was within 3 dB of the ambient level, the
measured level was corracted by being set equal to the
ambient. If the measured level was less than the ambient
level, the measured level was not corrected.

2. At one-third octave frequencies ahove 630 Hz, if the measured
level was within 3 dB or legs of the ambient, the level was
identified sa 'masked",

5.4  SPECTRAL SHAPING

The raw spectral data, corrected for amhient noise, were adjusted by
sloping the spectrum shape at -3 dB per one~third octave for those bands
(above 1.25 kHz) where the signal to noise ratioc was less than 3 dB, i.e.,
"magiced" bands, This procedure was applied in cases invelving ne more
than 9 "magked" one~third bands. The shaping of the spectrum over this
9~band range was conducted to minimize EPNL data loas. This spectral
ghaping methodology deviates from Annex 16 (and FAR-36) procedures in that
the extrapolation includes four more bands than normally allowed,

5.5  ANALYSIS SYSTEM TIME CONSTANT, SLOW RESPONSE

The corrected raw spactral date (contiguous linear 1/2 second records of
data) were processed using a sliding window or weighted running
logarithmic averaging procedure to achieve an effective "slow" dynamic
responae equivalent to the "slow response" characteristic of sound level
metera as required under the proviaions of Annex 16 and FAR 36. The
following relationship using four consecutive data records was used:

.1Li-3) .IL1—2)
.lLi—l)
.1Li) ]

4+ 0.21 #* (10
+0.27 * (10
+ 0,39 * (10

SLi = 10 Log [ 0.13 * (10

where L1 is the one-third octave band sound pressure level for the ith
one=half second record number and SL1 is the SLOW detected one-third
octave band sound pressure level for the ith one~half second record
number, These coefficients differ slightly from those proposed in U.S.
Working Paper 6 {WP-6), frowm the April 1985 ICAQ CAEP Working Group II
meeting in Tokyo, Japan {Ref, 12) and in che Helicopter Noilse Measurement
Repeatability Pregram Coordinators' Working Paper, "Detector Respanse'
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to be presented in Paris in April 1986, However, the coefficients used in
this report and those proposed in WP-6 yield essentially identical

results.

5.6  BANDSHARING OF TONES

All calculations of PNLTm included testing for the presence of band
sharing and adjustment in accordance with the procedures defined in ICAO
Annex 16, Appendix 2, Section 4,3,2 and FAR-36, Appendix B, Section

36.2.3.3.

5.7  TOMNE CORRECTIONS

Tone corrections were computed Initiating the adjustment procedure at 50
Hz (Band 17), two bands prior to the initiation point used for fixed wing
aircraft (80 Hz, Band 19)., The initiation of the tone correction
procedure at a lower frequency reflects recognition of the strong low
frequency tonal content of helicopter noise. This procedure is in
accordance with the requirements of ICAD Annex 16, Appendix &, paragraph
4,3, lower range tone corrections were assigned uging the revised F-value

fence of 1.5 dB.

5.8 OTHER METRICS

In addition to the EPNL/PNLT family of metrics and the SEL/AL family, the
Overall Sound Pressure Level {0ASPL) and 10-dB down duration times are
presented as part of the "Ag Measured" data set in Appendix B. The
A-Weiphted Sound Level (AL) and the DASPL were computed using the
acoustical spectrum from 24 to 10,000 Hz, Bands 14 through 40.
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6,0 DATA ADJUSTMENT PROCESS

6.1 DELTA 1 CORRECTION: SPHERICAL SPREADING AND ATMOSPHERIC ABSORPTICON

Spherical spreading and atmospheric absorption were Implemented in
accordance with the procedures outlined in Annex 16, Appendix 1,
Section 9.4. The process of correcting data for spherical spreading and
atmospheric absorption included:

1. Adjusting the measured one-third cctave SPLs of the PNLTm
apectra to the standard acouatical day, 77F-70% RH, conditions
utilizing on site 10 meter meteorological data.

2, Adjusting for the change in atmospheric absorption associated
with the difference in slant range hetween the actual and
reference position of the helicopter at the time of PNLTm,

The Delta 1 correction derived from the difference hetween ag measured
PNLTm and adjusted PNLTm is arithmetically applied to the as measured
EPNL.

Delta 1 = PNLTm (as measured) - PNLTm (adjusted).
6.2 DELTA 2 CORRECTION: DISTANCE-DURATION AND GROUNDSPEED=-DURATION

Procedures outlined in Annex 16, Appendix 4, Section 9.4.2 revised (as
reported in CAN/7 Report on Agenda Item 3, pages 3 through 46) were used
in implementing the duration adjustments.

Delta 2 = [ ~7.5 Log (CPAtest/CPAref) ] + [ 10 Log (Vg test/Vg ref) )

vhere the CPA 18 the closest point of approach and the Vg is'the ground
speed. In the abaence of ground speed data, the indicated airspeed was

utilized,
The Delta 2 correction is applied arithmetically to the as measured EPNL,

6.3 DELTA 3 CORRECTION: SOURCE NOISE

The source noise correction is applied only in the case of level flyover.
This adjustment accounta for changes in sound level associated with
deviation of the advancing blade Mach number frowm the reference values, |
Deviations may be masceianted with rotor RPM, amblent temperature, or '
airspeed deviations from reference condition.

A geparate PNLTm versus Mach number function was developed for the

centerline and each of the two sideline miecrophones for each helicopter
tested. 1In each case a regression line was fitted to the data set and the :
slope was determined, The following relationship was used to compute f
adjustment values in cases where a linear curve fit ylelded the best :

R=gquare,
Delta 3 = slope * (reference Mach # ~ test Mach #)

The Delta 3 correction is applied arithmetically to the as measured EFNL,



In this report, both second order and first order curve fits wers
generated for each PNLTm Mach data set, The best fit (R-square) curve was
used in correcting data for each microphone. It 1s noted that in some
other test programs another independent vardiable of Mach number might
yleld the best fit relationghip,

{The computational details of the adjustment proecess are Includaed for each
helicopter in respective appendicies).

The text of the proposed amendment (Ottawa, October 1985) to ICAO Annex
16, provides a rigorous specificaton of how to Implement the exising
source noilse eorrection requirement.

Ottowa Proposed Amendment - to ICAO Annex 16, Appendix 4, 9.5
Correction of Noime at Source

If any combination of the following three factors, 1) airspeed
deviations from reference, 2) rotor speed deviations from reference,
or 3) temperature devistions from reference, results in an advancing
blade tip Mach number which deviates from the reference Mach value,
then source nolse adjustments shall he determined. Tiils adjustment
shall be determined from manufactures data approved by the
certificating authorities,

Note —~ This adjustment is based upon a sensitivity curve of PNLTm
versug advancing blade tip Mach number, deduced from overflight
carried out at different airspeed providing a range of advanecing
blade tip Mach numbers which encompags the reference value, If
unable to attain the reference value then an extrapolation of the
genaitivity curve is permitted 1f data cover at least a range of
0,03 Mach units. The advancing blade tip Mach number shall be
computed using true airspeed, onboard outside aly temperature (DAT),
and rotor speed. A seperate PNLTm versus advancing blade tip Mach
number function shall be derdived for each of the three certification
microphone location, centerline, sideline left, and sideline right,
Sideline left and right are dafined relative to the divection of
flight on a particular test run., PNLTm adjustments are to be
applied to each microphene using the appropriate function,

This is the procedure employed in this document., Also, conaistent with
another Ottawa WG II recommendation to ammend Annex 16, Ch., 8.6.1.5, a

reference temperature of 15 degrees C has been used to implement source
noise adjustments.
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7.0 ANALYSIS OF DATA

7.1 SUMMARY EPNL DATA PER ICAC PROCEDURE

Table 7.1-1 provides 8 synopais of EPNL, values obtalned using ICAO noise
certification procedures and recommended refinements identified in Section
3"for the Rainbow Series tesgt helicoptersn.

Table 7.1-1 Aalao lists the corresponding EPNL values for helicopters
Iincluded in the ICAO CAEF Working Group II Heldicopt ase
hereafter referred to as ICAO Data Base 2. It i1s dmportant to observe
that the "ICAD Data Base 2" itself is a compilation of data acquired under
generally similar test conditions. The "ICAQ Data Base 2" was formulated
from regponges to the ICAD CAN/7 (Montresl 1983) Recommendation 1/4 which
requested data acquired using the CAN/7 veraion of correction and
adjustment procedures, Table 7.1-1 algo contains data from an eq_lig:
ICAQ compilation made in 1978 at a Working Group meeting in Tokyg. This

(ig_t_a__lﬂgg_g__hmafter Teferred to as "ICAC Data Ease 1.
7.2 RAINBOW DATA:; EPNL/LOG (MGTOW) REGRESSION

Table 7,2-1 provides a linear regression analysis of the Rainbow Data as a
function of the logarithm of maximum gross takeoff weight (MGTOW). A
serparate analysis has been performed for the three different
certification operationas, In each gase the correlation coefficient (R)
and coefficient of determination (R"} have been provided for the
relationship. Attention is focused on the slopes of the relationships and
R-square values which iIndicate the extent of EPNL dependency on Log MGTOW.
It should bhe noted that the regression independent variable noise is lLog
weight, expressed in pounds, not kilo-pounds as in the limit equations
below.

Figure 7.2-1 provides a scatter plot of the Rainbow takeoff data along
with the line of regression and also the weight dependent (i.e., between
800 and 80,000 kg) ICAC noise certification limit line for the takeoff
operation.

ICAO NOISE CERTIFICATION LIMITS

TAKEOFF; EPNL Limit = 86,61 + (9,97 * Log (MGTOW))
LEVEL FLYOVER: EPNL Limit = 85,61 + (9,97 * Log (MGTOW))
APPROACH: EPNL Limit = 87,61 + (9.97 * Log (MGTOW))

(weilght expressed In thousands of pounds)

These equations represent the limitations over the weight dependent
portion of the noise standard.

Data pointa are identified by helicopter model in the legend in Table
7.2-2. Fipures 7,2~2 and 7,2-3 provide similar plots for the level
flyover and approach operations respectively.
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TABLE 7,1~1

HELTCOPTER DATA SIMMARY TABLE
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TABLE 7.2-1

Ralnbow Data: EPNL Levels/Log MGTOW Regresslon

##% TAKEOFF (TCAO) #%%
RAINBOW REPORT SERTES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT

= 7.31 -60.80
CORREL = 0.B600 MEAN X = 3.91
RSG. = 0.73% 8.bh. X = 0,3921
STD.ERR = 1.8639 MEAN Y = 89,37
TOT VAR = 11,1186 S.D. Y = 3.3345
SAMPLE = 7

*xk LFQ (ICAQ) dx
RAINBOW REPORT SERIES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT

" 5.87 66.44
CORREL. = 0.8381 MEAN X = 3.91
R SQ. = 0.7024 S.h, X= 0,3921
STD.ERR = 11,6404 MEAN Y = 89,35
TOT VAR = 7.5344 S.D. Y = 2.7449
SAMPLE = 7

wobk APPROACH (TCAQ) Mokk
RAINBOW REPORT SERIES

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT

= 9.70 54.89
CORREL = 0.9483 MEAN X = 3.91
R SQ. = 0.,8994 5.D. X = 0,3921
STD.ERR = 1.3937 MEAN Y = 02,78
TOT VAR = 16.0856 S.D. Y = 4.,0107
SAMPLE = 7

kR

YEEPNL

XZLOG MGTOW (LBS)




TABLE 7.2~2

Legend: Rainbow Data Base

GRAPH LEGEND
RAINBOW SERIES

HELICOPTER

ek by g e e e e

500 D/E
ASTAR
TWINSTAR
222 TWINJET
DAUPHIN
5-764
234/CH-47D
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Table 7.2-3 contains a regression analysis (similar to Table 7.2-1) for

the same data except that the tandem rotor BV-234 has been deleted from

the data set. This analysis has been done in order to demonstrate the

gensitivity of the computed regression slopes to the absence or presence .
of a gingle anchoring datum. The legend for the adjusted data set ia i
ghown in Table 7.2~4. In each certification flight mode the slopes swing

from alightly less than the ICAO limit line slopes te alightly greater

than the limit line slopes. The deletion of any other single point such

as the Hughes 500 D/E would likely achieve a slope clese to that of the

ICAO limit lines.

Figures 7.2-4, 7.2-5, and 7.2-6 provide scatter plots with regressien
lines and noise limita for the different flight modes for the Reinbow data
base minus the BV-234,

7.3 ICA0 DATA BASE 2: EPNL/LOG (MGTOW) REGRESSION

Table 7.3-1 contains a regression analysis for the ICAO Data Base 2. As
in Tables 7.2-1 and 7.2~2 the regression relation characteristics are
provided along with goodness of fit information (R-square), It is
interesting to note the clogeness of the ICAQ Data Base slopes to those of
the noise limit lipes.

Figures 7,3-1 through 7,3~3 provide scatter plots with regression lines
and nodse limits for the different flight modes for ICAOD Data Base 2, The
legend for points in the ICAO data base is contained in Table 7.3«2,

7.4  RAINBOW DATA AND ICAQ DATA BASE 2: EPNL/LOG (MGTOW) REGRESSION

Table 7,4~1 provides the regreasion analysies information for the merged
data sets (Rainbow + ICAO Data Base 2). Table 7.4-2 identifies the index
used for each helicopter in the merged data set plota which follow in
Figurea 7.4~1 through 7.4-3. A certain few helicopters appear in - both
dats bases (e.g. the S-76) representing rigoroua flight test data from
different test programa,

7.5 ICAO DATA BASE l: EPNL/LOG (MGTOW) REGRESSION {

Table 7,5-1 provides regression analysis for a set of data developed at
the December 1978 ICAD CAN Working Group B meeting in Tokyo (information
tabulated in Reference 8), The data set was identified at the Tokyo
meeting as Working Paper 25. I hercafter refer to 1t as ICAO Data Base
1. Date are plotted with the regression line and nolse level limits in
Figures 7,5~1 through 7.5-3, Individual points are identified in Table

7.5-2.
7.6 MERGED DATA: EPNL/LOG (MGTOW) REGRESSION

ICAO Data Base 1, ICAO Data Base 2 and Rainbow Data are grouped and
analyzed for the best linear fit EPNL/Log MGTOW in Table 7.6~1, Data are
plotted in Figures 7.6~1 through 7,6-3 and are identified in Table 7.6-2,
As discussed above, certain helicopter models have been tested in more
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TABLE 7.2-8

Rainbow Data: EPNL Levels/Log MGTOW Ragreesion minus BV 234/CH=47D

#okk TAKEOFF (ICAQ) "%
RAINBOW SERIES MINUS BY 234/CH-47D

EPNL LEVELS / LOG MGTOW (LBS).
LINEAR REGRESSION EQUATION

YZEPNL
Y= SLOPE *X + INTERCEPT
= 13,99 35.86 X=LOG MGTOW (L8S)

CORREL = 0.9362 MEAN X = 3.78
RSQ. = 0.8764 S.D. X = 0.2024
STD.ERR = 11,1883 MEAN Y =  88.66
TOT VAR = 9,1419 S8.D, Y = 3,0236
SAMPLE = 6

**% LFO (ICAQ) ¥#%x%
RAINBOW SERIES MINUS BV 234/CH-47D

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT

= 11.12 46.82
CORREL = 0.8961 MEAN X = 3.78
R 5Q. = 0.8030 S.D. X = 00,2024
STD.ERR = 1.2457 MEAN Y = 88,78
TOT VAR = 6.3007 S.D, Y= 2,5101
SAMPLE = 6

#uok APPROACH (ICAD) #%*
RAINBOW SERIES MINUS BV 234/CH-47D

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SIOPE *X  + INTERCEPT

= 13.50 40.68
CORREL = 0,9292 MEAN X = 3,78
RSQ. = 0.8634 S.D. X = 0,2024
STD.ERR = 11,2151 MEAN Y = 91,66
TOT VAR = 8.6489 S5.D. Y = 2,9409
SAMPLE = 6
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TABLE 7.2-4

Legand: RA Rainbow Data Base minus BV 234/CH-470D

GRAPH LEGEND
RAINBOW SERIES
(MINUS 234/CH-47D)

GRAPH HELICOPTER
1 500 D/E
2 ASTAR
3 TWINSTAR
4 222 TWINJET
5 DAUPHIN
6 S5-764
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EPNL (dB) vs. LOG MGTOW (Ibs)
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TABLE 7.3-1

ICAO Data Base 2: EPNL Levels/Log MGTOW Regresslon

®xk I'AKEOFF (ICAQ) **%
ICAQ DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)

LINEAR REGRESSION EQUATION

Y= SLOPE *X +

= 9.81
CORREL = 0.8227 MEAN X
R 5. = 0.6768 8.D. X
STD.ERR = 2.4626 MEAN Y
TOT VAR = 17,2009 S.D. Y
SAMPLE = 13

*4k LFO (ICAQ) ***
ICAO DATA BASE 2

ERYL LEVELS / LOG MGTOW (LBS)

INTERCEFT

nHnony

LINEAR REGRESSION EQUATION

52,23

3.99
0.3477
91,34
4.1474

Y= SLOPE *X +
= 10.56
CORREL = 0,9315 MEAN
RSQ. = 0.8677 S8.D.
STD.ERR = 11,9133 MEAN
TOT VAR = 25.5437 S.D.
SAMPLE = 14

w0k APPROACH (ICAD) ¥
ICAD DATA BASE 2

INTERCEPT

50,51

EPNL LEVELS / 1.0G MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT

= 10.42 52.34

CORREL = 0.9056 MEAN X = 3,99

RSQ, = 0.8201 S.D. X = 0.3477

STD.ERR = 1.7727 MEAN Y = 93.88

TOT VAR = 16.0164 S.D, Y = 4.002]
SAMPLE = 13
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TABLE 7.3-2

Legend: ICAQ Data Base 2

GRAPH LEGEND

ICAO DATA BASE 2

# ON
GRAPH

HELICOPTER

e . S T 1y oy . el

moOEFOO~SI MW

AlQ9 A
BK117 P2
BK117
5-76

212 H-1
W30-100
UH=-604
5-61 H-3
MI-8
5-65 H=-53
MI-26 I
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TABLE 7.4-1

Ralnbow and ICAO Data Base 2: EPNL Levels/Log MGTOW Regresslon

*k¥ TAKEOFF (ICAQ) *¥*
RAINBOW SERIES & ICAQ DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y ZEPNL
Y = SLOPE *X + INTERCEPT
= 9.03 54.90 XSLOG MGTOW (LBS)

CORREL = 0.8210 MEAN X =  3.96

RSO, = 0.6740 8.D. X = 0.3556

STD.ERR = 2.2951 MEAN Y = 90,65

"TOT VAR = 15.3055 S.D, Y = 3.9122

SAMPLE = 20

#4k [FO (ICAQ) ¥k
RAINBOW SERIES & ICAO DATA BASE 2

EPNL, LEVELS / LOG MGTOW (LBS)
LINFAR REGRESSICN EQUATION

Y = SLOPE *X + INTERCEPT

= 9.86 52.53
CORREL = 0.8797 MEAN X = 4,01
RSQ. = 0.7740 S8.D, X = 0.4257
STD.ERR ‘= 2,3261 MEAN Y = 92.07
TOT VAR = 22,7397 S.D. Y = 4.70686
SAMPLE = 2]

*x% APPROACH (ICAQ) 'k
RAINBOW SERIES & ICAO DATA BASE 2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y= SLOPE *{ + INTERCEPT
= 10,19 33.19

CORREL = 0.9204 MEAN X = 3.96
RSQ. = 0.8472 8.D, X = 0,355
STD.ERR = 1.5805 MEAN ¥ = 93,50
TOT VAR = 15.4860 S.D, Y = 3.9352
SAMPLE = 20
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TABLE 7.4-2

Legond: Rainbow and ICAD Data Base 2

GRAPH LEGEND

RAINBOW & ICAO DATA BASE 2

# ON
GRAPH

HELICOPTER

T U e e 0 L (e e e B 1y

FNQHEQQM&OW&\D@NG\M#QMH

ASTAR
TWINSTAR
BOlo5 ¢
Al09 4
BK117 P2
BR117

222 TWINJET
DAUPHIN
S-76

S5-764

212 H-1
W30-100
UH-60A
S-61 H-3
MI-8

5-65 H-53
234/CH~-47D
MI-26 I
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EPNL (dB)

EPNL (dB) vs. LOG MGTOW (Ibs)

RAINBOW SERIES & ICAO DATA BASE 2

108.0
106.0 ~
104.0
102.0
100.0
88.0
96.0
94.0
92.0
90.0
88.0
-86.0
84.0

82.0

! | 1 I ' I Ll | I ] I I 1

T T
3.5 3.7 3.9 4.1 4.3 4.5 4.7 4.9

LOG SWt. expressad in |bs.
o CAQ TAKEOFF

)
5.1

L=-¥°2 3UNDI4
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EPNL (dB)

EPNL (dB) vs. LOG MGTOW (lbs)

RAINBOW SERIES & ICAO DATA BASE 2

108.0
106.0 -
104.0 -
102.0 -
100.0 4
98.0 -
86.0
94.0
92.0
20.0
88.0
86.0
84.0

82.0-

| | I 1 I ' I I T I 1 | 1 I 1 I I I

3.5 3.7 3.9 4.1 4.3 4.5 4.7 4.9 5.1

LOG (Wt.) expressed in Ibs.
+ 1CAQ LFO

e-¥°2 3HNOK
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EPNL {dB)

T R

EPNL (dB) vs. LOG MGTOW (lbs)

RAINBOW SERIES & |CAQ DATA BASE 2

3.3 3.5 3.7 3.9 4.1 4.5 4.5 4.7 4.9 5.1

LOG éWt.) expressed in Ibs.
o ICAQ APPROACH
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TABLE 7.6-1

**% TAKEOFF (ICAO)
ICAO DATA BASE 1

ook

ICAO Data Base 1: EPNL Levels/Log MGTOW Regression

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSTON EQUATION

Y = SLOPE *X +
= 12.19
CORREL = 0.9109 MEAN X
R §8Q. = 0.8297 S.D. X
STD.ERR = 1.7442 MEAN Y
TOT VAR = 15.3136 S8.D. Y
SAMPLE = 8

*%k LFQ (ICAD) **x
ICAQ DATA BASE 1

INTERCEPT

44,68

3.89
0.2925
92,13
3.9133

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

INTERCEPT

Y = SLOPE

= 10,31
CORREL = 0,8801
R 5Q. = 0.7745
STD.ERR = 2.9001
TOT VAR = 34,1931
SAMNPLE = 13

MEAN
s.D.
MEAN
5.D,

*%% APPROACH (ICAQ) %

ICAOQ DATA BASE 1

e D et

51.00

3.99
0.4989
92.12
5.8475

EPNL LEVELS / LOG MGTOW (LBS)

el e b

10 n

INTERCEPT
57.90

4.03
0,.4513
95,98
4.6415

LINEAR REGRESSION EQUATION
Y = SLOPE *X +
= 9044
CORREL = 0.918! MEAN
R 8Q. = 0.8428 8.D,
STD.ERR = 1.9219 MEAN
TOT VAR = 21,5436 S5.D.
SAMPLE = 13

52
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TABLE 7.6-2

Legend; ICAO Data Basge 1

GRAPH LEGEND
ICAQO DATA BASE 1

# ON
GRAPH

HELICUPTER

T R et e kP iy

CEATOW > DYoL s

53

H 3o00¢
BELL 476
SA 342
AS 350
SA 342
BQ 105
A 109
S4 360
SA 365
MI 2

WG 13
SA 3304
MI 3

SA 321F
S 64

MI 64

R Y YN S
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EPNL (dB)

EPNL (dB) vs. LOG MGTOW (lbs)

ICAO DATA BASE 1 (1977)

110.0
108.0 —
106.0 -
104.0 —
102.0
100.0
98.0
96,0
94.0
92.0
90.0
88.0
86.0
84.0
82.0 -

80.0

i | 1 1 | I 1

4.4 4.8 4.8

{ [

] | |
3.8 4.0 4.2
LOG QWt. expressed in Ibs.
(o] CAO TAREOFF

b4 e e e o o

5.0

1=-871 34nNv3



56

EPNL (dB)

EPNL (dB) vs. LOG MGTOW (Ibs)

ICAO DATA BASE 1 (1977)

€-G°2 3HnDYY

4.6 4.8 5.0

3.2 3.4 3.6 3.8 4.0 4.2 4.4

LOG (Wt.) e?ressed in Ibs.
+ |CAQ LFO




EPNL (dB) vs. LOG MGTOW (Ibs)

ICAQ DATA BASE 1 (1977)

£-5"2 3N

EPNL (dB)

3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0

1.OG éWt.) expressed in Ibs.
¢ ICAD APPROACH
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TABLE 7.8-1

Merged Data Seots: EPNL Levels/Log MGTOW Regrasslon

#kk TAKEQOFF (ICAQ) %%
RAINBOW, ICAO DBl & ICAO DB2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

CORREL
R 8q.
STD.ERR
TOT VAR
SAMPLE

sk LFQ (ICAQ) *¥*

ananh

SLOPE *X +

9.40

0.8073
0.6517
2.3447
15.2021
28

MEAN
S.D.
MEAN
5.D.

e ) g

INTERCEPT

nunnon

54.03

3.94
0.3347
91.07
3,8990

RAINBOW, ICAO DBl & ICAQ DB2

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

(o]
nn

CORREL
R 5Q.

STD.ERR
TOT VAR
SAMPLE

nwwumnn

SLOPE *X +

10,05

0,8792
0,7730
2.4773
26,2160
34

MEAN X
5.0, X
MEAN Y
S.D. ¥

#okk APPROACH (ICAD) *¢¥
RAINBOW, ICAO DB1 & ICAO DB2

INTERCEPT

nmuun

51.85

4.00
0.4477
92.09
5.1202

EPNL LEVELS / LOG MGTOW (LBS)
LINEAR REGRESSION EQUATION

Y

=

CORREL
R 8Q.

STD.ERR
TOT VAR
SAMPLE

mnwEnR

SLOPE *X +

10.02

0.9041
0.8173
1,8820
18,7854
33

MEAN X
S.D. X
MEAN Y
8.D. Y
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INTERCEPT
54.51

3.99
0.3910
94.48
4,3342
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TABLE 7.6-2

Legend: Merged Data Sets

. GRAPH LEGEND
! RAINBOW, ICAO DB-1 & ICAO DB-2

# ON
GRAPH HELICOPTER

5000
BELL 47C
500 D/E
SA 342
206L

AS 350
SA 342
ASTAR

BO 105
TWINSTAR
BO105 C
A 109
4109 A
BK117 P2
BK117

SA 360
84 365
MT 2

222 TWINKJET
DAUPHIN
WG 13
8=-76
S-764A
212 H-1
W30-100
SA 330J
IH-604A
§-61 H-3
MI 8

SA 321F
MI-8
§-65 H=-53
S 64
234/CH-47D
HI 6A
MI-26 I
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EPNL (dB)

........

EPNL (dB) vs. LOG MGTOW (Ibs)

RAINBOW, ICAQ DB--1 & ICAO DB~2

110.0
108.0 ~
106.0 4
104.0 —
102.0 ~
100.0 —
98.0
28.0 1
94.0
892.0 4
90.0 4
B8.0 4
86.0 ~
84.0 4
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80.0 T T T T T T F T T T 7T T 77T T T T 7
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EPNL (dB)

EPNL (dB) vs. LOG MGTOW (ibs)

RAINBOW, ICAO DB-1 & ICAO DB~-2
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than one program. Since each program is unique and a different helicopter
(serinl number) is involved in each program (often at somewhat different
weights or operational conditions) no data have been excluded in the
merged set.

7.7  SUMMARY OF EPNL/LOG (MGTOW) REGRESSION

Table 7.7-1 (A-C) summarizes the linear regression information developed
in the Sections 7.2, 7.3, 7.4, and 7.5, The teble shows the coefficienta
of determination and regression equations for each scenarioc. Table 7.7-1
also provides a second order curve fit to the variable Log (HGTOW). In
every case except one,the second order R~aquare value is markedly improved
relative to the linear R-square value. In the case of the merged Rainbow
and ICAC datm sets the takeoff and level flyover R-square values are
markedly improved with marginal Improvement on the approach operation,
This dnsight may provide guidance for empirical EPNL prediction efforts
and future evaluation of noise standard limits.

7.8 SYNOPSIS OF LINEAR SOURCE NOISE ADJUSTMENT RELATIONSHIPS

This section summarizes the characteriatics of linear relationships
developed for the Rainbow teast helicopters linking PNLTm and the advancing
blade tip Mach number for source nolse adjustments. These adjustments
were applied only to level flyover data and were not applied to takeoff
and approach measurements,

As seen in the appendices of this report, the best curve fit vas used in
implementing source noise adjustments for each microphone, for each
helicopter. In some cases this was a linear fit; in others a second order
fit was best, TFor compsrison purposes a linear curve fit has been used in
this section for all scenarios.

PNLTm versus advancing Mach number relationships have been developed for
helicopter left-side, right-side and centerline weasurement locations,
Tehle 7.8-1 shows the slope and R-aquare value by helleopter and
microphone loecation. The averaged slopes and R-square values are showm
along with standard deviation. To the right side of the table is the
three microphone average slope and the three microphone average R-square,
along with the Mach number range spanned by the data.

Among the Iinteresting features of this table one sees a dominant
sengitivity indicated by the larger regression slopes, on the right side
of the helicopter even in the case of the counter clockwise Aerospatiale
models. Another interesting feature is the very ateep right side slope
for the Bell 222, Also of note is the BV-234 asymmetry in slopes in &
situation where each side of the helicopter has an advancing blade tip.

It is very likely that the tail rotor acoustical ¢ontribution to the PNLTm
is a factor which, if quantified, would explain some of the single rotor

helicopter results,

Table 7.8-2 incorporates the Hughes 500 D/E in the data base. The Hughes
500 D/E was deleted from Table 7.8-] because of the anomalous results seen
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TABLE 7.7-1A

Summary of 18t and 2nd Order Curve Fits; EPNL/Log MGTOW

REGRESSICN AND 2ndd ORDER FUNCTION SUMMARY TARLE

ICAD TAKEORF
REGRESSION LINEAR LINEAR 2nd ORDIR 2nd ORDER
TEST SERIES R"2 FUNCTTON R"2 FUNCTTON
RATNBOW 0.73% 0.8973
SERIES Y = (7,31 * X) + 60.80 Y = 53,81 + (83.32 * X} + (0,25 ¥ X"2)
RATNACW W/UT 0.8764 0.8557
BY 234/aH47D Y = (13,99 * X} + 35.86 Y = 104,86 + (89.25 * X) + (-10.04 * X"2)
I 0.8297 0.8906
IATA BASE 1 Y = (12,19 * X) + 44,68 Y =211,72 + (~72,35 * X) + (10.64 * X"2)
ICAD 0.6763 | 0.8505
DATA BASE 2 Y = (9.8] * X) + 52.23 Y = 21.23 + (25.39 * X} + (-1.94 % X*2)
RAINBECW & 0.6740 0.8572
ICAO Y = (9,08 * X) + 54.90 Y = 49,59 + (61.10 * X) + (-6.43 ¥ X*2)
DATA PASE 2
RATNBOW, 0.6517 0.8306
ICAD D-BASE 1 Y = (904 * X) + 54.03 Y = 43,92 + (58,33 * X) + (-6,07 * X*2)
ICA) D-BASE 2
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TABLE 7.7-18

Summary of 1st and 2nd Order Curve Flts: EPNL/Log MGTOW

REGRESSION AND 2nd CRDFR FUNCTION SUMMARY TABLE

ICAQ LD
REGRISSION LINEAR LINEAR 2nd CRDER 2nd ORDER
TEST SERIES R*2 FUNCTTON R*2 FUNCTTON
RATNBGY 0.7024 0.8530
SFRIES Y = (5.87 *% X) + 60.44 Y = ~63,25 + (69,62 % X) + (<7.76 * X"2)
RATNBOW WouT 0.8030 0,8228
- BY 234/-47D Y = (11,12 * X) + 46,82 Y = 289,60 + (161.05 * X) + (~24.00 * X"2)
Ico 0.7745 0.5116
DATA BASE 1 Y = (10,31 ¥ X) + 51.00 ¥ =29.56 + (20,95 * X) + (-1.30 * X"2)
Icao 0,8677 0.9225
DATA BASE 2 Y = (10,5 ¥ X} + 50.51 Y =06872+ (1,82 *X) + (L.04 *X"2)
RATNBCM & 0.770 0.8%9
Icao Y= (3.86* ) + 52,53 Y = 56,40 + (7.95 * X) + (0.23 * X*2)
DATA BASE 2
RATNBOW, 0.7730 0.5041
TCAD D-BASE 1 Y = (10.05 * X) + 51,85 Y = 45.07 + (13,37 * X) + (-0.40 * X"2)
ICAD D-BASE 2
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TABLE 7.7-1C

Summary of 18t and 2nd Order Curve Fits: EPNL/Log MGTOW

REIRESSICN AND 2nd ORDER FUNCTION SUMMARY TARLE

ICAD APPROACH
REGRESSTCN LINFAR LINEAR 2nd ORDER 2nd CRIER
THST SERIES R*2 FUNCTTON R"2 FUNCTICN
RATNEOW 0.8994 0,933
SERIES Y= (9.70% X) + 54.89 Y = 45,5 + (59.07 ¥ X) + (-6.01 * X"2)
RATNBOW W/CUT 0.8634 0.5035
BV 23%/QH-47D Y = (13.50 * X} + 40.68 Y = -382.50 + (230,84 ¥ X) + (-30,19 * X*2)
ICA0 0.8428 0.9097
DATA BASE 1 Y = (9.44 * X} + 57,90 Y = 100.25 + (-11.60 * X) + (2.52 * X*2)
ICAO 0.8201 0.8844
DATA DASE 2 Y = (10.42 * X) + 52,34 Y = 20,81 + (2174 * X) + (1,41 * X*2)
RATNBN & 0.8472 0.9013
ICAO Y = (10,19 * X) + 53.19 Y = 6,45 + (39.90 * X) + (-3.67 * X*2)
DATA BASE 2
RATNECW, 0.8173 0.8982
ICAD D-BASE 1 Y = (10.02 * X) + 54,51 Y = 6144 + (6,62 * X) + (0.41 * X"2)
ICAD D-BASE 2
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TABLE 7.8-1

Summary Table: Level Flyover Souwrce Noisa Adjustment Functlens

SIMARY TARIE FUOR ALL RAINDCW HELIOOTTER LINEAR SLOPTS

(EXCEPT HUGES 500 D/E)

AMAL TWTE: 1886

LFFT SIDELINE CENTER LINE RIGHT SIDRLINE 3 MIC AVERAGE ALY, MACH RANGE
HELTOOPTYER it ) R'2 SOE R%2 SUFE  R*Z SIOT R*2 MIN MAX
AFPEPATTALE ASTAR 42,52 0061 | 472 0701 5582 0850 47,60 0,780 0732 08173
ABEPATTALE DALPHIN 52,51 Q45| 2575 0.8 | 5776 0,663 5.3 0,653 0,708  0.85%
ARNEPATIALE TWDETAR| 5162 0806 | 55% 0705 78.26 0.683 61,53 0.731 0,723 Q.81
BAL 222 WIN JEP 65.33 0,646 | 3506 0.65% ( 110,93 0.8% .47 0.732 0,792 08T
TOEING VERIOL 2,72 020 4666 060N | 52,7 085 43,06 0.578 07495 0,836
STORSKY S-764 7890 o8B0l 750 o078 97.15 0,916 8,75 0,851 07516  0.820
AVERACE, 544 0630 | 4708 0.6% | 7545 0812
STD, DRV, 1568 09| 1568 006 217 010
TABLE 7.8~2
SIMURY TARLE FIR ALL RATNECW HELTOUPTER LINGAR SUOPES
LEFT SIDELINE CENITR LINE REGHT SIDELINE A MIC AVERACE AIV, MACH RANGE
HELICOPTER SoE R*2 SIE R ST R%2 SILFF, R'2 MIN MAX
ABXEPATIALE, ASTAR 4252 0L | 4472 o070 5.8 080 47.50 0780 0752 0.8173
AFRIEPATTALE DAUFHIN 52,51 05| 257 064 ] 5.7 0.663 453 0,683 07928  0.85%
AFFUEPATIALE, WINSTAR| 5163 086 | 5559 o5 782% 0,683 61,83 0,731 0,703 0.8183
B, 222 TWIN JEP 65.33 0646 [ 3516 065 ] 1093 086 70,47 0,732 0.TH2 0BT
DOEING VERITL 2,72 0,20 4666 0600 5279 0.85 43,06 0.578 0795 0.83%
IS 50 0,87 0486 | -1596 0163 | 59.65 0607 24,85 0,418 0703 0.7646
STRORSKY $-764 7850 080 752 0%8| 915 0916 83,75 0,851 07516 0,840
AVERAGE 50,21 0682 ( 3816 0612 71g 07m
1D, IRY. 1653 019] 2641 09| 21,26 012
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at the centerline location. The result at centerline was statdatically
insignificant with an R-square of 0.163. (In the mource adjuatment a null
function was used to adjust the 500 D/E centerline data.) This very poor
correlation 18 in sharp contrast to most other results showing R-square
values in the 0.6 to 0.8 range.

The average and statistical variation in slope have been identified in
order to examine consistency and explore the suitability of a generalized
correction relationship., As one can gee, while individual helicopters
display very unique characteristics, a generalized alope can be identified
with a value between 35 and 75,
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APPENDICES A-G

A, Hughes 500 D/E, Al-A3

B, Aerospatiale AS 350D {AStar), BI-E3

c. Aerospatiale AS 355F (TwinStar), Cl-C3

b, Aerospatlale SA 365N (Dauphin), D1-D3

E. Bell 222 Twin Jet, El-E3 %
F. Boeing Vertol 234/CH~47D, F1-F3 é

G.  Sikorsky $-76A, GI-G3

Appendices A~G contain the data and related analyses for the Rainbow
Series helicopters.

Section one {e.g. Al) of each appendix (A-G)} contains the fully correctad
magnetic recording data. The followlng two pages Include an explanation
on how to read gection one and the definitions to be used for section one.

Section two {e.g. A2) of each appendix (A-G) contains the source noise
correction background data. Provided are the teat background reference
advancing blade tip Mach number, the PNLTm and altitude adjusted PNLTm
values, and the beat fit function analysis with linear and second order
functions., Included are graphs showing advancing blade tip Mach number vs
PNLTm for left, center, and right side wmicrophone locations.

Section three (e.g. A3) of each appendix (A~G) contains the EPNL Summary
Tables providing location averages (left, center, and right), three
wicrophone averages, and overall summary of all valid three microphone
averages,’



Correction Data using "Simplified Procedure" are presented:

The key to the table numbering system is as follows:

Table No, J. 1-1, 1.

Appendix No,w=m=== - ———

Helicopter No. & Microphone Locatilone-

Page No. of Group

Table No. J.l-X-8 Aerospatiale SA 365N (Dauphin)
J.2=X.X Aerospatiale S84 355F (TwinStar)
J,3-X-X Aerospatiale 54 350D (AStar)
Jbd=X-X Sikorsky §-76 (Spirit}
J.5-X-X Bell 222
J.6=X-X Hughes 500D/E
J.7-X~X Boeing Vertol CD-470D (Chinook)
Microphone No. 1 centerline-center

2 gideline 150m south
3 gideline 150m north

fomretne
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A brief synopsis of "Correction Data" column heading ia presented.

EV
EPNL

SEL

ENLTm

At
Al (P)
Al (a)

A2

Al

Acoustic Angle
CPA
SR

CPAR
SRR
GRND SPD

REF SPD

Event number
Effective Perceived Noise Level
Sound Exposure Level, the total sound energy measured

within the pericd determined by the 10dB dewn duration
of the A-Weighted time history., Reference duration,

l-gecond.

Tone Corrected Perceived Nolse Level (maximum)
A-weighted Sound Level (maximum)

Spherical spreading and atmospheric abaorption

adjustment to PNLTm per Annex 16, Chapter 2, Appendix I,
Seetion 9.4 uging 10 meter temperature and relative

humidity data., T, 77 F, RHref-701.

Spherical spreading and atmospheric absorption
adijustment to Alm,

Duration adjustment=
-7.5 Log (CPA/CPAR) + 10.0 Log GRND SPD/REF SPD

Advancing blade tip Mach number adjustment

The angle between the alrcraft flight path and the noise
path at time of PNLTm

Distance aircraft to receiver at closest point of
approach

Slant Range-distance aircraft to receiver at time of
PNLTm

Reference closest point of approach
Reference slant range
Alrcraft ground speed

Reference alrcraft spead
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TABLE Al-1
TARLE ND. l.6-1.1

HUGHES 5000 HELICOPTER 0oT/75C
21 5188
CORRECTION DATAM
§iTEs 1 CEMTERLINE ~ CENTER JUKE 22,1983
ACOUSTIC  TRACKIHG DATA (Meters)
CORKECTED CORRECTIONS (dR) ANGLE (ACTUAL) (REFERENCE)  SPEED(m/sec}
Ev EPNL SEL PHLTx  Ala ALY ALY /A2 N3 {Den) Crs SR CPAR SRR GRND  REF
& DEGREE APPROACH -- TARGET 145 62 KTS. {1CAG)
F1 8.3 97.9 %0.1 78.8 -2,25 =213 137 - 15,7 4.6 105.0 119.3 1324 319 27.7
F2 §7.3 85.1 3 T -2 -2.42 089 - 99.7 9.6 96,0 19,3 1.1 273 217
F3 90.5 88.8 919 80.4 ~2.81 -2.65 174 - 1327 90,0 1225 9.3 1825 W4 27.7
4 87,7 88.4 0.5 78.2 -2.42 -.30 1.9 - 8a.5 92.8 92,8 119.3 1194 360 237
it J 847 894 700 -2.16 -3,03 0, - 0.8 95,5 96.8 119.3 120.% 8.8 27.7
Fé g3.5  8s.9 W 794 =3.07 =92 1.8 - 1127 86.6 93.9 119.3 193 .2 24
Avg. 88,7 B6.7 0.3 78,5 2,4 -2,36 L8 - 105.0 92.4 101.2 119.3 1309 .5 22,7
sta Oy (.3 1.7 1.0 . 037 035 0. - 19,1 3.4 113 0.0 163 31 9.0
M el L .4 0B L 031 0,29 0. 15,7 8 9.3 0.0 13.4 24 0.0
TAKEQFF ~= TARGET 15 42 KTS. (ICAQ)
117 641 80.2 8.2 7.2 -4,46 -4,14 095 - Bl 108.4 1096 170,3 1722 18,3 1.9
118 82,3 80,4 8l.1 1A =490 -4.01 1.3 - 80.8 1103 1263 170.3 195,60 29.8 1.9
11y 624 80.6 02,3 70.8 -3.04 -3, 09 - 101.9 1190 121.6 170.3 1741  30.4 31.9
j20  03.5 B1.8 B34 72, =3.79 =345 1.0 - 10,5 169 193 10,3 1737 0.4 L9
121 832 Bt g4.0 720 =331 -3l L, - M. 1206 126,73 170.3 1769 314 M9
122 83.4 81.6 834 JL5 =36 =38 Lt - 8.4 7.0 1214 170.3 1738 3. 3.9
fvg. 82,8 81.0 833 1.5 -3.83 -3.5% 1.4 - 8.1 1169 $20.8 1703 1778 30,3 319
SdOv 06 0.7 0.6 05 0.4% 0,42 0.0 - 16.0 5.3 4.l 0.0 8.7 L3 0
02 C1 0, 0.6 0.5 0.4 . 0. o.08 - 13.2 44 5.1 6.0 7. 1.0 0.0
TAKEQFF -~ STANDARD (SEE TEXT)
K2z 82,7 B0,7 844 7.0 ~5.26 -4.92 1.9 - 79.0 97.5 1014 170,23 1705 334 .9
K28 834 61.5 043 72, -4.1% -3.92 147 - 95.3 1A 1.2 70,3 1N 324 01,9
K30 A0 81,1 83,2 . -3.5 -3.315 1,13 - 95,8 118,31 1413 170.3 2035 39 ALY
K3t 84,1 02,2 85.1 . =151 <330 13 - §0.¢4 16,5 11846 10,3 1703 3% N9
K32 B30 B8l.4 622 0.7 =3.62 -l.44 LM - 90,4 1169 1169 1003 170,31 34 319
fwa. 03,3 81,4 €l8 7.9 -4.03 -L,79 1.4 - 82,4 U2E 179 INI W7 s U9
StdDv 0.4 0.5 L1 0.8 0.4 0.8 030 - 15.5 8.1 147 0.0 14,4 0.6 0.0
0%CH 05 0.5 10 0.8 .70 0.45 0.9 - 14.8 Tl 140 0.0 138 0.6 0.0

#- Byts Correcled Using *Sisplified Procedure®



TABLE Al-2
TABLE NO. 1.6-1.2

HUEHES SO0 HELICOPTER DOT/TS5C
2/ &/86
CORRECTION DATA®
SITE: & CENTERLINE - CEMTER JUNE 22,1983
ACDUSTIC  TRACKING DATA (Keters)
CORRECTED CORRECTIONS {dB) AHGLE (ACTUAL) (REFEREMCE)  SPEED(w/sec)

gy EPNL  SEL  PMLTM  Alw ALIPY ANAY N2 D {Deg) cPA SR CPAR SRR GRND  REF

S00 FT. FLYOVER -- TARGET 185 125 X715,

h8  gL.7 B81.0 85,2 73.4 -84 1,74 107 0.0 105.8 1231 128.0 190.0 155.9 b7 559
al9 82,9 80,2 857 72,9 =034 -0.35 -0.21 0.0 16,3 1432 149.2  150,0 156.3 514 55.9
A0 835 804 065 734 -0.27 -0.27 0,45 0.0 o LAY 15,0 150.0 151.0 J 559
ML B33 B0.3 B8 734 =0.90 -0.91 0.30 0.9 97.0 1158 1369 150,0 151.1  55.4 55,
M2 BLL 9.6 . A0 =0.03 -0.05 -0.14 0.0 L1 147,90 1487  150.0 150, 535 55,9
M3 82,7 797 859 1.7 ~0,34 -0.37 9,05 0.0 U7.2 1429 180.8 150.0 168.7 545 559
M4 B24 794 857 .8 =082 -0.82 0.36 0.0 1009 1358 140.3  150.0 1939 56, 0.9
Avg.  BIO BO.1 9L1 T 085 <044 0.23 0.0 103.1 1350 il 150,0 155.4 556 549
Gtd by 0.5 0.6 0.4 0,1 0.61 0,57 0.41 0.0 1.8 8.2 10, 0.0 . 32 09
F05Cl1 0.4 0.4 03 0.2 0.45 0.42 931 0.0 S &0 7. 0.0 4, 24 00
S0 FT. FLYOVER -- TARGET [AS 111 KT8,

RS BA,G B1.3 817 A =002 -0,05 0.41 0.0 94,1 148,27 18,5 150.0 1504 540 49.4
Bl 82,7 79.9 85.8 7129 03 024 0.05 0.0 100,5  182.8 1554 190.0 152.5  50.9  49.4
M7 838 0.6 BAS 73 042 <040 0,32 0.0 A 1AL5 1454 L 1500 St 494
BME 031 80,4 88,5 730 .20 016 0,15 0.0 104,5  151.4 156.4 O 15,9 484 495
M 841 8.0 BA6 733 -0.44 -0,18 0,07 0.0 100.4  148,0 1485 150.0 152,5 494 49,8
Mg, B1.7 80,6 BE.S 734 =002 -0.00 0.14 0.0 100.2 1462 150.% 1500 152,7 50.8  49.4
Siddv 0.7 0.4 0,7 0.6 022 0,26 0.22 0,0 3. 4, A8 0.0 1.6 22 0.0
% Cl 0.7 0.6 0.6 0.5 0,28 0.2% 0.2t 0.0 1.4 4.0 4.4 0.0 1.5 21 00
500 FT. FLYOVER -- TARGET 145 97 WIS,

C: 839 0.8 87,0 733 ~0,45 -0.18  0.07 0.0 17,4 1462 1532 150.0 157.2 43,2 43
Cil 84,4 81.2 84,6 735 0,20 0.14 0.17 0.0 25,0 151.0 1514 150,0 150.6 45,3 43,4
g2 83,3 80.2 850 7.5 -0,06 -0.0% 0.8 0.0 107.9  147,9 1554 150.0 157,86 447 43.4
€5 848 8l.% 874 734 ~4.98 -6 2.3 0.0 1.9 72.8 1145 150.0 1851 494 434
fvg.  BA1 B0 84,7 T2 LIS -L17 084 0.0 10,0 1345 1437 150.0 162.6 457 434
Sl bv 0.8 0.6 O, 0.5 247 2,31 100 0.0 . 22,9 14,5 6.0 1.3 24 0.0
0ICl 0.8 0.7 0.7 0.6 29 L1 147 60 . 2.8 L0 0.0 1B.0 14 0.0
500 FT. FLYOVER -~ TARGET [AS 83,5 WTS.

PS4 B4.6 813 878 740 L L4 0,97 0.0 108,9  125.6 1328 1%0.0 158.6 0.6 3.1
D55 84,1 81,2 B&E  7iA -l -3 128 0,0 106, 108.5 1131 1%0,0 1561 39,1 371
Dhé  B3.9 B81.0 BSY 7.8 =106 -1.05 0.67 0.0 iti.4 1333 1432  150.0 141,14 39 3%
pS7 859 8L 877 N8 =560 ~3.35 1.5% 0.0 7.4 1057 119.0  150,0 168.9 41,1 371
l\v&. 84,7 B8l BLL M5 =240 -0.27 L1300 1150 118.3 27,0 150.0 141.2 401 371
S0y 0.9 0,9 0.7 0.5 L1 1,10 040 0.0 4.0 13.3 118 0.0 5.5 0.9 00
forcl 1.6 L1 09 0.4 42 LY 047 0,0 St 1546 1649 0.0 6.5 0o
1060 FT. FLYOUER —- TARGET 1AS 125 K1S.

BEE 797 7.0 M. 4% =0.07 -0,4% 0,10 - 104.2 292.0 3052 300.0 307.5 S 55.9
g 7B.9 .5 79.9 478 625 0,19 -0.04 - 80.1 30,7 3062 300.0 3J0AS  S5.4 559
B0 79,1 76,8 9.8 415 -0.07 -0.06 01 - ¥3.2 294,64 2950 300.0 300.5 566 55,9
fvg, 79,2 748 1. 415 0.04 <008 0,06 - 92.5  296.1 300.9 300,0 4.8 S&.0 55,9
Stddv 0.4 0,3 04 03 0.8 0,18 o608 - 2.1 9.0 5.8 0.0 A5 0.5 0.0
0ZEL 0.7 04 04 04 ¢ 030 0.4 - 0.3 8.5 %4 0.0 T.b 0.9 0.0

k- Duta Corrected Usitg 'Simplified Procedure’



TABLE Al-3

TABLE HO. 1.6~1.3
HUGHES 500D HELICOPTER
CORRECT[ON DATA¥

SITE: CENTERLIKE - CENTER
ACOUSTIC
CORRECTED CORRECTIONS (dB} ANGLE
Ev EPHL  SEL  PNLTR  Alw PAVILS BFANE () RAFAY S A {Deg)
4 DEGREE APPROACH -~ TARGET 1AS 72 KTS.
67 89,1 825 92,3 811 -3 -2.97 148 - £4.9
ol gé.1  B5.9 90.8 78,1 L7 -2.66 LM - 103,56
69 87.8 B35 9.2 723 “2,13 -2.03 L5 - 115.8
G0 830 B87.4 90.9 79,1 ~3.18 -3.04 1,08 - 85.4
611 891 873 9Le 79, =23 -2.20 113 - 113.3
Avg, 88,7 867 9.2 79,0 -2,72 -39 L8 - 100.5
54 Dv 0, . . 14 0,47 046 0.3 - 14.8
905 Cl 0.6 0.9 0B 1.4 647 0.4 030 - 14,1
& DEGREE APPROACH -~ TARGET 1AS 52 415,
Hi2  8%.4 B6.9 904 784 -2,55 -2.46 151 - 112.2
HI1 914 90.1 9.7 804 -394 -2.90 L5 - 8%.7
Hi4  B%.9 6B.4 2 72.8 =258 -2,4 2,12 - 92,8
HIS  B2.S 87.4 BB, 77.5 ~2.48 2,35 0.9 - 124.9
s 9.4 90.4 52.8 B1.2 =291 -2,78 L9 - 20.4
i\v&. 9.3 B8.7 90.6 79.0 ~2,73 <25 L - 102,90
Sid Ov 1§, L5 L7 47 .28 0.M4 052 - 1%.8
902 Cl 1.0 1.5 1.6 L6 .27 0.2} 0.5 - 5.1
§ DEGREE APPRUACH -~ TARGET 1AS 62 KIS,
Jaio o7 85,2 884 759 -0.48 -0.51 1.0 - 103.8
Jao 075 857 8.8 7.7 -4 2,12 1.0 - 94,1
J25 0 84,7 85.2 B9 V5.1 =227 -2.19 L9l - 100.0
J2d 871 854 884 74,3 -1.52 -1.44 LB - 109.8
Mg, B4 854 82,9 754 ~1,73 -1.61 150 - 101.9
Sta v 0.3 0.2 40,7 0.5 0.85 0.78 031 - 8.6
9ICl 04 03 08B 0.4 .00 091 037 - 7.8
12 DEGREE APPROACH -- TARGET 1AS 62 KIS,
L33 683 842 8R4 755 =177 -1 10 - 90.8
L3 051 BA6 8L 75,1 -5 -1.49 1.7 - 75,9
L35 84,0 81,1 8b4 749 =199 186 LY - 93,5
L35 87.8 08.0 9.6 794 =L -2.13 1,02 - 100.9
137 860 842 B3 . -8 1,73 103 - 106.1
. B4 84,8 87 759 -i.86 -1,78 1.0 - 97.4
Std0v 1.9 1B 2,2 2,1 0.25  0.23 0,07 - 6.1
901 Cl 1.8 1.8 21 2.0 .24 0.22 0.7 - 5.8

*- Data Corrected Using *Sisplified Procedure*

DAT/TSC
2/ 6784
JUKE 22,1983

TRACKING DATA (Heters)
{ACTUALY {REFERENCE}  SPEED(a/sec)
CPA  SK CPAR SRR GRND  REF
85.8 84,2 119,31 119.8 7.0 1.7
9.3 91.9 119,3 1208 M5 3.7
93.4 106.0 119,37 132,86 A2,7  33.7
85.5 8%, 119.3 119.7 3.4 1.7
9.7 2.0 193 1299 W5 337
0.0 944 119,31 1250 348 33,7
49 9.2 0.0 4.0 3.6 0.0
4,3 0.8 0.0 4.7 34 0.0
92,2 99.4 1193 128.% 273 2.2
Bb.7 B4, 119,13 114,31 6.2 23,2
91,2 913 119,31 119.5 324 23,2
2.4 12,7 119,1 145.4 3.7 3.2
87.8 87.8 19,3 119.3 2.8 23.2
20.1  95.4 1% 1265 BT A2
2.6 10.8 0,0 11.4 3.2 0.0
2.3 103 0,0 10.8 3l 00
112,0 1153 118,5 122,14 5.0 27.7
93,5 93,7 1185 118.8 34 107
93.0 94,4 118,5 120.1 8.0 2.7
8.6 1048 118.5 128.0 124 227
§9.3 102,01 11B.5 121.B  3M.2 207
8.8 10, 0.0 3.t 16 00
10,4 1.0 0.0 3.4 1.9 0.0
95,8 96,9 117.4 117.4 30,9 22.7
8.9 99.5 1174 18,0 31.7 20,7
95.0 95,1 1174 117,48 0.9 2.7
92.3 94,2 117.4 9.5 N1 227
98,6 1005 117.4 122,41 MW.4 27,7
96,0 97.2 117.4 118.9 30,7 27.7
2,4 2,7 0.0 2.0 0.2 0,0
2.3 ué 6.0 1.9 0.9 040
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TABLE Al-4

TAELE O, 1.6-2.1
HUCHES 5000 HELICOFTER
CARRECTION DATAR

SIE: 2 SIDELINE - 150 M. SOUTH
ACOUSTIC
CORRECTED CORRECTIONS (&) ANGLE
Ev  EPNL SEL PNLTM  Alw ALY ALY A2 AT {Deg)

& DEGREE APPROACH -- TARGET [AS 62 WIS. (ILAD)

F1 87.5 83.7 B4 75.9 -0.85 -0.80 0,87 - 108.7
F2 85.9 84.2 82,1 J4.4 -0.80 -0.77 0,19 - 18,3
F3 87,0 Bi.1 BL4 4.9 -1,06 -0.92 1,32 - 133,3
F4 88.8 85.7 89,0 76.4 -0.8} -0.81 1,42 - 119.2
F5 88,6 84,8 881 74,2 -0.80 -0.73 0,42 - 107.9
Fé Bb.6 04.4 88,1 75.8 <0.9% -1.01 095 - 108,5
ﬁva. B7.1 881 BL7 75.6 -0.89 -0,84 0.83 116,0
Stk 1.0 0.9 0.9 0.8 0.00 0,10 90,45 - 9.9
ICl 0.8 0B 08 0.7 007 0.0%  0.37 8.4
TAKEDRF -~ TARGET 1A% 62 KIS. (1CAD)
117 B5.0 8.9 655 729 =205 -l 0485 - 81.4
118 85,3 83,2 05.4 729 -1.99 -l1.86 036 - 78,2
119 85,5 8.5 650 734 =173 -1.82 0,35 - 587
126 859 81,7 B854 73,0 -1.80 -f.67 037 - 95,3
1 5.6 BlLS 852 72,7 “1.81 -LEG 0,46 - 85,5
122 85.4 83.2 949 7.5 L4 -84 058 - 85.6
B4 83,3 853 709 -.82 -t 0h - 11
su v 0,3 3 03 0,2 A7 015 14 - 11.9
0% Cl 0. 0. 0.2 9.2 0,14 043 045 - 11.5
TAKEOFF -~ STANDARD (SEE TEXT)
£27 84,1 81 BAD 716 2.2 -L.14 097 - 8.2
K28 95,9 819 857 73,0 -1.97 -1.80 0,72 - 79.9
K30  B85,1 82,8 S 718 -4 -1.57 057 - 743
K31 854 63,1 844 72,4 -1.45 -1,58 0,70 - 76,0
£32 85,0 82,7 849 724 -1.68 -1.60 0,85 - 87.4
fvg.,  B5.0 82,9 B4 72,2 -1.82 -L.74 072 - 81.4
Sty 04 0.7 0.5 0.6 0.26 028 0,05 - 5.9
0Ll 06 0.7 0.5 0.5 0.25 0,23 0.4 - 9.3

- Oute Corrected Using *Sieptified Procedure’

TRACKING DATA (Meters)

DOT/78C
2/ 5/44

SPEED(m/cRC)

mo ™ e

Cad D [Z AT >]
gt 4o e i ko

-

[

I
Fat

Lrpath

REF

IR PIFI PSR
w:-hq-.l-.l\l
- - -

»
A e X LS SN ]

L

[=R=3
- =
L=r-3 1




‘..._.___.....__-__..*,..__....--___;r_.._Au. [ —

TABLE Al-5
TABLE MO, 1,4-2,2

HUGHES 5000 MELICOPYER 007/75C
2 5/B4
CORRECTION DATAX
8ITE: 2 SIDELINE ~ 150 W, SOUTH JUKE 22,1983
ACOUSTIC  TRACKING DATA {Heters)
CORRECTED CORRECTIONS (dp) ANGLE (ACTUALY (REFERENCE}  SPEED(m/sec)

Ev EPHL SEL  PMLTa  Alm AUPY A A2 3 (Deg) CP& SR CPAR SRR GRHD  REF

500 FT. FLYQVER -- TARGET 1S 125 K73,

ASE 872 85.0 894 76.8 =0.73 ~0.73 0,73 7,03 100.1 3936 1986 212,10 2S5 61,7 55.9
A3? 7.4 850 B89.8 771 -0.06 -0.07 -0.38 374 108.3 2068 27,8 7121 35 - 5104 55.9
MO 811 BA? 89,4 747 =005 -0.0B 0,09 2,9 1023 . 207.4 212.3 .1 2971 56,1 55,9
ML 82,0 848 87.4 747 —0.35 -0.37 0.4 2.9 102,6 2018 206.8 213,1 N 55,4 55.9
ra2 7 BAZ 7 71 0.04 0,02 -0,06 3I,W 1053 100 217.7 W1 299 S3E 5.9
M3 7.0 BLE 9.2 772 ~0..3 -016 -0.02 3,05 102,1 2066 21.3 23,1 217.0 545 59,9
M& BLY 825 BBl 255 ~0.37 -03 0,21 LB 1067 2024 1.4 221 PG5 Sals .9
Avg., 85,8 @44 B89.5 74,7 0.4 <015 0,10 2.7 10,9 2048 210.6 2421 218.8  55.4 5.9
Std Dv ¢, 0.5 0.7 0.4 0.27 026 0,33 0.80 2 55 7.3 60 2, 32 0.0
WRCL 0.6 0.6 05 0.4 0.20 0,19 0,24 Q.58 2,1 40 5.3 0.0 21 24 0.0
500 FT. FLYDVER -~ TARGET [AS 135 K§S,

MY 852 857 8 e -0.06 0,03 0,40 0,95 98.2 2103 2.4 N34 A 4,0 49.4
BA& B4 Bl 8.4 7308 .08 045 0.9 1.2 97.4 SO 25,3 221 . 50, '
847 @5,7 834 88,6 75.5 =045 -0,4 0,25 2,4 97.8 A 2083 2121 24,1 514 .
B4t A9 825 079 75.2 0.0¢ 011 -0,12 1,43 109.9 212,27 20,1 215.4 5.5 agl4 49.4
BAY B85 83.9 8BS 75.7 =0.05 -0.08 0,03 2,59 100.8 208,68 212,84 2020 60  A9.4 9.4
fvo. 853 82.8 7.9 749 0.00 -0.00 0,13 1,8 100.8  210.3 214,9 2121 A48 50,8 49,8
v 09 0.8 0.9 0.8 043 0.8 0,20 0,70 9.2 2.9 &, ‘ 5.0 2.1 0.0
H0ECI 068 08 0.9 0.7 0.13° 015 0,19 0.7 5.0 2,8 4.4 0.0 47 2.1 0.0
500 Fi. FLYOVER -~ TARGET 145 97 KTs,

CH 845 81,9 87,0 74,0 0.5 =004 0,03 1,3 1053 289 216,86 2120 M99 432 41,4
C51 85,8 81,5 B87.6 74.8 0,14 0.0 9,19 2,08 105,7 12,2 2205  212.1 2204 45,7 434
L8244 B1.B 2 734 0.06 0.03 0,47 1,11 1,5 210,0 95,7 292,1 2B, 447 A3.4
€51 854 835 8.3 . LB -L7 147 1,3 129.6  175.9 228.2 212,01 275.0 24 43,4
Ava. 85.1 82.7 848 74,2 “0.4% =042 0,39 1,44 113.0 201,88 2208 42,0 M55 45.7 43.4
St 0.0 0.9 0.6 0.4 0.94 0.90 0,52 0.43 11.4 3 5, 0.0 26,5 2.6 0.0
ICI 09 1.1 0.8 0.8 110 5,06 0.62 0,5 13.4 0.3 4.2 6.0 3.t 3l 0.0
500 FT. FLYOVER ~~ TARGET [AS 83.5 KTS.

054 045 82,0 845 712 “0.72 <072 0,67 0,85 99,5 1950 1979 2120 M50 4b 14
bS5 85 @3.0 859 737 -l -1 048 1,90 108,5 18,7 1947 D131 2914 390) 374
D6 850 82,7 854 71,1 “0.47 -0.47 0,47 0.9 90,5 2001 200,41 212,10 221 390 37.1
B57 D54 B34 858 7.8 “ldd =135 093 1,55 1034 180.0 18B.1 2121 J1B.f 410% 71
fva, 850 82.8 86,1 71.5 -0.98 -0.95 0.89 1,3 1005 190.7 1952 212,01 27,0 401 32,4
St Dy 0.4 0.6 04 0.3 0.4 042 0,19 0,50 7.6 g,2 . 0.0 A9 0.9 0.0
0IC 0.4 .. 0.4 0.4 0.5 050 0.2 059 8.9 7.7 o4 0.0 5.0 11 0.0
1000 FT, FLYOVER -~ TARGET IAS 125 KT5.

ES8 60,4 78,1 BL.0 48,4 -0.07 041 0,09 - 92,9 3.5 1.9 3354 3359 54,1 059
ESf 000 77.8 B0.5 48,5 0,33 0.2 -0.03 - 109,1 38,2 5.8 3354 850 55.4 55,9
E50 005 78.5 909 488 0.06 -0.02 0,11 - 102.7 3299 3380 33504 339 5608 5.9
fvo. 90,3 78.1 808 68,5 0,00 0,02 0.04 - 1006 3312 3407 3354 3449 Se.l .9
StdDv 0.3 0.4 03 0.2 0.26 0.7 0,08 - 8.2 LTS 0.0 9.4 05 o
902 Cl1 0.5 0.8 0.4 0.3 0.3 028 043 - 13.8 7.4 2B 0.0 14,2 0.9 00

- Dats Corrected Using *Simplified Procedure”



TABLE Al-6
‘ﬁBLE NDI 116'213

HUGHES 5000 HELICOPTER DOT/TSC
A 5/84
CORRECTION DATAM
uTEy 2 SIDELINE - 150 M. SOUTH JUNE 22,1983
ACOUSTIC  TRACKING DATA (Heters)
COARECTED CORRECTIONS (dB) AHGLE (ACTUALY (REFERENCE)  SPEED{s/sec)

Ev EPHL  SEL  PHLTW  fAla ALY ALY A2 N {Deg) cPa SR CPAR  ERR GRNO  REF

4 DEGREE APPROACH -~ TARGET AR 72 K18,

67 87,4 651 895 7.1 -1.06 -0.97 035 - $13.2  172.4 1862 1917 7.0 7.0 337
08 §7.1 852 092 2.5 -0.94 -0.91 QAL - 100,2 174,1 176.9 1917 1948 M5 3N
154 80,1 867 9.7 74 0.4 0.4 128 - 0,4 172,3 1809 191,27 1955 427 3L
G016 05.6 6L 88,8 M4 L0 <103 431 - 122.7 1722 2047 1947 2279 34,4 317
611 7.0 950 0B.7 4.2 -0.00 <076 082 - 1018 1764 180.3 1907 195, 3.5 37
nvg. 7.0 851 089.0 6.5 -0.93 ~0.87 Q.67 - 102.7  174.5 185.8 1917 204.2 348 337
Sty 0.9 10 14 14 046 0.4 038 - 2.2 23 1.l 0.0 14, L6 0.4
0L 08 L1 L4 1 4% 004 0,34 9.3 2,2 10,4 8.0 1L 3.4 0.0
& DEGREE APPROACH - TARGET 1S 52 KIS,

W2 887 841 82,2 M9 -0.08 -0.82 0.9 - 90,8 1706 177.8 1917 10 2.3 2L.2
Hi3 07,7 Q6.0 @61 T 1.0 -0 086 - 134 1728 188.2 1917 208.8 D42 23,0
4 891 01 88 I Q.87 -0.79 LM - 106 1754 187.1  191.7 2047 2.4 2.2
HIS 86,2 8L 85.2 715 0,81 =077 038 - 105, 175.8 182.2 1.7 . 23,7 23.2
s 88.0 B44 BBS  7N.Y =154 -1.47 L4 - 9.5 S 150 191,7 . 8.8 23.2
fvg, 07,8 054 843 M8 ~1.02 -0.96 1.08 - 105.1 172,64 1801 1917 190y 77 2.3
St v 1.1 1l L3 14 0.3 622 054 - 1.0 ' oA 0, . 3.2 04
$IC 1.0 LY D 13 0.8 o028 001 - .6 4.9 9.0 0.0 b4 31l 0
9 DEGREE APPROACH -~ TARGET IAS 62 KTS.

J23 0 8.2 4he B2 N 601 -0.01 148 - 122,0 1822 2207 19,7 2354 3650 277
J24 87,2 65,1 083 747 -0.81 -0.81 107 - 0,9  126,7 177,01 1902 1916 134 20.7
2% 0.2 851 86,7 MY -0.81 -0.80 1,40 - 7.6 1745 179.5 191,02 1944 360 2.7
J2a 97,2 6N 8n2 7.6 =05 ~-¢.46 0.88 - 1004 1795 1025 1902 1944 24 207
nv%. 67,2 @55 848 7.1 -0.43 -0.42 111 - 9.6 180.0 18%.9 i91.,2 2014 34D 27.7
gtadv 0.0 0.2 0.4 0 0.30 027 022 - 18,8 u.0 20, 00 16,0 1.4 04
$icl 0.0 03 0.3 0 0.3 032 6 - 2,1 5.9 4.2 60 108 L7 00
12 DEGREE APPROACH -~ TARBET 145 62 KT8,

1337 059 B4 857 3. ~0.46 -0.4% 0,47 - 92,9 178,1 1784 190,5 190.7 30.9 27,7
L34 06,9 054 648 748 041 043 081 - 94,0 .2 180.2 170,65 191,50  3.§ 277
L35 06,2 84,2 B2 749 =052 -0.52 070 - 107.6 17271 186.0 1%0.% 200.1 .9 172.7
L34 000 B840 804 774 -0.40 -0.5% 051 - 126, 1758 219.% 5 2383 09,3 22,7
137 681 BL.6 B4 77 051 -0.48 D82 - LY 72,9 1917 1905 205.2  X.4  23.7
fvg. 07,0 652 688 749 0,50 ~0.50 0.67 107.1 177,86 1943 1905 2005.2 0.7 27.7
StdDv 1,1 14 10 LS 0.07 006 0,11 11,8 3 160 0.0 195 0.7 0.0
902 C1 L1 L1 L0 LA 0,07 006 0.1 1340 1, . 0.0 18,6 0.9 0.0

A~ Data Corrected Using *Simplified Procedure’



TABLE Al-7
TASLE WO, F.6-3.4

HUGHES 500D HELICOPTER DOT/TSC
2/ 586
CORRECTION DATAM
§1TEs- 3 SIBELINE - 150 K. RORTH JUNE 22,1983
ACOUSTIC  TRACKING DATA (Neters)
CORRECTED CORRECTLONS (d) ANGLE (ACTUAL) (REFERENCE)  SPEED(m/sec)

Ev EPHL  SEL  PNLTa  Ala FAVICO AV S0 IR A VAR LY {Deg) CPA SR CPAR SRR GRND  REF

& DEGREE APPROACH -~ TARGET 1AS &2 KIS, (ICAD)

Fi 85,2 83,7 87.0 4.1 -0.74 -0.48 0.B4 - 107.6 78,7 18,5 191.7 2001 3.9 2.7
F2 B3.6 8L 8l 7Ll -0.71 -0.67 0.16 - 109.8  17/8.7 189.9 1917 8.7 273 2.7
F3 g4 82,9 B8O 710 -0,88 -0.81 1.0% - 13,1 176.2 2306 1917 184 14 27
F4 05.2 62.5 851 .7 -0.78 -0.69 1,38 - 5.2 172.7 1964 197 2A1.8 3.0 177
i) 83.4 807 B&1 7.4 -0.64 -0.61 0.3% - 102.8  179.2 18%.8 1917 196.6 2B.B Q0.7
Fé& 85.3 8.5 06,0 3.4 -0.90 -0.85 0,92 - 0 1745 18L4 91,7 199,85 319 207
fvg, 849 82,2 857 7.7 -0.77 -0.72  0.80 12,3 1S 196 19,7 a8 3G 207
Std v t.1 1.2 S0 1l 0.10 0.09 0.4 - 10,6 1.8 2.0 0.0 2.4 31 W0
91Ct 0¥ &% 0.8 0.9 .08 0,08 037 - 8.7 1.5 17.2 0.¢ 1%7.3 2.6 00
TAKEDFF -- TARGET 1AS 62 KTS. (ICAD}

117 BLé 815 BLIZ 72 -1.87 -1.75 0.0% - 6.5 8.3 2019 227.0 457 .3 .Y
110 8L9 @19 826 7.3 -1.78 -1,72 0,30 - 4,2 1894 21,8 227.0 5.6 29.8 319
119 84,1 82,3 BL2 7,9 ~1.02 -1.44 028 - 241 1949 200, .0 233, 30.4 3.9
120 04,7 02,7 B47 7.7 -1.62 -1l 030 - 5 193.6 193, L 2270 30.4 ALY
121 648 8,7 68i1 3.4 1,43 -1.34 0,40 - 8.4 1966 2009 227.0 23,9 314 39
122 4.1 J 8L .3 -1.53 -1.48 050 - 124,317,925 L 2. 1y e
fvgs B4 822 834 7.1 -1.62 <154 01 - 7.8 192,9 7.4 27,0 2559 30,3 3L9
Mdbv 0.4 05 1.0 0.8 0.17 0.16 0.4 - 26,2 3.3 .0 0.0 377 1.3 W8
20% Cl 0. 04 0B 0.7 6.14 0,13 041 - 2.9 2.7 g 0.0 3.0 10 40
TAKEOFF -- STAHDARD (SEE TEXT)

k27 04,3 B2 845 3.4 ~2.03 1.9 090 - 79,4 143,1 18%,2 227,0 135 334 L9
K20 83,7 820 83 .7 -1.47 1.6l 085 - LG 189.8 2033 2.0 2431 324 3¢
k30 NO TRACKING DATA

#31  04.8 B2.8 853 TLé ~ldd -L36 064 - 16,5 1946 207,7 227,0 20,3 329 1.9
K32 835 BB 86 71 ~1.50 -1.42 059 - St 1935 394 227.0 280.4 324 319
fvg, 041 82,0 842 7.0 -l.66 -1.58  0.6% - 8.7 190.2 209.8 2270 250.1 3.8 L%
Sdbv 0.4 04 11 0.7 6,97 027 04 - 8.0 %2 2.0 0.0 20.4 0.5 040
gz C! 0.7 05 13 0.8 0,31 0.3l 018 - 32.9 6.1 U7 0.0 24.2 0.6 0.0

A~ fute Corrected Using *Simplified Procedure!



TABLE Al-8
TABLE W0, 1.6~3.2

HUGHES 500D HEL ICOPTER DOT/TSC
2/ 5786
CORRECTION DATAY
SITE: 3 SIDELINE - 150 M. HORTH JUKE 22,1983
ACOUSTIC  TRACKING DATA (Weters)
CORRECTED CORRECTIONS ¢dB} ANGLE (ACTUAL) (REFERENCE)  SPEED{w/sac)

Ev EFAL  GEL  PHLTa Al ALPY M A2 A3 (Deq) CPa SR CPAR SRR GRND  REF

500 FT. FLYOVER —- TARGET 1AS 125 KT8,

A3 Bal BA2 BB 743 -0.66 <0.88 0,71 1,05 104,5 1948 2002 212,01 219,01 4L 55.9
A3 65,1 610 87,9 795 =0.01  0.01 -0.30 1,94 1233 200.1 24%.1 2121 253.% 5l 5S¢
40 @854 B33 88,0 5.7 0,06 003 0.7 L.5) 1132 208,7 22.2 2121 230.9 5. 55.9
Al B5.8 B34 8B.8 76.7 24 -0,27 0,12 1,53 . 2011 2216 22,1 2.4 554 55,

A4l 2 83,0 82,1 75,0 0.4 041 -0,18 L.49 101,5 2114 2158 212,14 245 515 559
A3 2 .0 88,0 74.0 -0.02 -0.04 -0.04 1,58 10%.2  208.0 220.2 212.1 24,7 g 55,9
LL} 3 B42 BB,? 48 =0.24 -0.27 0,19 2,44 7.0 W0L7 0.5 12,0 280 564 55.9
Ava. OGS 63,4 88,1 7.0 0.4 -0.16 0,08 171 08,3 205.4 2204 22,1 175 5.4 55.9
S By 0.6 0.4 0.8 0.6 027 027 0,33 050 13,9 5.5 15.4 0.0 13.3 L2 0.0
WIEL 04 0.4 0.4 0,4 ¢.2¢ 0. 0.24 0.3 10.2 .0 113 0.0 9.7 24 0.0
500 FT, FLYOVER -- TAKDET 1AS 111 KTS,

BAG 85,7 8lL.4 BR.A 76,0 0,42 0.0 0,38 L.B4 78,0 2116 2137 U241 242 540 49.4
BA4 04,3 @21 84,0 7.7 ¢.20 .21 0.07 2,32 100.8 24,9 218.8 22,1 25,0 50.9 49.5
B47  BAY  BLY BALS 4,2 =0.09 -0.10 0.23 1.1 Ui.5 2076 2231 2120 B0 514 A9.4
BAD Q4.7 924 BA.3 M4 0,25  0.17 -0.14 2,74 82,3 2141 243 221 2124 HB4 494
BAY G484 82,0 A4 ML 0.07 0.0t 0.01 4,34 1.3 2100 MLO 2120 HLT AR4 AR
fvg, 048 BLS  BA,7 45 0.13  0.08 0.1t 1,88 103.4  AL7 22,7 2121 2.8 50.8  49.4
Stdbv 0.6 0.6 0.9 0.9 0,05 0,12 0.20 0,47 12.4 30 1.2 . . . .

LI 06 0.6 0.9 0.8 .14 0, 0,17 0.64 1.2 2.8 107 0.0 12.4 21 0d
500 FT. FLYOVER -~ TARBET 1AS 97 KTS.

Cs0 849 82,5 85.9 738 0.0 0.00 90,01 2,38 975 203 AULD 22,1 AS0 AL2 434
CS1 @47 623 B5.% 73.4 0,23 0,17 .16 L07 f3.6 23,4 2040 212,01 22,5 45,3 434
£h2 847 82,6 85.8 73.B 0.13  0.07 0,15 2,15 2.4 2114 2432 U2 239 44,7 Al
C33 84,1 81,8 6.1 73,4 -1.78 -7 s 070 13,0 17,0 230.0 21,1 2853 494 43.4
fwa, 84,4 82,3 BAO0 736 034 0.7 0,37 LW 105.6 2031 219.6 212.1 .7 457 434
Std v 0.4 0.4 0.1 0.2 0.96 0.9¢ 0.53 0.82 17.8 17.5 12,3 4.0 357 24 0.4
01C 04 0.4 0.1 0,2 113 106 0.62 0.9 0.9 20,5 144 0.0 42,0 L1 0.0
500 FT. FLYGVER -~ TARGET 1A 83.5 XIS,

D54 844 82,0 BhO 7.2 -0.87 066 0,85 1.64 87.6 1964 1965 2121 22,3 40,4 37.1
B3 M0 B0 855 7. LA ~1.20 0.4 0.98 Ui.% 1859 22,1 81,9 311 3.1
05 R4S 82,5 85,7 79 -0.23 -0.30 0.45 .82 140,3  201.4 212.1 628.;) ¥4 374
057 844 82,3 857 s L3 -0 0,91 0.0 2.9 1. A4 2124 . .1 3
fvg. B4.4 82,2 65,7 .2 -0.86 -0.B8 0,47 1,11 1201 1919 3040 A2 A3 400 37,4
Stdbv 0.1 0.2 0.2 0.3 0,51  0.47 0,19 0,50 30.1 8.3 195.4 0.0 198.7 ¢y 0.0
90201 01 0.3 0.3 0.4 0.60 055 0.22 0,58 35.4 7.6 229.8 0.0 2313.8 .1 0.0
1008 FT. FLYQVER -- TARGET 145 125 KIS,

Est 80,2 725 Bl.7 &9.B 0.02 -0.04 o0.0B - 90.4 329,02 3993 3354 5.4 S84 55.9
ENY 79,5 77.2 81,4 494 0,33 0.25 -0,05 ~ 109,01 337.9 3576 334 3549 554 55.9
B0 60,1 7LB 81,4 49, ¢.08  0.02 009 - 92,% I 3320 3B SHY S0 55.9
Avg, 7% 725 85 4%.1 0.14  0.08 0.04 - §.5 BT O3I6 3354 I 560 559
Stdbv 04 03 0.2 0.3 0.6 0.15 o0.0B - 10.1 4.5 15.8 0.6 1.l 68 0.0
20XC 0.6 0.5 0,3 0.8 0.28 0.26 0.3 - 1.1 2.6 2.3 0.0 18,8 0. 0.0

- Dats Corrected Using 'Simp)ified Procedure®



TABLE Al~9
TABLE N0, 1.6-3.3

HUGHES 500D HELICOPTER

CORREETION DATA®

SITE: 3 SIDELIHE - 150 M. WHORTH
ACOUSTIC
CORRECTED CORRECTIOHS (dB) ANGLE
£+ EPNL SEL  PHLTs Al AR AR A2 AT (Den)
& DEGREE APPROACH -- TARGET IAS 72 KiS.
67 83.4 Bl B4 NI -4.91 -0.91 072 - 104,32
g 83.3 80.8 843 1.8 -0.86 -0.80 037 - s,
g9 837 811 BAL N2 -0.68 -0.62 L4 - .
G0 94,5 82,2 BLY 734 -0.9% -0.90 028 - 5.4
G611 848 82.4 8L8 729 -0.72 -0.8% 0.8 - 11,7
Mg, B840 81,6 810 724 -0,83 ~0.78  0.64 109.7
Sy 0.6 0.2 08 L0 g.42 0.3 0.38 8.7
el 04 07 48 09 0,2 6.2 0,36 - 8.3
& DEGREE APPRDACH -- TARCGET IAS G2 XTS.
2 87.1 853 088 VL7 -0.78 -0,72 0N - 1138
Hi3  86.5 BAE 84 J2.5 -0.89 -0.87 081 - 9.2
M4 85.4 B83.2 841 719 075 072 L - 1125
Mi 870 852 8.4 7.7 0.2 <066 011 - 1.7
Hié 88,0 #3.7 861 3.0 ~0.80 -0,7% 1.2} - 97.4
ﬁv&. 08,5 84,4 B85S 73,2 -0.7¢ -0.7% L0 99.6
Stélby 0.6 0.9 L0 15 . 6,08 058 - 4.3
WLl 04 0.9 L0 L4 . 0,08 0.48 i.2
§ DEGREE APPROACH -- TRRBET 1AS 62 K15,
3 84,7 62,3 83 712 0,44 0,12 1,05 - 124.2
J4 842 8l7 8LE 70.% ~.5 ~0,53 1.04 - 94,
J2h 84,9 82,2 659 72.8 o <051 13 - 110.8
J2b BA4 BLY B 714 “6.33 -0.32 085 - 124.3
ﬂva- A6 82,0 BL6 719 -0.30 -4.31 147 114.0
g0y 03 03 10 1.3 631 0,30 6,21 - 14.5
Ll 0.4 0,3 12 45 0,35 0.36 0.2% - 7.1
12 DEOREE APPROACH -- TARGET IAS 62 XTS.
ll..'_i'.: B4l Bl.7 BAB 72,4 -0.47 -0,33 0.4 - i
135 03.% 8l.0 848 7L 442 -0.38 0.86 - i14.8
L3 06,5 82,0 81.2 7.3 =0.51 -0.46 046 - 121.8
L3 84,7 821 8L5 74 -0,35 -0.3% 057 - 1065
fvg, 848 89 053 71 ~0.44 -0,38 0,58 1HLé
Stiby 1.1 0.7 LI 1D 0,07 0,06 009 - b
Icl 13 0% 1§ L2 0.08 .07 0.11 b

A~ Datn Corpected Using *Simplified Procedure”

BIT/TS0
A Gk
JUHE 22,1983
TRACKING DATR (laters)

(ACTUAL) (REFERENCE)  SPEED(m/eec}
CFA SR CPAR SRR GRHD  REF
1780 1096 1912 1927 1.0 342
1754 2011 1947 9.2 34 347
179.2 180.8 1917 1934 42,7 347
1739 1929 19,7 A4 334 337
178.3 1919 1917 20 36,9 3L7
176,3 189.3  191.7 25,9 348 T7
2.4 9.0 .0 10,5 Lé 0.0
2.3 8 0.0 10,1 14 00
177.4 2457 1917 W% 2.3 212
174.5 1707 L7 156l 262 23.2
78,9 1915 1917 W75 324 232
177.6 1801 1917 90,7 237 237
175,01 1767 1917 1934 288 23.2
176.3 1.1 1917 U200 277 A2
1.4 289 4.0 0.4 .2 0.0

L3 0 0.0 289 L1 0,
189.2 218.8 1912 W2 3.0 27.7
178.5 17%.1 1912 199 34 297
178,13 190.7 1912 4.5 e 207
181,13 21,0 1912 W2 124 207
181.8 205.9 191.2 M6.2 342 277
Wl W,7 0.4 .8 1.6 0.0
SO0 29,0 0.0 20.4 1.9 0.0
180.8 1938 190,05 4.2 3.y 27,7

HO TRACKING DATA

79,7 1981 190.5% %9 M.y 27,7
178.4 207.8 190,5 240 393 227
180.4 19B.4  150.5 198.6 304 277
179.9 197.3 19,5 W42 0.1 227
1.4 9.1 0.0 109 6.7 0.0
1.3 1.7 0.0 12.8 ¢y 0.0



TABLE A2-1

ADV. MACH FOR TARGET CONDITIONS ANAL. DATE: 11-Mar-86
HUGHES 500 D/E
ADV, MACH SERIES REFERENCE NUMBERS
TEMPERATURE 59 degrees F (15 degrees C)
SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 125.00 59.00 492.00 26.41 0.7986
B 111.00 59.00 492.00 26,41 0.7774
c 97.00 59.00 492.00 26.41 0.7562
b 83.50 59.00 492.00 26,41 0.7358

TEMPERATURE 77 degrees F (25 degrees C)
SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 125,00 77.00 492,00 26.41 0.7851
B 111.00 77.00 492,00 26.41 0.7642
c 97.00 77.00 492,00 26.41 0.7434
D 83.50 77.00 492,00 26.41 0.7233

TARGET CONDITIONS
SERIES DESCRIPTION

A 500 FT. LFO IAS = 125 KTS.
B 500 FT. LFO IAS = 111 KTS.
C 500 FT. LFO IAS = 97 KTS.
D 500 FT. LFO IAS = 83.5 KTS.

* 492,00 RPM = 103% ROTOR SPEED (STANDARD)




TABLE A2-2

ACTUAL TEST CONDITIONS

HUGHES 500 D/E

EVENT
A38
A39
A40
A4l
A42
A43
Ad4
B45
B4b
B47
B48
B49
C50
€51
€52
€53
D54
D55
D56
D57

TAS
120.00
100,00
109.00
108.00
104,00
106.00
110,00
105.00

99.00
100.00

94,00

96,00

84,00

88,00

87.00

96,00

79.00

76.00

77.00

80.00

ANAL. DATE: 11-Mar-86

TEMP (F) ROTOR RPM ELADE DIAM.

92.00
91.00
90.00
89.00
88.00
87.00
86.00
86.00
85.00
85.00
85.00
85.00
85.00
86.00
86.00
86.00
86.00
86.00
86.00
86.00

490.00
490.00
490.00
490.00
490.00
490.00
490.00
490,00
490.00
490.00
490.00
490.00
490.00
490,00
490.00
490,00
490.00
490.00
490.00
490.00

26441
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26,41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41
26.41

ADVM #
0.7646
0.7339
0.7498
0.7490
0.7438
0,7474
0.7540
0,7466
0.7385
0.73%99
0.7311
0.7340
0.7163
0.7216
0.7201
0.7334
0.7083
0,7039
0.7053
0.7098



it e

EVENT
A3B
A39
A40
A4l
A42
A43
Add
B45
B46
B47
B48
B49
C50
C51
C52
C53
D34
D35
D56
D57

TEST
ALT

408.00
473.70
476.60
449.70
489,10
472.90
452.70
490.10
505.20
471.60
501.40
483.10
483.80
499.30
489,10
308.40
416.10
360.40
441.30
350.80

TABLE

ACTUAL TEST
ANAL. DATE:

A2-3

NOISE DATA

11-Mar-86

HUGHES 500 D/E

———- AS MEAS, PNLTM ———-

LEFT
87.70
86.00
86.40
87.50
85.30
86.40
87.10
86.70
85.20
85.40
86.40
85.00
85.90
84,60
85.10
87.20
86.40
85.70
B5.90
86.30

CENTER
88.10
86.10
86.80
87.50
86,40
86,30
86,50
87.70
85.50
86.90
86.30
86,50
87.10
B86.40
86.10
92,40
89,50
90.00
87.30
91.30

RIGHT
88.10
86.10
86.70
86.80
86.40
87.30
86.30
86.40
83.40
86.50
83.30
86.30
83.50
85.40
83.60
86.70
85.10
85.30
84.10
85.70

—-- PNLTM 492 FOOT NORM., —-

LEFT
86.85
85.81
86.24
87.07
85.27
86.20
86.7C
86.68
85,33
85.19
86.50
B4.91
85.82
84.67
85.07
85.38
85.63
84.37
85.38
84.88

CENTER

86.22
85.72
86.48
86.60
86.34
83.90
85.66
87.66
85.77
86.47
86.49
86.62
86.93
86.55
86.04
87.70
87.81
86.87
86.21
87.90

RIGHT
B7.25
85.91
86.54
86,37
86.37
87.10
85,90
86.38
83.53
86.29
83.40
86.21
83.42
85.47
83.57
84,88
84,33
83.97
83.58
84.28




ADV. BLADE TIP MACH NUM. VS

88.0

HUGHES 500 D/E

87.0

86.0 -

PNLTM (dB)

85.0 ~

84.0 o

83.0 ~—-

1-Tv TNIIA

0.7000

LEFT SIDELINE

0.7200

ADVANCING BLADE TiP MACH NUMBER

o

T T
0.7400

CENTER LINE

T

o

T
0.7600

RIGHT SIDELINE

PNLTM
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HUGHES 500 D/E
LEFT SIDELINE

TABLE AZ-4

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
A38 0.7646 86.85
A39 0,7359 85.81
A40 0.7498 86.24
A4l 0.7490 87.07
A42 0.7438 85,27
A43 0.7474 86.20
Ab4 0.7540 86.70
B45 0. 7466 86.68
B46 0.7385 85.33
B47 0.7399 85.19
B48 0.7311 86.50
B49 0.7340 84,91
C50 0.7163 85.82
Cs1 0.7216 84.67
C52 0,7201 85,07
C53 0.7334 85.38
D34 0.7083 85.63
D55 0.7039 = B84.37
D56 0.7053 85.38
D57 0.7098 84.88

LINEAR REGRESSION EQUATION

Y=

R 5Q.

R
STD.ERR
CORREL
SAMPLE

=

LI T I 1]

SLOPE
30.87

0.485
0.696
0.577
0.696

20

*1 o+

MEAN X =
S.D. X =
MEAN Y =
SCD. Y=
TOT VAR =

INTERCEPT
63.08

0.7327
0.0176
85.70
0.78
0.61




TABLE A2-5

LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT
= 30.87 63,08
RSQ. =  0.485 MEAN X = 0.7327
R =~ 0.696 S.D. X= 0,0176
STID.ERR =  0.577 MEAN Y =, 85.70
CORREL =  0.696 S.D. Y=  0.78
SAMPLE = 20 TOT VAR = 0.6l
R R R R R TR AR AR R R AR RA AR
SECOND ORDER EQUATION
Y= A+ Bl *X + B2 *y !
Y= 364,60 +~794.49 * X + 564,50 X!
RSQ. =  0.075 MEAN X = 0.7327
R = 0.273 S.D, X = 0.0176
STD.ERR = 0,567 MEAN Y= 85.70
SAMPLE = 20 S.D. Y= 0.78



ADV. BLADE TiFP MACH NUM. VS PNLTM

88.0

MUGHES 500 D/E

87.0 -

86-0 “

PNLTM (dB)

85.0 -

84.0
..1

83.0

0.7000

T
0.7200

ADVANCING BLADE TIP MACH NUMBER

o

i T -
0.7400

LEFT SIDELINE

AN .00 b5 A 2500 i 3 A 0 b, 5 4 om0 PR e gt A O ot e b Ly s e e e e e

0.7600

-2V TAN9D13



TABLE A2-~6

HUGHES 500 D/E
CENTER LINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
A3R 0.7646 86.22
A39 0,7359 85.72
A40 0,7498 86.48
Adl 0.7490 86.60
A42 0.7438 86.34
A43 0,7474 85.90
A4 0,7540 85,66
B45 0.7466 87.66
B46 0.7385 B5.77
B47 0.7399 86.47
B48 0.7311 86.49
B49 0.7340 86,62
Cs0 0.7163 86.93
C51 0.7216 86.55
Cs2 0,7201 86.04
C53 0.7334 87.70
D54 0.7083 87.81
D55 0.7039 86.87
D56 0.7053 86.21
D57 0.7098 87.90

LINEAR REGRESSION EQUATION

R 5Q.

R
STD.ERR
CORREL
SAMPLE

Y =

nowonnn

SLOPE
-15.96

0.163
0.404
0.655
~0,404
20

*X o+

MEAN X
5.D0. X
MEAN Y
S.D. Y
TOT VAR

INTERCEPT
98.29

0.7327
0.0176
86,60
0.70
0.49
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TABLE A2-7

LINEAR REGRESSION EQUATION

Y=

R 5Q.
R

STD.ERR
CORREL
SAMPLE

R R R R T TR R A AR AR A Y

=

hunnonu

SLOPE
-15.96

0.163
0.404
0.655
~0.404
20

SECOND ORDER EQUATION

*X o+

MEAN X
5.0, X
MEAN Y
8.0, ¥
TOT VAR

INTERCEPT
08.29

0.7327
0.0176
86.60
0.70
0.49

LU I I ]

Y =

Y
R SQ-
R

STD.ERR
SAMPLE

ft

LU (I

A+ * X
151,12 + -160.58 * X

~0.386
ERR
0.674
20

Bl

MEAN X
8.0, X
MEAN Y
S.D. ¥

+
+

oo

)
— L
o]

~]

O ~J

76
6.60
0.70

nwnn

B2
98,91

*x !
*% !



ADV. BLADE TIP MACH NUM. VS PNLTM

HUGHES 500 D/E

PNLTM (dB)

88.0 T & e o e e )

|
|
i

B e S R 1

0.7200 0.7400

ADVANCING BLADE TIP MACH NUMBER
+ CENTER LINE

i
0.7600

£~V THNSIL
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e

HUGHES 500 D/E
RIGHT SIDELINE

TABLE A2-8

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INFUT
Al8 0.7646 87.25
A39 0.7359 85.91
A40 0,7498 86.54
Adl 0.7490 86.37
A42 0.7438 86.37
A43 0.7474 87.10
Add 0.7540 85.90
B45 0.7466 B6.38
B46 0.7385 83.53
B47 0.7399 86,29
B48 0.7311 83.40
B49 0.7340 86.21
€50 0.7163 83.42
C51 0.7216 85,47
Cs2 0.7201 83.57
€53 0.7334 84.88
D54 0.7083 84,33
D55 0.7039 83,97
D56 0.7053 83.58
bs57 0.7098 84.28

LINEAR REGRESSION EQUATION

R 8q.

R
STD.ERR
CORREL
SAMPLE

Y

LI T I I 1]

SLOPE
59.65

0.607
0.779
0.870
0.779

20

*X +

MEAN X
S'Dl x
MEAN Y
S.0. Y
TOT' VAR

Hhnnwgon

INTERCEPT
41,53

0.7327
0.0176
85.24
1,35
1.83



TABLE A2~9

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 59.65 41,53
RSG. = 0,607 MEAN X = 0.7327
R = 0,779 8., X= 0,076
STD.ERR =  0.870 MEAN Y = 85,24
CORREL =  0.779 8.0, Y=  1.35
SAMPLE = 20 TOT VAR =  1.83
I T A R R A T A E R AR R
SECOND ORDER EQUATION
Y = A + Bl %X + B2 *x!
Y= 322,60 + -709.71 *X + 526,20 #x!
RSQ. =  0.518 MEAN X = 0.7327
R = 0.720 8.0, X = 0.0176
STD.ERR =  0.880 MEAN ¥ = 85.24
SAMPLE = 20 8.D, Y= 135




PNLTM (dB)

ADV

83.0 -
0.7000

BLADE TIP MACH NUM

- HUGHES 500 D/E

VS PNLTM

0.7200 0.7400

ADVANCING BLADE TIP MACH NUMBER
¢ RIGHT SIDELINE




HELIOOPTER: HUGHES 500 D/E
OPERATION: TCAO TAKEDFF

TABLE A3-l

SUMMARY [PNL LEVELS (dB)
DATA PROCESSED PER ICAQ CERTIFICATION PROCEIURES

A: 10-Mar-86

TVENT LErT CBfTiR LINE RIGIT I MIC
NUMBER SIDELINE (ENTER SIDELINE AVIRAGE
SITE 2 1 3
nz 85.00 82.10 83.60 83.57
118 85,30 82,30 83,90 83.83
19 85,50 B2.40 84,10 84.00
120 85.90 B83.50 84,70 84.70
121 83.60 83.20 84,50 B4u43
122 835,40 83.40 84,10 84.30
AVERAGE 85.45 82.82 B4.15 B4.14
SID. IEV. 0.30 0.62 0.40 0.42
9% C.I. 0.25 0.51 0.33 0.34




A: 10-Mar-B6

TABLE A3-2

SIMMARY EPNL LEVELS (dB)
DATA PROCESSED PER TCAO CERTTFTCATICN PROCEDURES

HELIOCPTFR: HUGHES 500 I/F
CPERATTON:  TCAO LFO

EVENT IBT CNTIRLINE  RIGT 3 MIC
NMER | STDELINE | CRTIR | SIDELIVE || AVERAGE

372

—

SIIE 2/3

87.20 85.67
87.40 85.13
87.10 85,33
87.20 85,43
%070 &‘m
87.0 B4,87
865,30 84,53

A39 85.10

A4l 85,80
M2

5

&

5
BREERS
538888

.

8.9 85,11
0.37 0.40

&8
8

AVERAGE
STD. DEV, 0
9 C.I. 0.

o
n
—

0.37 0.27 0.29

S

B ReH

¥ & B3N
2




TABLE A3-3

SIMMARY FPNL LEVELS (dB)
DATA PROCESSED FIR ICAO CERTIFICATION PROCEDURES

HELICOPTER: HUGHES 500 D/E
OPERATION: ICAD APPROACH

Az 10-Mar-86

EVENT LEFT  CENIER LINE ~ RIGHT 3MC
NUMBER SIDELINE | CENTER | SIDELIAE AVERAGE
SITE 3 1 2
F1 86.20 89.%0 87.50 87.67
F2 83.60 87,30 85.90 85.60
F3 85.60 90,30 87.00 82.70
F4 85.20 89,70 £3.80 87.90
F5 83.40 87.10 86.60 85.70
F6 85.30 8.0 86.60 86.80
AVERAGE B4.88 88,73 87.07 85.89 -
STD. DEV. 1.13 1.35 1.0 1.04
9% C.I, 0.93 L1l 0.82 0.85
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APPENDIX B (Bl-B3)
AEROSPATIALE AS 350D, ASTAR
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TABLE B1-1
TABLE WO, J.3-1.2 (REY. 0

AERDSPATIALE AG-350D HELICOPTER (ASTAR) %ﬂ;’;}g%
CORRECTIDH DATA*
SITE: 1 CEHTERLIHE - CENTER JUNE  8,1943
ACOUSTIC  TRACKING DATA {Meters)

CORRECTED CORRECTIONS (dR} ANBLE (ACTUAL)Y (REFERENCE)  SPEED(w/sec}
Ev EPM.  SEL  PHLTH  Alw FAY O BFASUT:} I A VIR A {leg) cPA SR CFAR SRR GRND  REF
500 FT. FLYDYER ~— TARGET 145 143 MPH.
H41 o BR9 858 92,1 M2 L.42  1.47 -0.51 0.72 140,7  170.7 289.6 1B0.0 237.0 2.6  43.%
NA2 5 854 91,3 0.4 .32 2,07 <000 - 145,5% 1807 318.B 150.0 2646 62,6 4L.9
43 09,9 BA.5 93,3 79.2 1.5 1,39 -0.23 0,26 1451 148,46 294.9 150.0 28L.3 441 439
W4 887 856 §LZ T84 41 L24 -0 072 135.7 8.1 240.6 150.0 214.7 42,6 43.§
feq.  89.0 858 92,0 78.8 1.64  1.54 -0.47 057 1418  172.0 2800 190.0 2447 &35 439
Std 0y 0.6 0.5 1.0 0.5 0.46 0,36 0. Q.37 4.6 5.7 334 0.0 3.4 1.8 0.0
w01l o, 0.6 L1 0 0.9 0.43 0.23 0.4 5.4 6.9 NG 0.0 27.7 1 e
500 FT. FLYOVER -~ TARGET 1AS 130.5 HPH.
M2 8.2 B 9.0 767 1.3 0.88 -0.27 0.55 1443 182,13 27706 190.0 257.0  88.1  5A.3
Al 88,2 BAS 92,1 TR .52 201 -0.64 0,35 1309 18,7 240.5 1G0.0 198,6 S6.1 5B.3
24 f8.1 B4 91,2 74 1.5 088 -0.27 0.5% 1443 1621 277.6 150.0 254.9 %GB %B.3
A2 08,6 B5.1 91,0 77.8 1,72 1.47 -0.46 0.5 142.5 1121 9 150.0 46,6 58,1 58.3
A6 0B, 4.9 1.4 77.8 0.2 0.48 -0.13 0.9 1434 1954 250.6  150.0 2615 5B.0  SA.3
A7 884 852 90,1 74.8 2.5 .33 -0.47  0.59 154,0 183,46 418,7 190.0 342,0 581 %O.3
I‘N%. B8.2 847 9.0 7.5 1,58 1,34 -0.41 0,57 143,22 169.5 293.0 1%0.0 298.8 5.1 58,3
Stddy 0.5 0.4 0.8 0.7 0.81 0,72 0.22 Q.02 7.3 11,5 43.5 0.0 46,4 0.0 0.0
WNICT 64 03 0.6 0.4 0.47 059 0, 0.02 &0 9.5 5.2 0.0 18,2 0.0 0.0
500 FT, FLYOUER — TARGET 1AS 116 NPH. ’
@R 876 8.4 MN.E TT4 2,08 1,49 -0,20 Q.4t 1644 1854 615.1 §50.0 S557.8 52,7 G1.9
B2y HD TRACKING DATA
o 857 821 68,2 74.4 =0.04 -0.14 0.4 - 1342 1468 204.B 1500 209.3 82,7 419
BN 057 824 829 N9 1.8 0.91 0,17 - 41,2 181.7 298.4 1%0.0 239.7 5,7 519
fva, 84,4 827 B89.2 75,2 1,040 0.7% -0.07 0.4 46,4 156.0 3594 150.0 3W.6 2.7 5L.9
Stady 1.0 0.0 2.0 L9 1.06 0.83 4,2 - 15,8 9.9 203.1 0.0 191, 0.0 0.0
0IC 1.7 L3 34 32 L7 L3 035 - 26,6 16,7 3761 0.0 3255 60 0.0
500 FT. FLYOVER -~ TARGET TAS 101.5 NPH.
02 877 B9 90,2 750 217 L7 -84 - 1538 1721 389.3 150.0 337.4 487 454
ci3 NO TRACKING DATA
4 678 842 B0 78,4 1.86 1,58 -0,55 0.60 115.4 4,2 192, 1500 146.1 447  45.4
£3  87.2 03.4 8.7 75.4 1,07 0.82 -~0.32 0.80 $4,7 1621 162.7 160,00 1%0.5 44,7 4G4
36 87.2 840 €8.% 754 1,23 1.05 -0.47 072 136,27 1505 2415 150.0 218.9 438 45.4
fva. 07,5 03.9 994 756 1,599 1.29 -0.37 0.4 125,2  168.5 248.6 190.0 218.7 455 45,4
Stdby 0.3 0.4 0.7 0.4 0.53 0.43 0,48 0.07 25.7 96 1005 0.0 8h.d 22 0.0
S0 CI 04 04 0.9 0.7 0,62 0,5%¢ 0.21 0.12 0.2 & 1183 6.0 100,7 24 00
00 FT. FLYOVER -- TARDET 1AS 84 KPH,
ME 07,1 843 9.0 7.6 ~0,0% -0.1% -0.08 0.54 128.7 1467 180.0 150,0 92,2  3n.0 3B
s 07,2 838 899 743 2,12 1.0 074 - 108.0 179,77 183.9 150.0 157.7 341 3,
47 @44 BlL: BB.2 4.8 1,12 0,98 -0.44 0,487 12,7 183.9 207.1 150.0 18%.4 324 38,4
KB 057 B BT 40 095 0.7 -0.38 - 106.8  161.0 14B,2 19,0 1347 371 384
fwg, BA.7 B34 BR.LE 752 1,63 0,87 -0,41 0,85 1§7.0 1428 188.1 150,0 1740 I 184
Sy 0.7 0.7 L2 . 0,87 0.84 0,27 (.02 12,0 13.5 15, 0.0 19,5 0.0 0.0
01c 08 08 14 1 100 0.99 032 0.09 14,2 15.9 18.7 6.0 22,9 0.0 0.0

*- fiata Corrected Using *Sinplified Procedure®
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TABLE Bl-2
TABLE ND. J,3-2.0 (REV. 2)
AEROSPATIALE AS-3500 HELICOPTER (ASTAR) Dot/T5C

186
CORRECTION DATA®
SITE: 2 BIDELINE - 150 ¥, SOUTH JUNE  8,1983
ACOUSTIC  TRACKING DATA (Meiors)
CORRECTED CORRECTIONS (dB) ANGLE {ACTUAL) (REFERENCE}  SPEED{m/sec)

Ew EPHL  SEL  PMLTK  Alm ALPY ALl N2 A3 (Deg) PR SR CPAR SRR GRWD  ReF

500 FT. FLYOVER - TARGET 1AS 143 NPH.

Ml 827 BALB 0.1 V7.4 L3 0.9 -0.31 0.9 149.6 2246 AMB.2 2121 M98 82,4 43.F
NAZ B8, Bl.0 88.2 75,2 1.48  1.1% -0.41 - 13355 2342 3027 MY 2903 A4 63,9
M3 8B4 85.% 91,3 .2 0.86 0.78 -0.05 0.32 138,7  225.1 TAl.4 0 212.1 WM. sh4 819
Na4 06,7 847 B8 A2 066 0,40 -0.28  0.49 110,4 2247 239.8 2.1 264 42,4 439
ivg, B72.1 B840 8.1 748 167 0,90 -0,26 0.44 1331 227.6 338.0 212,41 M50 435 A%.9
Staby 10 12 17 L3 0,38 0,22 0,15 0.29 16,5 4.5 857 0,0 80,3 1.8 0.0
ICH 1 L4 20 L4 0,45 0,75 0,18 .50 1.4 3.2 100.8 0.0 743 21 .0
500 FT. FLYOVER -~ TARGET IAS 130.5 MPH,
A2 8.0 EA3 B9 M. 0.42 0,45 -0.14 0.49 109,4 220,01 233.4 2121 24,8 B8 98.3
3 86,0 632 8y 757 fAl 145 0,35 0.53 1208 234.9 273.4  212,1 4.9 58,1 5B.1
A Bl B4 BR. 713 A8 0,47 -0.14  0.49 . 220,2 222.5 212,1 214, uB.1 90,3
A28 848 E2.5 857 . 0.92 0.80 -0.2% .58 58.0 227.7 229.9 212,10 24, 50,1 983
A4 2 844 8.4 ' 032 0.24 -0.04 0,74 1313 2152 288.5 2.4 2824 GR.0  4B.3
427 054 92,9 880 758 149 120 -0.37 0.5 . 236.4 280.2 .1 2334 561 583
e, 851 B4 883 74,0 0.89 072 -0.22 0.83 2.t 2258 251.0 212.1 2380 5B, %0.1
Stddv 8.2 0.9 16 1.2 0.47 0,40 .13 0.09 11.0 8.7 2.1 0.0 25.% 0.0 0.
®WIc 07 0.7 LI L0 0.3 433 010 0.07 16.7 7.4 2.5 00 213 0.0 0.0
$00 FT. FLYOVER -~ TARGET 1AS 114 WPH,
@8 A58 Bl.4 828 754 0.81  0.60 -0.0% Q.51 99,5 2227 225.8 2120 2154 527 S1.9
B29 048 625 BB M0 0.4 0,58 -0,09 0,19 1106 2232 2186 212,1 2387 52,7 1.9
B30 85,0 2.4 870 A4 0.08 -0.04 012 - 10,6 2093 3.6 A2 U5 520 5.9
Bl 63.4 Bl.4 BAA 724 0.1 0.47 -0,05 - 119.8 20,8 2535 2121 24,4 52,7 519
fvg. B4 82,5 BA2 M G55 Q.40 <003  0.45 107,  218.8 232, 2121 2357 527 51.9
Stdby 1.0 08 15 1.2 0.33 0,30 0.10 0,08 2.3 $.8 17,1 0.0 113 0.0 0.0
WLCT L2 0 17 14 6.3 035 0,42 0.38 10.9 7.7 2. 6.0 159 0.6 0.0

500 FY. FLYOVER —— TARGET 1S 101.5 MPH,

32 8.5 82,0 862 7.7 0.9 0.83 o008 - 3143 27,8 M9.7 12,1
c13 NO TRACKING DATA

G4 8L9 Bl.s 651 729 106 0.8 -0,32 0.5 47,4 2192 25,4 211 2M.4 0 M7 454
CI5 = 81 03 4.4 0.63 047 - 934 20,3 220.7 2 44 A
B 81 81,2 BAS 72,4 0.7 0.5 -0.31 0.8 150 222.8 45,7 2120 2.0 438 45.4

M’g. pl.8 620 858 7.3 484 070 -0.18 0,47 109.9  225.0 243.4 N1 2094 45,5 4504
Sdbv 07 08 1.2 0.9 ¢.20 047 023 0,09 111 4.2 14,0 7 0.0 1.5 2.2 .

E172 N S U Y Y W 0.4 0.22 0,38 0,15 131 49 18.8 0.0 13.4 26 0.

W0 FT. FLYGUER -- TARGET IAS 86 NPH,

- - B4 882 719 0.09 -0.03 - 0.90 62,0 209.2 2274 2,4 2305 371 3.4
s 044 81,9 850 7.1 1,2 .07 0.7 - 97,2 2334 163 22,1 2438 37,1 304
M2 85,2 B4 885 740 072 0.3% -0.10 0.84 1047 2.5 229.6 2120 N9,3 .0 38.4
M8 83.4 80,9 838 .0 0.47 044 026 - 159 9.5 MILY A1 2358 371 3.4
Mg, 84,2 84,5 B854 72,8 0,85 0.51 -0.34 0.8] 96,2 20.9 W9 M2,0 4.8 37,1 36,4
Saddv L1 0.9 L2 L% 0,52 0.5 0.1 0,01 20,9 0 I 0.0 10.1 0.0 0.0
NIC L9 L1 LS L7 0.4t 0,53 0.9 0,13 4.6 1n.r 8.8 0.0 11,8 0.0 0.0

%~ Datu Corrected Using 'Sinplified Procedure’



e AT T M i Gt 1 i et e e o o

S

TABLE B1-3
TABLE §0. J.3-3.2 (REV. 2)

AERDSPATIALE AS-350D HELICOPTER (ASTAR}

CORRECTION DATA¥

SITE: 3 SIDELINE - 150 M. NORTH
ACOUSTIC
CORRECTED CORRECTIONS (dB) ANGLE

Ev EPNL  SEL PNLTs ALs AUPY AR A2 /3 (Deg)
500 FT. FLYOUER ~- TARGET [AS 143 PN,
i
NAZ 87,5 857 B8%.4 7.2 1,41 1,28 -0,44 - 132.5
HA3 86,4 BAD BB,2 74,9 0.85 083 -0.07 0.2% 31,3
WM BB.2 857 P02 7.9 6.5 077 -0.30 0,90 102.7

074 850 893 71 .07 0.9 -0.27 0,57 124.%
Std by 0.7 00 1.0 0.5 0,30 0.28 0.19 0.4 19.3
IC 1.6 13 17 0.9 0.50 047 0,31 2,05 2.6
500 FT, FLYOVER -~ TARGET {AS 130.5 MPH.
A2 g8 823 673 7. 074 0.54 -0,14 053 12,3
AT 7. B 900 7.4 1,42 1,18 -0,37 Q.49 130.9
24 0.5 824 870 750 0.25 6.5 -0.18 0.53 107.3
2.._'?? B4 84,1 BB, 5.9 115 091 -0.27 0.74 101.6
#27  87.2 843 890 7.8 147 530 -0.39 074 104.4
feg.  BSL1 B3 8B4 75,9 1,03 0.82 -0.27 0.45 HL7
Std v 1.4 .1 L1 0.8 0.54 047 0,11 0.1 2.4
0rC L3 L0 12 07 0,51 0.45 0.1 0.10 1.8
00 FT. FLYOVER -- TARGEY TAS 118 HPH.
g f,1 813 85,5 7.1 0.8 0.4 -0.11 0,39 94.0
B29 05,4 838 87.%7 75.5 0.88 0,89 -0.12 0.5 90.6
B30 8l4 0 8lL6 845 72,9 0.1 001 0,10 - .6
Bll 0.8 BLZ 074 9 0.75 0.54 -0.07 110.7
fon, B30 825 88,3 74 0.65 0,48 -0,05 0.45 92,2
Std Dy 1.5 .2 1.6 1.3 0,36 032 0,10 0.08 5.2
NEC L7 LE LY LS 0.43 038 0.2 0,38 17.9
900 FT, FLYOVER -- TARGET (AS 101.5 HPH.
%2:’! B5.8 835 8.3 M4 L1 088 006 - B7.6
034 86,0 833 8.8 740 1,26 0.9 -0.34 0,75 109,6
C35  05.9 82,5 B49 72,2 0.67 033 -0.21 0.57 0.0
(¢ 8.9 832 8.0 7.4 0.81  0.64 -0.33 0.90 14,8
fug, 85§ BL1 88,2 717 0.96 0,26 -0.20 0.7 98,5
Std by 6,1 04 0.9 1.0 0.27 0.2 049 0,17 16,4
02C1 0.1 05 11 14 0.3 o2 0. 0.28 19.0
W00 FY, FLYOVER -- TARGET 145 86 MPH.
MS BL7 814 BiB 72,2 0.4 0,03 -0,13 0,61 100.5
Ke6 B34 828 @44 7.9 1.4 113 -0.,49 - 103,¢
M7 83,9 812 854 7. 0.73 057 -0.32 Q.64 100.0
w8 85,2 BLS 863 715 0.66 0.8 -0,29 - 102.4
frg.  BL6 B2A 857 730 0.74  0.55 -0.31 0.62 101.7
Stibv 0.9 0.8 0.8 (.8 ¢.54 0.5 0,15 0.07 1.8
NLCI L of 10 Lo 0,43 08 0,17 0.0% 2.1

*- Dale Corrected Using 'Siap)ified Procedure’

DeT/TSE
313/84
JHE 8,193
TRACKING DATA (Meters)

{ACTUAL) (KEFERENCE)  SPEED(m/cec)
kA SR CPAR SRR GRUD  REF

H0 TRACKING DATA
35,7 3432 212.1 3B 2.4 619
2265 3014 M2, 28,2 460 819
26,1 23,8 2121 LG 62,6 3.9
22%.5 908 2.1 5.5 438 439
9.4 85,7 0.0 560 2,0 0.0
9.2 1108 0.0 92,7 35 0.0
M6 2623 242,101 M1, 8 6843
236.4 326 212.1 80,5 58.1 58.3
21,7 34,9 2.4 4.7 %81 58.3
229,64 2344 2,1 N4, 381 58.3

ND TRACKING DATA
238.2 246,01 212.1 29,2 58,1 §RB.3
295 258,01 M2,1 2784 I8l 5B.3
7.9 349 8.0 2.2 0.0 9.0
530 0.0 2.9 0.0 0.0
224,1 224,72 U214 226 527 S1.9
24.7 24,7 a1 AL SL.7 51,
20,6 219.4 212,01 W12 527 5.9
2.4 2367 2021 288 52,7 51.9
220.7 2264 NMZ,1 8.2 52,7 S1.9
8.6 7.3 0.0 7.1 0.0 0.0
7.7 8. 0.0 8.3 0.0 0.0
284 2293 2,1 223 48,7 AS.4

HO TRACKING DATA
4 A0 212,01 2051 A4 45.4
2.7 2239 2.1 4.2 AAT 454
28,2 46,9 2121 WL AIE A5
226,4 2362 212.1 2013 5.5 45.4
4.2 114 0.0 9.9 2.2 0.0
4.9 134 0.0 1.7 2.6 0.0
210,6 24,2 212.1 258 7.4 8.4
20,9 42,0 22,1 2485 371 8.4
2050 2264 2,0 M54 W4 38.4
.9 16,2 Y A7 WA 8.4
W3 27,2 uLY LT 37,1 IR.4
10,0 11.4 0.0 1.4 0.0 0.0
1.7 . 0.0 1.7 0.0 0.0
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TABLE B2-1
ADV, MACH FOR TARGET CONDITIONS ANAL, DATE:
AEROSPATIALE AS 350D ASTAR
ADV, MACH SERIES REFERENCE NUMBERS
TEMPERATURE 59 degrees F (15 degrees C)
SERIES TAS TEMP (F) ROTOR RPM BLADE DIAM,

A 113.00 59,00 386.00 35.10
B 100.00 59,00 386.00 35.10
c 88.00 59,00 386.00 35.10
M 74.00 59,00 386.00 35.10
N 124,00 59.00 386.00 35.10

TEMPERATURE 77 degrees F (25 degrees C)
SERIES TAS TEMP (F) ROTOR RPM BLADE DIAM.

A 113.00 77.00 386.00 35.10
B 100.00 77.00 386.00 35.10
c 88.00 77.00 386.00 35,10
M 74.00 77.00 386.00 35.10
N 124,00 77.00 386.00 35.10

TARGET CONDITIONS

SERIES DESCRIPTION

500 FT. LFO IAS = 113 KTS.
300 FT. LFO IAS = 100 KTS.
500 FT, LFO IAS = 88 KTS.

500 FT. LFO IAS = 74 KTS.

500 FT. LFQ IAS = 124 KT8,

ZEZ0Om>

* 386.00 RPM = 100%Z RUTOR SPEED

10-Mar-86

ADVM #
0.8064
0.7868
0.7686
0.7474
0.8231

ADVM #
0.7928
0.7733
0.7556
0.7348
0.8091



TABLE B2-2

ACTUAL TEST CONDITIONS

AEROSPATIALE AS 350D ASTAR

EVENT

422
A23
A24
A25
A26
A27
28
B29
B30
B31
€32
C33
C24
Cis
C36
M45
M46
M&47
M48
N4l
N42
N43
N4b&

IAS
112.89
112.89
112.89
112.89
112.89
112.89
102.47
102,47

NA
NA
NA

94.66

86.84

86,84

85.10

72.08

NA
72.08
NA
121.58
NA
128.52
121.58

TEMP (F})
73,00
73.00
73.00
74.00
74.00
74.00
74.00
74.00
74.00
74.00
74.00
74,00
73.00
73.00
73.00
73.00
73.00
74,00
74.00
73.00
73.00
73.00
73.00

ROTOR RPM
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
385.00
380.00
385.00
385.00
385.00
385.00

ANAL. DATE:

BLADE DIAM.
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35,10
35.10
35.10
35.10
35.10
35.10
35.10
35.10
35.10

10-Mar-B86

ADVM #
0.7940
0.7940
0.7940
0.7932
0.7932
0.7932
0.7777
0.7777

NA
NA
NA
0.7660
0.7551
0.7551
0.7525
0.7330
NA
0.7324
NA
0.8069
NA
0.8173
0,8069



Bl s

3
3

i
o
i
il
i
i
ES

EVENT
A22
A23
A24
A25
A26
A27
B28
B29
B30
B3l
c32
€33
C24
C35
C36
M45
M4b
M47
M48
N41
N42
N43
N&4

TEST
ALT

535,70
600,00
535.80
568,60
513,90
606.40
546,70
549,30
485,50
534,60
568,50
562.80
375,40
536.00
547.00
485.30
593.50
541.60
532,30
563.90
596,80
557.20
555.50

TABLE B2-.3

ACTUAL TEST NOISE DATA

ANAL. DATE: 10-Mar-86

AEROSPATIALE AS 350D ASTAR
—- PNLTM 492 FOOT NORM. --

——— AS MEAS, PNLTM ——-

LEFT
86.00
85.40
86.20
84.20

NA
85.90
84.20
B4.60
84.40

NA
85.30

NA
83.60
83.70
83.10
84.10
83.70
84,00
83,30

NA
86.70
87.10
86.20

CENTER
88.40
89.00
89,60
88,70
90.10
87.00
89.10

KA
88,20
86.90
B8.00
88.60
87.40
87.00
86.90
88,50
87.70
86.50
86,20
90,00
89.00
91'50
89,20

RIGHT
88.20
87.90
88.40
86.40
B8.50
86.50
86.50
86,50
B6.90
86.70
85.10

NA
84.80
85,90
85,30
85,30
85.10
84.90
85.60
87.90
88.00
90.10
88,30

LEFT
86.38
86.34
86.58
84.87

NA
86.90
84.68
85.10
84.34

NA
85.97

NA
84.33
84.09
83.58
84.04
84.59
84,44
83.65

NA
87.62
87.67
86.76

CENTER
89.14
80,72
90.34
89.95
90.48
88.81
90.01

NA
88.08
87.62
89,25
B9.76
88.76
87.74
87.82
B8.38
89,32
87.33
B6.88
91.18
90.67
92.58
90.25

RIGHT
88.58
88.84
88.78
87.07
88.69
87..50
86.98
87.00
86.84
87.07
85.77

Na
85.53
86.29
85.78
85.24
85.99
85.34
85.95
88,53
88,92
90.67
88.86




ADV.

BLADE TIP MACH NUM. VS PNLTM

AEROSPATIALE AS 350D ASTAR

93.0
92.0
91.0
90.0
89.0 4

88.0 4

PNLTM (dB)

87.0
86.0 -
85.0

84.0 ~

83.0
0.7300

LEFT SIDELINE

] T ) 1 T
0.7500 0.7700 0.7900

ADVANCING BLADE TIP MACH NUMBER
+ CENTER LINE o

0.8100

RIGHT SIDELINE

T-29 To1g
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TABLE B2-4

AFROSPATIALE AS 350D ASTAR
LEFT SIDELINE

ANAL. DATE: 10-Mar-86
EVENT X INPUT Y INPUT
A22 0.7940 86.38
A23 0.7940 86.34
A24 0.7940 86.58
A25 0.7932 84.87
A26 0.7932 NA
A27 0.7932 86.90
B28 0.7777 84.68
B29 0,7777 85.10
B30 NA B4.34
B31 NA NA
c3z NA 85.97
C33 0.7660 NA
C24 0.7551 84.33
C35 0.7551 84.09
€36 0.7525 83.58
M45 0.7330 84,04
M46 NA 84.59
M47 0.7324 84.44
M4B NA 83.65
N4l 0.8069 NA
N42 NA 87.62
N43 0.8173 87.67
N&4 0.B8069 86.76

LINEAR REGRESSION EQUATION

R SQ.

R
STD.ERR
CORREL
SAMPLE

SLOPE
42.52

0.761
0.872
0.668
0.872

14

X 4

MEAN X
5.0, X
MEAN Y
5.D, Y
TOT VAR

twnhn

INTERCEPT
52.38

0.7769
0.0269
85.41
1,31
1.72




TABLE B2-5

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 42,52 52.38
R SQ. = 0.761 MEAN X = 0.7769
R = 0.872 8.D. X = 0,0269
STD,ERR = 0.668 MEAN Y =  B5.41
CORREL = 0.872 S.D. Y = 1.31
SAMPLE = 14 TOT VAR = 1.72
L R T L R R
SECOND ORDER EQUATION
Y = A+ B X + B2 #X!
Y=  412.94 + -892,58 * X +  605.58 *x!
R SQ. = 0.673 MEAN X = 0.7769
R = 0.821 S.D. X = 0,029
STD.ERR = 0.561 MEAN Y = 85.41
SAMPLE = 14 5.0, Y= i.31



PNLTM (dB)

ADV. BLADE TIP MACH NUM. VS PNLTM

AEROSPATIALE AS 350D ASTAR

93.0
92.0
81.0 —
S0.0 -
88.0 ~
88.0 -
B7.0
86.0 4
85.0 4

840~ O

Q
]

83.0
0.7300

T T T T T
0.7500 0.7700 0.7900

ADVANCING BLADE TIP MACH NUMBER
0 LEFT SIDELINE

T
0.8100

¢-T8% T¥NoLa



TABLE B2-6

AEROSPATIALE AS 350D ASTAR
CENTER LINE

ANAL. DATE: 10-Mar-~86

EVENT X INPUT Y INPUT
A22 0.7940 89.14
A23 0.7940 90,72
A24 0.7940 90.34
A25 0.7932 89.65
A26 0.7932 90.48
A27 0.7932 88.81
B28 0.7777 90,01
B29 0.7777 NA
B30 NA 88.08
B31 NA 87.62
.C32 NA 89,25
C33 0.7660 89.76
C24 0.7551 88.76
C35 0.7551 B7.74
C36 0.7525 87.82
M45 0.7330 88.38
M46 NA 89.32
M47 0.7324 87.33
M48 NA 86.88
N4l 0.8069 91.18
N42 NA 90.67
N43 0.8173 92.58
N44 0.,8069 90.25

LINEAR REGRESSION EQUATION

R 5Q.

R

STD.ERR
CORREL
SAMPLE

Y =

D unnun

SLOPE
44,72

0.720
0.848
0.768
0.848

16

* X o+

MEAN X
5.D. X
MEAN Y
s.D. Y
TOT VAR

INTERCEPT

Huwunon

S54.74

0.7790
0.0266
89.58
1.40
1.97
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TABLE B2-7
LINEAR REGRESSION EQUATION

R 8Q.
R

STD.ERR
CORREL
SAMPLE

R T A R AR AR A AR A RN A MR R AR MR AN

Ya

SLOPE
44,72

0.720
0.848
0.768
0.848

16

SECOND ORDER EQUATION

*X o+

MEAN X
S.D. X
MEAN Y
S.D. ¥
TOT VAR

INTERCEPT
54.74

0,7790
0.0266
89,58
1,40
1.97

R Q.
R

STD.ERR
SAMPLE

Y =
Y =

A+ Bl
298,67 + -587.18
0.617 MEAN X =
0.786 38.D. X =
0.752 MEAN Y =
16 S-Dc Y =

Y 4
*X o+
6.7790
0.0266

89.58
1.40

B2
408.76

*Y1t
*yt



PNLTM (dB)

ADV. BLADE TIP MACH NUM. VS PNLTM

AEROSPATIALE AS 350D ASTAR

93.0
892.0
91.0
90.0 ~
89.0 -
88.0 4
87.0 -
86.0 -
85.0 ~

84.0 T

83.0 I ' 1 ] | 1 I 1
0.7300 0.7500 0.7700 0.7900 0.8100

ADVANCING BLADE TIP MACH NUMBER
+ CENTER LINE

Tl e b P P o i A e st e

£-79 3Noig



TABLE B2-8

AEROSPATIALE AS 350D ASTAR
RIGHT SIDELINE

ANAL. DATE: 10-Mar-86

L A e e e L g

A e T T T T T

T o

LR AT

gl B

NI TS T

T R A LT R

PN S
'

EVENT X INPUT Y INPUT
A22 0.7940 88.58
A23 0.7940 88.84
A24 0.7940 88.78
A25 0.7932 87.07
A26 0.7932 88.69
A27 0.7932 87,50
B28 0.7777 86.598
B29 0.7777 87.00
B30 NA 86.84
B31 N4 87.07
C32 NA B3,77
C33 0.7660 NA
C24 0.7551 85.53
C35 0.7531 86.29
C36 0.7525 85.78
M45 0.7330 83.24
M46 NA 85.99
M47 0.7324 B85.34
M48 NA 85.95
N41 0.8069 88.53
Na42 NA 88.92
N43 0.8173 90.67
N44 0.8069 88.86

LINEAR REGRESSION EQUATION

Y= SLOPE * X +  INTERCEPT
= 55.82 43,95
R 5Q. = 0.860 MEAN X = 0.7798
R = 01928 S.D. x = 0.0264
STD.ERR = 0.614 MEAN Y = 87.48
CORREL = 0,928 S8.D. Y = 1.59
SAMPLE = 16 TOT VAR = 2.52

PO




TABLE B2~8
LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT

= 55.82 43.95

R SQ. = 0.860 MEAN X = 0.7798
R = 0.928 S.D. X = 0.0264
STD.ERR = 0.614 MEAN Y = 87.48
CORREL = 0.528 S.0. Y = 1.59
SAMPLE = 16 TOT VAR = 2.52

A R R R RN AR R R MR R AR AR AR RN

SECOND ORDER EQUATION

Y = A+ Bl *X + B2 *x!
Y = 336,58 + ~702.61 * X + 490.84 *y!
R 8Q. = 0.781 MEAN X = 0.7798
R = 0,884 S.D. X = 0.0264
STD.ERR = 0.552 MEAN Y = 87.48
SAMPLE = lé S.D, Y= 1.59



PNLTM (dB)

e e s o Sttt o L S Y 8

ADV.

BLADE TIP MACH NUM. VS PNLTM

AERQOSPATIALE AS 350D ASTAR

93.0

92.0 -

91.0 ~

90.0 ~

89.0 ~

88.0 ~

87.0 +

86.0 —

85.0 4

84.0 +

83.0
0.7300

ISP IR SREE SREIIE

I
0.7500

ADVANCING BLADE TIP MACH NUMBER

)

1 T
0.7700

RIGHT SIDELINE

T
0.7900

0.8100

( Y-8 TAN9I3



At 10-Mar-86

TABLE B3-1

SIMHMRY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATICN PROCEDURES

HELTCOPTER: AERQSPATTALE AS-350D ASTAR
OFFRATION:  TCAD TAXEDET

EVENT IFT  CNIMR LINE  RIGIT 3 MIC
NMER | SIDEINE | ONDR | SIDELINE || AVERAGE
STIE 2 1 3
Ell NA 87.90 88.20 0.00
El2 NA NA NA 0.00
El3 NA 86.20 86.80 0.00
£l5 86.80 86,10 86.40 86.43
El6 87.70 86,90 87.90 87.50
E17 87.80 88.00 87.%0 87.70
AVERAGE 87.43 87,02 87.32 87.21
SID, DEV. 0.55 0.90 0,75 0.68
o C.I. 0.93 0.% 0.71 1.15
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TABLE B3-2

SUMURY EPNL LEVELS (dB)

A: 13-Mar-86

DATA PROCESSED PER JCAQ CERTIFICATICN PROCFIXRES

HELICOPTER: AERCSPATIALE AS-350D ASTAR

OFERATICN:  TCAO LFD
EVENT LEFT CINTER LINE ~ RIQIT 3 MIC
NUMBER SIDELTINE | CENTER SIDELINE AVERAGE
STIE 2/3 1 32
A22 84,9 87.60 86.80 86.40
v} 8.0 88.20 87.40 820
A2 B4.50 8,10 87.10 86,57
AS B4.80 83.60 86.60 86.67
A26 NA 83.60 85.70 0,00
A2 85.40 83.680 8.20 87.07
AVERAGE 85.10 83.28 86.97 86.78
SID, DEV, 0.60 0.40 0.31 0.34
9% C.1. 0.57 0.33 0.26 0.32




A: 10-Mar-86

TABLE B3-3

SIMURY ERL LEVELS (dB)
DWTA PROCESSED PIR ICAQ CERTTFICATION PROCEDURES

HELTCOPTER: AFROSPATTALE AS-350D ASTAR
QPERATTON: TCAQ APPROAQH

EVENT IEFT CENTER LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELTNE || AVIRAGE
STIE 3 1 2

F1 89,90 93.9%0 87.40 90.40
F2 87.80 93.90 86.80 89.30
F3 83,10 94,10 86,80 89.67
F4 83.60 94.20 NA 0.00
F5 83.20 93.40 86.70 89.43
P 83.30 93.80 NA 0.00
23] 83.00 92.20 87.20 89,17
3¢} 89.10 93.20 86.80 8,70
AVERAGE 83.50 93.60 B5.95 89.64
SID. DiV. 0.69 0.62 0.28 0.42
o C.I. 0.46 0.42 0.23 0,34




APPENDIX C (Cl1-C3)

AEROSPATIALE AS 355F, TWINSTAR



SITE:

CORKECTED

CORRECTIONS (d®)

TABLE HD., J.2-1,8 (REV. 2}
AERDSPATIALE SA~355F HELICOPTER (THINSTAR)
CORRECTIDN DATAN
CEMTERLINE - CEMTER
TRACKING DATA {Heters)

DOT/T8C
3/12/86

SFEED(m/sec)

Ev EPHL  SEL

Ala ALPY ALIRY A2

500 FT. FLYIVER -- TARGET 1AS 130.5 WPH,

Al 88.8 B5.0
[ g7.2 853
M B8.8 B4,

[ 87.4 856
4 88,2 BA7
Ab 89.1 852
A, 88,9 BL.L
5id Oy 0.4 o3

0
LCl 04 03
500 FT. FLYDVER --

] 87.4 B4.0
89 7.6 84.0
81¢ 87,4 83.8
g1 87,3 8.7
B2 88,1 DAS
BI3 @87.0 840

Py, B7.6 B0
Std Oy 0.3 0,3
1Lt 0.2 0.2
00 FT. FLYOVER —

€14 887 132
A 134

(Wi .
Cié 87,0 8l.s
Ci7 85.7 B3
Cig 859 82,5
ﬁvg. 84,4 81,0
StdDv 0.4 0.6
902 C1 0.6 0.5

#- Duta Corrpcted Using *Siaplified Procedure!

78.0 0.17
77,9 -0.93
78.5 -0.73
78.0 =0.49
6.8 0.14
0.1 -0.50
77.9 -0.3%

0.6 0, 4%
0.3 0.3

1AS 116 HPH.

76,9 «0,45
18,7 9,138
75.% ~0.08
764 ¢.03
76.1 0.55
74 1.4
76.4 9.24

0.4 0,52
0.4 0.42
IAS 101,5 KRN,
76.2 0.44
B

75 ~0.94
78.8 0,34

734 -0.78
74, -0.27
5.4 -0.37

1.1 0.55

1.1 0.52
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TABLE C1-2
TABLE NO, J.2-1.3 (REV,M)

AERDSPATIALE SA-JSOF HELICOFTER (TWINSTAR) g(}{é}gﬁ
CORRECTION DATA*
SiTE: CENTERLINE - EENTER JUHE  7,1983
ACDUSTIC  TRACKING DATA (Meters)
CORKECTED CORRECTIONS {dB) AHGLE {ACTUAL Y {REFEREHCE) SFEED(lIsecL

Ev EFNL  SEL  PMLTa  Ala AP AHRY N2 N3 (Deg) s SR CPAR SRR BRND  REF

' TAKEOFF -~ TARGET 1AS 63 KPH. STANDARD (SEE TEXT)
. @8 87,0 639 849 70 3,87 1,73 L - 1276 G182 185.8  186.6 2354 303 20.2
y G639  B,2 63.4 B&2 7R “1A7 <36 1.5 - 103.4 1352 139.0 .0 33 26.d
K 60 87,2 03.9 68.1 737 -3.85 3,7 1,95 - 1235 7.7 1532 1944 2038 1.7 28.2
: 644 §7.0 83.9 87,5 735 20 -2 0.9 - 120.t 1420 1841 18&.6 257 28.4 28,0
5. 85,9 ©3.8 8.2 733 1Ay -3 LA - 18,7 1303 154.5  1B4.6 2467 0.7 26.2
SdDv 0.5 0.2 0.8 0.4 52050 0.3 - 4 57 1.3 0.0 18, 1.4 0.0
: TC 05 0.3 0.9 0.5 \ B 12,5 29 1333 00 a9 17 0.0
9 DEGREE APMROACH -- TARGET 1AS 63 MPH,
W4 931 90.4 9.7 BLY7 -0.02 -0.06 0.59 - 05,0  118.2 12,4 118.5 1227 320 8.2
3 HI5 92,8 90.4 93,1 80,2 0.23 043 .73 - 1047 1204 195,5 118.5 19305 339 7.0
; H36 927 90.0 3.8 80.5 -0.09 -0,15 0.62 - 85,7 117,1 417.5 1185 118,9 3%,7 8.0
HZ 931 90.3 Gl egn 0,04 -0.03 0.7 - 00,1 1185 1203 118.5 1204 3.4 98,2
i Mva, 92,9 90.3 939 80,9 0.04 -0,03 070 - ¥8.9 1188 121,4 18,5 1211 33,7 20.2
84Dy 0.2 0.2 0.7 0.7 0.4 0,12 0.3 = 9.1 1 34 0.0 1912 00
1y W:ICI 0,2 0.2 DB 0.8 0.6 014 015 - 10.7 240040 0.0 50 14 0.0
%00 FT, FLYOVER ~- TARGET IAS £45 NPH.
M 904 869 92,7 78,7 -0,14 -0,31 07 1,05 1528 144,27 319.8  150.0 328 8.1 6AL8
NS0 90,9 BB 95.4 8.4 0,27 <044 0.04 1B (43,4 1AL 24254 15000 D534 415 64.8
M1 91,2 8724 94,7 80,4 0,33 -0.44 -0.13 96 129,10 (435 184.8  150.0 95.1 408 4A.B
2 M52 90.9 BAL9 95,1 80.4 0,47 0.04 =0.09 1,45 1425 151D 248.4 150.0 246.4 419 £4.0
i 53 903 6704 S48 Bl 0,01 -0.44 -0,11 1,70 1395 148 228,03 15000 230,06 &3.6  6A.8
A fvg. 910 7.1 945 804 ~0,10 -0.26 =002 153 LS 1464 2448 150.0 250.3  63.4 4.8
d Std by 0.3 0.3 f.b 1.0 0.1 0.24 043 0.3 8.5 3.2 4B.8 0.0 49,2 2.0 0.0
i 92Cl 0.3 0.3 1.0 0 0,30 0,20 0.2 0.3 8.3 0 465 0.0 49 1.9 00
: 00 FT. FLYOVER == THROET 143 B MFH,
3 M4 BBA B5.0 BT.B  76.2 ~0.03 -0.20 0.2 1,71 1357 1477 ML.S (50,0 24,8 .7 3.4
NS5 B8 BA7 90,3 788 -0.36 0,45 0,23 (.17 1359 1438 17705 15000 185.0 5.4 384
W6 88,1 B4.B  B9.1  75.6 0.1 -0.03 0,20 $,00  113.0  149.8 428 150.0 163.0 40,2 3.4
t
! Avg. 8. B4.9  B89.7 7.7 “0,09 -0.23 0,06 1,30 124.9 1471 183.9 150.0 167.7  38.4  18.4
: ity 0.3 0,2 0.4 0.h 0.4 0,21 0,28 0.3 11.4 120 0.0 260 24 0.9
PNEI 0 0.3 10 1.0 0.41 0.3 0.47 0,81 19.2 52 41 0.0 ALE 40 0M

i *- feta Eorrected Using "Sinplified Procedure’



TABLE Cl-3
TABLE NO, J.3-2,1 {REV.2)

AEROSPATIALE SA-355F HELICOPTER {TWINSTAR) ?;%BEE
CORRECTION Dafaw
817E; 2 SIDELINE - 150 M, SOUTH JUNE  7,1983
ACOUSTIC  TRACKING DATA (Mpters)
CORRECTED CORRECTLIONS (dB) &IEI:E {ACTUAL) (REFERENCE)  SPEED(m/set)

kv EPML  SEL  PHLTA  Alm ALPY ALY A2 NS (Deg) trh SR CPAR SRR ORWD  REF

£00 FT, FLYOVER -~ TARGET 1S 130.5 KPH.

1Y 89,5 BL7 9.9 7.9 -0.03 -0.02 0.01 1.43 157,20 14,8 Mi6 2121 M6 9.0 G063
A2 07.1 83.% 883 7h.4 -0.62 -0,85 0,18 0.45 35.8 200,68 224 212,01 3043 59.0 83
M 8%.1 8.0 942 78.0 -0,48 -0,51 0,15 .42 130,754 220,8 212,101 9.4 9.6 90,3
M 07.9 BLL  BR.S  75.4 0,96 0,38 0.8 0.3 133, 207, 5.7 2120 1.6 599 503
[ 8.4 0h.6 9.8 7.8 -0.02 0,00 0.08 1.15 24,1 4.6 19,2 24 D562 199 WAL
[ g9.2 8.6 903 70 -0.34 -0.32 0.5 1.3 1206 207.% 2444 2124 2491 B0 583
ﬂv%. 80.7 85,2 90.4 77.0 0.3 -0.20 0,12 1,01 127, 209.4 2857 M1 2489 BP0 B0
S0y 0.y 0.8 1.8 1.2 0,26 0.4 0,07 Q.50 7.3 4.4 2.1 0,0 5.9 0.4 00
wier 87 07 13 L0 .22 049 0,06 0.4 8.0 3. N 0.0 N3 pA 00
S00 FT. FLYOVER == TARGET 1AS 116 NPH,

B@ Bs.4 83,2 87,2 M.l .35 -0.33 0.4 0.42 15,2 28,1 0.4 424 A5 SL7 WY
By 87.9 4.6 B89.8 .1 0,06 0.05 -0.11 1.31 118, 216.7 2435 212, 217.4 Gl ,
Bi0  BA.4 BLZ 87,0 79 -0 1% -0,04 -0.07  0.69 i4,1 A9 23,4 2024 23 LG .
8ll 7.4 8.2 89,2 744 847 0.0 -0.17 1.68 . 2132 7.0 2121 6.0 H0.1 .
B12  82.2 83,7 BI.B 745 0,43 0,20 -0.07 0.9 13,9  4%4 29,7 22,1 32,4 823 4519
Bid 68,1 843 894 76,1 0,45 0,41 0.3  1.65 109.5 24,4 2380 212,34 225.0  S0.8  OL.
fwg, 82,2 039 8B4 752 0.0t 0.02 0,10 1.03 L7 215.4 2332 2120 9.4 5,3 LB
Std by 0.2 06 1.2 L1 0,27 0.26 0.18 0.57 57 5.8 %2 0.0 7.8 L1 0
2L 66 05 10 0.9 623 0,22 0.13 0.47 4.8 A8 L4 G0 b4 06y 0.0
500 FT. FLYOVER — TARGET 1AS 101.5 HPH,

Ci4 856 82,3 88,8 74 015 0.4 0,48 0.73 i16.  208.1 W29 212, 6.3 42 474
€15 85,9 6.6 87.0 7L -0.54 -0.51 -0.29 0,70 106,2 2032 2114 212,01 220,89 M7 454
(16 ©5,8 624 BG40 7L7 .30 <026 <031 0.47 119.8 2094 2414 2.4 AT 454 49.4
£17 65,7 8.5 87,7 1.8 -0,49 -0.47 -0,33 0.5 17,9 2040 140 212,01 0,0 ANs 49,
(g Bé.1 828 8.5 M0 ~0.05 -0,28 -0.31 0,67 e 8.8 2260 2430 1BA 0 4GS A9,
Avg, 83,0 8246 BAY TR =029 0,27 -0.32 0.67 14,4 2090 2307 212,01 2340 453 474
Stdbv 0,2 0.2 0.4 0.2 0.27 0,26 000 0.0 ] 59 124 0.0 9.4 04 0.0
0% Cl 0.2 0.2 6.5 0.2 0.26 0,13 0.09 0.04 i 5.4 12,2 6.0 9.0 6y 00

- Daty Corrected Using *Simplified Procedure”



TABLE Cl-4
TABLE MO. J,2-2,3 (REV,2}

#- Date Corrocted Using 'Siap)ified Procedure®

AERDSPATIALE SA-355F HELICOPTER (TMINSTAR) g%gﬁ%
CORRECTINH DATAN
SI1TEs 2 SIDELINE - 150 M, SOUTH JURE  7,1983
ACOUSTIC  TRACKING DATA {Meters)

CORRECTED CORRECTIONS (dB) AMGLE (ACTUAL) (REFERENCE)  SPEED{w/sec)
Ev EPHL  SEL  PMLTR  Ate APY AL A2 A3 {Dep) CPA SR CPAR SRR GRHD  REF
TAKEDFF —- TARGET 14S 43 NPH. STANDARD (SEE TEXT)
G8  @84,7 DA2 851 7.7 2,08 -2.04 1.0 - 11,3 198,8 2111 2394 29%.9. 3.3 28.2
619 67.1 B4 HA1 73.8 ~1.84 -1.88 (.02 - 1168 201,4 2086 239.4 248.1 3.3 280
G4 85,5 B42 85,4 729 =2,12 -2,03 (14 - 105.4 1945 2038 239.4 24R,3 31,7 2B.7
04 - BL2 854 72,4 ~1.68 -1,57 - - 107.2  204.0 215.7 239.4 250.4 8.6 28.0
fvg.  BA7 843 BS.S 730 -1,92 -1.87 1.09 - 10.2  200,2 4.1 2394 284,0  30.7  28.2
Std v 0.3 . 0.4 0.5 0,22 0.22 0,07 ~ 5.0 45 9.1 0.0 8.9 1,4 0,0
918 0.5 ' 0.5 0.4 0.25 0.4 0.12 - 5.9 9.3 10,7 0.0 104 1.7 0.0
9 DEOREE APPROACH -~ TARGET 1AS 43 MPH,
34 08,0 653 880 73.7 -0.01 0,12 0,59 - 150 190.5 210.2 191.2 210.9 322 2,7
WIS 89.4 B84 00,1 73.6 0.12 -0.03 0.7% - 0,2 192.5 301.0 91,2 299.0 339 4.0
I35 88,4 BS.4 BiO 73.0 -0.04 -0.14 0,50 - t21.4  189.8 222,3 {91,2 223.¢ 13,2 2B.2
W3} 88,2 8BS 87,4 73.5 0.01 -0.16 o0.88 - 131, 190.4 2637 1912 2544 344 .2
ﬂ*{g. 88,5 5.6 870 73.5 0.02 -0.10 0.1 - 127,00 1909 2468 1912 27,0 337 ;.2
Std Ov 0.8 . 1.1 0. 0,07 0.05 0,14 -~ 1.1 1.1 40,5 0.0 39, 1.2 0.0
WIE 67 0B L3 0.4 008 0.05 0.17 3.1 1.1 42,7 0.0 44,0 14 0.0
500 FT. FLYOVER -~ TARGET 1AS 145 NPH.
MY 006 057 905 7.3 =0.04 -0,22 0.14 0,98 1.0 08,9 2767 22,1 M1.0 460 &4.8
NS0 934 099 982 82,9 ~0.14 27 =0,02 5.09 112.3 2075 2243 212,01 229.3  &L5 4.9
) 40,9 A 9.2 7. -0.15 -0,29 -0.20 1.B2 107.6  207.0 217.2 224 22,6 60,8 &4.8
.4 911 98,3 AAd 0.10 -0,02 -0.06 4.9 1264  212,4 2838 212,1 2434 439 448
!ﬁl 8%.7 862 90.8 7.7 .03 -0.45 -0.12 1.5¢ 12,7 0,3 M4%.9  M2.1 250.0 524 4A.9
Avg. 91,4 47.8 93.4 80.1 -0.04 -0.19 -0.05 2,88 12,0 209.2 204.4 212,31 49,7 854 44D
Gdby 24 24 34 13 0.11 4. 0.13 1,94 9.8 2.7 254 0.0 24,1 L0 0.0
903Ct 2.3 2.3 34 3.1 0.10 0,80 0.12 1,87 9.3 2.1 N2 0.0 3.0 L9 0.8
W00 FY. FLYOVER -- TARGET IAS B& NPl
4 84,7 83,5 8.0 7.9 0.0 -0 ~0.24  1.5% 11,8 209.9 2241 2121 2284 357 8.1
Nis 049 818 87,2 Lt =0.14 -0.28 0.18 -0.17 126.7 207.2 285.4 2,0 .9 394 38,4
W56 86,4 B4 8h. 72,9 0.10 -0.08 0.21 0.95 WL 214 28,6 212.1 232.4 40,0 394
Avg. 85,0 620 @s.8 73,1 =0.02 -0.17 0.05 0.79 18,2 208.5 241.1 212,01 2443 39,4 38,3
Hdhv 50 {0 0.4 0,3 0,12 0.i0 0.25  0.89 9.2 2.1 M4 0.0 M.0 24 02
$02L01 16 L7 1.0 0.6 0.20  0.17 0.42 1.5 15,5 3.6 6. 0.0 40.5 1.0 0.4

B et T L R P



TABLE Cl-5
TABLE NO. J.2-3.1 (REV.2)

AERDSPATIALE SA-355F HELICOFTER {TWINSTAR) gﬂgﬁﬂ%
CARRECTION DATA
5ITE: 3 SIDELINE - 150 M. HORTH JUKE 7,1983
ACDUSTIC  TRACKING DATA (Metars)
CORRECTED CORREETIONS {4B) ARGLE (ACTUAL) (REFERENCE)  SPEED{m/set)

Ev EPNL  SEL PNLTH  Alw AUPY ALY A2 A3 (Deg? CFA SR CPAR SRR GRND  REF

500 FT. FLYOVER -- TARGET IAS 130.5 MPH.

i 7.0 637 88.4 7RG 0.05 0,06 -0.01 0.43 14,9 D16,2 2237 212.1 9.8 9.0 58,3
a2 07,3 859 90.5 714 <050 ~0.5 0,16 1,43 0.8  205.2 2 22,1 2101 9.0 58,3
(] 84,7 83.4 88,5 754 0.4 -0.45 013 0.4% 1247 2068 2514 2421 2579 9.0 5.3
A4 9.2 881 50.6 72.8 ~0.40 -0,30 016 115 1.7 29,2 4 2421 49,3 599 8.3
o] 8.3 8131 688.4 75.] .02 0,01 0405 0,34 $0.6 2160 2160 212,01 2121 59,7 54,3
Ab 8.3 851 897 7.9 -0, 32 -0,28 0,13 0.42 9.0 2093 2118 212, 248 59,5 56,3
nv%. 82,8 84,6 89.4 744 ~0.26 -0.23 0,10 0.2 105.3 2104 225.7 2.0 2.4 W94 50.3
Std by 1.3 1.2t Ll ¢.24 0,23 0.07 0.4 14.9 4.7 18,9 0.0 20,5 0.4 0.0
20101 11 10 0.9 0.9 0.20 0.19 0.06 0,38 12.2 LB OI5E 0.0 4.9 6.4 0.0
500 £T. FLYOVER -- TARGET 1AS 114 MMM,
i 87,5 844 88,2 754 -0.20 -0.27 ¢.01 0,93 101.4  20%4 1.7 22,1 264 82,7  SL.9
By 05.4 818 86.7 Ti.8 0.13 0.7 -0.13 0.42 104.1 18,1 2047 212,1 218.7 B4 5,
B0 @18 849 BR,B 24,2 =0.11 0,07 -0.09 1.43 97.5 13,3 5.1 212,10 2139 S0 Sl
Bii 4 G828 67.8 .1 -0.05 -0.02 -0.19 0.89 110.3 4 208 2,1 22,7 50, 3
pi2 829 847 88,7 755 27 0.4 -0.09 1,04 .7 305 M0.¢ 212,10 237 0.3 g,
B13 5.2 82,2 #7.4 N9 82 0,49 -0.36 0.83 16,4 159 2354 22,8 2. N 549
g, Bhd B34 82,9 M4 0.08 0.0% -0.12 0.9 105.6 N7.0 226.5 20 2214 51,3 518
! StdDv 13 1.2 0.8 1.0 0.2 0.27 0.1% 0.77 5.9 5 10.9 0.0 4.8 1.1 0.0
®rcl Lo 10 0.7 0.8 .4 022 0.3 0.22 4.9 4, 8.9 0.0 5.4 0.9 0.
%00 FT. FLYOVER -- 1AS 101.5 HPH,
C14 848 81,9 BELZ 71,7 0.1 0.21 -0.50 0,83 9.6 A%.5 209.9 N2 NLE 52 404
Ci% 061 81D 87.% M0 -0,53 -0.48 -0.32 0,79 103.1 2046 210.0 2121 217.8 A7 49,4
C16 843 B81.4 8B 713 -0.14 -0,17 -0.31 0,58 9.9 0.8 213,9 M4 . b 494
C17 083 831 87.9 746 -0.43 -0.48 -0.2% 0.87 $2.0  205.8 207.4 2121 LT ALE  49.4
18 847 817 870 740 -0.13 -0.44 -0.34 0,54 102.9 2034 389 220 N6 5.8 474
Avg. 5.3 82,2 8n2 7.9 “0,20 -0.21 -0,35 0.44 9.3 U84 L6 A2 US4 45T 494
SldOv 0.9 07 0.5 0.4 0,30 0.9 0.09 0.10 4.1 S 0.0 2.3 0.4 0.4
WECL 0. 0.7 05 4.5 0.28 0.27 0.09 0.09 1.9 S A8 0.0 2.2 64 0.0
*= Dutay Corrected Using *Simpdified Procedure
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TABLE ¢l1-6

TABLE ND. J.2-3,3 {REV.2)
AERDSPATIALE SA-35%F HELTCOPTER (IWINSTAR)

CORRECTION DATAw

SITE: 3 SIDELINE - 150 M. NORTH
ACOUSTIL

CORRECTED CORRECTIONS (dB) ANGLE
Ev EFNL  SEL  PNLTe  ALm AP ALY A2 A3 (Deg)
TAKEOFF =~ TARGET 1AS &3 WPH, (SEE TEXT)
038 87,2 BA4 BT A2 -85 -1.80 102 - 107.4
g9 02 gAY B7.1 M0 =155 -145 0.4 - M,
Mo 3 BAB 8.6 ML -1.03 -1.82 109 - 99.7
GAl @ 87 87,7 NMA -1.37 -1Al 048 - 128.3
fivg. 82,2 647 87,0 M3 ~1.85 -1.67 0.8 - 105.8
Sto v 0.1 0.1 S 04 0.23 ¢.19 o028 - 15,
0IC 61 01 0.4 0.4 0.7 0.22 0,32 - .
% DEUREE APPROACH -~ TARGET §AS 43 HPH.
B4 932 905 954 822 0.10 0.04 0,55 - 2.5
H3G 9.3 89.0 93.3 0.4 0.20 9.5 075 - 81.2
38 933 90,3 957 Bl.8 ¢.00 0.01 o058 - 92.5
W37 936 90.6 94,7 824 0.12 0,03 0.84 - 102.2
fwp. 9.1 90,3 94.8 £LS 0.42 0.06 0.67 - 89.4
Stalv 0.6 04 1,1 13 0.05 0.04 0,04 - 9.8
WIL 67 04 13 15 0.06 0.7 0.17 - 15
500 FT. FLYOVER -~ TARGET 1AS 145 WPH.
W? 9.2 905 98,4 L0 0,00 -0.17 0.2 3.77 128.4
#i0 638 854 91,2 70,1 =511 -0.21 -0,04 1,18 128.5
1 % 924 9.7 87 “0.0% 0,26 -0,22 4,26 1311
M52 088 85.6 90.8 8.4 0.48  0.03 -0,08 1,35 136.2
O TP TR 0 B T S X | 0.11 -0,07 -0,14 5,84 95.0
fvg, 923 89.0 5 015 0,02 -0.14 -0.07 3.48 121.7
od oy 3, 331 3.2 Lo 013 042 043 2,11 15,1
902 Ci L1 32 3429 612 6l 0,12 2,20 14.4
00 FT, FLYOVER -- TARGET IAS 85 MPH.
L]
NS @54 82,3 84,3 732 003 -0.21 0.16 1,08 122.8
Wis 851 83,0 @5.7 7.4 0,42 -0.00 0.19 -0.08 93.2
Avg. 850 82,7 84,0 730 0.04 -0.13 0,18 0.5 108.0
i Dv 0.5 0.4 0.4 0.3 0.8 Q.41 0.02 0,82 20.9
RO Ll 23 2.4 1.8 L2 0.47 0,51 0.09 3.5 93.2

*- Duts Corrected Uslng *Siaplified Procedure’

DOT/TSC
3/12/86

MME 7,1983

TRACKING OATA {Neters)
(ACTUAL)  (REFERENCE)  SPEED(w/sec)
CPA SR MR SRR GRND  REF
2013 2110 2194 250.9 31,3 28.2
206.1 2042 M4 23,5 1.3 2002
01,0 0LY 2904 2429 T 28
210,7 2684 2394 3049 28L6 202
204.8 2224 104 2995 0.7 28,2
40308 00 T30 14 60
5.4 3.2 00 380 1.7 0.0
193.1 19,7 1912 192.8 32,2 28.2
195.1 197.4 1912 19%.4 339 290
1924 1926 1912 1914 X272 282
193,2 1977 191,2 1956 a4 280
193.4 195.6 1912 1933 3.2 2.2
1.2 24 80 1.8 L2 04
fA 29 00 27 44 00
0,3 T30 A2 2755 660 448
208.8 340.2 2170 2644 635 448
208.4 278.7 220 285.7 408 44,8
U8 2651 2130 263.0 439 448
21,7 N2.5 2424 2129 626 &4.8
2A0.6 7.5 2424 2595 3.4 648
2.2 20 00 277 2.0 9.0
L1 W 00 Ee T 0

NG TRACKING DATA

208.6 2480 2121 2527 9.4 38.
u2.8 N30 MLl LB A2 M
20,7 230,46 A21 2324 3.8 3.4
3.0 247 00 BT 00h 0.0
13.4 1101 00 1258 2.8 0.0



TABLE ¢2-1
ADV, MACH FOR TARGEI' CONDITIONS ANAL. DATE:
AEROSPATIALE AS 355F TWINSTAR
ADV, MACH SERIES REFERENCE NUMBERS
TEMPERATURE 59 deprees F (15 degrees C)
SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM.

A 113,00 59,00 394.00 35.07
B 100.C0 59.00 394.00 35.07
c 88.00 59.00 394.00 35.07
M 125.00 59.00 394.00 35.07
N 74.00 59.00 394.00 35.07

TEMPERATURE 77 degrees F (25 degrees C)
SERIES IAS TEMP (F) ROTOR RFM BLADE DIAM.

A 113.00 77.00 394.00 35.07
B 100.00 77.00 394.00 35.07
c 88.00 77.00 394,00 35.07
M 125,00 77.00 394,00 35.07
N 74.00 77.00 394.00 35.07

TARGET CONDITIONS
SERTES DESCRIPTION

A 500 FT, LFO IAS = 113 KTS.
B 500 FT. LFO IAS = 100 KTS,
C 500 ¥T. LFO IAS = 88 KTS.
M 500 FT. LFO IAS = 125 KTS,
N 500 FT. LFO IAS = 74 KTS.

* 394.00 RPM = 100% ROTOR SPEED

10-Mar-86

ADVM #
0.8190
0.7994
0.7812
0.8372
0.7600

ADVM #
0.8052
0.7859
0.76G80
0.8230
0.7472
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TABLE C2-2

ACTUAL TEST CONDITIONS

AEROSPATTALE AS 355F TWINSTAR
EVENT

Al
A2
A3
Ad
A5
A6
B8
B9
B10
Bll
Bl2
B13
Cl4
C15
C16
€17
Cl8
M49
M50
M51
M52
M53
N54
N55
N56

IAS
114.63
114.63
114.63
116.37
116.37
115.50
102.47

99.87

99,00

97.26
101.60

a97.26

87.71

86.84

88.38

88,58

88.58
128.52
123.31
118.10
124,18
121.58

69.47

76.42

78.16

ANAL. DATE: 10-Mar-86

TEMP (F) ROTOR RPM BLADE DIAM.

65.00
65.00
65.00
66 .00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
66.00
71.00
71,00
72,00
72,00
73.00
72.00
73.00
73,00

3%0.00
390.00
390.00
390.00
390.00
3560.00
390.00
350.00
390,00
390.00
390,00
350.00
390.00
390.00
390.00
390.00
350.00
385.00
385.00
385,00
385.00
385,00
385.00
385,00
385,00

35.07
35.07
35.07
35,07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35.07
35,07
35,07
35,07
35.07
35,07
35.07

ADVM #
0.8103
0.8103
0.8103
0.8121
0.8121
0.8108
0.7912
0.7873
0.7860
0.7834
0.7899
0.7834
0,7690
0.7677
0.7703
0.7703
0.7703
0.8183
0.8105
0.8020
0.8111
0.8064
0.7293
0.7390
0.7416
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EVENT
Al
A2
A3
Ad
A5
A6
Bg
B9
B10
Bl1
B12
B13
Cl4
Cl5
Clé
Cl7
Ccl8
M49
M50
M51
M52
M53
N54
N55
N56

TEST
ALT

511.20

459,50

467,30

478.80
510.00
479.00
479.90
519,80
497.80
503.70
530.60
554,40
526.20
456.70
486.10
462.70
488, 20
483.70
476.70
474,70
500.20
490,30
488,60
475.70
495,50

TABLE ¢2-3

ACTUAL TEST NOISE DATA

ANAL. DATE: 10-Mar-86
AEROSPATTALE AS 355F TWINSTAR
—-— PNLTM 492 FOOT NORM, --

=——- AS MEAS. PNLTM ———

LEFT
87.90
88.40
88.50
88.80
88.00
89.60
87.10
86.00
Bé. 40
87.00
87,10
86.00
85,80
86.90
86.40
87,20
86.60
89,50
89.90
89,50
89.30
89.20
85.40
85.20
85.10

CENTER
91.40
92.10
92.40
91.90
91,10
92,10
89,80
90.20
89.20
89.20
88.80
88,80
88.80
89.60
90.10
89.30
89.40
91.80
94.20
92.60
93.40
93.10
88.10
89.50
88.00

RIGHT
90.50
89.60
90.30
89,90
80.70
89,30
87.80
88,50
87.50
87.70
87.30
87.30
85.90
87.20
85.60
87.70
87.00
92.80
91.30
91.50
93.30
90.40

NA
87.50
85.60

LEFT
88.07
B8.11
88.28
88.68
B8.16
89.48
B6.99
86.25
86.45
87.10
87.44
B6.56
86.10
86.59
86.35
86.94
B6.57
89.43
89.76
89,35
89,37
89.18
85,37
85.05
85.13

CENTER
91.74
91.50
91.95
91.66
91,42
91.86
89,38
90.68
89,30
89.41
89.46
89.85
89.39
88.95
89.99
88.76
89.33
91.65
93.92
92.29
93.55
93.07
88.04
89.20
88.06

RIGHT
90.67
89.31
90.08
89.78
90.86
89,18
87.49
88.75
87.55
87.80
87.64
87.86
86,20
86.89
85.55
87.44
86.97
92.73
91.16
91.35
93,37
90.38

NA
87.35
85.63
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" PNLTM (dB)

ADV. BLADE TIP MACH NUM. VS PNLTM

AEROSPATIALE AS 355F TWINSTAR

24.0

93.0 ~

92.0 —

891.0

890.0 -

89.0

88.0 —

87.0 +

86.0 ~

T1-7D MNOI3

85.0

0.7200

- LEFT SIDELINE

ot AL il 5 o o L

AR PSSR

T
0.7400

ADVANCING BLADE TIP MACH NUMBER

=

7 ¥
0.7600

CENTER LINE

T
0.7800

1

©

T T
0.8000 0.8200

RIGHT SIDELINE



TABLE C2-4

AEROSPATIALE AS 355F TWINSTAR
LEFT SIDELINE

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT
Al 0.8103 88.07
A2 0.8103 88,11
A3 0.8103 88,28
A4 0.8121 88.68
AS 0.8121 88.16
A6 0.8108 89.48
B8 0.7912 86.99
B9 0.7873 86.25

Blo 0.7860 86.45
Bll 0.7834 87.10
Bl2 0.7899 87.44
Bl3 0.7834 86,56
Cl4 0.7690 86.10
Cl5 0.7677 86.59
Clé 0.7703 86.35
C17 0.7703 86.94
ci8 0.7703 86.57
M49 0.8183 89.43
M50 0,8105 89.76
M51 0.8020 89.35
M52 c.8111 89.37
M53 0.8064 89.18
N54 0.7293 85.37
N55 0.73590 85.05
N56 0.7416 85.13

LINEAR REGRESSION EQUATION

R 5Q.
R

STD.ERR
CORREL
SAMPLE

Y=

LT I I ]

SLOPE
51.63

0.806
0,898
0.657
0.898

25

* X 4

MEAN X =
SOD' X =
MEAN Y =
5.0, Y=
TOT VAR =

INTERCEPT
46.80

0.7877
0.0254
87.47
1.46
2,13
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TABLE C2-5

LINEAR REGRESSION EQUATION

Y = SLOPE
= 51.63

0.806
0,868
0.657
0.898

25

R SQ. =

R =
STD.ERR =
CORREL =
SAMPLE =

IR R A R R R R HR AR R RN AR AR R RN TR Y

SECOND ORDER EQUATION

*X +

MEAN X
S.D. x
MEAN Y
SID. Y
TOT VAR

LI ]

INTERCEPT

46.80

0.7877
0.0254
87.47
1.46
2.13

Y = A
Y

0.718
0.847
0.600

25

R 8Q.

R
STD.ERR
SAMPLE

+

Bl

MEAN X
S.D. x
MEAN Y
S.D, ¥

*

314.98 + -H638.74 *

X +
X +
0.7877
0.0254

87.47
1,46

B2
443,78

*xt
X!

Ga ms A eyt 5 e e e e



ADV. BLADE TIP MACH NUM. VS PNLTM

AEROSPATIALE AS 355F TWINSTAR

94.0

93.0

92.0

91.0 —

90.0 ~

89.0 -

PNLTM (dB)

88.0 +

87.0

86.0 ~

7-T0 A1

85.0
0.7200

T T | | T T | T
0.7400 0.7600 0.7800 0.8000

ADVANCING BLADE TIP MACH NUMBER
g LEFT SIDELINE

0.8200
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CENTER LINE

TABLE C2-6
AEROSPATIALE AS 355F TWINSTAR

ANAL. DATE: 10-Mar-86

EVENT X INPUT Y INPUT
Al 0.8103 91.74
A2 0.8103 91.50
A3 0.8103 91,95
A4 0.8121 91.66
AS 0.8121 91.42
Ab 0.8108 91.86
B8 0.7912 89,58
B9 0.7873 90.68

B10 0.7860 89,30
Bll 0.7834 89.41
Bl12 0.7899 B9.46
B13 0.7834 89,85
Cl4 0.7690 89.39
cl15 0.7677 88,95
clé 0.7703 89.99
c17 0.7703 88,76
cl8 0.7703 89.33
M4S 0.8183 91.65
M50 0.8105 93.92
M51 0.8020 92.29
M52 0.8111 93.55
M53 0.8064 93.07
N54 0.7293 88.04
N55 0.7390 89.20
N56 0.7416 88.06

LINEAR REGRESSION EQUATION

Y =

R 5Q.
R

STD.ERR
CORREL
SAMPLE

0 u

LI |

SLOPE
55.59

0.705
0.840
0.930
0.840

25

*X 4+

MEAN X
S.D. X
MEAN Y
S.D. ¥
TOT VAR

s n

LI (O 4

INTERCEPT
46.80

0.7877
0.0254
90,58
1.68
2.82
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TABLE C2-7
LINEAR REGRESSION EQUATION

Y= SLOPE *X + INTERCEPT
- 55.59 46.80
RSQ. =  0.705 MEAN X = 0.7877
R = 0.840 S.D. X = 0.025
STD.ERR =  0.930 MEAN Y = 60.58
CORREL = 0,840 S.D. Y =  1.68
SAMPLE = 25 TOT VAR =  2.82
R A A T Y
SECOND ORDER EQUATION
Y = A + Bl *¥X 4 B2 y!
Y=  433.95 + -041.08 * X +  640.68 #x!
RSQ. =  0.700 MEAN X = 0,7877
R = 0.8% S8.D. X= 0.025
STD.ERR = 0,846 MEAN Y = 90.58
SAMPLE = 25 S.D. Y= 1.68



PNLTM (dB)

ADV. BLADE TIP MACH NUM. VS PNLTM

AEROSPATIALE AS 355F TWINSTAR
94.0 -

93.0 -

92.0 -

91.0

90.0 - +

£=70 INSI13

89.0 -

86.0

85.0 1 1 i I | 1 I I
0.7200 0.7400 0.7600 0.7800 0.8000 0.8200

ADVANCING BLADE TIP MACH NUMBER
+ CENTER LINE



TABLE C2-8

AEROSPATTALE AS 355F TWINSTAR
RIGHT SIDELINE

ANAL. DATE: 10-Mar-86
EVENT X INPUT Y INPUT

Al 0,8103 90.67

A2 0.8103 89.31

A3 0.8103 90.08

A4 0.8121 89,78

AS 0.8121 90.86

AB 0.8108 89,18

B8 0.7912 87.49

B9 0.7873 88.75

B1G 0,7860 87.55

Bll 0.7834 87.80

Bl2 0.7899 87.64

Bl13 0.7834 87.86

Cl4 0.7690 86.20

Cl5 0.7677 86.89

Clé 0.7703 83.55

C17 0.7703 87.44

cl8 0.7703 86.97

M49 0.8183 92,73

M50 0.8105 91.1b

M51 0.8020 91.35

M52 0,8111 93.37

M53 0,8064 90.38

N54 0,7293 NA

N53 0.7390 87.33

N56 0.7416 85.63
SECOND ORDER EQUATION

Y= A+ Bl *X o+ B2 Y
Y= B36.11 +~1992.93 * X + 1324.26 *x!
R 5Q. = 0.778 MEAN X = 0.7901
R = 0.882 S8.D. X = 0.0227

STD.ERR = 1.020 MEAN Y =  88.83
SAMPLE = 24 8.D. Y= 2.13
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TABLE C2-9
LINEAR REGRESSION EQUATION

Y=

R 8Q.

R
STD.ERR
CORREL
SAMPLE

AR R R A R R R TR AR TR

SLOPE
78,26

0.683
0.827
1,238
0.827

24

SECOND ORDER EQUATION

* X +

MEAN X
5.0, X
MEAN Y
S5.D. Y
TOT VAR

0 oanoun

INTERCEPT
26199

0.7901
0.0227
B8.83
2.15
4.63

Y
Y

R 8Q.

R
STD.ERR
SAMPLE

oo

A

-f-

Bl

836.11 +-1992.93

0.778
0.882
1.030

24

MEAN X
S.D, X
MEAN Y
S.D. ¥

e o

*X o+
*¥ o+
0.7901
0.0227

88.83
2.15

B2
1324.26

*Y!
*Y!

PRSI

S e,



PNLTM (dB)

ADV. BLADE TIP MACH NUM. VS PNLTM

S4.0 AEROSPATIALE AS 355F TWINSTAR

93.0

92.0 ~

91.0 -

20.0

82.0 ~

88.0

87.0 ~

86.0

¥=70 N1

85.0 | 1 1 I | ! ! I
0.7200 0.7400 0.7600 0.7800 0.8000

ADVANCING BLADE TIP MACH NUMBER
¢ RIGHMT SIDELINE

0.8200
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TABLE C3-1

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEDURES

HELTCOOPTER: AERCEPATIALE SA-355F TWINSTAR

(PERATICN: TCAQ TAKEDET

At 10-Mar-86

* SITE

E26
E27

<)}
jocy)

83.00

87.m
50,20
87.90
B7.70

87.63
87.93
87.70
86.60
87,90
87.13
87.40

AVERAGE
9% C.I,

0,45

88,58
1%
0.%0

B7.59
G.50
0.33

B T i .

e s e st b B £ 2 b

L eV



TABLE €3-2

SUMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAO CERTIFICATION PROCEIURES

HELI(OPTER : ARR(EPATTALL SA-355F TWINSTAR

OFERATION:  TCAD LFO

Ar 13-Mar-86

EVENT IEFT  OINTRR LINE  RIGTT 3 MIC
MPMIR SIIFLINE | CINITR | SIDELINE || AVERAGE
SITE 2/3 1 3/2
Al 87.00 8,80 89,90 88,43
A2 87,30 89.20 89,9 88,60
A3 86.70 83.80 89,10 83,20
M 87.90 89.40 .20 £83.83
A5 86,30 83.20 89,40 87.97
46 83,30 89.10 8.2 £83.87
AVERAGE 81.25 £838.92 8.8 59.48
SID. V. 0.75 0.42 0.15 0.3
9R C.I. 0,62 0,35 0.12 0.29
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A: 10-Har-86
TABLE C3-3
SIMUARY EPNL LEVELS (dB)
DATA PROCESSED PER TCAQ CERTTFICATION PROCEDURES
HFLICOPTER: AFROSPATTALE SA-35SF TWINSTAR
(PERATIGN: ICAD APPROACH
EVENT LEFT  CENTER LINE  RIGHT 3MIC
MMBER | SIDELINE | CENIER | SIDELINE || AVERAGE
STIE 3 1 2
F42 92,00 93,70 89,00 91,57
F43 90,80 9,90 83,60 91,43
P 93,50 9,10 88,50 92.03
F45 92,10 9,60 88,40 91.70
F46 92,50 9,60 88,70 91.93
F47 92,60 93,60 88,60 91.60
F8 92,30 93,9 88,70 01,63
AVERAGE  92.%6 94,20 83,64 91,70
STD. DEV. 0.8l 0,50 0,19 0.21
AECL 0.5 0.37 0.14 0.16




APPENDIX D (D1-D3)}

AEROSPATIALE SA 365N, DAUPHIN




TABLE Dl~-1
TRAELE ND. J.3-1.1 (REW. 1)

#EROSPATIALE SA-38%N HEL(COFTER (DAUFHIN) I)‘%IIEE
da
CORRECTION DATAY
SITE: 1 CENTERLINE - CENIER JUKE  &,1983
ACOUSTIC  TRACKING DATA (Meterc)

CORRECTED CORRECTLONS {dH) ANBLE (ACTUAL) (REFERENCE}  SPEED(w/sec}
Ev EPHL  SEL  PHLTH  Alm ALEY AURY A2 N (Deg) CPA SR CFaR SRR GRED  REF
& DEGREE APPROACH -~ TARGET A5 75 KTS. (1CAD}
£in D TRACKING DATA
Fl6 944 90,6 97.4 B9 -0,34 -0,33 4,10 - 2.3 159 1252 19,3 1390 386 8.8
F46 95,7 91,9 98,6 840 -1.08 -1.04 0,38 - gl.p 107,41 108,4 119.3 130.B 8.4 .4
FA7 95,6 920 98,4 844 =137 -1.33 04ab - 101, 1035 1054 19,3 1.6 386 384
FA 96,3 9.4 99,1 B4 -1.97 -1.05 035 - 196,0 1070 11,4 1193 14,2 3.6 38.4
F49 %44 92,2 9B.7 840 ~0.88 =0.87 030 - 108,8 1089 1137 1193 1246 38,6 3848
F50 96,6 928 99,1 BAB -0,75 -0,73 0,28 - 113.0 1106 120,2  119,3 1194 3.4 30.6
FS1 98,0 92,5 99.9 Bh.4 ~1,52 ~1.4% 6.8 - 1203 10,0 118,2 119.3 138.2 38,6 3.8
fvb, 95,9 931 90,7 844 -t.00 ~0.97 0,331 - 105.8 07,9 4.6 19,3 1269 8.4 304
st v 0,7 0,7 0.8 1D 3 038 014 - 12,5 L6 7.0 2.0 4,0 0.0 0.0
g0z C1 9, 0.5 06 0.8 0.29 028 010 - 9.2 L BT ] 0.0 4.4 0.0 0.0
TAVEDFF -~ TARGET 1AS 75 KTS. (1CAD)
26 96,3 9L3 99,1 gL4 -3.58 -3.00 L0y - 8.6 89.6 91,4 15,2 1277 B4 IB.b
£27 94,8 91,7 9%.4 840 ~%.10 -1.95 0.5 - 85.1 1049 105.,2 15,2 135,6 386 386
E28 97,1 9.8 100,46 850 -2.14 -2.,01 . - 92,1 1044 104,27 1250 135, 38,6 38,4
E29  95.7 W, 4 82,8 ~2.33 =320 Q.47 - 76,4 1018 104.7 135.2 198, 8. 3.8
EW 96,7 91, .9 418 -8 -2, N B3.8 97,5 97.4 120,2 125, 8,6 .4
E31 95,4 91,1 99,0 83,7 ~5,31 -2,16 0.6 - 80,7 1023 103,7 125.2 126, 384 8.6
B2 9%.0 9%.8 979 8.7 -2.85 -2,75 0.88 - 98.2 86,1 97,1 135.2 1285  IB.6  IB.b
X 950 %0.8 2.9 828 =334 -2 1M - B1.7 92.4 931 1252 1265 3848 1B
fog. 96,4 91,1 98,9 BLS ~2.47 -1.05 078 - 85.2 98,5 99,6 1.2 128,46 3B Wb
Stdbv 0.5 0.4 1.1 0B 0.57 058 0.3 - 7.4 57 S 0y L2 0.0 0.0
XLC 0.3 0.3 0.7 0.8 0.38 039 o3 - 4.9 3.8 3.7 0.0 0.8 0.0 0.0

A- Data Corpected Heing *Sinplified Frocedure'



TABLE D1-2
TAELE NG, J.1-1,2 {REL.L)

AEROSPATIALE 6A-365H HELICOPTER (DAUFHIW EET,'!J‘%E
CORRECTION DATA* :
STTE: 4 CENTERLIHE - CENTER JUNE  &,4983
ACDUSTIC  TRACKING DATA (Helers)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFEREHCE)  SPEED(m/tec)
Ev EPNL  SEL  PNLY  Alw AHP) AL A2 A3 {Deg) CPh SR CPAR SRR GRND  REF
SO0 FT, FLYQYER -- TARGET LAS 135 WIS,
a3 HO TRACKING DATA
A4 9.7 87,5 95.4 00.4 -4,17 -2.04 0,05 1.08 1.1 126.2 126.2  150,0 150.0  61.7 404
A 9,3 84,9 92,4 78,2 -0,80 -0,57 -0,02 9.6l 122.4  146.5 1736 1500 177.4  £62.9 9.4
i) 9.5 85,2 93.4 718.7 =0.08 -0.0% -0.17 Q.4i 103.8 153,27 1007 100.0 1544 7.9 B9
A7 9.3 846 92 T -0.720 -0.63 0.01 Q.41 84,6 L2 M5S0 150,0 150.7 67,9 0.4
AB 9.1 B4.8 92,7 78,2 -0.42 -0,33 -0.08 0,41 97.8  149.2 130.6 150.0 151.4  47.% &9
AP 8.6 844 91,9 0.0 -0,08% -0.5%0 -0.00  0.8% 110,6  148,5 156,6 150,0 1803 47.4 %4
A1 89,5 BAS 9.4 729 -0.18  0.0% -0.27 0.4% 1095 154.9 1444 1500 159.2 447 604
Aog. 904 851 9.9 78,5 <0,74 -0.5% -0.08 0,89 102,88 145.9 1535 150.0 157.7  46.B &0
gtd v 1.1 L1 L1 L0 0,70 0.6 001 0.17 128 9.4 151 0.0 9.7 2.3 0b
yoxct 0,8 08 0.9 0.8 0.50 0.5 008 0,13 7.4 5.9 111 0.0 74 1.7 00
500 T, FLYOVER -~ TARGET 145 120 KIS,
g1l 88,7 844 915 725 -0,61 -0.51 0.3 0.51 127.0 1471 1842 1500 187.8  41.2  4L7
B12 85,1 842 9§12 77,1 -1.28 -L.14 041 0.65 1035 132.6 LS 150.0 154,3 59,7  4L7
813 86,8 B4.4 9.7 774 -0.57 -0.50 -0.08  0.67 123.4 1471 1762 180.0 179.7  §9.7 1.7
Bl4  0%.6 B4 937 7B ~1.36 -1.20 0.6 0.%9% 103,64 134,84 140,37 150.0 1543 59,7 417
fwg.  B9,1 BAA 9L VT -0,9% -0.84 0.0 0.49 1144 1420 140.6  130.0 189.0  40.1 617
Std Dv 04 0.1 0.7 0.4 0.42 0,38 0.11  O.14 12.6 5.8 . 0.0 17, 0.8 0.8
%% Ct 0% 0.2 L0 0.5 0.50 ¢.45 0.1 0.4Y 4.8 8.9 S 0.0 20, 0.y 0.0
500 FT. FLYOVER -- TARGET iAS 10T XTS,
1S 89,1 B4 92,2 TE9 -0,17 -0,11 -0,22 0,90 100.7  152.2 1049 150.0 152.7 5.0 B4
C16 08,7 844 913 77.4 ~0.42 -0.58 -0.10 Q.94 101.1  145.0 1477 150.0 152.9 614 SA0
Ci7 9 844 91,5 77, -0,47 0,38 -0,17 0,94 . 147.9 1506 150.0 152, 5.4 G40
Cig  06.4 84,4 910 76.8 0.4 -0.17 -0.H  0.94 105.4  151.2 1569 150.0 155.6 G144 DA
£19  BR.4 843 910 77.1 -1.18 -1.0) 0.04 094 101.6  1308.8 1417 180.0 13,1 G4 A0
€20 886 BAA N2 700 -0,85 -0.73 -0,06 0.9 111, 143,10 1533 150.0 1407 54 A0
fvg. 88,7 844 Fl.4 77 =059 -0.50 -0.12 0.93 103.5  145.4 150.8 150.0 1546 GLD A0
std Ov 03 0.1 0.4 0.3 0,38 0.35 4.1t 0,02 4. Sl 58 0.0 3.2 0.2 00
9% Cl 02 01 04 0.2 9,31 0,29 0.0 0,04 oA 4.2 A% 0,0 2.4 0.2 0t
1000 FT, FLYOVER -- TARGET IAS 135 KIS,
D21 B34 79.0 BAZ  T0.b -1,30 -1.03 0.8 - 94.0  284.2 2649 300.0 300.7 7.9, 89.4
022 81,8 79.% 619 70.7 .04 0,16 -0 - 108.8 34,3 IM.1 0 100.0 H&.F 674 494
023 BL? 79.5 BA2 724 -0.50 -0.13 -0.1% - 000 301.% 304.2 Q303 6.4 404
P24 B0 794 B3 703 <0,72 -0.461 -0,08 - 93. 295.7 98,3  300.0 300.7  87.4 &9
521G ND TRACKING DATA
dvg. 838 9.3 848 710 -0.59 -0.45 -0.1) 8.4 209.5 3049 3000 5.2 625 6.
S0 Dv 0,2 0,2 1.0 1.0 0.5 050 {0 - r! 11.4 .0 0.0 7.9 0.3 Q.
9zre 62 03 LT i 0.61 0,59 0,19 8.3 15.7 .8 6.0 %3 0.3 00

1~ Data Corrected Using *Sisplified Procedure”




TABLE D1-3
TABLE WO, J.1-1.3 (REY.1)

AEROSPATIALE SA-365H HELICOPTER (CAUPHINY g%:/’a.‘;ﬂ
CORRECTION DATA¥
SITE: CENTERLINE ~ CENTER JUNE &,1983
ACQUSTIC  TRACKIMG DATA (Welers)

CORRECTED CORRECTIONS (dE) ANGLE (ACTUAL) {REFERENCE)  SPEED(m/sec)
kv EPHL  SEL  PMLTE  filw ALPY ALY A2 3 {Deg) CPa 4R CPAR SRR GRND  REF
TAKEGFF -- TARGET 1AS 75 KT8, (T/0 FRUN HOVER)

NO TRACKING DATA
TAKEOFF -- TARGET 1AS 75 KT, (T/0 FRON GROUND} '

H0 TRACKING DATA
% DEOREE APPROACH -- TARGET 145 75 WTS.
W52 ND TRACKING DATA
H3l 9t 90,2 950 BLY ~0.40 ~0.44 004 - 12,5 136 13,0 138,58 135.0 8.6 8.4
54 9.7 Ha 2.0 8.9 0,22 -0.24 0.0B - 81,3 l15.6 1169 1185 1199 B4 8.8

§6.0 9.9 97.9 854 0,12 0.12 -0.04 - 95,0 120.1 120.5 1185 190 8.4 384

Has 6.4 92.4 100.2 B854 =0.37- ~0.33 041 - 9Ll UAS 1G4 1185 194 06 38.8
Mg, Fip 9.6 98,7 BALO =022 -0.,12 0,07 - $8.7 159 12,5 1185 143 W.é 388
Stdov 1.3 1,2 M3 19 0.4 6. 008 - 16,7 2% 84 0.0 9.8 0.0 0.0
WXL LS LS 25 22 028 0,29 0,09 - 19.6 3.4 9.8 00 115 0.0 0.0

- Dute Corrected Using *Simplified Procedure’
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TABLE D1.-4

TABLE NO. J.1-2,1 {REY.1}

AERDSPATIALE SA-3ASN HELICOPTER (DAUPHIN) ggyégc
CORRECTION DATAN
SI1E: 2 SIDELINE -~ 150 W, SOUTH JUNE  6,1983
ACOUSTIL  TRACKIRG DATA {Helerc)
CORRECTED CORRECT EONS {dR) ANGLE (ACTUAL) {REFERENCE} SPEED!&ISBI:?_

Ev EPNL  SEL  PNUTe  ALs ANUPE AL A2 A3 {Deg) CPA SR CPAR SRR GRND  REF

& DEGREE APPROACH -- TARGET [AS 75 KTS. (ICAD)

¥ HD DATA 200

TAKEDFF -~ TARGET 1AS 7% X135, (1CAD)

£26 944 £9.4 944 BD.4 -1.52 -1.32 03 - 759 1743 179.7 1954 2014 1.6 38,6
E27  53.0 B88.2 931 78,9 1.4 -1.03 0@ - 122.7 18,5 2004 195.4 6.9 .6 38,6
£ 9L 2.8 934 78.8 -.4¢ 104 0 - 128.2 1821 231.8  195.4 248,7 W4 8.4
EZ? 93,4 08,7 937 79.0 LA -10f 0 - 123,27 180.8 247.4 1954 2349 .6 38
EM 938 689 914 78.9 -1.37 -L.21 03 - 1265 1785 2A9.3  195.4 240,01 8.6 18.4
£31 - 8.8 95 8.4 -1.33 -1.34 - - 147.8 1811 340.4 1954 3988 0.6 39.8
E32  91.8 Jd 9% M9 LM 4,30 0 - 1256  172,7 8.5 1954 2407 0.4 8.4
E33 4.7 85,7 9.4 80.0 “1.84 -L44 0 - 133.4 1756 418 195.4 269.0 0.4 184
heg. 938 89,0 939 79.2 -1 -1,23 0.9 - 3.7 1790 2374 1954 2587 3.6 3.4
St dv 0.6 05 0.8 0.7 0.18 0.16 0,06 - 2.1 3,1 53, 0.0 55,8 0.0 0.0
ELrvi S 0.3 05 0.8 0.12 000 o4 - 14,4 24 355 0.0 174 0.0 0.0

%~ Bate Corrected Using "Slap)ified Procedupe!



TABLE D1-5

TABLE HO. J.1-2,2 {(REV.1)

RERSPATIALE Sh-345H MELICOPTER (DAUPHIN} TES
EORRECTION DATAY
81T6: 2 SIOELINE - 150 H. SOUTH ANE 6,193
CORRECTED LORRECTIONS (88) e R oA Nty SPEEDA/set )
v EPML SEL PNLTa Alw AL AL A2 A3 (Dey)  CPA SR CPAR SRR ORND  REF

500 FT, FLYOVER -- TARGET iAS 130 KTS.

] NO TRACKING DATA

a4 74,2 89.2 9.8 819 “1.45 <136 ~0.15 .20 124.4 5 2368 12,1 257.0  6l.7  69.4
s 90,9 B3.2 9.4 7840 -0.68 -0.58 -~0.00 L.37 120.3  200.1 206.3 A 260.0 0 619 89.4
b 7.4 B7.0 94,0 80,0 =0.37 -0.30 -¢,12 LM 17,3 213.8 0.6 212,01 28,7 419 A
a - 8546 92,9 1.0 -0,72 0.1 - 1.3 1H.B 2000 244,7 2121 249.6 6.9 49.4
AR 9.7 821 .0 80,2 -0.62 -0.41 -0.,08 1.24 109.3 1.0 223.5 2121 224.7 6.9 .
e - 853 3.0 717 -0.43 -0.87 - 1.4 117.6 09,4 2340 2121 2194 4.4 49.4
A0 92,2 870 %48 8O =0.27 -0.77 -0.21 1.40 2.7 50 W0 2121 9.9 .Y 69,
fvg. 92,1 B&.E P4 79, -0.68 -0.40 -0,14 1,47 {18.3  208.8 238,72 2.1 2428  ALB  49.4
Std v 1.3 14 1.4 14 S8 037 0.0 033 £.0 é.4 10,2 0.0 133 23 0.
wrel ot 140 10 1. 28 0,27 008 0,24 4.4 A7 7.5 00 9.8 1.7 0.0
500 FT. FLYOVER -- TARGET IAS 120 KIS.

Bl 89,4 B4, 91,9 77.4 -0,58 -0,50 0.00 1,20 108,86 2095 222,7 22,1 225.5 412 61.7
812 9.6 853 9l.5 775 b8l -0.79 0.0 .32 82.5  203.0 2047 2.1 2140 ¥ 617
B3 g%5 845 910 78 -0.67 -0.54 -0.U1 1.50 1184 200.5 237.4 2121 0.5 897 ALL7
B14 1.3 885 9L 7B -1.02 -0.88  0.01 1.8 115.4 2 TWAB 221 234, 3.7 617
tig. 900 B5.2 9.9 7S -0.77 -0.88 -0.02 l.47 106,461 2222 2L 2087 M 6LL7
Stdbv 0.9 0.9 0.9 0.9 0.19 0.i% 004 0,28 15.3 13.5 0.0 1.6 6.8 0.0
Wr el 1.0 4.1 . 1.0 0.22 0.22 007 031 19.2 47 158 0.0 137 89 0.0
500 FT. FLYOVER -—- TARGET 1AS 105 KIS.

Cis e84 B4l 89,7 751 -0.42 -0.37 -0.18 2.03 120.3 2131 6.7 2121 2454 520 4.0
£i4 90,3 B&.1 92.0 77.B -0.86 -0.57 005 192 114.6 .0 228.8 . . 514 54,0
€17 f9.4  B4.4 90,3 74.0 =048 -0.42 0,18 2,11 7.0 0,1 255 ALl 7.4 514 840
18 87.% @55 90.% 749 -0.35 -0.36 -0.22 1.92 101.0 2124 2184 22,1 2161 514 $40
ti? 88,9 @4.1 BY.B 70.b -0.93 ~0.87 -0.08 2.4 121,2  103.8 238,2 212.1 248, .4 540
0 895 B34 910 7700 -0,65 -0,58 -0,13 1.2 108 5.8 217.8 2.1 22, Sl 540
fug. B4 85.0 §0.6 74,4 ~0.58 -0.53 ~0.16 2,00 1074 2090 227.2 2121 2.7 WS 540
Stabv 06 0.8 0.9 10 021 019 005 0.09 14.5 35 130 0.0 13,9 0.2 0.0
Wrer 0.8 0.7 07 0.8 0.17 0.6 004 008 13.4 2.9 . 0.0 11.4 02 0.0
1000 F1, FLYOYER -- TARGET iAG 135 KTS.

mi g 79N 845 .3 -0.91 -0.85 0,03 - B6.4  120.4 T3 335.4 3364 429 89.4
022 §5.2 Bl.0 86,4 7.l -0.08 002 0.2 - 107.1 S 365.4 3354 350.5 474 494
pa3 4.0 79,4 BA? 714 -0,38 -0.35 -0,44 - . A 33,7 3354 33,7 674 49.4
024 94,3 80.1 B5.6 71.9 -0.74 -0.61 0.0 - 113.4  330.8 360.5  T35.4 N5 &4 494
L] ND TRACKING DATA

fvg. 84,5 f0.1 85,3 71,9 -0.53 -0.45 -0.11 - 93,6 33,3 L0 T304 3470 &5 474
Stdv 05 07 0.9 0.8 0.37 0,37 013 - 11.7 119 2.7 4.0 142 0.3 0.0
g% Cl 064 0B 10 1 0.44 0,44 045 - 1.1 14,1 24,3 0.0 147 0.3 0.0

1- Deta Corrected Using 'SivpYified Procedure’
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TABLE D1-6
TABLE HO. J.1-2.3 (REV.D)

HERDSPATIALE SA-J6EN HELICOPTER {(DAUPHIN} g%ﬁc
CORRECTION DATAN
SITEs 2 SIDELENE - 150 M. S0UTH JUNE  6,198%
ACOUSTIC  TRACKING DATA (Meters) ‘
CORRECTED CORRECTIONS (48} ANOLE {ACTUAL) (REFERENCE} SPEED(I:/SE:)-

3] EPNL  SEL  FMLTe  Ala MY AN A2 N {Peg} CFA SR CPAR SRR GRND RE|;

TAKEDFF -~ TARGET 1AS 75 X18. (T/Q FAOM HOVER)

A% ) DATA RN

TAKEQFF -- TARGET 1AS 75 K15, {1/0 FRON OROUND)

AAR O DATH ARA

9 DEOREE APPROACH -- TARGET 1AS 75 KIS,

A HD DATA *a#



e e e et e e

TABLE bl-7
TABLE ND. J.1-3,1 (REY.1}

AEROSPATIALE. SA=365N HELICOPTER (DAUPRIN) By
CORSECTION DATAM }
SIE: 3 SIDELINE - 50 M. NORTH JIKE 1993
ACOUSTIC  TRACKING DATA (Heters)

EORRECTED CORRECTIONS (dE) MGLE ~  (ACWUAL)  (REFERENCE)  SPEED{aseec)
Ev  EPNL SEL  PNLTs  Alo ALY AN A2 A3 (Deg)  TPA 5K CPAR SRR GRND | REF
4 DEGREE APPROACH = TARGET 1AS 75 KIS, (ICAD)
F35 ND TRACKING DATA
F36 981 923 988 85  -0.02 0.1t 000 - 00,8 91,1 1960 1917 1965 8.6 386
FAS 96,6 931 985 BA.7 D5 004 005 - 255 1987 2904 1917 255 W86 18
FA7 958 924 97.5 BAL) 0045 047 047 - B3 18ae 097 1907 D78 e 8%
FAB 954 921 985 B3 -0.43 -0.3 005 - 1063 1857 1945 191.7 1997 8.4 394
FA? 9.0 924 9BI0 BI6  -0.00 -0038 007 - 120.9  107.8 134 19107 2003 0.6 168
50 942 909 955 820 -0.% 0.8 008 - 6 1B 1969 1907 2000 385 8
FS1 M7 90,8 94,3 B1.9 0.5 -0.50 041 - M5 1837 1901 19007 20406 8.6 94
b 4 920 974 LS -0 -0.38 008 - U338 2086 1917 1.0 I 384
Bd'By 0,0 0.9 1.2 1.3 0.8 0,15 0.8 - 89 25 e 00 15 0000
WECI 0.6 0.6 0.9 0.9 043 031 0.0 - 86 1B 107 0.0 104 0.0 00
TAKEDFF ~~ TARGET 1AS 75 KTS. (1CAD)
B8 BRE BAS 903 784 136 -0 03 - 8.0 WY 1777 195.4 195.5 8.4 30.
7  §7.4 831 82 71 -0.80 -0.81 0.17 - 99,7  105.6 188,86 (95,4 19807 36 g
£8 67,7 816 898 753  -0.90 -0.74 017 - 947 1852 1858 195.4 1961 3.6 354
E  67.8 B35 9.1 74,6 -0.92 -0'86 Q30 - 91,6 1639 1819 1954 1955 3o 39
B0 8.4 B30 690 743 -0.95 -0.94 034 - 875 184 18,6 19504 1956 8.8 8.
EBl 874 B37 8.6 744 -0.93 -0.82 019 - 100.5 182 1073 195.4 1987 36 8%
B2 874 83,4 £9.8 759  -1.98 -1.0F7 029 - 91,2 1M 1790 195.4 195.4 384 384
ER @7 638 6929 780 -1 1D 050 - 934 174 1787 1954 1957 ne 10
g, B8 837 9.3 754 -1.05 -0.94 0.23 - 93.3 1818 182.7 1954 1963 3B 3.4
SdDv 04 0.6 0.7 1.0 0.2l 0.7 0.0 - LY L3 a2 00 13 60 0l
WECl 0.2 0.4 05 o 040 0.1l o4 - 33022 28 00 o5 0% 4%

4- Data Corrected Using “Sinplified Pracedure®



N R L At L ks b PR T Bt 4 o, T By e pn e

A b tar e i

TABLE D1-8
THBLE ND. J.1-3.2 (REV.1)

RERDSPATIALE SA-45N HELICOFTER (DAUPHIN) DOT/15C
CORRECTION DATA® B

S1E: 3 SIDELINE - 150 H. HORTH JUHE  &§,1983
CORRECTED CORRECTIONS (dR) Hgﬁgl?glc I&é’%‘!r? DATR(éEIEé;EﬁEE) SPEED(tlsecl-

1 EPHL  SEL  FHLTa ALk FASEY S IVAY LTV R A V- ) {Deg} Chy SR CPAR SRR GRYD  REF

300 FT. FLYOVER -- TARGET 1AS 135 TS,

3 HD TRACKING DATA

A4 9.8 B&.4  90.2  B80.9 -1.38 -L.23 -0.27 2.4 99.7 1948 199.6  212,1 215.)  6L.7  49.4
] 9.1 B&.1 L4 1D -0.57 -0.47 -0,07 1.4 12,7 2105 217.7 2121 2W9.6 4.9 49.
fé §7.6 84,3 9.4 7.2 -0.32 -0.33 0.4 LW 124,5 21,1 212,12 42,9 894
a7 91,3 842 9.9 W, -0.62 -0.55 -0.00 1.4 11,7 W93 Me0 2.1 2492 47,9 494
] 88,1 82,8 91,3 759 ~0,48 -0,44 -0,10 0,03 128.2 2124 0.3 2.1 N YR
7 9.2 862 937 9. -0.55 -0.48 -0, 1.32 17,5 20,5 7.3 2,1 2102 47,4 49.4
A0 89,5 B4.4 92.9 . 0.2 -0.19 -0.23 1,54 104 b4 W08 2120 . 6.9 894
g .4 802 933 MWD 0.7 <051 -G.i4 .31 1i8,%  210.2 U335 ULL 2452 468 49.4
Stabv 13 14 1.2 15 0.34 031 0.08 0.70 9.1 4.9 .7 0.0 17.1 23 o
0rcl Lo 1.8 0.9 g 0.27 0,24 0.08 0.5 6.7 47 1 6.0 125 1.7 6o
500 FT, FLYOVER -- TARGET 1AS 120 KTS,

mp o 88,9 B4.4 90,4 74,7 -850 -0.42 -0.02 109 105.8 2109 290 224 20,4 AL BLLY
812 83,4 83.6 90.2 75.9 <0.94 -0.84 -0.02 1.48 1254 204.3 250.7 212.1 240, 59.7  61.7
B3 89,5 B4 92 M2 -0.49 0,42 -0.13 1.37 1108 210,9 26,6 22,4 2269 9.7 41,7
Bl4 85,2 844 91,9 772 -1.02 0,87 -0.01 2.03 125.5 1.5 20,0 212,01 280.6  59.7 4.7
Mva.  B9.0 B4 0.9 T4.B 0,74 -0.64 -0.04 1.49 116, 207.4 2364 120 M1 401 L7
Std Oy 05 0.5 0.7 0.4 0.28 0,25 0.0 0,37 14,1 4.0 154 0.0 2.4 0.8 0.0
LCl 05 0.6 0% 0 0.33 0,30 0.07 0.4 11.9 .7 1y, 0.0 25.2 0.9 0.0
00 FT. FLYQUER -- TARGET 1AS 105 KTS,

C15 B2 85,3 9.3 7.6 -0,30 -0,19 -0.20 1.Bd 94.0 245 MUG.0 21 AUXRE 520 A0
(16 BB.6 B4.4 B9, 76,0 ~0.6% -0.52 -0,16 2,11 101,2  20%.0 2150 2120 242 514 549
L7 90,0 85.4 915 7709 «0.32 -0.34 -0.20 1.2 101.2 21,4 25,5 L1 2142 514 540
Cig KO TRACKING DATA

Cig 89,7 852 .3 77.4 -0.80 -0.70 -0.10 L.92 08,5 2054 AT ML 2237 514 540
€20 8%.4 851 9.0 N9 ~0.66 -0.5% <0.15 M1 90.6  208.1 208.1 721 221 514 54,0
Av%. 89,5 83.4 9.1 7.2 0,55 -0.46 -0.16 1,9 99,0 2096 Ul 24 24,2 5S40
Std v 05 0.4 0.8 0,8 0.23 0,20 0.04 0.14 1.0 345 Ll 0.0 A4 9.2 0,0
R ECl 05 04 07 0.7 0.2 0,49 004 04 .7 340 11 6.0 A 0.2 0o

1000 FT. FLYOVER -~ TARGET 1AS 135 KTS,

D2t 840 B0.7 85.4 7.6 -1.49 <091 003 - 1244 3204 390.5 3354 4082 47,9 9.4
D22 84,9 80,9 BE.B 4.1 . 0.11 -0.28 - 101.6 W11 350.4 3354 3424 474 9.4
23 852 B1.1 B4,3 704 =0.52 -0.34 0.1 - 1155 338,) 348 TS IT 2.4 A0
D4 047 80.3 847 714 0.7 -0.53 -0.10 - 118.5 332, 3.4 154 WL A7.4 49,4
02% HO TRACKING DATA

fvg, 847 B80.7 859 M7 -0.40 -0.42 0,13 - 115.0 33,0 3755 5.4 3755 425 49.4
Std By &% 0.3 0.9 10 0.53 0.2 043 - 9.4 1,0 13,2 0.0 26.4 0.3 0.4
QLCE 04 0.4 1.0 L2 0.42 050 0.15 11.3 .1 158 0.0 314 0,3 0.0

- Duta Corrected Using *Sisplified Procedure



TABLE D1-9
TABLE NO. J.1-3.3 (KEV.D)

AERDSPATIALE SA-345H MELICOPTER (DAUPHIN) g[}BTBFzC
CORRECTION DATA®
SITE: 3 SIDELINE - 150 M, NORTH JUNE  &,1983
ACOUSTIC  TRACKING DATA {Heters)
CORRECTED CORRECTIONS {dB). ANGLE (ACTUAL) {REFERENCE) SPEED(nlse:)__

{Deg) CPA SR CPAR SRR GAND  REF

Ev  EPNL  SEL  FMLTe  Ala AUPY Al A2 N

TAKEOFF -~ TARGET IAG 75 KTS. {T/0 FRON HOUER}

HO TRACKING DATA

TAKEOFF == TARGET [nS 75 KTS. (T/0 FRON GRAUND)

HO TRACKING DATA

9 DEGREE APPROACH -~ TARGET 145 75 X718,

By, HD TRACKING DATA

Wil 9.5 90.0 948 Bl 005 -0.09 0.02 - 134 1902 2001 191.2 208, 8.4 8.4
54 94,2 90,4 964 BLT 0.04 -0,02 Q.00 - 123,3 194 2289 1912 28,7  18.6  3B.6
Hof 5.4 91,8 98,1 8.8 0.4 .13 -0.08 - 100,4 2 1974 1910 1943 386 384
e e 91.F 901 838 ~0.03 -0.04 0,01 - 1093 1907 2022 191.2 2026 3B 304
fvg, 94,7 914 94,8 B2.8 0.02 -0.01 -0.00 - 1,6 18,6 2009 151.2 2085 38,8 3B
Stdly 1.0 0% L4 11 0.9 0,10 0.03 7.5 1.8 139 0.0 4.8 6.0 0.0
90101 1,2 L1 L% 1L i 011 0.04 - 11,2 FANE Y 0.0 7.2 0.0 00

*- Data Corrected Using “Simpl ified Procedure’
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TABLE D2-1
ADV. MACH FOR TARGET CONDITIONS ANAL. DATE:

AEROSPATIALE SA 365N DAUPHIN 2

ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES TAS TEMP (F) ROTOR RPM BLADE DIANM.

A 135,00 59.00 365,00 39.17
B 120,00 39.00 365,00 39.17
c 105.00 59.00 365.00 39.17

TEMPERATURE 77 degrees F (25 degrees C)
SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM.

A 135,00 77.00 365.00 39,17
B 120.00 77.00 365.00 39.17
c 105,00 77.00 365.00 39.17

TARGET CONDITIONS

SERIES DESCRIPTION
A 500 FT. LFO TAS = 135 XTS,
B 500 FT, LFO IAS = 120 KT8,
c 500 FT. L¥O IAS = 105 KTS.

* 365,00 RPM = 100% ROTOR SPEED

11-Mar-86

ADVM #
0.8748
0,8521
0,8294

ADVM #
0.8600
0.8377
0.8154

il




TABLE D2-2

ACTUAL TEST CONDITIONS

AEROSPATIALE SA 365N DAUPHIN 2
EVENT

Al
A2
A3
Ad
A5
AG
A7
AB
A9
Al0
Bll
B12
B13
Bl4
Cl5
Clé
Ci7
Cl8
C19
C20

IAS
135.00
130,00
132,00
120.00
132.00
132,00
132.00
132,00
131.00
130.00
119.00
116.00
116.00
116.00
101.00
100.00
100.00
100.00
100.00
100.00

ANAL. DATE: 1}-Mar-B6

TEMP (F) ROTOR RPM BLADE DIAM,

60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60,00
61.00
61.00
61.00
61.00
61.00
61.00
61.00
61.00

355.00
355.00
355.00
355.00
355.00
355.00
355,00
355.00
355.00
355.00
355.00
355,00
355.00
350,00
350.00
350.00
350,00
350.00
350.00
350.00

39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39.17
39,17
39.17
39.17

ADVM #
0.8556
0.8481
0.8511
0.8329
.8511
0.8511
0.8511
0.8511
0.8496
0.8481
0.8314
0.8269
0.8261
0.8169
0.7943
0.7928
0.7928
0.7928
0.7928
0.7928



EVENT
Al
A2
A3
Ad
A5
A6
A7
A8
A9
AlO
Bl1
B12
B13
Bl4
C15
Cl6
Cc1?7
c18
C19
c20

TEST
ALT
NA
NA
420,00
423,00
484,80
506.60
479,40
496.30
484,80
505.40
486,60
459,90
486,60
445,10
503.30
476.00
489,20
489,60
459.30
475,00

TABLE D2-3

ACTUAL TEST NOISE DATA

ANAL, DATE: 11-Mar-86

AEROSPATTALE SA 365N DAUPHIN 2
~-— PNLTM 492 FOOT NORM, --

——~~ AS MEAS, PNLTM ——w-

LEFT
NA
NA
92.90

NA
92,90
93.10
53.30
93.40
93.00
93.70
90.00
91.00
90.30
02.30
90.30
90.70
85.90
89.30
90.20
89.80

CENTER

NA

NA
93.60

NA
92.60
92.90
92,30
62.60
92.10
91.90
91.60
91.90
91.60
93.60
01.40
91.00
91.10
90.30
91.20
91.20

RIGIT
NA
NA

94,40
94.10
92.70
91.60
82.30
91.70
92.20
91.60
91.20
89.60
90.10
90.80
88.10
88.40
88.70
91.40
88.60
89.50

LEFT

NA

NA
92.15

NA
52.83
93.25
93.17
93.44
92.93
93.84
89.94
90.67
90,24
91.81
90.42
90.53
89.87
89.28
89,86
89.62

CENTER

NA

NA
91.98

NA
92.45
93.20
92.03
92.69
91.95
92.18
91.49
9l1.21
91.49
92.57
91.63
90.66
91.04
90.25
90.50
90.84

RIGHT

NA

NA
93.65
93.38
92.63
91.75
92.17
91.74
92.13
91.74
91.24
89.27
90.04
90,31
88,22
88.23
88.67
91.38
88.26
89.32

k-..-__..v.—...--_m.»-—..-..u_.__‘n.—.__,...._...-.-u.._(__r- eratm e




AEROSPATIALE SA 365N DAUPHIN 2

PNLTM {dB)

1-ZQ FEno1g

88.0 ,‘
0.7900

LEFT SIDELINE

R 1 | ; ‘ T
0.8100 0.8300 0.8500

ADVANCING BLADE TIP MACH NUMBER
+ CENTER LINE ¢ RIGHT SIDELINE

U e mm——— R VNP PR ot et eerni s

BLADE TIP MACH NUM. VS PNLTM
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TABLE D2-4

AERDSPATIALE 5A 365N DAUPHIN 2
LEFT SIDELINE

ANAL., DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8556 NA
A2 0.8481 NA
A3 0.8511 92.15
Ad 0.8329 NA
A5 0.8511 92.83
Ab 0.8511 93.25
A7 0.8511 93.17
A8 0.8511 93.44
A9 0.8496 92,93

AlO 0.8481 93.84
Bl1 0.8314 B9.94
Bl12 0.8269 90.67
B13 0.8261 90.24
Bi4 0.8169 91.81
Cl5 0.7943 90.42
C16 0.7928 90.53
c17 0.7928 89.87
ci8 0.7928 89.28
Cl9 0,7928 89.86
C20 0.7928 89.62

LINEAR REGRESSION EQUATION

Y=

R sQ.
R

STD.ERR
CORREL
SAMPLE

=

nnrHun

SLOPE
52,51

0.745
0.863
0.824
0.863

17

X 4

MEAN X
5.D. X
MEAN Y
5.0, Y
TOT VAR

INTERCEPT
48,12

0.8243
0.0260
91.40
1.58
2.49

Huuny

— e s



TABLE D2-5

LINEAR REGRESSION EQUATION

Y = SLOPE * X + INTERCEPT
. 52.51 48,12
RSQ. =  0Q.745 MEAN X = 0,8243
R = 0863 8.0, X= 0,0260
STD.,ERR =  0.824 MEAN Y = 91,40
CORREL =  0.863 S.D, Y= 1,58
SAMPLE = 17 TOT VAR = 2,49
PO R i e e e e e
SECOND ORDER EQUATION
Y = A + Bl %X 4+ B2 *x!
Y=  837.09 +-1869.82 * X + 1169.83 #X!
RSQ. =  0.705 MEAN X = 0.8243
K = 0.8 8.D. X = 0,0260
STD.ERR =  0.735 MEAN Y = 91.40
SIMPLE = 17 S.D. Y= 158




T e

PNLTM (dB)

ADV BLADE TIP MACH NUM. VS PNLTM

AERQOSPATIALE SA 365N DAUPHIN 2

82.0 -

¢-2d 2n91d

91.0 —

90.0 -
o
89.0 -
88.0 | ; , . . —
0.7900 0.8100 0.8300 0.8500

ADVANCING BLADE TIP MACH NUMBER
0 LEFT SIDELINE



TABLE D2-6

AEROSPATIALE SA 363N DAUPHIN 2
CENTER LINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8556 Na
A2 0.8481 NA
Al 0.8511 91.98
Ab 0.8329 NA
A5 0.8511 92,45
A6 0.8511 93.20
A7 0.8511 02.03
A8 0.8511 92.69
A9 0.8496 91,95

AlD 0.8481 92,18
Bll 0.8314 91.49
Bl12 0.8269 91.21
Bl3 0.8261 91,49
Bl4 0.8169 92,57
C15 0,7943 91.63
Clé 0.7928 90.66
Cc17 0.7928 91,04
C18 0.7928 90.25
Ci1¢9 0.7928 90.50
C20 0.7928 90,84

LINEAR REGRESSION EQUATION

R SQ.

R
STD.ERR
CORREL
SAMPLE

Y=

=

nanonmnon

SLOPE
25.75

0.641
0.801
0.516
0.801

17

*X o+

MEAN X
S.D. X
MEAN Y
5.D, Y
TOT VAR

=

=

=

INTERCEPT
70.43

0.8243
0.0260
91.66
0,83
0.70

b m—— a4 pen
ey e




TABLE D2~7
LINEAR REGRESSION EQUATION

R 8Q.

R
STD.ERR
CORREL
SAMPLE

R R A R R R AR TR R R R R T R R R R TR TR

non

E LI (O I |

SLOPE
23.75

0.641
0.801
0.516
0.801

*X o+

MEAN X
S.b X
MEAN Y
S5.0. ¥

17 TOT VAR

SECOND ORDER EQUATION

nannwnn

INTERCEPT
70.43

0.8243
0.0260
91.66
0.83
0.70

R 5Q.

R
STD.ERR
SAMPLE

:f_=

1

LR I

A+
50,40 +

0.233
0.482
0,534

17

Bl
74.57

MEAN X
S.DO x
MEAN Y
S.D. Y

o noun

*X 4+
*X 4+

0.8243
0.0260
91.66
0.83

B2
-29,71

®x!
xy!

LRI STl L Ty




PNLTM (dB)

ADV. BLADE TIP MACH NUM. VS PNLTM

AEROSPATIALE SA 365N DAUPHIN 2
94,0 - e ) - S

93.0 -
92.0 ~

91.0

£-20 TANOI1I

20.0 -

89.0 -

88.0 ) P— 1 ] - - —— r —— e
0.7900 0.8100 0.8300 0.8500

ADVANCING BLADE TIP MACH NUMBER
+ CENTER LINE




TABLE D2-8

AEROSPATIALE SA 365N DAUPHIN 2
RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8556 NA
A2 0,8481 NA
A3 0.8511 93.65
Adb 0.8329 93.38
AS 0,8511 92.63
Ab 0.8511 91.75
A7 0.8511 92.17
A8 0.8511 91.74
A9 0.8496 92.13

AlO 0.8481 91.74
B11 0.8314 91.24
B12 0.8269 89,27
813 0.8261 50,04
Bl4 0.8169 90.31
Cl5 0.7943 88.22
C16 0.7928 88.23
cl7 0.7928 88.67
cl8 0.7928 91.38
Cl9 0.7928 88.26
C20 0.7928 89.32

LINEAR REGRESSION EQUATION

Y =
R SQ. ]
R o
STD.ERR =
CORREL =
SAMPLE =

SLOPE
57.76

0.663
0.814
1,072
0.814

18

X ¥

MEAN X =
SaDo x =
MEAN Y =
5.0, Y=
_ TOT VAR =

INTERCEPT
43,15

0.8248
0.0253
90.79
1,79
3.21

e et A




TABLE D2-9

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
- 57.76 43.15
RSQ. =  0.663 MEAN X = 0,8248
R =  0.814 8.0, X= 0,025
SID.ERR =  1.072 MEAN Y =  90.79
CORREL =  0.814 S.0. Y= 1.79
SAMPLE = 18 TOT VAR = 3.2l
A R A R R A AR R AR R R AN R R R TR N MR RN A OO
SECOND ORDER EQUATION
Y = A+ Bl %X &+ B2 *y!
Y= 220,02 4 -395.21 *X + 275,72 *!
RSQ. =  0.657 MEAN X = 0.8248
R =  0.810 S.D, X = 0,0253
STD.ERR = 1,102 MEANY = 90,79
SAMPLE = 18 S Y= 1.79



ADV.

BLADE TIFP MACH NUM. VS PNLTM

AEROSPATIALE SA 385N DAUPHIN 2

94.0
1
93.0 -
|
|
1
92.0 -
)
L) ©
St !
= 91.0
F §
2
Q.

90.0 ~

-20 FTENOTS

89.0 -
<
00
88.0
0.7900

[ Ty | ] ]
0.8100 0.8300

ADVANCING BLADE TIP MACH NUMBER
¢ RIGHT SIDELINE




A 10-Hbr-86

TABLE D3-3

SIMARY TPNL LIVELS (dB)
DATA PROCESSED PER ICAD CFRTIFICATION PROCEDURIS

HELICOPTER: AFROSPATIALE SA-365N DAUPIIN
QPERATION: TCAQ TAKEDFT

EVENT LEFT CENIUH LINE ~ RIGHT 3 MIC
NUMBER SIDELINE CENTER SIDELINE AVERAGE
SITE 2 1 3

E26 94.40 9.0 83.60 93.10
E27 93.00 9.0 87.40 92.40
E28 93.50 97.10 87.70 92.77
E29 93.60 95.70 87.80 92.37
EX0 93.80 %.70 87.60 92.70
E31 NA 96.40 87.60 0.00
E32 93.80 96,00 87.60 92.47
E33 94,70 96.00 87.90 92.87
AVERAGE 93.83 96.38 87.78 92.67
SID, DIV, 0.57 0.47 0.37 0.27
% C.I. 0.42 0.32 0.2 0.20




A: 10¢ar-86

TABLE D3-2

SUMMARY EPNL IEVELS (dB)
DATA PROCESSED PER ICAO CERTTFICATION PROCELLRES

HELIOOPTER: AER(BPATIALE SA-365N DAURIN
OFERATION:  ICAO LJO

EVENT LEFL CINTER LINE  RIGTT IMIC
NIMBIR SIDFLINE CENTER SIDELINE AVERAGE
SITE 2/3 1 2
A3 NA NA NA 0.
& 94,20 92,70 51,80 92,90
A5 91,10 90,30 90,90 %0.77
A6 91.60 90.50 89,60 90,57
A7 9.30 90.20 NA 0.00
A8 9.70 90.10 89.40 90,40
49 91,20 89.60 NA 0.0
A0 92,20 .30 89.60 90.43

AVERAGE 91,90 90.43 90,26 91.01
SID. DEV. 1.08 1,07 1.05 1.06

o C.I. 0.79 0.79 1.00 1L.01



A: 17-Mar-86

TABLE D3-3

SIMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAC CERTTFICATION PROCELURES

HELTOOPTER: AFRCEPATIALE SA-365N DAUPHIN -
OPERATICN: TCAO APPROACH

TNENT LEFT  CINIER LINE  RIGHT 3 MIC
NOMBER SILELINE CENTER SIDELTNE AVERAGE
SITE 3 1 2

F35 NA N NA 0.00
F36 9.10 G440 93.28 %4.59
Fi6 95,60 95.70 93.78 95,36
F47 95.80 95,60 92,98 94.79
Fi8 95.40 96,20 92.58 94.76
Fi9 96.00 96,40 9.18 95.19
F0 94,20 96.60 9.8 94.06
Fil 94.70 96,00 91.88 9.19
AVERAGE 95.54 95,86 92,72 94,71
510, DEY. 0.8 0.74 0.84 0.48
% C.I. 0.62 0.54 0.62 0.35




APPENDIX E (E1-E3)
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TABLE E1~1
TABLE WD, K.3-1.1 (REV.1Y

BELL 222 HELICOPTER o01/15C
1731786
CORRECTION DATAN
§ITE: 1 CENTERLINE - CENTER JUKE 14,1983
ACOUSTIC  TRACKING DATA (Heiers)
CORRECTED CORRECTIONS (dBY ANBLE (ACTUALY {REFERENCE)  SPEED(n/sec}

Ey EFHL  SEL  PHLTe Al ALPY AL A2 AL Deg) chy SR CPAR SRR GRWD  REF

12 DEGRE APPROACH -~ TARGET 1AS 45 KIS,

122 906 933 9%.% B3 0,52  0.46 -0.08 - 1071 422,7 1283 11724 A28 235 44
128 95.9 917 99,5 65.2 -0.04 =007 -0.07 - 10,4 15,7 1.5 174 1052 8 2L
T29 971 FL0 98.7 Bd. 0.00 -0.03 -0.0B - 12,1 1162 1372 1174 1304 22,5 230
fvg. 9.9 92,7 9%.4 65,2 0.16 0.2 -0.08 - 3.2 1182 12,7 2.4 120, 229 23
ftdlv 0.9 0.8 0.4 07 0,3t o030 001 - 7.9 39 49 6.0 85 0.6 0.0
rer 14t Ll 13 0.53 5% o001 - 113 8.4 1.7 0.0 143 £.0 0.0
12 DEGREE APPROACH -- TARGET IAS S5 K15,

i §2.9 827 95.2 NG -0,03 -0.06 -0.30 - 10,4 115,7 1234 1174 1262 264 203
31 8.0 899 §5.5 BO. 0.16 0,11 -0,27 - 109.4  112,9 1250 1174 1244 24,7 .

32 951 B9.8 9B.3 BAS -0.07 -0.01 -0.02 - 15,9 115.3 1200 1174 1304 27,8 20,

fwg, 4.1 B%2 953 607 0.02 -0.02 -0,20 - 1.9 1143 1255 17,4 126 269 0.3
Std v 1.2 13 L, 1.8 0.12 042 047 - 3.5 14 24 0.0 3.3 0.0 0.0
9ICE 2.4 21 .9 A7 621 619 026 - e 24 A0 [ ] 1.4 00
12 DEGREE APPROACH -- TARBET 1AS &5 KTS.

Vil 9l 6B 93.8  B0. «0,05 0,13 -0,06 - 118.4 1154 1312 1174 1305 2.4 LA
iy §3.2 87,7 954 79.7 0.1 -0.14 007 - 121, a8 10,9 11724 130, 32.1 3L

By 959 BB 9L.8 Bl.2 -0.13 -0.45 0.1 - 10,0 14,6 1297 1174 4329 M2 3

Avg.  93.4 88,2 94,0 803 =0.0% -0.04 043 - 194 HA8 13LT U174 139 320 334
Std Oy 0.4 05 0.7 0B 004 001 Q0% - 2.2 08 2, 6 2.9 . .

2C 67 09 13 13 0,07 002 0.5 - 3.6 0.8 44 6.0 5.0 1.2 W0
12 DEGREE APPROACH -- TARGET iAS 70 W18,

W4 932 B8RS 9.4 BOA 0.57 056 0.3 - 197,06 123,0 1384 174 137 3. W
Wiz 935 68,2 96,4 00% .06 003 004 - 1040 118,7 1204 1174 1210 36,2 DD
W 931 081 %42 80,2 A7 041 004 - . 17,8 1327 114 1, W 30
o 2.5 828 e .Y 0,27 0,24 -0 - 19,1 tie.8 1360 1174 1A, 15,2 WL
fivg., 93,1 88,2 95.8 80.2 0.27 .24 001 - HAS 19,1 138 1174 1299 384 360
Stddv 04 O3 0.7 03 0,22 0,23 0.0 - . .8 7.9 0.0 &0 0 00
WIch 0.5 04 0B 0.3 .26 027 010 ] 33 9.3 6.0 7. 14 00

%= Data Carrected Using "Siapiified Procedure®



TABLE E1-2
TABLE NO, K.5-1.2 CREV.1}
BELL 222 WELICOPTER
CORRECTLON DATA®
SITE: 1 CENTERLINE - CENTER

ACOUSTIE
CORRECTED EORRECTIONS {4E) ANGLE

Ev EPNL  GEL  PHLTs  Ate MUY AUR) AZ NS {DtTg)-

& DEGREE APPROACH —~ TARGET 1AS 45 XTS,

7 A 910 9.1 814 -1.05 -1.0t 0,28 - 150.9
[ ¥2. 828 9n4 70.9 -2 =107 048 - 108.3
1] §i.p BTG W0 9.1 -0.93 -0.8& 030 - 124.2
fvg. 939 B4 945 B0.O -6 -0.98 6.3 - 122.8
St v 1.4 1.6 24 2.8 040 Q.11 Q.42 - 1.5
MIC 27 2.7 Ay A7 0,46 008 0,20 - 36,2
4 DEBREE APPROACH -- TARGET 1AS 55 KTS,

Mo %64 9.8 989 B4M -0.59 -0.40 -0.40 - 121.4
Nl 940 %0.8 9.4 82,3 -1,08 -1,03 -¢.22 - 127.8
N2 9&-0 93]4 10003 £ ~0.18 =0,19 -0.40 = 135.1
Hi3 92,4 927 9% 03,7 104 -1.00 043 - 134.3
fog. 96,8 92,2 90.8 B4 0,72 -0.70 -0.15% 1297
Sy 14 1.2 1,7 A6 0.42 0.40 0.3% - 6.5
$ICI 1.4 t4 21 23 050 0.47 04 - 2
& DEGREE APPROACH -- TARCET 1AS 75 KTS,

014 947 924 98,2 3.9 -.10 -4.06 0,30 - 107,14
015 963 919 98,3 837 -0.42 -0.42 021 - 124,
016 96,0 9.7 w0 A2 -L28 119 o4 - 107.9
fivg. 953 9.0 901 B3.4 -1 -0.98 01 - 113.0
Sddv 0.4 03 03 0.4 0.4 0,30 0,10 - ]
0261 0.4 08 0.5 0.4 0,58 0.50 047 - 14.0
& QEGREE AFPROACH -~ TARGET IAS 85 K15,

P17 94,2 898 964 Bl.4 =116 -1.08 0.2 - 128.7
MO D 905 94,4 A28 =046 -0.46 0,11 - 125.7
P 95,2 914 973 BALD -0.48 -0.47 0,42 - 136,59
M?' 4.6 0.4 948 02,4 =0.20 -0.67 0.13 130.3
stddv 04 0B 05 1.3 040 0,35 0,24 - 5.6
21C 0.8 1.3 48 2.2 0,47 0.60 0,40 9.4

- Outa Corrected Using *Simplified Procedure

DoT/15C
1/31/86
JUNE 14,1983

TRACKING DATA (Heters)

{ACTUAL) (REFERENCE)  SPEED{w/sec)
CPh  SK CPAR SRR GRRD  FEF
106.4 210.6 119,73 %1 22,5 231
105.0 111,4 1193 126,7 23,4 71
108.0 130,46 319.3 1444 210 23
106,72 153,5 19,3 171.7 W0 234
1.1 971 0.0 54,2 0.6 0.0

1.9 9.3 9.0 108.3 1.0 0.0
111,2 1304 119,3 139.9 24,5 28,7
106,0 134,10 19,3 150.9 24,6 28,3
14,4 1850 119,73 {69.4 25,1 28,3
106,5 140.%9  119.3 166, 8.8 28,3
110.0 144,46 1193 15,8 25.8 28,1
4,7 15,4 0,0 14,0 20 0.0
9.6 10,4 0.0 18,5 2.3 0.0
106.5 1414 1193 1243 3.9 388
1110 1349 115,31 1439 38.4 3B,
104.4 1097 193 1204 B4 384
167.3 1183 1193 134 3R2 .4
3.4 1S 0.0 10, 6.3 0.0
9.7 207 0.0 18, 0.5 0.0
105.6 135,2 119,31 150,9 445 43,7
112.9 130.9 $19,1 145.9 40.7 43,7
2.4 1831 1193 12 2.9 4317
110.2 1457 119.3 152.7 42,4 43,7
4,1 5, 0.0 13.B 14 0.0
6.8 254 6.0 23,3 23 00



TABLE E1-3
TABLE MO, K.5-1.3 (REV.D)

BELL 222 HELICOPTER GO /788
1/31/84
CORRECTION DATA®
SITE: 1 CENTERLENE - CENTER JUNE 14,1983
ACOUSTIC  TRACKING DATA (Heters)
CORRECIED CORRECTEONS (4K) ANGLE (ACTUALY (KEFERENCE)  SPEED{m/cec)

By EPFNL  SEL  FPHLTM Al ALEY LA A2 NS {Dea) CPh SR CPAR SRR GRHD  REF

& DEGREE APPROACH -~ TARGET 1S 85 KTS. (ICAD)

i 97,0 92,6 9B £3.9 =0,30 -0,36 042 - 142 U419 137.8 119.3 1444 3.2 334
L2 7.4 31,9 100.7 B5.9 =0.12 -0.12 o0 - 122,0  112,5 130.4 119, 140.8 347 1.4
13 98,0 93.4 1004 B5.5 -0 -1.08 037 - U2.B 1059 119.4 1193 1349 33,3 334
%) §7.4  93.0 100.2 @55 =0.74 -0.76 033 - 187 1089 12,5 1193 1344 337 33A
L% 97.6 93,2 100.2 85,3 -0.08 -0.87 0,38 - 167,0 107.4 42,4 1193 14,8 337 13,4
L§ 98.7 942 1011 84S -0.57 -0.57 017 - 174 146 1281 1193 137.0 330 334
ME. 92,9 7.4 100.2 654 =042 -0.43  0.28 8.2 1109 2.8 19,3 1364 354 334
Sdly 0.8 0.8 0.8 0.9 0,37 0.35 03 - 4.0 4.4 10.3 0.0 8.8 0.6 0.0
WL 0.5 0.5 0.4 87 0.3 0.29 0.09 - 4.9 o 8.5 0.0 G5 0.5 0.0
TAHEOFF -~ TARBET 1AS 55 KTS, (1CAD)

K20 HO TRACKING DATA

Kl §0.1 85.4 9.6 74.4 77 .82 095 - 16,3 102,10 203.1 1412 157.6 32,5 3.4
£22 90,8 88,1 930 789 4,47 A49 1% - 1189 2030 229.5 1412 152,02 32,2 3.4
23 80,8 8,6 919 708 4,50 4,38 -1 - 14,1 213,86 24,3 1412 1547 33,4 3.4
KM 90,5 6.4 93,3 728 Ads A3t -1.88 - 1086 2131 204.9 412 1490 295 134
K 9.5 86,7 94,0 70,4 5.9 516 -1 - 9.9 280 0L 146D M43 0. T,
g 90,7 BA.3 934 707 M 43 1.5 - 10,2 210,0 2047 1412 1514 31,7 33.4
Sd0v 0.5 0.5 0 1.0 LI 0,93 0.1 - [ 16.¥ 12,5 0.0 5.5 1.6 0.0
el 05 0.5 0.6 1.0 1.08 0.88 037 - b.4 61 1. 08 5.2 1.5 00

%- Duto Corrected Using "Sinplitied Frocedure®
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CORRECTED

TABLE El~4

TABLE ND. K.5~1.4 {REV.1)

Ev EPNL  GEL  PHLTM Alm

500 FT. FLYDVER -~ TARGET [AS 137KIS.

87 71,4 86.8 9.7 79.3
B8 72.4 87,4 937 .8
By 91.9 825 96 .3

fwg., 9L.8 87.2 9i4 7.5
. 0.4 01 03
92Cl 0.5 0.6 &1 05

Cl0 91,1 B, 610 70.6
Cii 9.1 07.4 946 802

€12 92.2 87,5 %4 9.1
€13 %09 863 932 A7
ci4 90,4 88,0 92,7 70.3
€5 M. 866 M0 N7

Av%. 91.3 D40 930 M.
Sld Dy 0.6 Q.8 0.7 Q.7
902 C1 0.5 0.5 0.4 0.6

W00 FT. FLYOVER — TARGET 145 110 X156,

Bs 90,8 085 L1 .9
Di7 90,4 84,4 920 7B.4

DiB  91.2 @857 9L2 0.6
ﬂzg. 0.8 88,5 931 78,7
Std oy 0,3 0.2 0. 0.2
9% Cl 05 03 0.2 0.3

00 FT. FLYDVER -- TARGEY 1AS 96 KTS.
£19 90,6 85.9 MS 790

Ava. 90,6 85,7 G TRt

Std v - - - -
grelr - - - -

BELL 222 HELICOPTER DOT/75C
210186
CORRECT10H DATA
CENTERLINE - CENTER JUKE 15,1983
ALOUSTIC  TRACKING DATA {Meters)

CORRECTIONS (dB) ANGLE (ACTUAL) {REFERENCE)  SPEED{n/sec)
ALY A A2 NS {Dey) CPA SR CPAR SRR GRKD  REF
-0,57 4,5 0,31 0.57 i28.6 1404 179.6 15040 1918 72.0 NS
-0 -2,50 1,13 0,32 132.6 114,08 156.1 13,0 203, 5.1 0.5
=3,09 -2.86 1.0B Q.68 13,5 1108 150.3  150.0 2034 2.0 MG
2,12 -1,97 085 0,52 13,2 2.0 162.0 1500 1997 7.0 W

1.3 124 047 0.18 2.3 164 15.4 0.0 4.8 1.8 0.0
.29 2,08 079 0 1.9 7.1 282 00 LS 30 00
2.4 2. 071 0.82 145.9 1207 220.9 1500 2744 5.3 45.)
-0.43 -0,38 Q.18 4.82 142,2 1410 23,5 150.0 244, 85.3 65

~1.40 <158 0.54 0.84 139.4 126.1 192,7 150.0 229.2 5.3 453
~3.42 -3 117 0,79 13,1 105,7 §40,2  150.0 199.0 5.8 4.3
2.2 -2 0,77 0.9 132,6 1184 151,0 1500 203.8 45,3 45
-0.26 -0.21 0,12 100 15,2 WL9 202.6 1500 210.7 M8 45
-1.67 1,41 0,58 0.8 17,8 1259 191.5  190.0 227.3  #5.3  6h.]
1,19 115 0,37 0.8 5.0 1.3 5.1 00 284 03 0,

0.90 095 0.32 0.08 5.0 {1.8 .8 0.0 2% 0.3 0.0
0,73 -0.72 0.46 0,74 133,3 138,95 187.5  180.0 2064 .6 5bu
=0.77 -0,72 0.31 0.4% 40,3 1360 2,7 150.0 2. 9.2 S
=0.48 -0.42 0.4B  0.49 19,5 1305 176.2  130.0 194, 9.2 G
-0.72 -0.69 0.48 071 1343 1367 192.8  150.0 2117 G0 GA4
0.06 0.06 0.03 0.03 5.5 6.8 1.8 0. 20,7 6.3 00
0.07  0.10  0.04 0.05 .2 1.3 .1 8.0 .9 0.5 0.t
=041 043 0,26 0.87 133.7 105 1944 150.0 207.5  4R.% AR
-0.41 -0.43 0.2 0.87 13,7 140,5 1944 1500 2007.5 4% 4%

- Dita Correcled Using 'Siaplified Pracedure®



TABLE El-5
TABLE ND. K.5-1.5 (REV.1)

BELL 222 HELICOPTER DOT/15C
1/31/84
CORRECTION DATa*
SI17E: 1 CENTERLINE - CENTER JUKE 15,1983

ACOUSTIC  TRACKING DATA (Heters)
CORREETED CORRECTIONS (8B) ANGLE (ACTUAL} (REFEKENCE) ~ SPEED(n/sec)

E  EPNL SEL PMLTM Ala MAMPYALAY A2 A3 Dey) PR Sk CPAR SRR CRND . PEF
1000 FT. FLYGYER -~ TARDET 1A 123 K1S.
Mo B84 B2 884 7LD -0.71 -0.78 Q40 - 1380 2240 W50 0.0 4304 M8 £33
M D84 8.3 BLO T3 G5 0,50 0.04 - 105 309.8 4339 00,0 4205  45.3 43,
01 859 B9 059 71 006 0,02 0.2 - ARE 29572 4075 300.0 4i4d M3 413
Mo 850 019 gha 719 gl 047 -0.03 - 1EE7 B35 M2 0000 4295 G4l 333
B 858 82.0 8.0 5 0% 0049 003 - 130.2 3097 4057 20,0 3930 A3 433
[ - BAS B0 71 g5 -0i52 -0 - 129.5 282,10 5.5 0.0 3B0.7 &5 433
i B8 822 B L2 007 0.02 049 - 1333 2967 4085 3000 A3 648 43.3
Sy 04 0.3 02 03 0,82 0.56 0.8 - 28 157 2.9 To.0 15 06 o
$ICl 64 0.3 02 03 0.51 0.4 017 - L3125 BRI 00 152 05 0.0
APPROACH =~ MULTI-SEQ,1
WL NS 8B4 94 B2 424 459 2.8 - HBS L5 814 19,3 1358 ALS 334
B, T35 BB IEA B0 A% -5 281 - MAS L5 84 1.3 1 2.5 B4
wmu - - - ..o T T s
APPROACH == MILTI~SEG.2
R2 926 62,2 A6 T -0E3 45 159 - L9 499 754 104 1265 327 a4
My, Wb 02 W4 M2 Al eSS - LY 4.9 754 74 1265 327 14
wme - - - - . T T T e
HPPROMEA -~ MULTI-SEB,3
S 954 909 993 B4 -3 -3.28 -0.57 - HLZ O BL3 &2 174 159 23 314
338 -3.28 -0,57 L2 OBLI BL2 M7 1359 2.3 34

ﬁvg. 5.6 9.9 9.3 M.
Stdby - - - -
1 - - - -

1- Data Correctad Using *Simp)ified Procedure!
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TABLE El-6
TABLE HD. K.5-2.1 (REV.1)

HELL 222 HELICOPTER DOT/T5C
1/31/04
CORRECTION DATA®
SITE: 2 SIDELINE - 150 M, SOUTH JUNE 14,1983
ACOUSTIC  TRACKING DATA (Neters)
CORRECTED CORRECTIONS (aB) ANGLE (ACTIUAL) {REFERENCE)  SPEED(a/sec)
B ERNL SEL  PHLT: Al AUPY A A2 A3 {Deg) trh SR CPAR SRR GRND  REF
12 DEGREE APPROACH ~~ TARGET 15 45 W1S,
17 9.5 9.2 9.3 8.8 0.2 038 000 - 104.4 1925 1980 190.5 1944 735 214
128 942 839 944 gllp 0.04 -0.03 -0,08 - 1043 189,3 194,3 10,5 (94,4 02.% 23.1
129 5.8 918 9.4 83,0 0.06 -0.01 -0.0B - 108,58  188.5 198.9 190.5 201, 2.5 2.1
Mvge 95,2 90.9 9.0 8.8 0.1 0,04 -0,04 1058 189.8 197.3 1905 98,1 20,9 231
e Dy 0.9 0, 6é 0.4 0.10 010 0,08 - 2.5 24 2.4 0.0 2.5 0.6 0.0
XCl LS 1.6 0.9 0.9 0.17 048 0.1 4.1 1.0 44 0.0 4.2 1.0 0.4
12 DEGREE APPROACH -~ TARSET 1pG 55 K1,
U 944 898 959 M. 0.05 007 -0.31 - 124 1882 2034 190.5 2080 26,1 8.3
UL 95,2 90,7 955 g1.8 0.14 0,07 -0.24 - 134, 189,48 7 190.5 . 26,7 283
W2 744 904 i1 8308 0.00 -0.04 -0.04 - He.2 1879 095 1905 221 08 a3
fva. 947 90,1 94,2 01,7 0.08 -0.00 -0.20 1209 183.6 2254 1905 2277 2.9 8.3
Bdbv 04 0.6 0.8 0.9 0.07 0. . - i1, 0.9 334 0.0 32, 0.8 0,0
WWEL 07 0 14 1.4 012 0.2 024 - 19.5 1.i 85,9 0.0 544 .4 0.0
12 DEGREE APPROACH -~ TARGET IAS 45 TS,
VI 934 BB.8 9a0 D12 0.06 -0.02 -0,0 - U8 1807 2082 190.5 2001 3.4 3.4
U4 - 8.0 BB.A 9.8 4.1 0.01 -0.01 -0.13 - 1.6 1803 D235 1905 2241 15y 33.4
VI3 933 8.8 95.% pi.3 000 -0.00 -0,27 - 12,1 188, 24,7 1905 20704 3405 33.4
fvp. 833 BA.7 959 01,2 0.04 -0.01 -0.16 - 9.8 1884 21,2  190.5 2205 32,0 33.4
v 01 04 6.2 0.1 0.03 0.0 0,08 - 5. 0.3 104 0.0 1.8 0.7 0.0
JXCE 0.2 0.2 o4 0.2 0.04 000 0,14 - 8.9 05 125 0.0 14,2 L2 0o
12 DEGREE APPRDACH -- TARGEY 1AS 78 W7,
Wit 93,2 BB, 95,3 80,4 036 024 643 - M3 1935 237 1905 280 3.4 3.0
M7 93,1 80,5 955 B0.9 Q.13 0.0 0,04 - 14,1 189.6 207.6 190.% S 38,2 38,0
W0 2.9 88,4 959 Ay,1 0.7 0,10 004 - 124.8 30.2 2.6 1905 2329 3.5 360
RiC 929 BRS ¥4 g0l .27 0.1 <01 - 19.3 90.9 Ub.4 190,5 2480 5.2 34,0
M, 93,0 88,8 95.4 86,7 0.3 0.4 0,03 - 12,4 1910 230.8 1905 0300 344 380
Sdbv 0.2 0.2 0.3 0.3 0.0 0.08 0.1 - 8.7 1.7 147 NETN 1.0 0.0
WICL 62 03 03 0.4 012 009 042 - 2.8 2.0 19.4 0.0 19,0 14 .0

A- Data Corrected Using 'Siaplified Procedure’
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TABLE El-7
TABLE ND. X.5-2.2 (REV.1)

BELL 222 HELICOPTER 0B1/75C
‘ 1/31/88
CORRECTION DATA®
SITE: 2 LINE - 150 ¥, SOUTH JUNE 14,1983
ACOUSTIC  TRACKING DATA (Neters)
CORRECTED CORRECTIDNS (dR) ANGLE (ACTUAL) (REFERENCE)  SPEED(n/sec)
Ev EPNL.  SEL  PNLTM  Alm AUPY ALRY A2 N (Deg) crh SR CPAR SRR GRND  KEF
# DROREE APPROACH —- TARGET [AS 45 K15,
87 90.0 84,1 BRI 4B ~0.3% 034 002 - i30.1  1B3.4 239.8  19L.7 250.4 22.5 234
1] 88.2 8y 877 7.7 -0.37 -0.35 0.24 - 987 3. 184,83 191,7 193, 3.4 241
Ny 8%.1 B854 83,8 7.3 =046 -0.28 000 - 116.2 184,37 20G.4 191, "] H 231
fvg.  89.1 85.5 98,4 74,3 0.3 0,32 0,02 - 14,3 1834 209.8 191.7 219.0 23.0 23
Sté0v 0.9 G608 0.6 0.07 0.04 011 - 14,8 4 28,0 0.0 29.2 0.6 0.0
WL 1S L0 14 09 0.11 0.06 019 28.3 1.1 47.2 4.0 . 1. 0.0
& OEGREE APPROACH -- TARGET 1AS 55 KTS.
Hi¢ 91,0 84,4 93,3 77.8 -0,22 -0.49 -0 - 99.9  186.3 189.1 19L.7 1946 245 20.3
il 09.2 B47 %07 7SS -0.34 -0,34 0,46 - 2.9 183.2 183.5 1917 1919 M. 283
M2 93,7 B8%.0 958 B80.7 =0.02 -0.04 -0.44 - 1228 189,2 215.0 19,7 226, 4.3 28,
N3 90,6 @58 9L 752 -0.32 -0.33 0,30 - 13.2 1835 233.4 1947 . 8.4 20,
fvg, 9.1 BES  9R7 .3 -0.2 -0.22 -0.31 - 1.0 1855 207.7 1917 4.8 258 2.3
Stalv 1.9 1.8 2.4 2.8 Q.15 0.34 0} - 17.2 2.8 25.1 . . 2,0 0.0
1€l 2.2 241 2B 3.0 .47 .47 040 - 20.2 3.3 294 00 3.0 2.3 0.0
& DEGREE APPROACH -~ TARGEY !AS 75 WIS.
014 94,8 90,3 947 823 ~0.28 -0.32 007 - 1288 1800 235.4 19L.7 460 1.9 308
035 93.9 689.% 95.8 B0.B -0.17 -0.19 0,07 - 132.4 6.1 220.% 1917 22,5 384 0.8
016 94,0 8.2 9.7 BO.G -0.37 -0.38 044 - 1222 182, 4 19 . B4 308
pvg. 94,2 BA.5 6.1 1.2 -0.27 -0.30 0.0% - 1245  184.0 22,9 191.7 2333 18,2 0.4
Sta v 0,5 0, S 0.9 0.4 0.10 004 - 3,7 1.9 10.4 0.0 11,0 63 0.0
S Cl 0.8 L1 0.8 L6 617 016 0.7 - 43 33 12.5 60 185 0.5 0.0
& DEGREE APPROACH -— TARGET 1AS 85 KTS.
P17 92.8 8B4 9.4 807 0.3 -0.36 Q.43 - 1.0 18,9 M3l.4 19,7 228,46 435 437
P 92, 4 150 BT «0.10 -0.14 0,21 - 108,2  1B87.2 197.0 19L.7 201.7 40,9 437
Py 92,1 88,0 947 BOLZ =0.13 -0,20 001 - 1094 1868 197.6 1907 2B A9 A7
fvg,  92.4 88,2 980 805 -0.19 -0,23 -0.02 N7 185,46 202.7 1917 209.4 42,4 41,7
Sddv 9.4 03 04 03 0.13 o044 017 - 1.2 2.3 9.3 0.0 12.4 1.4 00
0%C 0.7 05 0.8 05 0.2 0.1%  0.29 121 39 .7 0.0 20.8 23 0

1~ Data Corrected Using *Siuplified Procedure®
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TABLE EL-8
TABLE HO. X.5-2.3 (REV.1}

BELL 222 HELICOPTER bOT/75C
1/31/88
CORRECTION DATA*
51k 2 SIDELINE - 150 H. SOUTH JUNE 14,1963
ACOUSTIC  TRACKING DATA (Meters}
EDRRECTED CORRECTICNS (dB) ANBLE (ACTUAL) {REFERENCE)  SPEED({w/set)

Ev EPHL  SEL  PHNLT Al AHPY ALLRY A2 A3 (Deg) Cra &R CPAR SRR GRMD  REF

& DEGREE APPROACH -~ TARGET 145 65 K14, {I1CAD)

L 94,4 099 95.0 .9 <011 -0.14 0,03 - 16,2 182,9 2093 191.7 N34 3.2 134
L2 #3.4 BBy 931 78.8 0,03 ¢.01 0.9 - 132,95 190.0 281.0 19L.7 283.4 A7 334
L3 92,0 7.5 933 9.8 -0,32 0,33 0.13 - 140.2 1831 2863 19,7 D996 3LY 33
L4 $3.3 89.% 94,2 79.7 =0,22 <025 0.5 - 1343 184,9 254,2  190,7 2436 317 JIA
L5 92,4 fB.1 93,4 78,1 ~0,33 -0.33 017 - B9 1040 1045 1917 1907 33,7 31
14 91,2 88.6 90 74, -0.22 0,19 0.4 - 123,9 1865 2M.5 197 230.8 3.0 334
fvg, 9.1 08,7 939 M.2 ~0.49 -0.20 0,12 122, 184,01 0.0 1917 M7.2 334 334
Stebv 0.7 0.8 0.2 0.7 0.14 013 0.07 - 0.2 A 40,7 Lo ALY 0.6 0.0
WECE 0.6 0.7 8.4 0.4 011 01 0.0 18.4 1 1.5 0.0 344 0.5 0.0
TAKEDFF =~ TARGET 1AS 45 K74, (ICADY
| . . ND TRACKING DATA
K2l B2 BAL 904 S 1.5 1.48 -0.55 - $8.3  235.3 2347 2060 207,31 325 314
K2 B%.4- 0o 9.8 .8 2.4 264 091 - 96,5 259.B 261.5  206.0 207.3 Q£ 334
K21 B9 g4 918 749 2,87 248 -0,77 - A 2606 2823 204.0 A 4 314
4 B30 03,6 90,9 744 240 247 130 - . 2599 2800 206,0 Jd 0 295 3.4
K25 B9.0 834 9.0 744 L1 2.9 -1.29 - 8.4 T3 2.3 206,0 2086.0 30,4 334
lwa. 89.1 8.9 8.0 M. 2,54 2,19 0.9 - 909 2076 260.8 2060 2068 7 34
Stalv 0.3 00 0.5 0.2 0,58 0.5 0,33 -~ U 1.9 111 6.0 0.7 L6 A
000 0.3 04 05 0.2 .55 052 031 - 5.3 18 125 060 02 i 0.0

*- Data Corrccted Using *Simplified Procedure’
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CORRECTED

CORRECTIONS (0B}

TABLE El-g

TABLE ND. K,5-2,4 (REV.1)

BELL 222 WEL)CDPIER
CORRECTION DATA®

SIDELINE - 150 ¥, SOUTH

Ev  EPNL  SEL  FPHLTw

500 FT. FLYQUER -~ TARGET
w7 .5 89,0 94,1
BB 93.6 07,0 94,7
Be .3 BS99
fvg, 93.8 89,2 94,5
Stddv 0.4 0,3

ACl 0.7 0.5 0.7

500 FT. FLYDVER -- TARGET

avg. 93.2 BR.Y 94,2
8t 0.4

P05 L1 0.4 0.4 0.3
W00 FT, FLYOVER -~ TARGET
Dl 90,9 07.0  90.2
D17 90,9 @70  %0.8
big 9.8 5.8 90.9
Avg. 90,8 5,9  90.4
Stdbv 0,2 0.1 0,

gexct 0.3 0.2 0.7
500 FT. FLYDVER -- TARGET
E19  89.8 05,7 @9.5
ﬁvg. 87,8 85.9 89.5
Std by - - -

L v - -

AUPY NAY N2

ALn
A5 137 K15,
80,4 -0,28
80,5 -1,13
80, -1.39
80,5 -1.00
0.1 0.42
0.2 1.05
188 127 K18,
80.4 =0.8%
20.8 -0.04
80.4 -0.67
81,0 ~1.32
80,9 -0.9
81.1 0,08
80.8 Q.64
0.3 0,51
9,2 0.42
A8 110 K18,
7.6 ~0.06
77.7 '0;17
78,2 ~0.19
7.8 0,14
0.3 0.07
IAG 96 KTS.
. 0.07

78,6

0.07

-0.18
-0.23
-0.18
=020
4.03
0.05

~0.07
~0.47

- Daty Corrected Using *Sinplified Procedure’

» .

CoOD HOoSoS
e E

b g B3
L Sart )

Tl
o

.3

o 3
..-h.‘lz abe

¢,
0.0
o,

0.1
¢.16

N3

ACOUSTIC

ANGLE

(Deg}

DOT/TSC
2/10/86
JINE 15,1963

TRACKING DATA (Neters)
(ACTUALY ~ (REFERENCE)  SPEED{m/sec)
PSR CPAR  ERR  GRMD  REF
2049 37 A24 WY 720 0.5
199.4 3565 212.1 LS 5.1 705
18,0 430,37 2121 5010 72,0 70.5
1930 FL2 221 05 730 70.5
103 620 00 84 1.8 0.0
174 1007 0.0 157 3o 00
192,0 1930 2121 22 453 5.3
2056 4068 2020 4193 653 45,
1954 190,86 2121 25,8 63 5.3
1610 22,2 A1 B/NS A5 53
1908 2081 221 227 853 K3
06,6 2132 2021 2450 0B 45.3
W54 M2.0 NZY 262 450 453
9.2 BLS 0.0 794 0.3 0.0
75 611 0.0 &3 03 0.0
002 20,2 24 ULA 5.6 b
00,9 2114 2021 2023 592 5hié
02,9 2085 2021 280 9.7 %606
22,4 268 A1 2222 5.0 5.8
0.5 11,7 0.0 12,5 0.3 0.0
09 197 0.0 20 0.5 00
05,0 2153 N1 228 499 49.4
05.0 N53 22,10 228 9.9 49.4
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TABLE E1l-10
TABLE HO. K.5-2.5 (REV.1)

BELL 222 HELICOPTER DOI/TSC
1/31/86
CORRECTION DATAM
SITE: 2 SIDELINE - 150 B, SO0UTH JINE 15,1983
ACDUSTIC  TRACKING DATA (Neters)
CORRECTED CORRECTIONS (dB) MGLE (ACTUAL)  (REFEREWCE)  GPEEDIa/sec)
Ev  EPNL SEL PMTa AMa  ARIPYAMM AT A3 (eg)  CRh SR AR SRR GRND  KEF
1000 FT, FLYOVER -~ TARGET 145 123 KTS,
M BZ2 832 BLS 724 -0.85 -0.64 034 - %8 L7 ML] WG4 3.4 M8 L3
A2 B7.0 B0 Bes 732 02 037 006 - 9.5 BB B 0 0 T o O
A3 BAB B2.6 883 723 0,00 -0.03 0,12 - 193 @04 W59 384 i 43 83
M 88,3 824 53 202 0L 0,38 <0001 - 1013 2 30.0 IE4 TN0 M 63
p 8.5 B4 885 723 03l 036 008 - 1091 LA 335 A 5y 41 63
Ab BB 87 BS.S 723 -0.23 <035 034 - A0 JMBE 9814 T354 1000.9 5.8 T3
R, B2 B30 BAA 723 -0.00 0,08 044 - 10,8 I3 4444 358 A3 MLE 413
S0y 0.7 0.5 0.2 0. 040 0.3 016 - 25.2 9 1027 0.0 10927 0.6 0.0
Prer 05 04 02 0 040 035 043 - D8 QL5 B4 00 0.3 65 0.0
APPRIACH -~ WULTI-8E0.1
0922 BB2 907 M0 L3 LM 182 - W67 1658 1734 1907 200.1 L5 1.4
g, TR0 08207 O LR LM L& - 1067 MSA 1730 1907 2000 435 314
g s s T B e TR e : S A
ek - - - - - - . . T L I T T =
APPROACH -~ MULTi-SED, 2
R2 912 @3 9.3 WS <130 LB 03 - e 1452 258 05 224 R B
e, Te? W3 R3OS 030 L2 037 - WEe M52 2359 1905 WAL 329 34
g Tt B SR, L " R Lnd e el dad &,

wmer - - - - - - - - - - - C
IFPROACH ~- NULTI-SEG,3

523 ' HO TRACKING DATA

g, - - - - - - - -
sdoy - - - - - - - . - - -
P11 - - - - - -

§- Data Corrected Using *Simplified Procedure*




TABLE EF1-11
TABLE #0. K.5-3.1 (REV.1)

BELL 222 HELICOPTER foT/78C
1731784
CORRECTION DATA
SITE: 3 SIDELINE - 150 N, NORTH JUHE 14,1983
ACBUSTIC  TRACKING DATA (Meters)
CORRECTED - CORRECTIONS {dB) ANGLE (ACTUAL) (REFERENCE)  SPEED{n/sec)

Ev.  EPHL SEL  PMLTa Al ALPY AAY A2 N3 (Deg) CrPA SR CPAR SRR GRHD  REF

12 DEGREE APPROACH -- TARSET 1AS 45 KTS.

17 B%.8 85.5 90.5 75.b o 47 ¢.18 -0,02 - 103.1 1954 200.8 190.5 1955 23,5 230
1 884 LS BRSS9 ¢.20 0,09 -0.13 - B 1912 1913 190.5 1906 225 23,1
29 91.% 6.5 0.4 74.4 031 0,47 -0.13 - 12900 1905 2463 © 190.5 245.0 23,5 231
fvg. B9.9 05,8 89.% 75,3 0.33 6.2 0,09 - 106 5 19,7 212.8 190.5 2104 22,9 2.
fadv 1.6 15 1,2 13 0.4 0.5 006 - 0.8 2,5 29.4 6.0 30,1 0.6 0.0
02C 2.7 4 24 2. 623 025 0l - 35 1 4.1 4.4 0.0 507 1.0 0.0
12 DEGREE APPROACH ~- TAREET 5AS 55 K15,
U0 87.6 018 847 4.0 0,25 0.2% -0.36 - a7 1912 210,5 190,5 209 7 2.0 283
I 876 838 8.1 73.8 .34 0,38 -0,2% - 133,7 192,86 2863 190.5 2634 267 20,3
sz 87,3 83,0 8.0 734 oM 022 009 - 738 1909 198.B 1905 19,3 27,8 283
ﬁv . 87,5 6.5 86 9 ng 0.20 0,28 0,25 - 107.4 191,86 225.2  190.5 223 B 2.3 2.3
bv 0.2 0.4 0.3 0.06 009 0,04 - 30.4 0.9 341 0.0 4.8 0.8 0.0
‘?01 003 0.7 0 4 0.5 0.0 014 024 - Sl.b 1.5 40,9 0.0 58.6 1.4 0.0
§2 DEGREE APPROACH -~ TARGET 1S £5 KTS.
Vi3 85.7 831 BLE 734 0.31 0,25 -~p,14 - 9.4 1917 1929 1905 19,7 32,6 33.4
V14 - B4 B&7 739 0.27 0,26 - - 153 1912 AUl.é 1905 210,7 2.1 334
VI Bs.Y 83,2 827 5. 0.2¢ 023 -p32 - 17,5 L3 2155 190,5 4.7 3.2 334
dvg, 04,8 82,9 87,0 4.1 0.2¢ 0.2 -0.23 - 9.7 1914 2067 1905 05,7 320 134

StdDv 0.1 04 05 0.B 0.02 0.2 0.3 - it, 0.3 2.1 0.0 12,1 0.7 0.0
L0 0.7 0.8 09 1.4 0.04 0,0 - 5 0.5 20.4 0.0 0.7 .2 0.0

12 DEGREE APPROACH -~ TARGET 1AS 7% KIS,

W3t 87,2 839 882 75,2 0.57 0.3 0408 - 120,41 1986 227.3 1905 220,27 3N.6 38,0
Wir 7.6 819 88,5 5.1 0.37 0.27 -0,01 - 90,6 192,84 1926 1905 190.5 38,2 340
Vi 8.3 8lLY 88 5.3 0.37 035 008 - 12,6 193,2 209.3 190.5 2083 385 3.0
uAG. 65.8 BLS 88,5 74,4 0.47 040 -0.16 - 19,8 1f3.9 208.1 1905 2025 3652 380
nva. 8.2 83,7 88,3 75.5 044 0,39 -0,02 - 1083 1944 2088 190,5 2045  34.4  36.0
5t0 Dy 0.3 0,2 Q.2 . 0.10 0.1} 0.0 - 2,5 1.8 0.0 12,3 1.0 0.0
¥XC 0.4 03 0.2 0.7 0.1l ¢.43 o042 - 14.8 1 168 0.0 14.4 a1 0.0

*= Dats Corrected Using *Simplified Procedure®
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TABLE E1-~12
TABLE 0. $.5-3.2 (KEV.1)

BELL 222 HELICOPTER DOT/T5C
1731784
CORRECTION DATAR
§17E: 3 SIDELINE - 150 M, HORTH JUHE 14,1983
ACOUSTIE  TRACKING DATA (Meters
CORRECTED CORRECTIONS (d&) ANGLE (ACTUAL) (REFEREHCE} SPEED(R/sec)

Ev EPNL  SEL  PHLTM  Alm AUPY ALY A2 NS {Deg) CPA Sk CPAK SRR GRMD  REF

# DEGREE APPROACH -- TARGET 1AS 4% KTS.

n 92,0 03.0 914 80,0 ~0.20 -0.23 0,02 - 13862 1854 47,8 19L.7 2769 225 231
] 87,8 05.0 878 .8 -0 -0 0. - 8.6 185.0 1859 1917 19,5 Qs 23,1
) 92.0 BB 90,7 76.4 =0.20 -0.18 0.06 - 1289 188,3 23%.6 1957 2465 2300 33,4
fvg., 91,3 673 90.7 4.8 ~0.2 0.2 .08 - 115.8 155 & MW 1917 2.6 230 23,1
S 1,3 1,2 2.9 1d 003 0,03 o1 - 2.9 0.7 AL 0.0 427 0.4 0.0
0:Cl 2.2 2.0 4% 52 0.04 005 017 - 411 L1 .2 0.0 .G 1.6 00

& DEGREE APPRDACH -— TARGEY 1AS 55 KTS.

Hi0 92,9 BB.4 93 188.3 196

. - 104.8 J

Hil 90,7 B&.4 918 24,9 -0.22 -0.23 -850 - 115.8 185,20 202.4 72005 4.6 283
M2 904 05,7 924 7548 0.0 0.08 -G48 - 103,31 1914,3 1944 191,27 1920 25,1 28.3
HES 912 87.0 90,2 749 =021 ~0.20 016 - 9.7 185.8 188,2 1.7 13,2 0.4

Ma. 91.3 Bb ¢ 9.8 764 -0.41 -0.11 -0.3% - 105.8 107,46 1%6.0 1917 2002 25,8 28.3
St by 1.1 1.2 1.2 1,3 0.5 0.14 01 - 4,2 2.8 5.8 0.6 4.7 2,0 0.0
IE L3 14 14 15 0.17 0.6 04 - 7.3 L3 af 0.0 % 23 &
& UEGREE APPROACH -~ TARGET 1AS 75 K1S.

04 90,7 B 7 9!.4 76,7 0.2 -0.23 0,08 - 124,6 185,05 225.4 1917 2340 3.9 38.4
015 - 7.2 =0.05 -0.09 - - 1204 188.1 218.3 1917 2204 38,4 38,4
06 8%.9 ﬁ.n.‘? a9, 9 74,2 ~0.26 -0,30 0,41 - 136 1843 24484 1917 2563 8.4 3.6
fvg.  90.3 86 3 91.3 77 0 =0.17 -0.21 0.07 - 120,86  186.0 230.0 1917 2372  3B.2 3B.6
Std Dy 0.4 1.4 0.11 0.4 008 - Seb 2.0 L0 174 0.3 0.0
901 L 2.4 2 S 2.3 1 B 6.18 0.8 0,25 - 9.3 1.3 W, £ 293 0.5 0.0
& BEGREE APPROACH -- TARGET 1AS B85 KIS,

P17 88,0 B9 89.4 75,2 -0.26 -0.22 0,09 - 1304 1849 2147 190,72 2204 435 AL7
Pid BB.9 BA.8 L4 76 4 0.02 ¢.00 -0.25 - 133,01 189.3 59,4 1917 2607 D9 437
P1? 879 8.7 9.6 759 0.02 0,00 -0.03 - 1215 189.0 2206 (94,7 2248 42,9 437
feg, 88,3 841 905 78,0 =0.07 -0.07 -0.08 - 125,01 182.7 2.9 1917 2347 424 41,7
Std bv 0.6 0..: 0.9 0% 0.18 0.3 047 - 7.0 .4 0 0.0 225 14 0.0
WIC L0 08 15 L5 0.27 6.2t 0.2 - 1.8 4.1 4.5 60 38.0 2,3 0.0

4- Dito Corrected Using *Siaplified Procedure’
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TABLE E1-13
TABLE NO. K.5-3.3 {(REV.1}

BELL 222 HELICOPTER pe1/15C
1731786
CORRECTION DATAY
SITE: 3 SIDELINE = 150 M. NORTH JUNE 14,1983
ACOUSTIC  TRACKING DATA (Reters)
CORRECTED CORRECTIONS {dB} ANGLE {ACTUAL) (REFERENCE)  SPEED{a/sec)

—p——

Ev EPML  SEL FHLTe Al ALY AL A2 A3 {Deg) CPa SR  CPAR SRR GRHD  REF

& DEGREE APPROACH -- TARGET 145 4% K18, (ICAD)

8} 89,7 855 W.B 759 ~0.03 -0.06 000 - 120,9  189.9 21,3 1917 2233 3.2 1A
L2 M4 874 W7 L9 0.1 006 043 - 105.4 1921 199,13 191.7 198.% 34,7 334
L3 91,3 87,0 910 789 =0.22 -0,25 0,089 - 2.3 180,1 3025 1917 ' 33.3 334
L4 90.2 83.6 §l.8 4§ =043 -0.17 42 - . 186.9 239, . . 33.7 314
L% %0.4 86,4 90.8 76,2 -0.1% 0.2t 0,13 - 124,06  106,0 2244 191.7 211, 33.7 334
Lé 90,7 B&4 WA 7.0 -0.06 -0.08 000 - 112.4 10,5 203.0 191.7 207. e 3.
. 0.7 86 M RS ~0.09 -0.12 008 - 1223 1804 2318 1917 8.8 b 33A
Sta by 0.7 07 03 05 0.12  0.42 007 - 12.9 2.6 376 0.0 A1 0.6 040
WLE 04 G860 03 04 0,40 040 005 - 10.6 2.2 % 00 338 0.5 0.0
TAKEQFF -- TARBET 1nS 65 KTS. (1CAD)

K20 NO TRACKING DATA

#2187 Bl L7 74.2 1.87  1.86 0.8 - 2,2  239.4 240.8 206,0 207,2 325 334
K2r 8.3 631 8e 238 1.9 1.4 086 - 9.8  M0.6 410 2060 2070 322 134
K23 B85 84l B8R 749 2.9 2.8 -h.B2 - 98,9 64,7 280.0 206,0 28,5 354 334
k4 86,0 83.8 818 754 06 2.7 A% - 20,7 284.3 264.3 208.0 2040 20,0 I3
K25 0B.3 8d.r 0.1 A2 L4 L A4 - 1001 274.6 201.0 206,0 209.2  3%e 34
fvo,  87.% B3.7 8% A4 2.4 2.3 0.9 $6.4  57.1 259.2 2080 7.6 37 314
Std Dv 0.5 0.5 0.4 0.7 .71 0.68 0.3 - 34 5.4 174 00 13 Lé 0.0
XLl 0.5 0.4 06 O 08 05 035 - LE 15,7 14 0.0 42 L5 O

*~ Data Corrected Using *Sieplified Procedure’
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TABLE El-14

TABLE HO. K.5-3.4 (REV.L)

BELL 222 HEL)COPTER 0OT/¥5¢
2/10/86
CORRECTION DATA*
SITE: 3 SIDELINE - 150 M, HORTH JUNE 15,1983
ACOUSTIC  TRACKIHG DATA (Heters)
CORRECTED CORRECTIONS (dR) ANGLE (ACTUAL} (REFERENCE)  SPEED(m/sec)

Ev EPHL  SEL  PNLTe  Alm ALIPY ALY A2 A3 (Deq} tpA SR CPAR  GRR GRND  REF

500 FT. FLYOVER -- TARGET [AS 137 K75,

74 90,7 BA7 914 78,7 =0.13 -0.17 0.7 1,08 119.6  207.3 236.3 2121 2439 724 0.5
[:L] 90.6 04,8 923 79,0 -1.00 -0.%5 0.83 0.59 Hid 1.8 07.5 M2t .0 7h) 0.4
13 90.% B7.0 92,3 79.4 =143 =105 049 1. i12.7  188.0 203.8 2124 2300 V2.0 WS
fvg. 907 05.8 921 7.1 -0.7% -0.72 0.43  0.97 15.2 1953 A6.5 2121 23000 70 A0S
Std v 0.4 0.2 04 0.4 0.54 0.48 0,24 0O.H 1.0 10,5 19.0 . 7.8 1.8 0.0
9% LT 0.2 0.3 07 0.4 0.92 0.81 040 0.4 4.4 17.6 32.0 0.0 13t .0 0.0

500 §T, FLYOVER -~ ARGET 1AS 127 K74,

B0 90,5 6.5 919 700 ~0.73 -0.71 029 .52 10,0 1942 208,64 212,41 2267 85,0 45,3
£l 90.3 886 938 79.2 0.02 0,02 0.06 1,52 116.9  208.2 2334 22,1 27,9 £5.3 &53
c12 9.5 7.1 9 N9 -0.54 -0.83 0.23 1.57 118.2  197.6 24,2 212,01 0.6 ASO 45,3
€13 09,7 060 BR.E 774 1,37 -1.16 0.4 1.47 124,2 1850 223.6 212, 2064  65.8 &N,
L4 509 868 926 79.0 =0.77 0. 0.3 1.8 4.4 1927 2.1 2121 234 651 45,
15 0 1 2.2 M0 0,45 0.08 0.02 1.84 112.6  208.% 22,4 22,1 2294 4.8 63,3
fvn. 90,7 6.7 918 B.S =054 -0.51 0,23 1.0 16,1 1978 21,0 2.1 2323 &N 65
Std Dy 0.4 04 12 07 6.5 0.4 017 0, 4.9 .3 7.9 0.0 10.8 0.3 0.0
L 05 04 10 0.8 .46 039 0,14 0.12 4.1 7.7 B 0.0 8.9 0.3 0.0

500 FT. FLYOVER -- TARGET tAS 110 KT8,

Di6  09.4 457 839 7.4 -0.08 -0.10 0.27 L3} 118.2 2045 2321 121 40,7 B8 hS
p7 @93 BL3 8%.9 770 -0.10 -0.11 0,32 1.28 1149 2042 26,1  212,1 233.8 59,2 56,4
D8 B892 855 B%.4 74 -0.03 -0.0% 0,30 1,28 {148 205.2 6.1 2120 2337 8.2 SA.
fvg. 893 Eg.ﬁ 89.8 75,7 -0.07 -0.09 0,30 1,31 15.9 2047 27,7 2121 2360 590 b4
Std v 0.1 < 0.2 0.2 0.04 0.0 0,03 0.05 1.9 0.5 1.8 0.0 A0 6.3 0.0
XCt 02 03 03 04 0.06 0,05 0.04 0.09 3.3 0.9 b4 60 &8 0.5 0.0

500 FT. FLYOVER -- TARGET 1AS 96 KTS,

19 B89 05,0 B2 757 008 0.00 0.2 1,81 1109 2073 2.0 A1 WL A9 A4

b 009 6.0 @92 757 008 000 02 LA M0 W3 WO 221 27 9.9 494
v - - - - - - - - - - -

jeacl - - - - - - - - - - - - - - -

- Dats Corrected Using ‘Siap)ified Procedore
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CORRECYED CAORRECTIONS {dB)

TABLE E1-15

TARLE HO. %.5-3.5 (REY.1}

BELL 222 HELICOPTER
CORRECTION DATA®

SIDELINE - 150 N. NOKTH

Ev  EPML  SEL  PNLT  Ma

1000 FT. FLYDVER -~ TARGET IAS 123 KIS,

i 85,4 02,3 B85.2 22,0 =054
a2 96,1 82,1 85,4 7.1 .51
A 85,1 82,2 85,4 1.8 0.07
2] 8.0 819 885 07 0,47
L - B34 8hE Tt 0,%

1) 8.8 82,9 858 N9 -0.33
fug,  BALZ B2, BS.A T2 9.12
Stdbv 0.3 0,3 0.5 0.4 ¢.45

WIel 0,3 6T 0.4 0.3 0.37
APPROACH = HULTI-SEB.1

o 8B4 832 BT A2 ~1.24
ﬂvg. 8.4 85,2 894 262 =1.24
Hd by - - - - -
wELl - - - - -
APPROACH -~ MULTI-SEG.2

e 84.% BLS 87.0 M0 -1.13
Avg. 8.7 B3E 8720 4.0 -1.13
Sig Oy - - - - -
L VI - - - -
APPROACH -~ MULTE-SEG.3

523

Ay, - - -

Sy - - - - -
0% &l

' '
Coor Sosaab
PO
oy Some 2D

-1,15

~1,15%

-1.09
-1,0%

%~ Duts Correcied Using *Siplified Procedure®

NP ALY A2

AN

ACOUSTIC
ANGLE

{Deg)

JUNE 15,1983

TRACKING DATA (Meters)
(ACTUML) (REFERENCE)

DoT/TSE
1/31/86

SPEED(a/cec}

CPr  GR CPAR SRR

334.8 340.1 335.4 3409
14,0 13.0 0.0 .
11,5 111 0.0 10,

1673 1M.) 1917 1940
147,3 1711 197 1940

1666 1696 190.5 1939
166.6 169.6 190.5 19.9

HO TRACKING DATA

GRHD

REF
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TABLE E2-1
ADV. MACH FOR TARGET CONDITIONS ANAL. DATE:
BELL 222 TWIN JET
ADV. MACH SERTES REFERENCE NUMBERS
TEMPERATURE 59 degrees F (15 degrees C)
SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM.

B 137.00 59,00 348.00 39.73
c 123.00 59.00 348.00 39.75
D 110.00 59.00 348.00 39,75

TEMPERATURE 77 degrees F (25 degrees C)
SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM.

B 137.00 77.00 348.00 39.75
c 123.00 77.00 348.00 39.75
D 110.00 77.00 348.00 39.75

TARGET CONDITIONS

SERIES DESCRIPTION
B 500 FT. LFO IAS = 137 KTS.
c 500 FT. LFO IAS = 123 KTS.
b 500 FT'. LFO IAS = 110 KTS.

* 348,00 RPM = 100% ROTOR SPEED

11-Mar-86

ADVM #
0.8561
0.8349
0.8152

ADVM #
0.8416
0.8208
0.8014

A AR e T AT L s e, 7 £ e T



TABLE E2-2

ACTUAL TEST CONDITIONS

BELL 222 TWIN JET

EVENT
B7
B8
B9
Cl0
Cl1
c1z
Cl13
Cl4
Cl15
blé
D17
D18

TAS
140,00
146.00
140.00
127.00
127.00
127,00
128,00
127.00
126,00
114,00
115.00
115.00

ANAL. DATE: 11-Mar-86

TEMP (F) ROTOR RPM BLADE DIAM,

B5.00
87.00
89.00
89.00
89.00
90.00
50.00
92.00
94.00
95.00
95.00
95.00

348.00
348.00
348.00
348.00
348.00
348.00
348.00
348.00
348,00
348.00
348,00
348.00

39.75
39,75
39.75
39.75
39.75
39.75
39.75
39.75
39.75
39.75
39.75
39.75

ADVM #
0.8398
0.8471
0.8368
0.8176
0.8176
0.8169

- 0.8184

0.8154
0.8125
0.7942
.0,7956
0.7956
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EVENT
B7
B8
B9
cl0
Cll
Ci2
Cl3
Cl4
Cl15
D16
D17
D18

TEST
ALT
454.40
384.00
374,10
393.80
451.50
392,40
343.80
382.80
446.60
421.00
428.60
430.80

FIGURE E2-3

ACTUAL TEST NOISE DATA

ANAL. DATE: 11-Mar~-86

BELL 222 TWIN JET

—-—= AS MEAS. PNLTM ——ee

LEFT
90.70
92.70
92.20
91.20
91.50
90.10
89,50
91.70
90.20
88.70
88.70
88.30

CENTER
93.70
96.00
96.00
04.30
94.30
94.10
95.80
94.00
93.30
93.10
93.00
93.20

RIGHT
92.60
95.00
94.10
92.20
91.70
81.80
93.50
92.20
91.30
87.90
88.80
88.90

— PNLTM 492 FOOT NORM, ~-

LEFT
90.34
91.69
91.10
90.28
9l.12
89.17
88.13
90.68
89.77
88.03
88.10
87,72

CENTER
92.96
93.69
93.45
92,23
93.50
92.00
92,47
91.67
92.40
91.65
91.72
91.96

RIGHT
92.24
93.99
93.00
91.28
91.32
90.87
92.13
91.18
90.87
87.23
88.20
88.32




ADV. BLADE TIP MACH NUM. VS PNLTM

BELL 222 TWIN JET

84.0

93.0

92.0 -

91.0 +

123 o3

90.0

PNLTM (dB)

87.0 I I I I T
0.7900 0.8100 0.8300 0.8500

: ADVANCING BLADE TIP MACH NUMBER
LEFT SIDELINE + CENTER LINE ¢ RIGHT SIDELINE
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TABLE E2-4

BELL 222 TWIN JET

LEFT SIDELINE

ANAL, DATE: 11-Mar-86

EVENT X INPUT Y INPUT
B7 0.8398 90.34
B8 0.8471 91.69
B9 0.8368 91.10

Cl0 0.8176 90,28
Cll 0.8176 91.12
Cil2 0.8169 89.17
C13 0.8184 88.13
Cl4 0.8154 90.68
Cl5 0.8125 89.77
D16 0.7942 88.03
D17 0.7956 88.10
Dig 0.7956 87.72

LINEAR REGRESSION EQUATION

Y =

R 5Q.

R
STD.ERR
CORREL
SAMPLE

R0 aoun

SLOFE
65.33

0.646
0,804
0.875
0.804

12

*X +

MEAN X
S.D, X
MEAN Y
3.0, Y
TOT VAR

Hnuwaun

INTERCEPT
36.28

0.8173
0.0173
89.68
1.40
1.97



TABLE E2-5
LINEAR REGRESSION EQUATION

Y= SLOPE * X +  INTERCEPT
= 65.33 36,28
R SQ. = 0.646 MEAN X = 0.8173
R = 0.804 S.D. X = 0,0173
STD.ERR = 0.875 MEAN Y= 89,68
CORREL = 0.804 S.D. Y=  1.40
SAMPLE = 12 TOT VAR = 1,97
CPELEEEEE R L EE T e P e
SECOND ORDER EQUATION
Y= A+ Bl xX 4+ B2 !
Y= -433,86 + 1213.59 * ¥ + -700,83 *X !
R SQ. = 0.546 MEAN ¥ = 0.8173
R = 0.738 S.D. X = 0,0173
STD,ERR = 0.893 MEAN Y = 89,68
SAMPLE = 12 S.b, Y= 1,40



PNLTM (dB)

ADV. BLADE TP MACH NUM. VS PNLTM

BELL 222 TWIN JET

94.0

935.0

92.0 S

91.0 —~

90.0
89.0 ~
88.0

I

!

87.0 . ; JI

0.7900 0.8100 0.8300 .85

ADVANCING BLADE TiP MACH NUMBER

o

LEFT SIDELINE

T~Z3 WWRo1s



TABLE E2-6

BELL 222 TWIN JET
CENTER LINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
B7 0.8398 92.96
B8 0.B471 93.69
Bg 0.8368 93.45

Clo 0.8176 92,23
Cl1 0.8176 93.50
Ci2 0.8169 92.00
C13 0.8184 92.47
Cl4 0.8154 91.67
€15 0.8125 92.40
D16 0.7942 91.65
D17 0.7956 91.72
D18 0.7956 91.96

LINEAR REGRESSION EQUATION

R 5Q.

R
STD.TRR
CORREL
SAMPLE

runanon

SLOPE
35.16

0.654
0.809
0,463
0.809

12

* X 4

MEAN X
S.b. X
MEAN Y
5.D. Y
TOT VAR

LI U I T 1

INTERCEPT
63.74

0.8173
0.0173
92.47
0.75
0.56




TABLE E2-7

LINEAR REGRESSION LEQUATION

Y=

R SQ.

R
STD.ERR
CORREL
SAMPLE

R N R R R R T ST

T nnnn

SLOPE
35.16

0,654
0.809
0.463
0,809

12

SECOND ORDER EQUATION

*X o+

MEAN X
S.D. X
MEAN Y
S.D. Y

TOT VAR

nwannnmn

INTERCEPT
63.74

0.8173
0.0173
92.47
0.75
0.56

R SQ.

R
STDLERR
SAMPLE

Y
Y

a8 onn

A

+

Bl

215.48 + -335.45

0.143
0.379
0.483

12

MEAN X
S.D. X
MEAN Y
S.D. Y

e n

* X 4
*X o+
0.8173
0.0173

92.47
0.75

B2
226.20

®Y !
*y!

P .

e e e e e e s

e e



PNLTM (dB)

\ [
:“l] IJ !“Vj .

d BT

’\ AL -
M A CH
rw;;--s

BLADE T
BELL 222

f&\ D \‘"J': .

}
93.0 -
i

92.0 —~‘,

PO P

s e

e e

0.8100 0.83006

ADVANCING BLADE TIP MACH NUMBER
+ CENTER LINE

TR

. T ey ——r——— ey ol St S

£-23 T1gyy

i

0.8500

T i s 2 B T i e ety i s
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TABLE E2-8

BELL 222 TWIN JET

RIGHT SIDELINE

ANAL. DATE: 11-Mar-B6

EVENT X INPUT Y INPUT
B7 0.8398 92.24
Bg 0.8471 93.99
B9 0.8368 93.00

C1o0 0.8176 51.28
c11 0.8176 91.32
Cl2 0.8169 90.87
Cl3 0.8184 92.13
Cl4 0.8154 91.18
Cl5 0.8125 90.87
D16 0.7942 87.23
D17 0.7956 88.20
big 0.7956 88.32

LINEAR REGRESSION EQUATION

R SQ.

R
STD.ERR
CORREL
SAMPLE

mt o buyn

SLOPE
110,93

0.896
0.946
0.686
0.946

12

* X o+

MEAN X
5.D. X
MEAN Y
8.0, Y
TOT VAR

H tmmu

INTERCEPT
0.22

0.8173
0.0173
90,89
2.02
4.09

AT ST



TABLE E2-9

LINEAR REGRESSION EQUATION

Y= SLOPE * X + INTERCEPT
= 110,93 0.22
RSQ. =  0.896 MEANX = 0.8173
R = 0.946 S.D, X = 0,0173
STD.ERR =  0.686 MEANY = 90,89
CORREL =  0.946 S.D, ¥ = 2,02
SAMPLE = 12 TOT VAR = 4,09
R R R R A RS AR R AR IR A AR A AR AR
SECOND ORDER EQUATION
Y = A+ Bl *X 4 B2 X!
Y= -1067.23 + 2718.04 * X + -1501.23 *x !
RSQ. =  0.878 MEAN X = 0.8173
R = 0.937 S.D.X= 0,0173
STD.ERR =  0.408 MEANY =  90.89
SAMPLE = 12 S.D. Y= 2,02

‘‘‘‘‘‘



ONLTM (dB)

L LTI T I R AL I A E eI LR

ADV. BLADE TIP MACH NUM. VS

BELL 222 TWIN

93.0
92.0
21.0
90.0

89.0

| °
87‘0 _.1 . P - . Sy ...] Semme e e e v

0.7900 0.8100 0.8300

ADVANCING BLADE TIP MACH NUMBER
© RIGHT SIDELINE

FPNLTM

PYT P — ““0"""“1

¥-zd TANOIY




A: 10-Mar-85
TABLE E3-1
SIMUARY EPNL LEVELS (dB)
DATA PROCESSED PER TCAQ CERTIFICATION PROCEDURES
HELTOOPTER: BRI 222 TWIN JET
CPERATICN: TCAQ TAKEOEF
EVINT LEFT CENTER LINE RIGTT 3 MIC
NUMBER STDELINE | CENTIR SITELINE AVERAGE
SITE 2 1 3
K20 NA NA NA 0.0
K21 89.10 90,20 87.40 83.90
K22 89.40 90.80 87.30 89.17
k23 89.80 90,50 83.50 B89.73
K24 89.10 90,60 B83.00 89.23
K25 8%.10 91.60 88.40 89.70

AVERAGE 89.30 90.82 87.92 89.35
STD. DEV. 0.31 0.51 0,55 0.36

aR C.I. 0.29 (.49 0.53 0.34



TABLE E3-2

SIMMARY EFNL LEVELS (dB)
PATA PROCESSED PIR 1CAQ CERTTIFICATION PROCEDURES

HELTOOPTER: BEIL 222 TWIN JET

A: 10286

OPERATION: ICAO LFO
EVENT LEFT CENIER LINE ~ RIGII IMC
NUMBER SIDELINE CINTER SIDELINE AVERAGE
SITE 2/3 1 3/2
¢lo 90.40 9.0 62,30 91.33
cl 90.10 92.40 93.00 91.83
C12 91.40 92.40 92,90 92.23
C13 8.70 9l.10 93.00 91.27
14 9.8 90.%0 92,10 91.27
Cl5 Q.80 9l.40 93.50 91.%0
AVERAGE 90.53 0l.58 92.80 91.64
STD. DRV, 0.60 0.66 0.5! 0.41
o C.I. 0.49 0.54 0.42 0.3%




Az 10-Mar-86

TABLE E3-3

SUMMARY EPNL FJVELS (dB)
DATA PROCESSED PER ICAQ CERTIFICATION PROCEDURES

HELYQCPTER: BELL 222 TWIN JET
OPERATION: ICAQ APPROACH

EVENT LEFT  CENIR LINE  RIGHT 3 MIC
MMBER | SIDELINE | CINTER | SIDELINE || AVERAGE
SIIE 3 1 2
L1 8280  9.00] %D 93.67
12 oL60| @] a0l %o
13 9.0 | 9810 9.0 93.80
14 0.20| 96| .30 93,70
15 040 |  OE0| 9260 93.53
16 0.70| %8| 9.2 %.23
AVERIGE 90,67 9792 9313 93.91
STD. DV, 0.68 0,65 0.7 0.38
aCI. 0.5 0.53 0.62 0.31
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TABLE F1-1

TABLE ND, J.7-1.1

BOEING VERTOL CH-47D HELICOPTER (CHIRDOK)
CORRECTION DaTA®

STTE: &

CORRECTED

CORRECTI0MS (4B}

Ev  EPNL SEL  FHLTA  Ale

TAKEDFF -~ TARGET 1AS B3 KT8,

M7 9.7 9.7 10L3 B2 10,82
JA9 O 949 R L0LS 8R4 9.4
a9 927 10l 874 8.2
fvg. 2.4 92,5 1014 97.2 9.73
@dov 0.4 03 01 0.2 1.0%
01 C 08 0.8 02 0.2 1.1
TAKEOFF -~ TARGET 1AS 70 KIS, (NILITARY)

153 - 91,2 9.5 BS.1 2.0

LS 97,5 92,2 100,3 @5.% 2.8%
A 9.0 9.8 81 2.02

fvp, 970 Pl 995 8.0 2,25
Sdbv 0.6 05 08B 0.2 0.
Wil 28 08 LI 04 0.5
APPROACH - TARGET 1AS 100 KIS,

Kib  102,0 97,5 1065 S0 1.4%
K4 101,53 97.1 1057 9LLE B
¥7.4 1044 900 1.86

KS0 1014 '

K52 1018 97.8 1068 92,1 1.2
fvg. 10147 97.4 1043 919 1.5)
Ste v 0.3 0.2 04 0.3 0.21

01 Cl 04 02 05 0.3 0.%5
APPROACH ~~ TARGET 1AS 70 KTS. (NILITARY}
135 1048 100.8 10646 93.8 1.4

137 103.2 99.1 %4 90.9 1.4
138 1047 100,13 10 93 1.67
L M 1.5

139 104.2 100.0 10

fwg. 104,2 100.0 1044 92,4 1.5
Ste bv 0.7 6.7 1.2 1.4 0,09
S0ICI 0.9 0.9 14 1.4 0.10

¥- Mty Corrected Using 'Siapiified Frocedure’

AP ALY N2

<3.14
‘3.“9
~2.84

0.44

n

[ L B ] [ I | L |

CENTERLINE - CENTER
ACOUSTIC

MHGLE

————

{Deg)

-
= e T
?-:b'ﬂ:"
——

o L

= iehd

DOT/TSC
2/13/06
LY 32,1983

TRACKING DATA (Neteps)
(ACTUAL)  (REFERENCE)  SPEED(a/sec)
CPA SR CPAR SRR ORND  REF
W5 M9 MA 27 430 AL
202.3 208,689 900 4Ll 417
L7 2024 849 930 427 437
2032 20.0 49 9.9 425 417
189 208 0.0 13 1.3 0.0
MY OBA 00 27 22 00
103.0 1074 8.9 805 380 36.0
107.6 1201 BLO 955  37.4 360
10104 1050 89 88,0 36,0 3h.0
104.0 1112 B9 907 365 3.0
32 8 0.0 43 03 0.0
54 s 00 740 15 000
13,0 1606 119.8 W05  19.4 5.4
180,7 1488 119.8 1287 483 5.4
1394 53,0 1198 1316 ABS Ei.A
1337 188 119.8 1334 514 54
137,7 1528 19.8 1311 A6 514
T4OUE5 0.0 52 S 0.0
b &5 08 b7 b0 0.0
08,0 WS4 MBS 149 ALY 36
135.7 173.2 185 153 ALl 380
1390 1995 185 1700 3.5 3.0
1380 1985 165 10 40 380
137.1 178.7 38,5 1543 394 3.0
16 20 0.0 2.6 33 0.
19 295 00 255 33 0,



5

TABLE Fl~2
TABLE RO. L7-1.2

BOEING VERTOL CH-A7D HELICOPTER (CHINOOK)

SITEy 1 CENTERLINE - CENTER
ACDUSTIC
CORRECTED CORRECTIONS (dB) ANGLE

CORRECTION DATA%

Ev EPML  SEL PRI ALn

SO0 FT, FLYDVER -- TARGET 1AS 135 KTS.

Cli 9.0 8725 952 B0.5 0.21  0.2%
L12 954 90.7 9.3 @40 688 0.M
C13 951 88.4 94,9 g0, -0.23 -0.24
C14 3 89,5 976 82,8 0,39 0.3t
fwa. 3.7 8%.0 957 81.8 0.3t 0.2
Std Dv 1.4 1.4 2.0 1.8 0.46 0.4
X CE 1, 1.6 24 2.2 0.54  0.4p

Y00 FT. FLYOVER -~ TARGET 1AS 135 KTS, (ICAD)

ﬂva. 9.0 87
§td by 0.4 0 . 0.43 0
WX CE 0. 04 05 0.5 ¢35 0,32
S00 FT. FLYOVER -~ TARGET 1AS 135 K75, {XILITARY)
B7 93.% 8R.E 97,0 80,7 0,25 -0.29
B8 95.9  90.0 99,0 2 i

2y 95,3 09.4 1002 84,2 0.47 0,18
B1O 9.6 898 97,1 91,4 0.24 0,35

ﬂva. 7.9 893 903 8n,z 6.21 0,22
St v 0.9 0.6 1.5 1.5 0.39 0.39
¥XCi 4.0 07 1.8 1,8 0.46  0.44
00 FT. FLYOVER -~ TARGET 145 120 KTS.

Ms 9.9 B7.3 M4 805 -0.45 -0,18
D16 930 88,4 95,3 80,1 0. 01
Di? - 90,5 BA 92.3 78,3 =0.0% 0,10
DIE 92,8 88,3 99 80,7 =0.07 -0.08
0iY LI B4 W0 797 =0.464 -0.41
fvg, 919 875 .2 798 ~0.20 -0,13
StdDv 1.1 0% L2 1,0 0.34 0,25
100 L0 0.9 L 69 032 0.24

- Deta Corrected Using *Simptified Procedurs

~0.09 - 115
-0.24  1.27 125
0.08 - 17
0,10 1,34 110
-0.0% 1.9 1z
0.13 0,03 8,
0.15 0.13 2
=0.19 (.22 115,
7 0,42 0.4 102,
=0,12 1,17 121,
0.3 -0,13 - 121,
4 0,22 0.3} 115,
b -0.A5 - 122,
-0,25 0,59 117,
0.4 0.4 8.
0.12 0.5 7.
-0.08 - 9.8
'0'22 = 115&4
0,07 - 110.5
0.04 - 136,2
-0.08 - 115.0
i - 16.0
0.13 - 18,8
0.13 1,29 85,
0.16 0.9 55,8
=001 - 128.1
0.04 1,33 103.1
015 1,33 20.4
0.08 1.22 98,4
0.08  0.19 29,2
0,07 .22 27.8

AUPY Al A2 A3 (Deg}

e B e Tl

O I e e T ol oy 2

=g X3

DOT/1SE
213/04
JILY 12,1983
TRACKING DATA (Heters)
(ACTUALY  (REFERENCE)  SPEED{m/sec)
CPA SR CPAR SRR GRAD  REF
154.2 1720 150.0 §87.4  49.4 9.4
1814 190.3  150.0 1840  &9.4 4904
1462 144.9 1500 189,01  49.4 494
15404 16,7 150.0 1600 4904 494
1540 1750 1500 1700  69.4  49.4
83 159 00 16 0.0 0.0
74 18,7 0 00 418 00 00
158.9 176.4  150.0 1665 694  £9.4
1824 166,86 150.0 1530 6.9 &9,
155, 1826 1500 1757 494 49.4
1563 163.0 150.0 175.6 4&9.4 694
1603 1774 1500 1880 69.4  89.4
1724 2185 150.0 190,2 9.4 &9.4
1610 1840 1500 173 69.0 49.4
&1 179 oo 122 11 oo
5.0 47 0.0 100 093 0.0
1463 1427 1500 1514 86,9  69.4
180.6 1727 150.0 1860 &9.4 a9
1530 1834 1500 14001 494 49.4
1554 2204 150.0 21608 72°0 694
1539 1784 1500 1734 694 49.4
5.9 35,2 00 94 21 00
7.0 390 0.0 s 25 o0
4.0 105 1500 150.4  41.7 41,7
1507 183,0 1500 1B2.1  44.3 1.
1904 1952 50,0 19005 40.7 417
148.1 1501 150.0 154.0 41,7 1.7
3.2 1659 1500 1738 4107 417
W23 1473 1500 1702 2.2 61,7
36 198 00 174 1. 0.0
40188 00 144 1.1 09



TABLE Fl1-~3
TABLE HD. J.7-1,3

BUELHG VERTOL CH-A7D HELICOPTER (CHINDON) DorTac
CORRECTION DATA¥ -
SITE: 1 CENTERLINE - CENTER LY 12,1983
ACOUSTIC  TRACKING DATA (Nelars)
CORRELTED CORRECTIONS {dR) ANDLE ~  (ACTUAL)  (REFEKENCE)  SPEED(a/sec)
B EMLOSEL PRLTY A ALY AL e (Deg)  CPA Sk CPAR SRR ORND  ReF
500 FT. FLYOVER ~- TARGET 14S 105 KIS,
B Mk B3 M2 B w3 L5 026 096 1104 1263 1305 1500 159.7  56.6 4.0
21 90 8723 942 795 R s R LI £ W ) w B L B S
22 9L2 889 9% 2 o1 o031 o4 b 1364 19902 2 15000 277 SeA as
Y b BLs e A 0N 04y oW jgn o IS5.6 170.8 15000 14901 3it4 54
4 9.1 883 908 98 b B0 0 LI B 1450 187 1500 1514 ST S
25 M3 W3 oW w2 08 0w 0w 1 b 1579 2139 15000 20002 5004 240
. B3 68 M g TR LA M5 LS ue3 uma g 100 9.0 S0 s
S4Dv 0.9 0.8 0.8 08 98 098 07 03 e 13e s g kg 3y b
WIECY 07 67 07 o7 087 081 08 0® 1 N3 %a 00 53 25 o8
1000 FT. FLYOVER ~- TARGET 1AS 135 KTs,
6 625 BL7 WA 734 -0.28 -0.30 o5 - 48 253 N7 300.0 9.9 494 9.4
27 B84 029 886 74 o109 07 o C 90,6 LI A0 3000 300.0 694 b
B8 884 B B84 738 -0 04 o4 - 9.7 a1 MBT W00 3027 494 L94
P29 4 Bne 803 742 0% ol o - 043 203 LS 30000 30006 679 &y
b BBTOBB0 B4 A0 0dm oy g7 - 1008 2824 2925 0.0 0.6 400 494
4Dy 05 0.5 02 ok AL 0.1 009 - 0.2 757 "1 T00 135 Cew e
WEr 68 06 02 04 048 9.5 o1y - 20 &7 193 0% 183 o5 o9
TAKEOFF ~- TARCET 1AS 85 K1S. ¢ICAD)
B0 - 9.9 1005 Be.d I L - - B0 M5 U9 B9 B9 Ad ALy
ML 960 9.5 999 fe-o 84 28 -1.09 - 8.9 1003 LG 8409 908 AL ory
M2 955 907 98 643 0.9 074 -0754 - BIS 909 91 9 859 A0 ALy
o I - Y5t 790 2.8 o0 L .3 1008 10T B9 854 AL A1)
OF 950 904 90 BB 400 -toi o4 - 9.6 752 IS B9 855 AL ARG
BS 957 %7 94 85 0 oy o - 8.7 B B3 B9 Bhe 396 A3y
ho 957 912 W5 65 145 1,27 -0.43 - 8.9 9.4 90 B9 8.8 417 437
S40v 0.4 0.7 09 o8 183 17 o0 - L2 . 189 00 20 23 b
BECI 05 06 04 07 151 135 04 - 92 10 58 05 18 19 o
APPROACH =« TARGET 14 85 KTS. (ICAD)
B 102.2 979 105.8 914 0.83 075 -0.51 - B30 1288 1762 193 1633 ALg 43
I3t 10139 928 1056 41 L7 112 -0l - 1253 1336 1417 11903 14aD 410 45
M2 1025 982 1062 919 073 061 -0.Ab - 35,0 187 1792 193 87 aid A
I3 1035 9900 1066 521 107 0,93 -0'50 - 9.4 1304 15008 11903 1349 410 4
B 1027 983 1058 9% 03 03 04 - 20,7 1220 1436 1197 103 4004 A
B 10202 9802 10h  91s L1208 -0.07 - 1354 1305 1872 193 1R aas a3
Wi 102.5 9B.2 1060 94.7 0,98 0.78 -0.44 - 1283 129.0 1688 19,3 1542 A9 437
SdDy 0.6 04 04 0.3 031 31 020 - 21 42 A7 oo 1aa wa '3
WiCl 65 04 03 03 0.3 0.5 5.1 58 34 M1 00 122 iE oo

- Data Correcled Using *Sinplified Procedure®
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TABLE Fl-4
TABLE WD, JA.7-2.4

BUEING VERTOL CH-A7D HELICOPTER (CHINDOK} gﬁ,'{ggg
CORRECTION DATAA
SITE: 2 SICELINE - 150 M. SOMTH JULY 12,1983
ACOUSTIC  TRACKING DATA (Neters)
CORRECTED CORRECTIONS {dB} A_!Eil:':: {ACTUAL) {REFERENCE} SPEED(./SE:)__

Ev EPWL  SEL  PRLTm  Alm AUEY AR A2 A3 (Deg) tr SR CFAR SRR ORHD  REF

TAKEDFF -- TARGET 1S 85 WTS,

M7 960 894 9AO 0L 495 LY -1.09 - 110,89  247.7 2044 1914 204.B 43,7 437
Y M3 By A 80,0 L5 3142 115 - 124.7  251,2 305.6 1914 233.0 41,1 437
S 4 S 950 R 3,30 .84 -0.B0 - 107.9 2373 2474 1514 201.2 427 A%
fvge 942 89.0 95.4 80,2 4,28 LI -1.01 - 1145 2521 200,5 1914 213.0 425 43,7
Gdov 08 05 0.5 0.9 0.87 0.8 0,89 - 9.0 15,2 20,4 0.0 17.4 1.3 0.0
LI 13 0 0.9 LS . 6% 03 - 15.2 ¥/ 48,2 0.0 29,3 22 0.0
TAKEDFF -~ TARGET 145 70 K75, (MILITARY)
153 93,2 Bl %44 78,9 47 L0 -017 - 17,0 1815 2075 1724 197,14 340 360
LS4 ¥3.4 807 94,7 B.E 1,33 1,28 -0,03 - 107.5 1641 193.1 172.4 180.7 37.64 340
¥ 9% 88.6 94,7 6.8 1,22 0.8 -0,1% - 1285  180.6 20,7 172.4 220.2 1A 34,0
fvg, 93,4 60,5 946 78,8 1,24 1,04 -0.12 - 118,3 102, 210.4 172.4 199.3 35 .0
Stdbv 03 0.2 0,2 0.0 0.08 022 0.0 - 10.5 1.6 19.0 0.0 19.8 0.8 DO
9rC 0b 03 03 0.1 0.14 03¢ 0.3 17.7 31 . 0.0 334 .5 0.0
APFROACH -- TARGET 1AS 100 K15,
K46 904 90,7 98.4 82,2 143 142 -1.54 - 121.2 1954 228,31 172,7 2048 9.6 Sh
Kl 84,6 911 9.0 1.4 L0 190 -1.02 - 105.6  205.1 209.4 172,7 1726,2 44,3 514
Kb 97, 2,4 99.4 BAD .16 1,82 -0.77 - 7.4 & 3018 172,27 56,2  4B.% 5l
K2 9740 9.7 9.4 83.2 204 1,71 -0.48 - 124.8 . G 1737 A2 B 514
. 9A4 90 994 BLD 1,98 1.2t -0.98 - 12,2 2013 245.9 1727 200.9 4hb 514
oy 00 0.5 0.6 0.8 0.24 0,31 0, - 14.8 . . 0.0 32,9 51 0.0
90X Cl 0.9 0.4 07 0% 0.28 025 053 - 1.5 5.2 . 0.0 38,7 &0 0.0
APPROACH -~ TARGET 1AS 70 K15, (HILITARY)
136 974 933 9.2 DS 0.87 070 038 - 12,6 0I4 3014 19,2 3.4 4L 34D
137 94,2 9 9.7 LG 0.84  0.67 0.40 - 1401 201,7 314,46 191.2 298, Al.l 380
138 98.8 93.6 100.3 84,4 093 0.7 -0.40 - 135, 3 204,0 290.1 1.2 1.8 M5 Ja0
139 .7 945 00,1 BLY 0.83 0.63 035 - 15,7 202.0 24B,% 1912 285.5 40,4 34,0
Ava. .1 9.3 985 814 .87 049 0.8 - 134,7  200.8 288.8 191.2 272,234 3.0
Staby 1.5 L0 21 1.9 0.04  0.05 039 $.:3 1.1 28,3 0.0 28,7 3 0.0
1€ 1,8 1.2 25 A2 0,05 0.08  D.48 7.4 1.3 334 0.0 3.5 3.8 0.0

%~ Dats Corrected Using *Siaplified Procedure?



TABLE F1-5
TABLE ND. J.7-2,2

BOEING VERTOL CH-470 HEL1COFTER {CHINODK) %%/Jgg
CORRECTION DATA*
SITE: 2 SIDELINE - 150 W. SOUTH JULY 12,1983
ACOUSTIC  TRACKING DATA {Neters)
CORRECTED CARRECTIONS (ck) ANGLE (ACTEAL) (REFERENEE)  SPEED{m/sec)

kv EPHL  SEL  PNLTe  Ala FAM 1 IAVEL: IV B AN {Deq) CPA SR CPAR SRR GRND  REF

500 FT. FLYOVER -- TARGET 145 135 K15,

€1 905 85,5 934 725 0,26 0.18 -0.04 - 125,4  T14,5 2633 212,01 2500 494 4.4
Ci2 94,1 69.1 97,3 82,1 0.47 041 -0.17 0.81 1045 9.9 207,1 22,1 2191 494 9.9
3 9.7 88,0 9.9 778 0.4 -0.21 005 - 114,4  208,% 229.3 M2 2309 494 694
Ci4 2.5 83.0 95.0 79.9 0.19 9.5 -0.04 0.4 109.4 2047 207,46 2121 2.9 AR 49
ﬂv%. $2,0 62,2 .4 79,3 0.20 0.13 -0.04 .82 134 2045 1368 2120 B2 9.4 9.4
S0 By 1.7 1,7 A0 2.2 0.24 0,26 0,07 0.02 8.7 4,5 1.5 0.0 18,2 6.0 0.0
MLCL 2.0 2.0 24 2.4 0.28 0,30 0.08 0,09 10,5 5.3 20,6 0.0 214 0.0 0.0

Al 92.8 7.4 951 M5 0.45 011 -0,0% 0,25 43,4 B0 3802 212.] 354 694 69,4

2 2.6 2.0 9.1 783 085 0,48 -0.23 0,41 139,86 2200 L6 212,10 3284 669 69.4
Al ?3.8 BRI 948 70.7 0.0 9.27 -0.05 1,33 143.7 25,7 A3 213.1 ISR 9.4 9.4
M y2.0 6.7 91,9 78,2 0.44 0,20 -0.08 - 139.4 26,1 1322 2121 326,2  69.4 49,4
[ N0 8.9 91 728 6.5 0,30 -0.10 037 14,2 2189 M9.6 212,01 3307 B9 9.4
L1 2.4 87,0 939 78,1 0.92 0.87 -0.23 - 0.1 27,7 W50 2121 335 494 9.4

fvp, 92,9 87,2 9.4 78,3 0.52 0,40 -0.14 0.59 ME3 219.5 313 M2 34 49
Std Dy 0.4 0.6 05 0.3 0.27 0,24 0,10 9.50 .9 A8 1.9 g.0 14,0 1
f1cl 0.3 05 0.5 03 0.22 0.20 0.0B 0.59 1.5 3.7 10,6 4.0 115 0.7 0.0

500 FT. FLYODVER -- TARGET 1AS 135 K15, (NILITARY)

82 92,9 87,3 954 B9 006 -0.07 -0.12 - 41,4 2090 4.8 2.1 1ING 5.9 4R
83 $4.2 07.8 %.4 79.9 0.5 0.3 011 - 143,2  219.2 366,31  212.1 3I9AT 494 49,4
] .1 8.9 9.0 808 0,44 0,07 -0.02 - 100.3 2137 17,2 AL 54 A 894
B0 93.4 0.8 95.2 789 6,37 020 o1 - 143.0 2154 309 2121 W24 72,0 404
ivg, 934 8.7 960 AN 024 0.3 -0.03 - 12,0 243 U0 2124 USRS 94 A%
Stady 0.6 0.3 0.8 0.8 0.2 049 01l - 21,1 4.2 894 0.0 56.9 2,1 0D
W1 0.7 03 L0 L0 0.2y 0.2 0,13 - 20.8 5.0 B3 0.0 78.7 25 0.0

500 FT. FLYQVER -- TARGET 1AS 120 K15,

ns 9.7 Bs.8 9.4 7R3 043 <048 0,07 1.4 9.3 2074 7.8 212,10 M3,1 4.7 617
Hé J 021 RE 77.4 ¢,16 0,10 0.8 0.4 132,4 212,01 187,0 212,1 287.0 4,3 47
0z A BB e 7.0 0.6 006 Q.00 - 122,32 11,9 W04 AZ1 507 8.7 AT
g 9.6 874 93,2 7B 0.05 0,00 €.00 0.04 115.3 210,32 23,5 212,01 23446 817 6L,
D% - BT 932 7B, 0,08 -0.16 - .50 12,8 206,8 440 2121 224 BT BLL7
fvg. 91,1 84,5 9§23 77.8 0.03 -0.04 007 1.0 12,4 200.7 ;0.7 2,0 ¥4 42 AL
Sddv 09 10 L0 0.8 0,13 0,13 0.08 0.45 8.3 2.5 244 0.0 20.0 7% N N
LC 11 1.0 09 0.8 0.13 0.2 0,07 0.53 8,0 2.4 o 0.0 1%.0 . 00

- Duts Corrected Using *Sinplified Procedure’



TABLE Fl-6
TABLE MO, J,7-2.3

EDEING VERTOL CH-A70 HELICOFTER (CHIMODK) g%ggg
; CORRECT1ON DATAM
: SITEs 2 SIDELIHE - 1%0 M. SOUTH JULY 32,1983
: ACOUSTIC  TRACKING DATA {Nelers)
I CORKECTED CORRECTIONS (dB) ANBLE (ACTUALY (REFERENCE)  SPEED(n/sec)

Ev  EPNL  SEL  PHLTM  Ala AHPY ALA A2 NS (Deg) Cha R CPAR SRR GRWD  KEF

500 FT. FLYQUER -- TARGET 1AS 105 X1S.

00 91,2 B0 %1 77.5 -0.75 -0.76 047 0.8 949 1954 1963 2.4 2429 Sbe 54.0
£2) =58 923 768 0. 0.4 - LA7 1357 24,0 3065 212,1 303,9 54,0 54,
20 89.4 855 94,2 76,3 0,52 041 -030 - ite,6 28,0 2440 2121 23,2 514 540
£31  90.8 6.0 O30 77.6 0.57 0.4 -0.30 191 127.2  217.7 2032 2421 b2 54 E4,
: £24  90.9 857 914 7.5 A 057 -0.45 085 97,7 204 2044 2124 A0 A0 G4,
¢ €25 4 @ 9y 78 JO 051 0.3 22h 78 21702 T4 720 80 B0 5AL0
t
3 Mi. 90,9 Bb4 92,2 712 0.3 0.23 -0.13 1,42 1081 2142 MA6 202,14 ML 5L 54D
: Sl0v 0.9 0.7 0.8 0. 0.56 0.50 0.35 0.8 22,3 Ol 6 M4 2.3 00
1C1 0.8 0.6 0.7 05 A6 041 0.3 o8 183 £ 26 0.0 0 L3 0
: 1080 FT, FLYQVER -~ TARGET 1AS 135 KTS.
2 80.2 B39 9.5 T74.4 D45 0,73 04 - 17,5 3206 3424 3354 3B 494 494
; F27 88,4 Bh4 88,8 75,1 -0.35 -051 0.4 - 142, 31,6 513,01 3354 5503 494 494
F28 88,5 B3 094 750 -0,02 -0.i8 043 - 106.0 3223 3353 3354 B9 494 £9.4
£33 0B.1 e3.0  88.9  74.0 0,12 -0.18 005 - 128,86 300.8 All.e 5.4 4.3 .9 49,
B M 833 BLL 004 T4 0.6 -0.28 0.4 - 123,790 AD5.6  335.4 A22A 6.1 49.4
g Sy 0.2 0.3 0.3 0.5 0.4 0.7 008 - . 50 78.3 0. 8 08 0.0
i WICI 0.2 0.4 04 0.5 0.6 0.20 0.0% - 8. 5% 921 0.0 1057 0.3 0.
TAKEOFF == TARGET 1AS 85 KIS, (ICAD)
Ga6 935 889 95.0 B0. 160 1.1 056 - 13,0 1886 204.8 1724 1672  ALL 437
g4 93.6 08.9 950 79.9 143 161 -0.50 - 119.8  165.0 2134 1724 1987 ALY 432
; g2 91.9 B7.4 942 78, 0,62 039 0.3 - 19,2 1749 2005 172, S A4 AL7
B3 4.0 80,4 95.7 80, 1.42 1,18 0.01 - 122.1  1B5,4 219.0 172.4 2036 463 43,7
A 92,9 BB FAM 78, 0.3 0.4 -0.17 - 1288 1874 2148 17244 22 ALl A3
§5 92,0 8.3 93D 784 0.8 0.03 -0.37 - 1170 1894 190,2 172.4 1935 39.4 43,
“"ﬂ‘ 93.0 B33 M7 9.4 0.55 0.64 -0,33 120,60 178,5 207.1 172.4 2003 AL 437
Gdby 0.9 0.8 0.7 0.8 0.2 0.53 0. - 3 9l 107 0.0 il 23 0.0
: %Ll 0,7 0.7 0.4 0.5 0.51 0.4 0.7 - 44 75 8.8 0.0 95 19 0.0
n APPROACH == TARGET 1AS 85 W1S. (1CAD)
W
W30 989 9,8 9.5 831 0.50 0.4l ~b.36 - 1266 197.2 5.4 1917 2384 ALY 437
H3l 5.5 90.8 940 1.2 0,52 0,62 -0Al - 44,7 200,3 3447 19107 T8 ALY 437
- 2 9b.b 91,4 982 B3 0.47 0.3 -0 - 120.2 1958 249.1 191.7 2438 AL 437
W 97,7 90,4 1005 847 0,45 0.7 -0.38 - 1274 198.9 250.3 191.7 241.2 ALY 437
# M 981 91,4 9.2 82,9 0,25 8.47 -0 - 1355 1929 253 191.7 2735 405 43D
. KIS 94,7 91,8 989 2.5 0.75 0.4 043 - 150, 199.0 4092 191.7 12 a1 AL
: g 988 9L 8.8 82.8 0.53 0.42 -0.28 - 135.5 1973 295.0 191.7 287.7 AL} 43D
S40v 0.7 0.7 1.3 1.l 0.7 014 0. - 10.2 27 &3 0.0 &l2 22 0.
3Cl 0.6 0.5 40 0.9 0.4 013 0.7 - 8.4 22 s54 0.0 5% 1.8 0.0

*- Data Corrected Using "Siaplified Procedure’
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TABLE Fl-7
TABLE HD. J.7-3.1

BOEIRG VERTOL CH-470 HELICOPTER {CHINDOK}
CORRECTION DATAR

SHiEs 3
CORRECTED CORRECTIONS (4B}

Ev EPHL  SEL  PHLT Al ALY AL A2 A3
TAREDFF -~ TARGET IAS 85 KTS.
W - @7.8 93.3 60, 5,03 444 - -
M 911 8.9 946 60,5 L8 LM -117 -
S5 947 0.1 98,2 R 1,3y 543 -0.B4 -
fvg. 94,9 @0.6 95.4 90.% 543 A -1.01
St Dv 2.4 1.3 2.4 14 1.0 105 025 -
¥LCI 1.4 2.2 A3 18 L0} 198 1.0 -
TAKEQFF -- TARGET IAS 70 KT5. (MILITARY)
151 925 871 942 79.4 142 0% -0.28 -
L5 92,7 874 L5 708 1.4 109 -0.07 -
15 929 8.4 .2 M 0.B5 0.4% -0.19 -
Mg. 92,7 67.4 95 7.3 1.0 0.9 -0.18 -
Woe 6.2 0.2 0.2 0.4 0.16 0.23 0.08 -
$ICL 04 04 04 07 .27 0.3 0.3 -
PPROACH -- TARGET 1AS 100 KT8,
K6 982 916 1024 828 191 173 -1.48 -
Kl 975 93.2 1.4 BAA L2 L9 -1.05 -
K 92,7 9.5 100.4 687 234 1.8 -0.80 -
K2 §83 WA 100,80 845 202 1.8 -0.51 -
ﬂvg. §2.9 93.6 1.3 BLE 3,42 1,80 -1.04 -
Stddv 0.3 0.3 0.8 0.4 0.19 0.2 050 -
$1Cl 0.4 0.4 10 08 ¢.22 0.4 0.5% -
FPFROACH —- TARGET 1AS 70 KIS. (RILITARY)
134 100.5 95,9 100.7 8.0 0.92 6.8t 033 -
131 100.7 96,4 102.4 G829 0.1 079 038 -
ag o 100.1 957 129 B4 0.8 0.83 -0.45 -
] = A5 0.8 B0 099 077 -
wve.  100.% U4 102.2 8.2 095 0.80 0.08 -

oy 0.3 0. 6.9 14 0.04 0.03 0.4 -
qEcI 0.5 0% 1% L7 045 003 077 -

8- Datys Corrected Using "Siaplified Procedure®

SIDELINE - 150 M. NORTH
ACOUSTEC

ANGLE

(Deg)

134.8

P

pat/T1sc
2713788
JLY 12,1983

TRACKING DATA (Meters)

(ACTUALY {REFERENCE)  SPEED{w/sec)
CPA SR CPAR SRR GRND  REF
270.8 294.9 1914 209.9 41,7 437
04,2 257.8 1914 1941 .1 437
240.2 817.2 191,44 A9LLY 42,7 47
255,01 390.6 191.4 D987 425  4L7
153 192.2 0.0 147.% 12 0.0
25.8 332, 0,0 282,4 22 00
183,7 2037 1724 19,2 360 360
106,3 199.7 1724 1847 376 36,0
182,7 2203 1724 0, 8.0 360
184,2 208.% 1724 1955 145 30
1.9 12,4 0.0 13, 0.% 0.0

3.2 2.3 0.0 27 1,5 0.0
2044 257.% 172,27 N2.9 9.6 51.4
204.,9 50 172.7 200,46 453 51
208.0 . 172,7 444 4By 514
202.1 47.2 172.7 25,2 514 St
204,59 59,3 1707 285 Abb Nl.4

2.1 .7 0.0 18.4 5l 0.0
2.5 2.7 0.0 21,9 5.0 0,0
206,2 202.6  191.2 2342 410 3.0
204,5 302.1 191,27 282.4 ALl 30

A 20,4 191,2 2900 35 3O
204.8 288.4 191.2 249, 40,6 3.0
205.4 278,4  191.2 2590 9.4 380

1.1 2.6 0.0 21,2 3.1 0.0

1.3 25.4 0.0 25,0 3.8 0.0




TABLE F1-8
TABLE ND, J.7-3.2

BOEING VERTOL CH-47D WELICOPTER (CHINDON)

SITE: 3 SIDELINE - 150 K. HORTH
ACDUSTIC
CORREETED CORRECTIONS {dE) ANGLE

CORRECTION DATAR

fv EPNL  SEL  FHLTa  Ala

500 FT. FLYOVER -~ TARGET 1AS 135 KTS.

01 9.3 B&,72 W% 79.4 0,30
€2 %3 88,2 95,7 80,4 0.56
L3 917 85,8 PAL  79.0 -0.02
C14 936 88,8 959 8l.i 0,30
hva. .3 B7.7 ¥R 80.0 0.28
St Dv 1.0 1.0 0.9 1.0 0,24
el o2 L2 e 1. 0.28

t.2
0,48

.04
0.2
22

2
%

-0
0
0,2
0.

500 FT. FLYOVER -~ TARGET 1AS 135 KTS. {1CAD)

(] 9.3 Bh.4 933 788 0.43
A2 3.4 88.0 950 79.7 0.58
A3 9.4 88,6 94..?? 9.4 0.37

A4 2.4 87.3 93,9 78,2 0.30
4 92,2 87.0 932 70.4 0.4
hs . 8.0 91 779 1,02
fvg,  92.5 874 939 78.7 0.53

4
Sta Dv 08 0.8 0.8 0.8 0.24
WIC 07 07 07 0.7 0.24

0.3
0.5
0,32
0.2
0.41
0.81

0.44
0.2
0.16

7]
{
4

W00 FT. FLYOVER -~ TARGET 1AS 135 K1S. (NILITARY)

i) 92,0 - 872.27 94,3 78,9 0.00
i §5.9 90,1 981 Bl 0.45
By 741 BRI 974 Bl.4 0.23
BIO 944 B9.1 954 8D.3 0.4¢

feg. A0 88,6 98,3 80 5 4.7
Std by 1.6 1,2 1.8 0.2¢
wrcl 1y 14 24 l.S 0.24

500 FT. FLYOVER -~ TARGET IAS 120 KTS,

05 89 B BI.6 9.9 77.4 -0.08
D14 2.3 87,4 934 7.2 0.21
D7 B‘? & 835 9.7 7.9 0.2%
pe 91.6 87.2 91,3 78. 0.12
DY P11 BAY 9L 79.3 -0.03

m

fwg, 90,9 84,6 P 78,3 0.0%
913 v 1.1 L0 41 1L 0.15
9L 11 6% 11 1.0 ¢.14

-0.07
¢

0,11

0.03
0.14
0.14

1- Data Corrected Using *Sinplified Procedure®

=006 - 117,
~0.i4 1.4 120,
003 - 105.
-0,06 1,48 109

—0.%6 1.46 11
¢.08 0.3

0.10 0,33
0.08 0.3% 12.8
0.4 - 109,0
0,41 - 113.1
~0.0% - 104,
0.09 - 118,
“0.08 - 111.4
8.1 - 5.8
S - 6.8

0.00 0.82 103.4

t.14 1,07 92

000 LS 1075
0.06 198 1%

0.05 1.17 102.5
0.07 0.34 5.9

AUEY ALY A2 N3 {Beg}

BIT/75E
2/13/84
JULY 12,1983
TRACKING DATA (Helers
(ACTUALY (REFEREHCE) SPEED(n/sec)
CPA 5K fPAR  SER  GRND  REF
5.9 M7 2ULL 2394 49.4  §9.4
221.1 257.9 212,17 24). 89.4 49,4
210.3 217.8 12,1 9B 894 494
26,1 208.8 2120 WA 494 9.4
5.9 W00 212,01 2.7 49.4 894
4.5 1.5 0.0 12, 0.¢ 0.
5.3 H.b 0.0 150 8.0 0.0
9,4 6.6 2.1 2940 0.4 0.4
219 25,8 2121 2359 44,9 9.4
A71 A2 M2 4077 A9 9.4
12,5 5.2 2.1 219.2 9.4 40,4
20,4 2329 M1 241 49,4 9.4
.3 WS 220 24 9.4 9.4
2209 2.2 M2 2818 9.0 49.4
4.5 72, 0.0 72.1 1.1 0.0
3.7 9.4 0.0 593 0.9 0.0
20,3 2225 N2 2.4 465 594
220.,6 239.9  212,1 230, 89.4 49,4
A%1 W6 ALY N5 0.4 494
6.8 24,7 2.1 244 72,0 894
5.7 2029 M1 29,0 494 49.4
4.3 2.3 0.0 9.4 21 0.0
50 LG 0.0 111 25 0.0
08,7 2147 M1 MBI 4.7 L7
3.5 6.4 202,01 A, 64,3 81,7
A3.2 732 M1 2340 41,7 AL,
Al 2219 M2,1 2224 A7 47
08,1 248 221 2284 6.7 4.7
21,0 2205 ALY 2346 42,2 817
abn By 8.0 7.4 1.1 0.0
2.4 17 0.8 2.3 L1 00



TABLE F1-9
TABLE D, J.7-3.3

BDEING YERTOL CH-47D HELICOPTER (THINODX) 2(}}5}3%
CORRECTION DATAD -
SITE: 3 SIDELINE - 150 M, HORTH JULY 12,1983
ACOUSTIC  TRACKING DATA (Heters)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE)  SPEED(m/sec)
Ev EPRL  SEL  PFiLTa  Ala AR ALY A2 N (Beg) EFA SR CPAR SRR GRHD  REF
500 FT. FLYOVER -- TARGET 1AS 105 ¥T19,
E20  91.% 8221 9l 71,5 -0.70 -0.70 0.5 L.0f 1248 1968 239.8 2121 250.% s SO
£l §90.8 B4 915 76,2 0.3} .22 -0.05 0.83 1.8 2054 2320 2131 220.5 540 500
EZ?  89.7 853 91.2 6.4 0.62 0.4 -0,32 - 1434 219,56 219,3 22,1 23.2 514 G40
Eal 90,5 862 93.2 7B.2 053 0.44 -0.32  1.07 04,0 2190 25,8 2121 218.4 514 540
E24 91,7 @723 93.9 7B.8 W0 B8 -0.17 151 32,3 223.8 302,7 224 2BA.Y 540 AL
E25 A B&T 939 7.0 .79  0.40 -0.40 1,24 3.7 8.4 7.1 A2 W4 504 5490
fog, 90,9 845 931 78.0 044 0,33 -0,41 L% $15.4 25,6 2445 21 2M0.7 530 UALD
Staly 0.7 07 1.0 0.9 0,61 054 0,31 0.2 1.1 9.6 27.1 0.0 26,8 23 0.0
g0xCl 0.6 04 0.8 0.8 0,50 0.4 026 0. 9.4 7.8 4.0 6.0 2.0 1.y 0.0
1000 FT. FLYQVER -- TARGET 1AS 135 K15,
F26 89.9 857 92.0 77.4 019 -0.22 0.2 - 8,5 23,3 3269 334 3301 49.4 0 474
F2? 8. BuS §2.8 7.9 -0,58 -0.54 0,22 - 8,3 L] 14,5 1354 31 9.4 49
Fa8 RBP4 850 919 4.9 -0.08 -0.22 01 - 78,7 324.0 330.4 3354 321 AR 494
F29  08.4 BA3 0.4 70,4 -0.41 -0.22 003 - 105.6 3225 3349 T34 MBI 62,9 9.
feg. 89,3 BRI 9L.7 769 -0.23 -0,30 0.2 - 82,5 320.8 3.8 3354 M4 9.1 89.4
S5td 0v 0.7 04 0.9 L1 .24 0.16 0,08 - 12.3 5.0 8.4 0.0 .9 g0 0o
01cl 0.8 07 1.1 13 028 039 0.09 14.4 8.9 104 0.0 57 0. 0.0
TAKEOFF -~ TARGET 145 85 KTS. (1CAD)
G40 - 8B4 95,9 90.8 3,22 2,40 - - 16,7 190.% 4426 1724 G004 4L A7
G4l 92.8 87.5 95.0 8OO 143 1.4 -0.53 - 1341 187.3 261,0 1724 240,2  AL,1 43,7
g42 93,0 B8 9.8 B0 0.8 0.52 040 - 120.% 4,9 205.3 1724 200.0 A0 43,7
43 §3.0 B7.8 9.1 9.7 1,20 §.47 003 - . 6 206.5 1704 189.7 46,3 437
G4 92,7 87,6 9.0 ]9.7 0,35  0.07 0,20 - 122.5 1691 MIT 1224 U740 ALl 437
G645 91.8 §7.0 9.2 9.0 044 .14 -0.41 - 1099  171,2 182.0 1724 1BL3 36 437
M%. 92,7 8.1 95.2 79.9 147 093 011 - 128,2  180.5 280.1 1724 240.5 417 437
Sy 0.5 00 06 0.4 1,12 4,87 4. - 0 9.3 177, L 154, 2.3 0D
Wxel 0% 04 0% 0.5 0.2 0.72 0, - 5.6 7.7 14hb 0 . 1.8 0.0
APPROACH -~ TARGEYT 1AS 85 KT5. {1CAD)
H0 99,4 953 102,37 023 o3 055 037 - 12,9 1994 4374 1917 405 A1l 4.7
W3l 99,7 95.2 101.8 B9 0.78 0.66 -0.44 - 139.7  202.8 J13.2 1917 . 41.1 A2
032 99.2 94,3 102.B BB.3 ¢.87 087 -0.372 - 1560 198.0 487.4 1917 47L7 ALl AL7
H33  99.4  7A% 1033 883 0.48 Q.55 -0.42 - 124,0  201.1 242,86 1957 31,2 AL, 43,7
H34 98,8 94,1 101.4 BA.4 035 028 -0.37 - 127.3  195.0 245.2 1917 241.0  40.6 43,7
i35 100.4 95.8 104.1 BB.9 .90 0. 0.09 - 1504  201.2 #07.2 1917 367, 46,1 A37
fvg.  99.5 9409 1027 81 072 0.54 032 - 11,7 1994 3555 191.7 Ml M9 437
Stalv 0.5 0.6 0.9 1.0 0.20 ¢.14 0,20 - 13.6 2,7 103.4 0.0 . 2.2 0o
Wi L 0. 6.5 0B 0.8 0.6 011 047 - 11,2 2.2 831 0.0 B0 18 0.0

*- Data Corrected Using *Simplified Procedure®
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TABLE F2~1
ADY, MACH FOR TARGET CONDITIONS ANAL. DATE: 11-Mar~B6

BOETNG VERTOL 234/CH 47-D

ADV, MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 degrees F (15 degrees C)

SERIES IAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 135.00 59.00 225.00 60.00 0.8374
c 135.00 59.00 225.00 60.00 0.8374
)] 120,00 59.00 225.00 60.00 0.8147

E 105.00 59.00 225,00 60.00 0.7920

TEMPERATURE 77 degrees F (25 degrees C)
SERIES IAS TEMP (F) ROTOR RFM BLADE DIAM. ADVM #

A 135.00 77.00 225.00 60.00 0.8233
c 135.00 77.00 225,00 60.00 0.8233
D 120.00 77.00 245.00 60.00 0.8010
| 105.00 77.00 225,00 60.00 0.7786

TARGET CONDITIONS

SERIES DESCRIPTION

500 FT, LFO TAS = 135 KTS,
500 FT, LFO IAS = 135 KTS,
500 FT, LFG IAS = 120 KTS,
500 FT, LFO IAS = 105 KTS,

joo i —Ne R4

% 225,00 RPM = 1007 ROTOR SPEED



[

FIGURE F2-2

ACTUAL TEST CONDITIONS

BOEING VERTOL 234/CH 47-D

EVENT

Al

A2

A3

A4

A5

Ab

C11
€12
C13
Cl4
D13
D16
D17
D18
Dig
E20
E21
F22
E23
E24
E25

IAS
135.00
130.00
135.00

NA
135.00
NA

NA
135.00
NA
135.00
120.00
125.00
NA
120.00
120.00
110.00
105.00
NA
100.00
105.00
98.00

ANAL. DATE:

TEMP (F) ROTOR RPM BLADE DIAM.

73.00
75.00
75.00
75.00
76.00
76.00
78.00
78.00
78.00
79.00
79.00
79.00
79.00
80.00
80.00
80.00
80.00
81.00
81.00
81.00
86.00

227.25
227,25
220.50
220.50
227.25
227.25
220.50
220.50
220.50
220.50
220.50
320.50
220.50
230.50
220.50
220.50
220.50
220.50
220.50
220.50
220.50

60,00
60.00
60.00
60.00
60,00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60.00
60,00
60.00
60.00
60,00

11-Mar-86

0,7870
0.7945

NA
0.7863
0.7863
0.7715
0.7641

NA
0.7559
0,7634
0,7495



TR TS

TR TR T

b ier g ek St ie E ]

AT

VIR

LVENT
Al
A2
A3
Ad
AS
AB
Cl1
C12
C13
C14
D15

D16

D17
D18
D19
E20
B2l
E22
E23
E24
E25

TEST
ALT

525,50
536,80
515.20
516.90
530,00
569,50
509,90
534.30
483.70
510,70
476,40
498,60
497.60
490.00
473,70
418,40
507.30
526.40
524.40
545,20
522.20

TABLE F2-3

ACTUAL TEST NOISE DATA

ANAL, DATE: 11-Mar-86

BOEING VERTOL 234/CH 47-D
~-— PNLTM 492 FOOT NORM. --

wewe= AS MEAS. PNLTM --—-

LEFT
92.70
93.00
93.50
93.40
92,50
93.00
94,20
96.10
94.20
93.90
91.20
90.90
91.50
92,30
92.90

NA
92,30
90.60
91.60
89.80
91.80

CENTER
95.60
95.00
93.90
95.20
94.00
94.10
94.90
97.00
65.10
95.90
93.60
94.10
92.40
93.70
93.30

NA
92.60
91.70
91.90
92,30
92.10

REGHT
94.40
93.70
93.10
93.60
94,10
92,10
92,80
93.70
93.10
94.10
91.30
92.30
90.90
92.30
91.80

NA
90.30
90.60
90.60
91.40
90.20

LEFT
93,10
93,53
93,77
93,69
62,95
93,51
94.41
96.60
94.10
94,12
91.02
80.50
91.57
92,28
92.68

RA
92.48
91.01
91.98
90.43
92.16

CENTER

96.37
26.01
9404
95,77
94,87
95,80
95,32
97.96
94,90
96.33
93,22
94.26
92,53
93.65
92,86

NA
92,96
92,49
92,64
93,50
92.79

RIGHT

94,80
94,23
93.37
93.89
94,55
93,01
93.01
94,20
93,00
94,32
91.12
92,38
90,97
92.28
91.58

NA
90.48
91.01
90.98
92,03
90.56

L el




ADV. BLADE TIP MACH NUM. VS PNLTM

BOEING VERTOL 234/CH 47—D
98.0 +

97.0 -

96.0

85.0

94.0

PNLTM (dB)
T-7d T40913

83.0

90.0 .

| T T I |
0.7400 0.78600 0.7800 0.8000 0.8200 0.8400

| I |

ADVANCING BLADE TIP MACH NUMBER
LEFT SIDELINE + CENTER LINE ¢ RIGHT SIDELINE
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TABLE F2-4

BOEING VERTOL 234/CH 47-D
LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8326 93.10
A2 0.8236 93.53
A3 0.8123 93.77
Ad NA 93.69
AS 0.8303 92.95
A6 NA 93.91
Cll NA 94.41
cl2 0.8101 96,60
€13 NA 94,10
C14 0.8093 94,12
D15 0.7870 91.02
D16 0.7945 90.98
P17 NA 91,57
D18 0.7863 92,28
b19 0.7863 92,68
E20 0.7715 NA
E21 0.7641 92.48
E22 NA 91.01
E23 0.7559 91.98
E24 0.7634 90.43
E25 0.7495 92.16
SECOND ORDER EQUATION
Y = A Bl
Y= 69.74 28,21
R 5Q. = 0.405 MEAN X =
R = 0'637 S.Du X =
STD.ERR = 1.431 MEAN ¥ =
SAMPLE = 14 S8.D, Y=

* X o+
L
0.7932
0.0276

92,72
1,55

B2
0.95

*y!
*3



TABLE F2-5
LINEAR REGRESSION EQUATION

Y= SLOPE * X +  INTERCEPT

= 26,72 . 69.15

R 8Q. = 0.280 MEAN X = 0,7932
R = 0.529 5.D. X = 0.0276
STD.ERR = 1.370 MEAN Y = 92.72
CORREL = 0.529 S.D, Y = 1.55
SAMPLE = 14 TOT VAR = 2.41

R A R A R R AR AR A

SECOND ORDER EQUATION

Y= A+ Bi *X o+ B2 *x!

Y = 69.74 + 28,21 * X + 0.95 *x'
R 8Q. = 0.405 MEAN X = 0.7932
R = 0.637 S.D. X = 0.0276
STD.ERR = 1,431 MEAN Y = 92,72

SAMPLE 14 5.0, Y 1,55




PNLTM (dB)

ADV BLADE TIP MACH NUM. VS PNLTM

BOEING VERTOL 234/CH 47-D

98.0

97.0 —

96.0 —

95.0

94.0

v3.0

Z-¢d F1mvy

0.7600

T ! |
0.7300 0.8000

T |
0.8200 0.8400

ADVANCING BLADE TIP MACH NUMBER

LEFT SIDELINE



TABLE F2~6

BOEING VERTOL 234/CH 47-D
CENTER LINFE

ANAL. DATE: 1l-Mar-86

EVENT X INPUT Y INAUT
Al 0.8326 96.37
A2 0.8236 96.01
A3 0.8123 94.44
A4 NA 95,77
A5 0.8303 94,87
A6 NA 95.80

Cil NA 95.32
C12 0.810 97.96
C13 NA 94,90
Cl4 0.8093 96.33
D15 0.7870 93.22
D16 0.7945 94.26
D17 NA 92,53
D18 0.7863 93.65
D19 0.7863 92.86
E20 0.7715 NA
E21 0.7641 92,96
E22 NA 92.49
E23 0.7559 92.64
E24 0.7634 93.50
E25 0.7495 92.79

LINEAR REGRESSION EQUATION

R SQ.
R

STD.ERR
CORREL
SAMPLE

Y =

=

oo oo

SLOPE
46.66

0.600
0.775
1.096
0.775

14

XX+

MEAN X
8.0, X
MEAN Y
S.D. Y
TOT VAR

W yontmn

INTERCEPT
57,41

0.7932
0.0276
94,42
1,68
2.77
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TABLE F2-7

LINEAR REGRESSION EQUATION

R SQ-

R
STD.ERR
CORREL
SAMPLE

N AR R R R AR AR R AR Y

n o

SLOPE * X +

46.66

0.600 MEAN X

0.775 8.0, X

1.096 MEAN Y

0.775 8.D. Y
14 TOT VAR

SECOND ORDER EQUATION

i amtn

INTERCEPT
57.41

0.7932
0.0276
94.42
1.66
2.77

R SQ-
R

STD.ERR
SAMPLE

Y
Y

nn

A+
92.89 +

0.587
0.766
1,144

14

Bl
-43.10

MEAN X
S.D. X
MEAN Y
S.D. Y

¥ K B oo

* X
* X

+ +

0.7932
0.0276
94.42
1.66

B2
56,69

Ay
*Y !




PNLTM (dB)

ADV. BLADE TIP MACH NUM. VS PNLTM

BOEING VERTOL 234/CH 47-—-D

98.0

97.0

96.0

95.0 +

94.0 -

93.0 -

91.0 —

£-231 FWNo1a

80.0
0.7400

T T T T T T T
0.7600 0.7800 0.8000 0.8200

ADVANCING BLADE TiP MACH NUMBER
+ CENTER LINE

0.8400
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TABLE F2-8
BOEING VERTOL 234/CH 47-D

RIGHT SIDELINE

ANAL. DATE: 11-Mar-B6

EVENT X INPUT Y INPUT
Al 0.8326 94.80
A2 0.8236 54,23
A3 0.8123 93,37
A4 NA §3.89
AS 0.8303 94.55
AG NA 93.01

Cl1 NA 93.01
c12 0.8101 94,20
Cl13 NA 93.00
Cl4 0.8093 94,32
I 0.7870 91.12
D16 0.7945 92.38
D17 NA 90.97
D18 0.7863 92,28
p1g 0.7863 91.58
E20 0.7715 NA
21 0.7641 90,48
E22 NA 91,01
E23 0.7559 90.98
E24 0.7634 92.03
E25 0.74935 90.56

LINEAR REGRESSION EQUATION

R 5Q.
‘R
STD.ERR
CORREL
SAMPLE

I

nyoan

SLOPE
52.79

0.855
0.924
0.626
0.924

14

* X o+

MEAN X
S.D. X
MEAN ¥
S.D. ¥
TOT VAR

INTERCEPT

50.76

0.7932
0.0276
92.63
1.58
2,49

A e



TABLE F2-9
LINEAR REGRESSION EQUATION

= SIOPE % X +  INTERCEPT
= 52.79 50.76
R SQ. = 0.855 MEAN X = 0,7932
R = 0.924 S§.D. X = 0,0276
STD.ERR = 0.626 MEAN Y = 92,63
CORREL = 0.924 S.D, Y = 1.58
SAMPLE = 14 TOT VAR = 2.49
N
SECOND ORDER EQUATION
Y= A+ Bl *X + B2 X!
Y= 228,59 + =397.01 * X + 284.10 w*y!
R 5Q. = 0.750 MEAN X = 0,7932
R = 0.866 S.D. X = 0.0276
STD.ERR = 0.623 MEAN Y = 92.63
SAMPLE = 14 S§.D. Y= 1.58



PNLTM (dB)

ADV. BLADE TIP MACH NUM. VS PNLTM

98.0 BOEING VERTOL 234/CH 47-D

97.0

96.0 -

95.0

94.0

&
/ 9-71 TNOLI

935.0 +

S2.0 -

81.0 —

90.0 | T T
0.7400 0.7600 0.7800 0.8000 0.8200 0.8400

ADVANCING BLADE TIP MACH NUMBER
¢ RIGHT SIDELINE



A: 10Mar-86

TABLE F3-1

SIMURY EPNL LIVELS (dB)
DATA PROCESSED FIR ICAD CERTTFICATION PROCEDURES

HELIOOPTER: BOEING VERIOL 23/CH 47-D
(PERATION: ICAO TAKEOFF

EVENT LEFT  CENITR LINE  RIGIT 3 MIC

NUMBER SIDELINE | CENTRR SIDELINE || AVERAGE

SITE 2 1 3
G40 93.50 NA NA 0.00
G4l 93.60 9%.30 92.80 64,23
642 91.90 95.50 93.00 93.47
G43 94.00 NA 93.00 0.00
Gi4 92.90 95.10 92,70 93,57
G45 92.00 93,70 o1.80 03,17

AVERAGE 92,98 93.65 92.66 93,61
SID. DRV, 0.88 0.50 0.50 0.45

90% C.1, 0.72 0.59 0.47 0.53




A AL e S b e e,

]

Az 10-Mar-86

TABLE F3-2

SUMMARY EPNL, LEVELS (dB)
DATA PROCESSED PER ICAQ CERTTFICATION PROCEDURES

HELIOOPTYR: BOEING VERTOL 234/CH 47-D
OPERATICN:  ICAO LFO

EVENT LEFT CINFER LINE  RIGHT I MIC
NUMBER SIDFLINE | CENTER SIDELINE AVERAGE

SITE 2/3 1 3/2

Al 91.30 92.30 92.%0 92,13
A2 92.60 93.10 93.40 93.03
Al 93.60 93.90 93.50 93.67
A4 92.80 93.10 02.60 92,83
A5 92.20 92.60 93.00 G2.60
A6 92.40 92,80 92.10 92,43

AVERAGE 92.48 92,97 92.90 92.78
SID. Dev. 0.75 0.55 0.52 0.53
o9 C.1. 0.62 0.45 0.43 0.44

I s e eI e T s




TABLE F3-3

SIPMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAD CERTIFICATION PROCEDURES

: 10-MarB85

HELTOOPTYR: BOETNG VERTOL 234/0H 47-D
CPERATION: TCAQ APFROAH
EVENT IEFT  CGNIIR LINE  RIGHT 3 MIC
NUMBER SIDELINE | CINTIR SIDELINE AVERAGE
SITE 3 1 2
30 99.60 loz,20 96,90 99.57
Bl 9.70 101.90 95.50 99.03
H32 99.20 102.60 96,60 99.47
H33 99.40 103.50 97.70 100.20
H34 98.80 102,70 9,10 99.20
H35 100.40 102.20 96,70 977
AVFRAGE 99.52 102.52 96,58 9.5
SID. DEV. 0.54 0.56 0.7 0.42
o0 C.L. 0.44 0.46 0.61 0.34
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TABLE Gl-1
TABLE HO. J.4-1.t

SIKORSKY §-76 SPIRIT HELICOPIER DOT/TSE
1/29/84
CORRECTION DATA
SITE: ¢ CENTERLINE - CEMTER JUME 13,1983
ACOUSTIC  TRACKING DATA (Heters)

CORRECTED CORRECTIONS (4B} ANGLE {ACTUALY (REFERENCE)  SPEED(w/5er)
Ev EFHL SEL PHLTM  ALn INLRY MR A2 NS {Deg} Py SR CFAR SRR GRND  REF
THKEQFF -= TARGET 1AS 74 KTS {1CAD) )
F29 9.9 869 94.1 800 1.47 4139 -0, - 196,7  107.3 132.%  109,8 {14,6 40,1 01
F3o  92.0 98,1 95.3 809 1,69 1.5% -033 - 2 13,4 130.6 109.8 109.% 40,1 144
F3 92,7 8%.0 9.0 Bl 1,90 4,78 -0.3% - 102.0 1307 135.7 1098 112.2 40,1 3.
F12 91,3 87.4 7.3 BOLG 1,55 1,48 -0.28 - <5 128,27 13,3 109.9 11k.4 40,1 34,
P33 91,0 859 4.3 79.7 0,12 0,14 048 - B6,3 11,9 12,2 1098 110.0 404 38,1
F34 908 854 939 793 .40 0.42 0. - 2. 15,3 10,7 109.8 1148 40.1 3B
F15 89,9 B5.8 92,9 8.4 -1,27 -3.48 071 - £9.4 97.9 104,56 109.8 112,37 41,1 188
F36 90,3 868 93,1 78.4 -0.32 -0,32 0l - M4 10n0 11100 1078 113,80 401 384
g, 911 87.1 §43 79.8 0.69 Hé4s 000 - 83,3 1188 1224 1090 1131 40.2 3841
StabDv 0.9 1,1 1.1 11 1,14 1, 038 - 14,0 12,7 1.9 0.0 L5 0.4 0.0
WL 06 07 07 0T 8.76 0,72 0.2 9.4 S 80 0.0 1.7 0.2 0.0
TAKEQFF -- CATERGDRY B (SEE TEXD)
W44 92,1 88,4 964 B2.4 0.77 4.6 -0.78 - 13,8 7.3 128,72 109.8 120.0 334 W84
HAG 93,2 89,7 97.8 8.7 2,36 2,18 <093 - 110.1 135,59 44,3 109.8 1169 340 38,1
M6 934 895 97,0 815 .22 444 8 - 117.0 9 12,6 1098 137.4 38,4 B
Ha7 91,7 87.9 959 615 3.47 J@2 =231 - 101.5 150,72 153.2  109.8 1130 26,3 JO.l
W4 9 87,7 MY B0 .17 198 -8 - 102,7 1330 1363 1098 112,560 18
W9 9.3 68746 9.0 BL.7 .77 21 -l - 108,53 S 15h1 1098 1157 309 384
frg. 92,2 88,5  946.4 BL2 2,43 191 -l - 10,6 1136 1443 109.4 119.1 3.y 6.1
ftd Dv 0.9 0.9 L. 13 0.9 0,95 0674 - 9.3 12,5 182 0.0 5.4 3.8 00
% cl 0.7 0.8 0.7 L0 .82 &8 0.4 - 7.6 0.2 8.4 60 7.8 31 00
TAKEOFF {WITH TORN) == TRRGET 1AS 74 KT8
Jab ND TRACKING DATA
Jo7 K0 TRACKING DATA
J58 NO TRACKING DATA
J59 HO TRACKING DATA
J50 HD TRACKING DATA

%= Doty Corpected Using *Siaplified Procedure®
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TABLE G1-3
TABLE HD. J,4-1.3

SIKORSKY §-74 SPIRIT HELICOPTER 407/15C
1/29/84
CORRECTION DATA
SITE: 1 CEHTERLINE - CERTER JUHE 13,1983
ACOUSTIC  TRACKING DATA {(Meiers)
CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFERENCE)  SPEEDIm/sec)

Ev  EPFHL SEL PHLTe Alu ALPY ARy A2 AT (Deg) (FA SR CPaR SRR GRND  REF

500 F1. FLYOVER ~- TARGET 1AS 143 KTS

Ml 92.4 895 9.8 8.8 -1.10 -4,00 0,13 0.9 1259 130.4 1489.7 1%0.0 65,3 72,0 T4
A2 92.% G0.0 97.3 B4 -0.32 =0,24 =0,07 0.5 129,3 8.9 192.5 150.0 1740 731 744
A3 92,2 B8%.2 983 48L% -0.40 -0.27 0,02 .00 1245 148.9 181.4 150.0 102.8 744 74.4
AS 91.5 80,5 955 8.3 =100 -0.90 0.71 0.0 1264 140.B 175.0 150.0 1864 7446 74
ha 914 BRA 94,9 B3N -0.7 -0.%0 0.2 0.00 1364 140,7 203,8 150.0 217.4  TAb 4.6
Avg, 2.1 8.0 94,2 B34 -0.76 -0.46 0.10 0.7} 128,64  143,3 1845 1500 1932 73.B 74
Stdov 0.6 05 1.0 0.7 0,37 0,37 0.2 0.25 A7 5,2 13, 0.0 4. 1.2 0.0
el 0. 0 0% 07 6.3 03 0,02 L1 4.4 5.0 . ¢.0 135 .1 00
500 FT, FLYOVER -~ TARGET 1AS 130 KT8

2 - f59 92.8 9.7 b T T O 1,34 132,0 1324 178,2 150.0 200.9 4.7 469
Bl 410 884 94D B2, 105 <0.99 -0, L34 13,4 138,73 19050 150.0 0.1 L7 469
B  89.5 887 9.1 BLL =038 0,22 -0.i4 075 120.6 148,64 172.4  150.0 14,2 443 6.9
BI0 89,7 87,2 934 80.6 -0.25 -0.18 -D.01 0,08 b4 50,3 186, 0 106, 66,9 4b.9
Bl B9.2 BAS 9.0 80.2 ~1,45 -1,28 0.34 0.08 129.5 35.0 1749 L 194,71 6bT K69
Bi2  90.53 6B.0 944 QL% -0,50 -0.42 0.07 0.08 127.1 44,8 184.0 150.0 188.0 449 6.9
B}  8B.8 859 92.7 79.7 ¢.49  0.51 -0.23 0.0 14,3 1610 194,06 150.0 18,5 46,9 46.9
Avg, 89.8 87.0 914 8).4 -0.70 -0.58 -0.01 Q.55 127,7 1448 1838 150.0 190.9 45,0 469
Stdbv 0.8 10 08 1.0 0.76 049 0.20 0.59 4.7 2.5 9.0 0.0 12,2 24 0.0
00 0.7 0B 0.4 07 0.5 051 017 0.44 34 7.3 b 0.0 9.0 1.8 0.0
500 FT. FLYOVER - TARGET 1AS 115 KT5

€14 08,7 884 919 M4 -0.12 -0.07 -0.05 0.0% 136,3  152,2 199.7 1%0.0 198,7 5.2 69.2
Clt Ba.0 652 91,7 70.4 -1.06 -0.82 0.20 0.0% 1244 140.% 170.7 1500 1BL.7 09,2 G§%.2
€17 87,3 844 %07 77,7 =0.79 -0.67 0.15 0.i4 130.8  142,7 188.5 150.0 190.0 99.2 %9.2
€18 89.2 865 4 WS -0.62 -0.4B  0.09 0.14 1382 145,88 218.8 1900 225.2 9.2 59.2
fvg. 08,3 B5.6 917 VA.B -0.65 -0.51 0.10 0.1) 130.§ 1454 1944 1300 200,4  59.2 °59.2
ptady 0% 1.0 0.7 0.9 0.40 02 0.1 0,03 Ul .0 20, 0.0 18.1 0.0 0.0
024 1.0 1.2 08 L0 0.47 038 013 0,03 8.7 8 23, 0.0 21,3 60 0.0
500 F1. FLYOVER -- TARGET 1AS 100 KIS

Di9 BR.4 8L B9 76.4 -1,00 -0,76 0,24 0.09 120,8 139,73 142,01 350.0 1746 Gl 51.4
D20 §2.0 853 Pi.1 78,4 -0.94 -0.92 .27 0.09 11,8 138.2 14B8.8 190.0 1815 Gk Bl.4
Dl g2.3 8AS 904 77.2 -0.75. -0.82  0.17 0.4 101,37 1425 145,31 1500 153.8 514 G514
D22 88,3 8550 9.4 7N.0 -1.26 -120 0,34 .13 112, 1353 184.5 150.0 2045 514 51,4
D23 89.2 B&L 92.8 798 -39 L0 6,33 043 1214 1357 159,01 150,0 176.8 Bl 51,4
fvg, BB 857 90.8 77.9 -1.03 -0.%1 0,27 (.11 Uz.4 130.2 1800 150.0 1739 514 L.
Sd v 0.7 0.7 1.3 1.2 .20 0.23 0.07 .02 1.8 2.9 15.4 0.0 19.6 08 0.0
F0XC 0.7 0.7 1.3 Ll 0.1% 022 0.07 Q.02 1.2 2,8 147 0.0 18.7 0.0 0.0
1000 FT. FLYOVER -- TARGET §AS 143 ¥1S

E24 B7.1 08484 BB 75.B 0.67 0.64 -0.08 - 114 NG MG 00,0 3. 772 7AL
EZ 88,3 At 883 U4, g.61 Q.59 -0,37 - 93.9  320.2 1.0 300.0 300, 72,0 74,6
E26  88.% BA0 7.0 70,1 4,75 0,48 -0.23 - 19,6 322,31 418,3  300.0 . M. 4.6
E27 @7.2 851 B88.5 265 -0.39 -0.,29 0.04 - 133, 296.4 409.0 300.0 413.7 .4 746
E28 6.9 84,2 881 5.4 A8 040 -005 - 140,72 334,56 491,01 300.0 488.1  MA.6 746
Avg. 868 844 B7.8 755 0.42 0,40 -0,16 - 1267 315,01 196.9  300.0 378.8 746 744
Std bv 0, 0.4 0.9 0.8 0.47 0.40 045 - Bi 10.9  46.9 0.0 48,4 14 0.0
904 CH 0.4 0.4 0.9 0.7 0.44 038 0.1 - 8.0 10,4 43.8 0.0 45 .7 0.0

%~ Daty forrected Using *Siep)ified Procedure’
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TABLE G1-4
TABLE HO, J.4-2.1

SIKORSKY S-26 SFIRIT HELICOPIER ODY/T5C
1129104
CORRECTION DATA
S1TE: 2 SIDELINE - 150 N, SDUTH JUKE 13,1983
ACOUSTIC  TRACKING DATA [Neters)
CORRECTED CORRECTIONS (dB} ANGLE (ACTUAL) (REFERENCE)  SPEED{w/cec)

Ev EPNL  SEL  FPHLT Al ALY AL AT 3 {Degs thh SR CPAR SRR BRND  REF

TAKEDFF ~- TARGET IAS 74 KIS {ICAD)

F29 92,0 09.8 94,0 82,3 0.47 0,47 005 - 99.4 196,2 1988 1059 1BB.4  40.1 1.1
Fi0 92,1 90,1 94.0 B34 0.57 0.5 0.2 - 7,3 198.2 199.9 1850 187.4 40,1 18.1
F34 92,6 901 94,0 618 0.6 057 -0.08 - 88,1 199.8 200.2 185,9 . 40,1 8.1
FI2 91,4 89.5 92,9 @1.4 0.48 0.8 0.04 - 91,8 19,8 198.9 91859 40,1 38.1
F33 91,7 p9,5 93,3 BLY9 =0.04 -0.0! 0.1 - 26.8  1BA.7 91,8 1B5,9 190.9  40.1 04
Fi4 1.1 88,9 91.4 00,0 0.04 0,08 Q.18 - 7.3 198,72 1935 185,9 190.5 40,1 18.1
F35 1.5 BB.Y 92,4 80,7 =0.56 -0.45 0,47 - 79,1 178,7 1820 1859 189.3  4f.§ 3.1
Fl& - BB.2 S0 79.2 ~0.23 -0.18 - - 100.4 183.8 1967 1859 1B9.0 40,1 38,1
ﬂvg. 9.8 89.4 92,9 91,2 0.17 0,19 044 - BB.5 1IN 193.7  185.9 1BB.5 40.2 301
Std Dy 0.5 0.7 1.4 1,2 0.43 0,3% 0,17 - 10.0 Iy 0.0 1.8 0.4 0.0
90X Ll 0.4 0, 0.8 0.8 0.2¢8 0.6 0,12 - 5.7 %2 4 0.0 1.2 6.2 0.4
TAKEDFF -~ CATERGORY B (SEE TEXT}

Hed 921 90.1 94,0 B3 0.30 0,26 -0.£3 - B1.9 1899 191.8 1859 187.7 334 WA
HAG 9.2 90,1 §A0 P21 0.8 0,85 -0,5 - BO,6  201,4 2043 1859 188.4  34.0 3.1
Had 92,8 90.4 93,7 825 0.43 0,41 -0,06 -~ 72,0 1928 1964 1B59 189.4  3B.4 8.1
HA7 91,7 891 94,9 81,8 1.57 1,37 -1,7t -~ 84,1 11,7 212.8 1859 1849 283 30
W8 9L,2 90,8 94,1 83,1 0.9 0.77 -0.48 -~ $9.7 1999 202,8 iB5.9 1B8.4 356.0 36.1
He9 919 89.2 94.4 817 L2Y 113 1.3 - 90.7  206.9 204,9 1859 185.9 30.9 38,4
Avg. 92,3 89.9 9.5 824 0.9 0.80 -5,77 - B&.0  200.5 202.5 185.% $87.8 33,2 W1
Stabv 0.5 0,7 0.9 0.4 0.49 0,42 D.40 - 7.8 8.2 A5 60 1.3 3.8 0.0
WEL 04 0.5 0.7 0.5 C.40 0,35  0.49 6.5 58 4,2 0.0 1.0 i 0.0
TAKEDFF (WITH TURN} -- TARGET 1AS 74 XTS5

Jid HO TRACKING DATA

Ja7 HD TRACKING DATA

J58 H0 TRACKING DATA

J59 WD TRACKIHG DATA

J&o - HO TRACKING DATA

fvg. - - - -

Std Dy - - - - - - - - - - - - - - -
0L CE - - - - - - - - - -

*- Duta Corrected Using *Siaplified Procedure




TABLE G1-5
TABLE HO. J.4-2,2

SIKORSKY 5-76 SPIRIT HELICOPTER DOT/TSC
1/2%/88
CORRECTION DATA
SITEy 2 SIDELINE - 150 M, SOUTH JUKE 13,1983
ACOUSTIC  TRACKING DATA {Neters)
CORRECIED CORRECTIONS (dB) ANGLE (ACTUALY (REFERENCEY  SPEED{a/sec)

Ev EFM.  SEL  PMLTE  Alm ALY AR A2 D {beg} Ph SR CPAR SRR fRND  REF

3 DEGKEE APPROACH -- TARGET 1AS 74 1S

637 91,2 8.5 93.9 79.5 -0.28 0,25 020 - 1265 184, 245 192,0 2389 It 34
B8 92.5 87.1 943 80,5 -0.30 0,30 043 - 18,7 185,7 2380 192.0 24,1 41,1 0y
GI9 9.1 88,9 92,0 74,0 0.2 0,25 0,45 - 13,5 6.8 203,7 192.0 209.4 3.4 30,1
840 90.9 87,4 93.¢4 8.9 9.00 001 &6 - 113.7 1.8 2094 1920 209.7 386 8.4
G4t 87,8 84,9 91.3 78,7 -0.55 -0,52 042 - 1264 1812 225.2 19,0 238.6 40,1 3.1
6A2 91y 885 940 9.8 0,03 -0.02 0,30 - 102,89 1913 1953 19,0 197.0 40,4 30,
B N7 85 N4 TN -t.10 0,08 0,22 - 111 1995 203,10  192.0 205, 4 3B
fivg, 90,7 82,4 9.1 79.1 -0.21 ~0.20 Q.24 7.6 187.6 2155 192,0 220.8 3.7 WA
Std v 15 1.4 1,2 0.9 0.19 0,17 04 - 9.8 S 16,3 0.0 19,2 1.0 0.0
ML L1 LG 0.8 0.7 .14 0,14 0.0 - 1.2 .7 1.0 0.0 14,5 67 0
6 DEGKEE AFPROACH — TAKGET 14S 74 KTS

1% 933 90,1 93.8 81.1 -0.32 <032 0.8 - 88,1  184.5 1844 2 1918 384 31
IS 942 '90.7 923 R37 <031 -0.28 -0.01 - 1220 18,2 28,3 19,7 226,06 390 364
152 HD TRACKIND DATA

153 3.3 9.4 97,0 8.0 -0.37 ~0.36 0.8 - 116,6  183.8 205.5 1917 24,3 376 6.t
I 93 9.2 96,4 82,5 -0.41 <015 0,12 - 18,53 187.9 3.8 1917 2B 3B 38
155 93,9 9.7 95.0 815 =03 -0.31 0.8 - 3.0 1847 2093 1957 217,218 18
fva. 740 90,8 95.9 824 -0.28 -0.18 0.1 - 2.7 1852 2043 191.7 3.5 184 301
Stady 04 05 15 1.1 0,10 .08 008 - 13.8 Lé 13,0 0.0 12.9 0,7 0.0
1l 0, 0.5 L4 Lo 0.10 008 o.08 - 13.2 L5 12,4 0.0 12,3 0.7 0.0
? DEGREE APPROACH ~- TARGET 1AS 74 K15

k&1 90,7 87,2 92,4 787 0.05  0.02 008 - 1169 189.9 2030 191,2 2145 B4 04
KE2 9.6 90.5 95,6 81,8 0.02 -0,02 0.0 - 16,7 1896 220 191,27 2115 38,4 381
Ked 90,9 B2.4 92,3 78,4 b.42 Q11 -0.43 - 120.5 1947 224 191,72 M8 3.0 3.
Kéd 90,9 68,0 92,3 78.4 0.18 018 0.01 - ¥8.7  192,8 195.0 191.2 193.4 3.4 340
K85 925 894 94,2 829 0.40 035 -0,10 - 13,9 1971 237,3 191,2 230,2 3.1 dg.y
Kés4 914 8B 933 79,3 t.22 018 -0.02 - 1252 1925 230.2 1912 2M.4 380 380
fv, 9.7 BBS 937 BR.O 0.6 0,13 -0.01 - 16,7 1923 184 191,2 17,1 8.2 301
Std Dy 1.1 1,2 L7 1% 044 013 009 - 2.3 &7 15.0 0.0 13.4 0.6 0.0
R0X CI 0.7 L0 1A 1,8 041 011 0,08 - 7. 22123 0.0 i1 0.5 0.

*- Data Corrected Using *Siaplified Procedure’



TABLE Gl-6
TASLE 0. J.4-2.3

SIMORSKY 5+76 SPIRIT HELICOPTER DRT/TSC
1129404
CORRECTLON DATA
S1Er 2 SIDELINE - 150 M. SOUTH JURE 13,1983
ACOUSTIC  TRACKING DATA {Heters)
CORRECTED CORRECTIONS ¢dR) ANGLE (ACTUAL ) {REFEREMCE)  SPEED(a/eec)

Ey EFAL  SEL PMLTa  Als ALY Al 2 (Deg) trh R CFAR SRR GRHD  REF

S00 FT. FLYOVER -- TARGET 185 145 w15

4 933 87.7 9.4 B4 -0.61 -0.85 -0.01 0,73 14,6 2009 2B4.9 2104 2980 72.0 A4
A2 93,0 90,7 95,8 614 =0.32 -0.2% -0.07 0,3 127,04 20,7 8.1 2121 %49 TN 7As
A3 2.8 89,2 951 gl 0.4 -0.31 0,02 0.00 1347 207 2955 22,1 298, M6 4.4
i+ = 887 9. 825 0,40 -0.86 - 0,00 I8 2050 205.3 N0 3033 7He 7ALh
As 927 90.6 951  63.1 0,69 068 041 0.00 120,005,037 M2 MDD Mg 4Ls
ﬁvg. 3.0 87.8 957 &3.1 047 -0.51 0.0 654 13,3 206,9 280.7 2.1 WY LB 4.4
Sty 0.3 0.8 0.6 0.4 0,20 0.20 0,07 0.2 1.8 4 15,5 0.0 147 @20 0.0
L 03 0B 0.6 0.4 015 020 007 147 3.6 3.4 14.8 0.0 159 1 0.0
300 FT. FLYDVER -- TARGET 145 130 K18
87 9.3 B82.6 93,5 Bl.1 -0.95 -0.84 -0,15 1.54 M6 1996 264 2121 299.7 4.7 g9
B8 $1.2  89.4 3 B, 0.7 -0.82 0,22 1,25 103.9 4.1 210,2 2.1 UBS 417 449
B9 85,1 B5.8 92,5 79.9 -0.37 -0.28 -0,15 0.82 1049 S 2170 2.1 2484 64,3 449
Blo 90,2 BB.Y 93,3 79,9 -0.31 -0,25 0,01 Q.08 3.2 2118 2304 213,1 230.7 465 449
Bl B9.0 H6.8 92,0 8.1 -0.97 -0,78 0,17 (.08 1266 2012 2AB.9 2190 293 459 469
P12 905 BA.A 928 @0.5 -0 =034 0,04 0,06 1080 2093 221.4 2131 224.1 9 869
B3 8% BA.2 903 7.4 0.04 013 0,11 0.1 24 2194 2374 22,1 WS 8.9 5.9
mrg. 09.7 87.5 9246 80.3 =0,53 -0.43 -0,04 0.57 Mle 2000 2259 2121 2305 5.0 840
stdhv 0% 1.4 0.5 0.7 0.37 034 0,14 0.8 1.4 6,9 13, 0.0 14,9 24 0.0
WEC 07 0.8 04 0.5 0,27 025 0.0 0.4 0.3 5.0 10,0 8.0 11,0 1, 0.0
A0 FT, FLYOVER == TARGET 1AS 115 XT§
C14 80,7 84,8 90.6 78.2 =023 -0.15 -0,02 0.12 4.0 2031 2332 M2y 2322 9.2 9D
€1 875 853 9.5 76.2 -0.62 -0.54 0,11 9,15 107,35 2053 214.9 212.1 220,1 592 E9.3
Cl7 8.7 651 910 78.4 -0.55 -0.45 0.0% 0,22 W55 208,85 2140 031 2. S92 fenn
£18 8.6 847 90,3 78.2 -0.48 -0.36 0.05 0,18 1204 2084 204 213,1 2406 59,7 G99
Avn, 88,1 BALD S04 78,3 ~0.47 -0.37 0,06 0.17 HLO - 2084 2287 221 107 S92 5.0
Sabv 06 0.9 93 0.2 0.17  0.17 0,06 0.04 7.2 L5147 5,0 110 0.0 0.0
WLl 0.7 L 03 9,2 0,20 0.20 0.07 0.05 B 41 173 no o 15,3 0.0 0.0
900 FT. FLYOVER -~ TARBET 1AS 100 KIS
D19 847 844 BLY 5.9 -0.48 -0.5% 0.43 0,28 108.5 2040 ME3 M2 2237 514 5.4
D26 67.4 841 PR 749 0,67 -0.5 0.14 0.7 1005 2030 207.4 32,1 D165 514 5l
D21 G601 B0 8B4 745 =0,52 -0.45 0,09 0,27 108.4 2041 2174 22,5 134 G104 514
D22 829 86,3 8.4 77.7 -0.75 -0.88 (.17 0.35 A 2005 212.8 212,1 2040  G1l4 514
DI 878 852 W4 NS “0.73 -0.84 0.6 0,43 1007 2047 206.0 2.0 Ded 514 S(4
Avg. 07,2 5.2 BB.9 77.0 040 -0.57 004 0.3 5.8 2034 5.8 MD1 209 514 5.4
td by 0.8 o, L1 0.9 0.07 0.08 0,03 0,08 . 2.0 a9 0.0 40 0.0 0,0
L0 0.8 0.9 10 0.0 0,07 .08 0,03 0,08 3.6 1.9 47 0.0 i8 0.0 0.0
1000 FT. FLYOUER -~ TARGET 1AS 145 K18
EZ 88,4 B5.2 90,3 74,3 0.5 0.44 -0,03 - 136,0 4.4 509.9  335.4 482.8 2 TS
E25 - 83 8L 5.7 651 g4 - - 99.4 9 3577 3354 Gg072,0 744
E26 847 B39 M4 753 0,51 0.4% -0.18 - 185 3548 3@1.4  135.4 340,46 7406 7404
E27 9.2 85,5 Gd 77, “0.24 0,28 0,04 - 13,2 B35 4824 35,4 4470 746 7454
E2B - 84,2 0 755 . 0.8 - - 106,0 3478 8LLY 3354 49.0 46 744
. 08,1 B5.0 08,7 74,0 032 0.28 -0.06 = 7.4 WB.3 418.6  335.4 4000 A6 744
Stdbv 13 L0 14 09 6.2 032 011 - 14,7 2.8 o, 0.0 49.3 1.6 0.0
FICE 2.2 1.0 L4 0.0 031 0,31 0,19 15,9 7.3 44.8 0.0 6.0 1 0.0

- Data Corrected Using *Simplified Procedure®



TABLE G1-7
TABLE HO, J.4-3.1

SIKORSKY S-76 SPIRTT HELILOPYER 001/ist
1/29/84
CORKECTION DATA
SITE: 1 SIDELINE - 150 M. HORTH JUNE 13,1983
ACOUSTIC  TRACKING DATA {Neters)
CORRECTED CORRECTIONS (dB) AHELE LACTUAL) (REFEKENCE)  SPEED(n/sec)

————

Ev EPNL  SEL  PNLTe  Alw ALPY Al A2 N3 (Den) CPA 5K CFAR SRR BKND  REF

TAKEDFF ~- TARGET TAS 74 KTS (ICAD

F29  89.3 B84 9.7 9.4 0,63 0,53 0.00 - 94,9  199.1 200.5 1659 187.2 401 36
F §0.7 B8.% 9.7 80,9 .73 0,49 -0.03 - 92.7  201.2 201.4 185.% 1861 401 341
F31 90,8 09.2 9.5 8l 0,83 079 005 - 100.7  202.7 2083 1659 189.1 40,1 3B
F32  99.8 882 S M. 0. 0.63 0.00 - 4, 199.7 207.7 185.% 1934 401 36,1
FIL 901 B8R 9l 9 9. 0.1l 047 - . 9.4 190,3 1859 1837 40,1 384
F34 892 @872 &9.0 78, 0.2 0,23 041 - 72,4 191.4 200.8 1859 1949 40,1 30
F35  8%.5 87.2 9.7 .9 ~0.34 -0,28 042 - 94,5 18101 181.7 1@5.% 1864 411 344
F3&  68.2 BhY 892 T4 -0,05 -0.04 0,22 - N, 195.4 195,4 1859 195.8 401 3B
fvg, 89.8 B87.% 9.0 7.4 0.5 031 o041 - 85.9  193.9 190.1 1859 190.0 40,2 38
Stady 0.8 10 1] 1.3 0. 019 0.8 - 1.9 1.9 . . 4.1 0.4 00
W1 0.6 07 07 0.9 28 026 01 8.0 5.3 5 d 027 0.2 0.0
TAWEDFF ~- CATERGORY B (SEE TEXT)

Hi4 90,2 88,4 92.4 812 0.2 0.19 -0.48 - 88,0 1927 1928 1859 1840 134 W1
M5 91,2 0%.0 93.F 814 1.04 0,98 -0.5% -, 83,0 4,6 204.7 1857 1840 14,0 364
W6 91.6 89,0 97 68L7 0.4 053 -0.41 - 81,7 .6 1977 1059 187.8  1B.6 M.
M7 90.1 87.4 930 BO.B 1,58 147 -L.76 - 84,2 2.9 215.4 1855 1863 26,3 3B
HAB  90.4 BB 922 .9 102 092 <053 - 3.6 202,% 2214 1859 202.B 6.0 8.1
4 - 8.7 .1 8t 13 L8 - - . 2100 .7 1859 1845 309 384
h'L%. %0.7 88,3 929 8lLO 678 0.3 -073 - 90.4  203.4 207.1 1859 1892 339 1A
ad iy 0.7 07 04 06 0, 0.42 0.82 - 1.8 8.4 10.8 0.0 4.7 34 0.0
Wil 0.6 0.5 05 05 0.3 034 03y - 2.5 8.9 8.9 0.0 5.5 34 K]
TAKEGFF CWITH TURN) ~- TARGET 1S 74 K18

Jib N TRACKING DATA

J57 ND TRACWING DATA

438 NO TRACKING DATA

J39 NO TRACKIHG DATA

Jsd ND TRACKING DATA

fvg. - - - - - -

Sd by - - - - - - - - - - - - - - -

goxct -~ - - -

- Duta Corrected Using 'Siaplified Procedure’
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TABLE G1-8
TABLE MO, J.4-3,2

SIKORSKY 5-74 SPIRIT HELICOPTER gg?gg%
CORRECTION DATAM
SITE: 3 SIDELTHE - 150 M, NORTH JUHE 13,1703
CORRECTED CORRECTIONS (di) ag&gfg:c {Xé%l’ffw? mmté?;éﬁﬁéﬂ SPEED(m/sec}

kv EPHL " SEL  PNLTW AL ALPY AL A2 N3 {Deg) EPA SR CPAR SRR GRND  REF

3 DEGREE APPROACH -~ TANGET 1S 74 K¥S,

632 9.2 859 N8 77.8 =0.17 -5 0,8 - 12,9 188,5 2046 192.0 2084 3,1 8.1
B3 0.5 87,2 0.8 785 =0.26 ~0.25 Q.42 - 113,06 1B7.4 2005 192,0 208.6 4l.1 3681
639 892 BL.9 90.6 70.1 -0.07 0.8 942 - 115.2 28,4 208,1 L0 ML 3. 38
840 894 84,8 908 T7.0 0,42 0.09 003 - 134 1934 210.8 2.0 209.2 38,6 38.0
041 89,0 86,7 89.7 76,5 =048 -0.46 0,39 - 1054  182.0 189,5 192.0 Jd 401 38
042 L2 8B.6 P1.7 79,1 0.0 0.09 0,27 - 100.4 1930 1962 192,0 195.2 49,4 6.t
M3 %D 879 0.4 NG =001 -0.02 007 - 1379 1911 2853 19,0 284, 9.4 381
o, 90,0 871 708 77.4 =013 -0.13 023 - 1140 189,2 2440 1920 U7.0 3.7 384
e v 0.8 0.9 0.7 0.9 63 0.0 014 - 1.8 3.7 323 0.0 3.3 14 00
WZEl 0.6 0.6 05 0.7 .46 0415 010 - 8.7 &7 .Y 0.0 23, 0.7 0.0
& DEGREE APPRDACH -~ TARGET 145 74 K15,
150 HO TRACKING DATA
151 NO TRACKING DATA
152 N TRACKING DATA
153 . 074 83,5 %10 747 ~0.26 -0.33 0.4 - 85,5 5.8 184,1 1917 192.0 3.6 381
14 9.8 87,0 9,9 M2 0.02 -0.01 0,09 - 12,5 1899 209.0 1917 2417 R4 301
5 89,7 85,6 90,8 76.4 ~0.18 -0.18 0,14 - 1254 184,7 9.1 1907 235.2 3.4 381
ﬂvg. 89,3 8N4 9.2 749 0.4 -0.17 009 - 3.1 1800 2182 1917 123,002 3.1
Sl Dy 1.4 1.8 0.4 0.3 9,14 0.16 0,05 - 23.1 .2 283 0.0 27.0 hs 0,0
L LY 30 LD 0. o.M 0.7 008 - 36,9 L) 417 0.0 45.5 b 60
9 DEGREE APPROACH -- TARGET 1AS 74 XTS.
Kel. @68 82,9 83,9 73.8 0.24 0,18 004 - 96,3 192.5 193.4 1912 1901 W4 38
Ki2 08,4 84,8 07,4 742 9.17  0.17 0,04 - 1123 192,01 2077 191,2 206,7 38.6 18,1
K83 80,2 85.0 Q8.5 757 S0 0,20 -0.17 - 148 1943 O 1912 20,5 .0 38.1
K 821 837 B7.3 739 0,45  0.38 -0,01 - 132.3  195.4 200.4 191,2 2821 304 36
KeS  0B,4 85,1 90,5 76.4 0.43 0.5 -0, 14 - 13,7 199.7 240,01 1912 298 3B 38,1
Ké6  Bb4  B3.8 08,0 749 0.48  0.38 -0,07 - .1 1951 2001 1912 2049 38,1 38.1
Ava,  BL6 842 98.B 4.8 0.4 0.31 ~0.05 - 159 1949 255 191,02 2.1 382 38,1
80 Dv 0.8 0, 1.1 1.1 0.19 0.1 0.0 - 13.7 2,7 34 0.0 3.3 6.6 0.0
OTICE 067 0.7 0.7 0.9 0.45 0.13 007 - 1.3 3 283 0.0 26,8 0.5 0.0

A= Duta Corvected Using *Simp)ified Procedure’



TABLE G1-9
TABLE H0. J,4-3,3

SIHDREKY §-76 SPIRIT HELICBRTER D0T/TSC
1730/84
CORRECTION DATA
SITE; 3 SIDELIME - 150 H. NORTH JUNE 13,1983
ACOUSTIC  TRACKING DATA (Heters)
LORRECTED CORRECTIONS (dB) ANILE {ACTUAL) (REFERENEE)  SFEEB{a/sec)

Ev EFHL  SEL  FiLTa Alm ALPY ALAY A2 N3 {Deg) CrA " SR CFAR SRR GRND  REF

500 FT. FLYOVER ~- TARGET IAS 145 K15

M 1.6 90,3 944 BLA -0.71 051 -0,03 0,59 13,3 2042 218 M2,1 82,3 720 M.
A2 -~ B2 95,2 B2.8 =041 0,18 - .44 1337 221 2914 12,1 2934 731 744
L 719 90,1 M1 B2b =020 -0,21 0.00 0.00 137,3 2121 3129 2,1 2.9 s T4
A5 - 90,0 915 82,4 ~0.40 -0.49 - ¢.00 120,7 2065 240,2 212,10 26,7 TA5 A6
s 92,64 89.2 954 831 -0.50 -0.53 0.0 0,00 135.4 2064 293.7 212,01 3019 748 A4
fvg, 92.0 B%.8 94,5 8.7 =0.42 0,38 0.02 0.5 1317 2083 2824 12,1 282.5 7RO 74.4
Stddv 05 0.5 0,3 0.3 0.26  0.17 0.0 0,11 6,5 L 1.7 0.0 25.4 1.2 0.8
C 08 05 0.8 0.2 025 0.7 010 047 6.2 L5 264 0.0 24,2 1.1 00
500 FT. FLYGVER -- TARGET 143 130 KT8
B7 89.1 82,9 91,5 60,3 -0,90 -0.82 -0.17 1.2% 123.7 2008 2413 2120 2949 61,7 849
B8 %0.1 88,0 937 BL.7 -0.50 -0.54 -0.24 1,54 123,01  205.4 45,2 22,1 25,2  4L.7 6.9
] B9.3 88,0 .3 799 =0.26 <030 -0.17 0,44 12,3 MLY 299.1 2,1 2293 643 ALY
0 89.1 858 9231 79.9 <0.16 ~0.17 -0,02 0,08 13¢,7 2132 2811 42,1 79,9 4.9 449
BiL 89,5 88.2 9.6 80.3 0,74 -0.66 5 0,04 Ug.2 200,95 229.8 2.1 M0,7  4b.F 84,9
B2 89,7 87.2 931 B80.% -0.2% -0.29 0.02 0,08 31,1 210.7 279.6 M2.1 2B1.5 449 449
BI3  @8.8 873 907 79,2 623 622 -0.13 0.3 108.1 W9 2324 220 M2 86 .
fvg, 89.4 B7.6 920 80.3 -0,38 -0.35 -0.08 0.54 121,0 2094 2484 2,1 2518 45.0 4.7
Stdbv 0.4 05 1.1 0.8 0,38 035 0,14 0.62 8.7 &9 22,7 0.0 .7 2.4 0
90xCl 0.3 0.4 0.8 0.4 0.28  0.28 0, 0.48 6.4 51 167 0.0 .8 L8 0h
a00 FY. FLYOVER -- TARGET 148 115 KTS
14 87.8 85,9 B%.9 78.2 =0.07 -0.08 -0.04 0.15 126,745 242.5 12,1 2846 59.2 9.2
CiS  87.1 86} B%.5 78.4 =0.45 -0.40 0,097 0.12 7.1 208,46 216,01 2,1 2.9 892 39,2
C17 86,7 85.5 89.8B 78.4 0.3 -0.35 0,07 0,18 £ 2078 217,322 2,8 59.2 59,7
tig 87,3 854 89,5 70.0 =030 -0.27 0.0% 0.2 . 9.9 214, 2. M0 592 59,7
fwva, B7.3 858 89,7 8.3 -0,29 -0.28 0,04 0,17 2.7 2097 2438 2121 48,3 592 99,2
Stdbv 0.4 0.3 0,2 0.2 0.4 Q.14 0,04 0.04 2.4 35 3.4 0.0 28,7 6.0 0.0
Y05 Ll 0. 64 03 0.2 017 017 0.07 0,05 4.6 41 369 0.0 33.8 0.0 0.0
800 F1. FLYOVER -- TARGET [AS 100 KT§
M  87.9 @58 90,1 7B.9 -0.83 -0.5%0 0,10 0,23 13,8 205.5 48,3 2171 359,46 51,4 514
D20 @7.2 8.7 Bl 712 ~0.55 -0.55 0.12 0,28 133.5 2047 282.1 212,01 292,3 S1.4 514
D21 Be.4 8N BB 77.4 =0.44 <038 0.07 0,29 1.5 07,7 2232 242,01 2280 514 51,4
022 87,2 85,5 889 775 -0.88 -0.57 0,15 0.43 4.4 200.8 203.4 2121 2128 514 51
D23 B7.4 84,1 9.6 8.2 -0.66 -0.56 0.14 0,35 13,1 2000 2453 D921 2863 Si.4 Gl
ﬂvg. 67,2 857 633 77.8 =0.56 -0.51 0.12 0,32 1215 2047 260.5 212,01 289.8 51,4 5t
Sdov 0.8 0,7 05 0.7 0,09 0,09 0.03 0.0B 7.3 0 5.1 0.0 5B.6 0.0 0,0
F0ELE 0.5 0.7 0.5 0.7 0.08 008 0,083 0,07 8.4 L.y 54, 0.0 55.9 0.0 0.0
1000 FY. FLYOVER -- TARGET 1AS 145 KI§
E24 87,7 B5.4 884 759 0.56 0.52 -0.05 - 133, 3061 4945 3354 465.7 77,2 7ML
E23 - BAS 879 74,7 051 0.7 - - 105.2 4.7 367,85 3354 TS 72,0 74,4
E26 ©8.2 859 B34 7.5 0.60 0.5 -0.20 - 1327 5 485,60 3354 4568 M6 4.8
E27 88 855 9.4 780 =0.19 ~0.16 0,02 - . 333.2 3a1.0 335.4 2 TE N
£0  88.3 859 B9.b 744 0.5 0.7 -0.13 - 138,56 S028.5 3354 5070 M6 M.
ﬁvg. 88.1 6854 69.0 74.7 0.35 031 -0,09 - 12,3 350.0 443.4 3354 A1 A6 T4
St v 0.3 0.4 0.0 0.8 0,33 030 0.0 - 17.4 H 0 B3S L0 743 1.8 04
202C) 0.3 0.5 0.7 0.7 031 0.2 o1 16,8 §.3 9.4 0.0 70.9 1.7 0o

*- Dity Correcied Using *Siaplifies Procedurs
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TABLE G2~1
ADV, MACH FOR TARGET CONDITIONS ANAL. DATE: 11-Mar-86

SIKORSKY S5-76A

ADV. MACH SERIES REFERENCE NUMBERS

TEMPERATURE 59 deprees F (15 degrees C)

SERIES TAS TEMP (F) ROTOR RPM BLADE DIAM. ADVM #

A 145.00 59.00 293.00 44,00 0.8240
B 130.00 59,00 293.00 44,00 0.8014
c 115.00 59.00 293.00 44,00 0.7787
D 100.00 59.00 293.00 44,00 0.7560

TEMPERATURE 77 degrees F (25 degrees C)
SERIES IAS TEMP (F) RQOTOR RPM BLADE DIAM. ADVM #

A 145.00 77.00 293.00 44,00 0.8101
B 130.00 77.00 293.00 44,00 0.7878
c 115.00 77.00 293.00 44,00 0.7655
D 100.00 77.00 293.00 44.00 0.7432

TARGET CONDITIONS

SERIES DESCRIPTION

500 FT. LFO IAS = 145 KTS3,
300 FT. LFO IAS = 130 KTS,
500 FT. LFO IAS = 115 KTS,
500 ¥T. LFO IAS = 100 KTS,

(=Nl

¥ 293,00 RPM = 100% ROTOR SPEED

o emenm L

.




TABLE G2-2

ACTUAL TEST CONDITIONS

SIKORSKY 5-764A

EVENT

Al
A2
A3
A4
A5
AB
B7
B8
B9
Bl0
Bll
B12
B13
Cl4
Cl5
Cle
C17
c18
D19
D20
D21
D22
D23

IAS
140,00
142,00
145,00
142,00
145,00
145,00
120.00
120.00
125.00
130.00
130.00
130.00
130.00
115.00
115.00
115.00
115,00
115.00
100.00
100.00
100.00
100.00
100.00

ANAL, DATE: 11-Mar-86

TEMP (F) ROTOR RPM BLADE DIAM.

59.00
59.00
59.00
59.00
59,00
59,00
60.00
60.00
60.00
60.00
60.00
60.00
61.00
61.00
61.00
62.00
62.00
62.00
63.00
63.00
64.00
65.00
65.00

293,00
293,00
293.00
293,00
293,00
293,00
293,00
293.00
293.00
293.00
293.00
203.00
283.00
293.00
203.00
293.00
293.00
293.00
203.00
293,00
293.00
293.00
203.00

44,00
44,00
44,00
44,00
44.00
44,00
44,00
44.00
44,00
44.00
44,00
44.00
44.00
44,00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00
44.00

ADVH #
0,8165
0.8195
0.8240
0.8195
0.8240
0.8240
(.7855
0.7855
0.7930
0.8006
0.8006
0.8006
0.7998
0.7772
0.7772
0.7764
0.7764
0.7764
0.7531
0.7531
0.7523
0.7516
0.7516



EVENT
Al
A2
A3
Ad
A5
A6
B7
B8
B9
Bl10O
Bll
Bi2
B13
Cl4
C15
Cl6
Cl7
Clg&
D19
D20
b2t
b22
D23

TEST
ALT

454.80
492.40
492.50
435.20
466.00
465.50
438.50
460.90
491.60
497.20
446,90
485.70
532.10
503.40
466.40
503.90
472.30
482.20
461,00
457,40
471.50
448,00
449,30

TABLE G2-3

ACTUAL TEST NOISE DATA

ANAL, DATE: 11-Mar-86

SIKORSKY 5-76A

——-—~ AS MEAS. PNLTM —=--

LEFT
94.20
95.80
94,30

NA
94.10
95.80
91.10
62.70
90.90
62.50
§2.30
63.00
50.30
90.70
89,80

NA
90,00
%0.60
20.40
88.80
88.90
89.50
89.90

CENTER
97.00
97.00
96,70

NA
96.50
95.80
93.10
94,30
92,70
93.60
94,40
94,90
92,10
92,00
92. 70

NA
91.30
92.80
90.00
91.90
91.10
91.70
93.90

RIGHT
96.20
94.90
96.40

NA
95.70
96.10
92.90
92.60
92.00
92,30
92,90
93.30
92,10
89.90
90.90

NA
91.30
89.60
88.30
89,30
88.70
89,10
90.90

~- PNLTM 492 FOOT NORM, -

LEFT
93,74
95,80
94,31

NA
93,78
95.48
90.45
92,32
90.90
92,56
91,75
92,92
90.79
90.84
89,44

NA
89,76
90.48
50,02
88,38
88.65
88.96
89,38

CENTER

96.05
97.01
96.71

NA
95.84
95.13
91.71
93.51
92.69
93.73
93.24
94.74
93.05
92,28
92.06

NA
90.81
92.56
89.21
91.02
90,59
90,57
92,80

RIGHT

93,74
94,90
96.41

NA
95,38
95.78
92,25
92,22
92,00
92.36
92.35
93.22
92.59
90.04
90.59

NA
91.06
89.48
87.92
88.88
88.45
88.56
90.38

i S



ADV. BLADE TIP MACH NUM. VS PNLTM

SIKORS -
98.0 KY S—-76A

97.0
96.0
85.0
94.0

93.0

=20 T4No13

92.0

PNLTM (dB)

91.0

90.0

88.0

88.0

87.0 i I 1 | H I !
0.7500 0.7700 0.7900 0.8100 0.8300

ADVANCING BLADE TIP MACH NUMBER
LEFT SIDELINE +  CENTER LINE ¢ RIGHT SIDEUNE
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TABLE G2-4

SIKORSKY 5-764A
LEFT SIDELINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8165 93.74
A2 0.8195 95,80
A3 0.8240 94,31
Ad 0.8195 NA
AS 0.8240 93.78
AG 0.8240 95.48
B7 0.7855 90.45
B8 0.7855 92,32
B9 0.7930 90.90

Bio 0.8006 92.56
B11 0.80D6 91.75
B12 0.8006 92.92
B13 0.,7998 90.79
Cl4 0.7772 90.84
C15 0.7772 89.49
C16 0.7764 NA
C17 0.7764 89.76
€18 0.7764 90.48
D19 0.7531 90.02
b20 0,7531 88.38
n21 0,7523 88.65
D22 0.7516 88.96
D23 0.7516 89.38

LINEAR REGRESSION EQUATION

Y = SLOPE

= 78.90

R SQ. = 0.840
R = 0.917
STD.ERR = 0.907
CORREL = 0.917
SAMPLE = 21

* X 4+

=

g

=z
e b
mnnnou

INTERCEPT
29.31

0.7877
0.0257
91.46
2,21
4.89
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TABLE G2-5
LINEAR REGRESSTON EQUATION

Y = SLOPE * X +  INTERCEPT
= 78.90 29.31
R SQ. = 0.840 MEAN X = 0,7877
R = 0.917 8.0, X = 0.0257
STD.ERR = 0,907 MEAN Y = 91,46
CORREL = 0.917 S, Y= 2.21
SAMPLE = 21 TOT VAR = 4.89
HOTHI R R R e e
SECOND ORDER EQUATTION
Y = A+ Bl * X 4 B2 *x!
Y= 465.94 +-1031.84 * X 4+ 705,69 *x!
R 5Q. = 0.831 MEAN X = 0.7B77
R = 0.912 S.D. X = 0.0257
STD.ERR = 0.828 MEAN Y = 91.46
SAMPLE = 21 S.D. Y= 2.21



PNLTM (dB)

ADV.

BLADE TIP MACH NUM.

SIKORSKY S--76A

S SRV P BT R |

VS PNLTM

g98.0

97.0

96.0 4

95.0

94.0 -

93.0

92.0 -

91.0

20.0 -

89.0

88-0 |

<—TD INH1a

87.0
0.7500

0.7700

T T
0.7200

I

r
0.B100

ADVANCING BLADE TiP MACH NUMBER

LEFT SIDELINE

0.8300



TABLE G2-6

SIKCRSKY S-76A

CENTER LINE

ANAL. DATE: 11-Mar-86

EVENT X INPUT Y INPUT
Al 0.8165 96.05
A2 0.8195 97.01
A3 0.8240 96.71
Ad 0.8195 NA
AS 0.8240 95.84
A 0.8240 95.13
B7 0.7855 91.71
B8 0.7855 93.51
B9 0.7930 92,69
B10 0,8006 93.73
B1l 0.8006 93.24
B1z 0.8006 94.74
B13 0.7998 93.05
Cl4 0.7772 92,28
C15 0.7772 92.06
Cl4 0.7764 NA
C17 0.7764 90.81
Cig 0.7764 92.56
D19 0.7531 89.21
n20 0.7531 91.02
D21 0.7523 90.59
D22 0.7516 90.57
D23 0.7516 92.80
SECOND ORDER EQUATION
Y= A+ Bl *X o+ B2 *Y!
Y= 463.08 +-1016.66 * X + 693.69 *x!
R sQ. = 0.800 MEAN X = 0.7877
R = 0.805 5.D. X = 0.0257
STD.ERR = 0.935 MEAN Y = 93,11
SAMPLE = 21 SD. Y= 2.16

R e M 1t
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TABLE G2-7
LINEAR REGRESSION EQUATION

R £Q.
R

STD.ERR
CORREL
SAMPLE

R R R R AR A R SRR R R R AR AR A AR

Y =

nmnnunan

SLOPE
75.20

0,798
.0.893
0.998
0.893
21

SECOND ORDER EQUATION

*X o+

MEAN X
S.D. X
MEAN Y
S.D. ¥
TOT VAR

hownonon

INTERCEPT
33.87

0.7877
0.0257
93.11
2.16
4,68

R 5Q.
R

STD.ERR
SAMPLE

Y
Y

bt oruoan

A

+

Bl

463.08 +-1016.66

0.800
0.895
0.935

21

MEAN X
5.0, X
MEAN Y
SlDi Y

nwitan

+ +

* X
* X

0.7877
0.0257
93,11
2,16

B2
£93,69

*y!
*Y!

et B T G e,

e e e




PMLTM (dB)

ADY. BLADE TIP MACH NUM. VS PNLTM
SIKORSKY S—-76A

e 1 v e e me e m— A 0 Tamrn b ........,.,....]
]
]

£~79 TN913

B7.0 sfrrrn «m g i e e e e e <o )
0.7300 0.7700 G.7200 0.8100 0.8300

ADVANCING BLADE TIP MACH MNUMBER
+ CENTER LINE



TABLE G2-8

SIKORSKY S-764
RIGHT SIDELINE

ANAL. DATE: 11-Mar-86

: EVENT X INPUT Y INPUT
: Al 0.8165 095.74
: A2 0.8195 94,90
: A3 0.8240 96.41
Ab 0.8195 NA
A5 0.8240 95.38
Ab 0.8240 95.78
‘ B7 0.7855 92.25
¥ B8 0.7855 92,22
: BY 0.7930 92.00
; Bl10 0.8006 92.36
L B11 0.8006 92,35
: B12 0.8006 63, 22
i B13 0.7998 92,59
5 Cl4 0,7772 90. 04
g €15 0.7772 90,59
5 , clé 0.7764 NA
i ‘ c17 0.7764 91.06
7 : c18 0,7764 89.48
5 i ‘ D19 0,7531 87.92
8 D20 0.7531 88.88
k . D21 0.7523 88.45
il . n2z 0.7516 88.56
i D23 0.7516 50.38
f
ﬁ LINEAR REGRESSICN EQUATION
B _ Y = SLOPE * X +  INTERCEPT
L = 97.15 15,40
= R 0. = 0.916 MEAN X = 0,7877
R = 0.957 S.D. X = 0.0257
STD,ERR = 0.778 MEAN Y = 91.93
2 CORREL =  0.957 S, 0. Y=  2.61
& SAMPLE = 21 TOT VAR =  6.81

(i i B CEF I RE S




TABLE G2-9

LINEAR REGRESSION EQUATION

Y = SLOPE * X +  INTERCEPT
= 97.15 .
R 3Q. = 0.916 MEAN X = 0.7877
R = 0.957 S.D. X = 0.0257
STD,ERR = 0,778 MEAN Y = 091,93
CORREL = 0,957 S.D. Y = 2,61
SAMPLE = 21 TOT VAR = 6.81
LT T AT TR T T
SECOND ORDER EQUATION
Y = A+ B1 *X o+ B2 *x!
Y = 386.73 + -B47.46 * X 4 600.14 *x!
R S8Q. = 0.895 MEAN X = 00,7877
R = 0.946 8.D. X = 0,0257
STD.ERR = 0.712 MEAN Y= 91,93
SAMPLE = 21 3.D. Y= 2.61



ADV. BLADE TIP MACH NUM. VS PNLTM

- SIKORSKY S—76A

BB.0 = i e e T
87.0 -
96.0 -
85.0 -
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O
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88.0 - ¢

87.0 _{ ] e e e S e e e e e

0.7300 0.7700 0.7900 0.8100

ADVANCING BLADE TIP MACH NUMBER
o RIGHT SIDELINE
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A: 10-Mar-86

TABLE G3~1

SIMUARY EPNL LEVELS (dB)
DATA PROCESSED PIR ICAO CERTTFICATION PROCEIURES

HELICOPTER: STKORSKY S-764
OPERATICN: TCAO TAKEOFT

EVINT LEFT  CINIER LINE - RIGHT MIC
NGBER SIDELINE CENTER SIDELINE AVERAGE
STIE 2 1 3
29 92.00 90.90 89.80 00.90
Fi0 92.30 92.00 90,70 91.67
F31 92.60 92,70 90.80 92.03
Fa2 91.60 91.30 89,80 90.90
F13 91.70 a1.00 90,10 90.93
F34 91,10 90.60 89,20 90.30
F35 91.50 89,90 89.50 20.30
F36 NA 90,30 83.20 0.00

AVIRAGE 91.83 al.09 89,76 91.00
STD. DEV, 0.51 0.51 0.84 0.65

9% C.I. 0.37 0.61 0.5 0.48
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A: 10-Mar-86
TABLE G3-2
SIMURY. ERNL LEVELS (dB)
TATA FROCESSED PER TCAO CERTTFICATION PROCEDURES
HELIOOPTYR: SIKORSKY S-764
CPERATICN: ICAQ LID
EVINT LEFT  CENTER LINE  RIGHT 3 MIC
NLMBER SIDELINE CENTER SIDFLINE AVIRAGE
SIE 2/3 1 3/2
B? 89,10 NA 90,30 0.0
B 91.20 91,00 90.10 920.77
B 89,70 89,50 89.10 89,30
BIO 20,20 89,70 89.10 89.67
B 89.50 8.20 89.00 89,23
B12 90.50 90,50 B9.70 90,23
Bl3 83.80 83,80 83.90 83.83
AVERAGE 89,80 §9.78 B9.46 89,67
STD, DIV, 0.86 0.82 0.57 0.71
oz C.1. 0.63 0.68 0.42 0.59

A TRTia sl
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A: 10-Mar-86
TABLE (3-3
SIMMARY EPNL LEVELS (dB)
DATA PROCESSED PER ICAQ CERTIFICATICN PROCEIURES
HELICOPTER: STHORSKY S-764
CPERATION: ICAD APPROACH
EVENT LEFT CENTER LINE  RIGHT 3 MIC
NUMBER SIELINE CENTER SIDELINE AVERAGE,
STIE 3 1 2
150 NA 96.10 93,30 0.00
151 NA 4,60 04,20 0.00
152 NA 94.90 NA 0,00
I53 87.40 96.20 94,30 92,63
Is4 90.80 95,50 94,30 93.53
155 8.70 95.70 93,90 93,10
AVERAGE 89,30 95.50 94,00 93.00
SID. DEY, 173 0.64 0.42 0.45
o C.1. 2.92 0.53 0.40 0.76
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APPERDIX H

HELICOPTER PERFORMANCE AND GEOMETRIC CHARACTERISTICS:
(UNITS: KNOTS/LBS,/FEET/SECONDS)
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Halicoptar Characteriatice
khote/lba/isat!waconds/F

[ MANUTACTURER Hughaa
A TYPE 1 Single Rotor
c HODEL ] soop
‘K YCAR OF 18T . A, 1 1774
c OATA BOUARCE 1 Hugham
R FAK TIO MABE (MTOH} Ibs, ] o
] LOG¢MTON: i .48

ur ]

N i

n H

BT T L L L L Ll E R Ll Ty |

B P MODEL 1 Dat Dia Allimon

o L 1 %30-Ciom@
W A NO, OF ENGINES 1 1
E N HNTOP (kw)/ERGINE ] 280
t T TOTAL POWER {kw) 1 L1

3

" B o Y e e e A U e
h NG, 0F HLADKE 1 -
a DIAMETER (1t} 4 6.4
T N RPM 1 (L))
o A RPS ] 4.20
R | ROT TLP BPEED (&/m} 1 480.41
N 13C R=TIP MACH 1 ] aq.6004
Pund BEF (Hay 1 41.00
ROTATION DIR (Nota 1) ] cCcw

I

ERAARARNRRRAARAAAAAAARAARTERAARARAE]
] No, oF HLaDESs ' 1
Y DIAMETER ¢(t) ] 4.9
8 T hen t 110
T & RPS ] 14.82
£ 1 ROT TIP BPEED (f!m) ] 330.34
M L 143G R-TIF MACH @ ] 0.4751
fund DFF (Ha) I 147.33
NOTATION DIX {(Nots 1) ] RiF
MOUNTING BIDE 1 LEFT

Asrospatiale
gingla Rotor
AB 390D ABtars
1778
Astompatiasle
4302
.63

Lytaming LTE
101-500A2

1

13

43

]
i5.11
384
.43
70¢.5%
D,4335
1v.20
Cw

TABLE H PART A

Asrospatisle BELL Helt TEXTH

A#Tospatiale
fiingle Rotor 8ingle Rotor

Singla Rotar

AS 335F Twinuta BA JS6SN Dawp 2 BELL 231
198l 1981 197¢
Asrospatiaie Astompatials BELL Helt TEXTH
3473 487 7880
L] i.n 3,89
Alliwon Turbomacd Lycaming LTS
2¥0G30¢ ARRIEL LC 191=-450C-)
H 2 2
IR L) a9
434 (LR ass
3 L} 1
3% .07 ar. 14 ar. 7?7
ard 345 348
4.97 4.08 5,80
723,%: 748,47 724, 52
0,4481 0.4701 a,44v0
ir.70 4,0 11.8d
oW ow 1+ 4
1 13 H
4,08 1.28 4, 84
2088 A704 1881
FE 1] 78.4) 31.3%
44717 717,43 (TR.0% 1
0.397¢ 0.4517 b, 572t
49,40 1oy, 42 62, M0
PIR riR ¥in
RICHT HIBBLE LEFT
tHote &)

teant inuad)

Blkotsky Alrcrs Homing Vertol
Single Rater Tandon fioter

B=T&A 234
1478 P8l
Bikorsky Alrara Homing Vartal
387 48308
3.57 1.4
Datsal Pile ALLL Lyconlng
2%0-C20 TI5-L-71%
3 3
304 1034
toos 078
4 L]
44,00 a0.04
n 128
4,08 3,73
§73,00 704,74
0.6044 0.4331
1y .43 14,28
ccw FRONTAL - GCW
ARAR - CW
{Mota 1)
] "
&. 58 ]
1611 »
16,85 "
§75.349
0.4049 L}
107 .40 L]
rin .
LeeT .
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TABLE H PART D

Hallcoptar Charactacistice
knots/lbaitaslisscondalf

Aarospatiale Aaraspatiale Asrowpatiale BELL Haly TEXTR Blkorwky Adrera Boaing Vartol'

Hughss
i 8ingle Roter Bingle Raotor Aingla Rotor Single Rotor Bingls Rotor Aingis Rotor Tandom Rotor
~ - ! S¢0p A8 339D ABtar AB 333IF Twinsts S5A 343N Dawp 3 HELL 2312 Be7idM 234
T - 1
A TEST SERILA 1 I £ C E K Fr 4]
] AVG TEBT TEHP (F) t 2.4 78.8 é8.0 §1.1 p1.2 71 .4 84,0
L AVG TEST 1AB (knats) 1 $7.00 32,80 3.9 45,00 44.8% 74. 4% 82,00
a AVG TERAT DAC (/W) 3 NIA NiA NIA NIiA NIA NiA NiA
F AVC TEST CLIHE ANGLE (degrems? | 11,15 1é. .11 8,59 a.13 13,563 .47 r.43
P TEAT CLC AVG ALTITUDE (1) 3 are 547 400 3 732 400 31%
t
REFERENCE YALURS !
EP Vy cxmotw) t 42 5% 33 7% 43 7 [H
REF BHC (P/md . 1 1704 1750 1876 1400 1400 13840 1130
NLP CLIMD ANGLE (dagrass) | 17.4 18,2 ir.é 1.2 14.1 10.2 7.3
REP, ALT, CLC cft) 1 S84 11 [} 420 4“7 Jag 281
1
e e e e
A TEAT SIMIED 1 r 3 3 r L T ]
P AVC TEAT TEMR (F) I 78,00 82.00 .80 43,34 7r. 70 82,40 f6.00
P AVU TEBT JAB (knota) 1 41.) 4.0 é7.1 75.0 43.8 74.0 3.3
n AVE APPROACH ANGLE (dugiaas) H 5.38 5.7 6.10 .37 . e 5.8 7346
] 1
A REFENENCE VALUES 1
[ AEF AINOPRED {(knotis) 1 L1 EL 33 73 43 ™ a3
H REF APPROACH ANGLE tdagrees) ! ‘ [] L [ 4 ¢ ]
REF ALTITURE CLC (1t} i an arq a4 ara I ard 394

e R TR e e 1 o O e o g £ N i kg e o o R e e e B oy B e e e e e

tcontinuasd)

4 et Y i B e L G TN Mt o .
[ - et

Y FRPCMIEIT L. AR P Rr (T PR PP S P LV PR e TR LR o




H-llcoﬁt.r Characiarislion
knotw/lbm} lant/anconds /Tl

Nota |
Note 2 = BV=234 has 1 main rolare
abesTvationd tiken from lalt slde of haticoptsr

TEST BERIESA
AVG TEBT REFH

AVEG TEST IAE {knets}
AVG TEBT TENP (F)
AVG TRAT ADV MACH NO,

FLPERENGE VALUES

HEF RENM

REF ALRBPEED {knots)

HEF TEME (F}

REF ADV MACH NO

- Maln rotor obmarvations taken from loecking doewn on haellicaplar,
Dbwacvations taken hy looking down on helicoptsr,
Tail raoter abravistlons: RIF -rear ta front,

fator

Hughmw
ginglm Rotor
500D

!

1

I

I A
| 490
| 108,18
| a7, 89
t 0.74%8
1

I

i {Hoke 5) 472
t 115.1
i 19
1 0.7?8¢
i

Noiw 4 - Dauphin 2 has & fensstron shroudad tall rotor.

Note % = Hughas 5040,

e AR
R LG APPSR T HE R

492 RPH {v dafined as 101%.

b & £ VOB Bt Vit g o S 7 e

Asvaspatlale
Bingle Rotor
A% 330D ABlar

A

tER)
Tiz.0%
82.40
60,7370

184
113.0
Sy
0.8044

TABLE H PART C

Astospatiale
flinhgla Rator

AS 335F Twinsta SA 143N Daup 2

A

LR Y]
113.00
44,120
2.80%)

394
112.9
sy
p.atvo

Main rotor abreviationas:

Aingla Rotor

A

A%y
130.42
.20
0.8434

{End Table H)

Asrospatiale BELL Held TEXTR Sikerwky Atrcra

CW - clockwine,

8ingle Rotor
HELL 112

c

341
127.0)3
4,00
0.8201

340
127.¢
39
0.8407

FIR -

Single Retor
B=T4A

: ]

iva
117,03
&2.40
B.?7v40

173
13¢.0
39
0.8014

Hoeing Vattol
Tandan Rator
134

A

228
133,73
71.94
0.8252

215
135.0
Y
0.8374

CCW = counter clockwlas,

front to rear.

SR e s AR



APPENDIX I
AIR TO GROUND ACOUSTIC PROPAGATION TABLES




TABLE I-I _
PNLTm PROPAGATION CONSTANT SUMMARY TABLE

RAINDBOW PROPAGATION
HELICOPTER CONSTANT (K)
AEROSPATIALE AS 350D ASTAR 19.94
AERDSPATIALE AS 355F TWINSTAR 20.21
AERQOSPATIALE SA 365N DAUPHIN 23.60
BELL 222 TWINJET 21.42
BOEING VERTOL 234/CH 47-D 26,81
HUGHES 500 D/E 23,17
SIKORSKY S-764A 27.79
AVERAGE = 23.28

THE PROPAGATION CONSTANT (X) FOR EACH HELICOPTER
WAS USED IN COMPUTING ALTITUDE NORMALIZED (492 ft.)}
PNLTm. IN MOST CASES ALTITUDE/PNLTm ADJUSTMENTS
WERE SMALL.
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APPENDIX J
RAINBOW REPORT ERRATA
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Errata
{Applicable to all Rainhow reports)
FAA-EE~84~0]1 through FAA-EE~84-07

Clarificaiton of Tone Correction Section, 6.1.5,
Tone corrections were computed initdating the adjustment procedure at 50

Hz (Band 17) two bands prior to the initiation point used for fixed wing
ailreraft (80 Hz, Band 19).
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Errata
Noise Measurement Flight Test: Data Analyges
Hughes 500 D/E Helicopter
Report No. FAA-EE-84-03, May 1984
Teat Date 06/22/83

Table 2.2 ~ ICAO Reference Paramecters, page 7

Takeoff Approach Level Flyover
Alrspeed (KTS) 62 62 125

Takeoff Approach Level Flyover

Altditude/CPA (feet)
Site 5 390/410 328/340 492

Appendix T
Eat, ANG ahould be Elv. ANG

e T e TR

TR



Frrata
Noiae Measurement Flight Test: Data Analyses
Aerospatiale AS 350D AStar Helicopter
Report No. FAA-EE-B4-05, September 1984
Test Date 06/08/83

Table 2.2 - ICAO Reference Parameters, page 7

Takeoff Approach Level Flyover

Alticude /CPA (feet)
Site 5 404 /423 328/340 492

Table D,1.2 - Static Operations, Direct Read Data

Site 5H (Hard Site)

HIGE FLT.IDLE GRN.IDLE

I-%0 NA J=~90A 68,80 J-908 55.20
I-45 76.70 J-454 66,70 J=45B NA
I-0 73.70 J=0A 64.70 J-0B NA
1~315 74,40 J=3154 69.00 J~315B NA
I-~270 78.00 J=270A 74,40 J-2708 56.00
T-225 83.50 J-2254 69,20 J=-225B NA
I-180 83.50 J=180A NA J-1808 NA
I-~135 77.00 J~1354 NA J=1358 NA

Site 7H (Hard Site)

HIGE FLT.IDLE GND.IDLE

I~30 71,49 J=90A 59.67 © J-5GB 51.12
I~45 70,61 Ju454 59.54 J~458 NA
I~0 66,03 J-0A 58.46 J=0R NA
I-315 67,78 J=3154 62.97 J-315B 49,79
1-270 69,85 J=270A 67.50 J=270B NA
I-225 74,99 J=225A 60.69 J=225B A
I-180 77.36 J-1804 62.48 J=1808B NA
I-135 70.14 J=1354 60.60 J=1358 NA

Table E-1 and Table E-2, Cockpit Photo Data

IAS (KT5) should be IAS (MPH)

Appendix F
Est. ANG should be Elv. ANG



Errata
Noise Measurement Flight Test: Data Analyses
Aerospatiale AS 355F TwinStar Helicopter
Report No. FAA-EE-84-04, June 1984
Test Date 06/07/83

! Table 2,2 - ICAD Reference Parameters, page 7

L AR Takeoff Approach Level Flyover
i Altitude/CPA (feet)
g Site 5 4297447 328/340 492
; Site 1 6497612 3944392 492
i fite 4 824/778 446/443 492
i
:
% Table E.1 -~ Cockpit Photo Data
: TAS (KTS) should be IAS (MPH)
I
% Event No. Time of Photo Heading (Degrees)
: Al 17155 120
§ AZ © 7:57 300
¢ A3 - 8:00 120
: Ab {8102 300
i AS 8104 120
b 8:05 300
p A6 8:09 120
I ‘
il Table E.2 < Cockpit Photo Data
ﬁ IAS (KTS) should he IAS (MPH)
S
E Event No. Time of Photo Heading (Degrees)
1
5 M49 11:41 300
% M50 11343 120
4 M51 11:45 300
% M52 11:47 120
i M53 11:49 300
4 N54 11:34 300
£ N55 11154 120
h N56 11:59 300
|

h Appendix F
: Est. ANG should be Elv. ANG




Errata

Noise Measurement Flight Teat: Data Analyses

Aerospatiale SA 365N Dauphin 2 Helicopter
Report No. FAA-EE-B4-02, April 1984

Test Date 06/06/83

Table 2,2 - ICAO Reference Parameters, page §

Takeoff

Altitude/CPA (feet)
Site 5 286/216
Site 1 420/347
Site 4 526/451

Table D.l = Static Operations Direct Read Data

Approach

329/327
394/392
446/443

S5ite 2 (Soft Site)

HIGE HOGE
I=0 73.30 K~0 77.70
I-315  73.70 K-315 80,10

Site 4 (Soft Site)

HIGE HOGE

I~0 66.90 K-0 70.10
1-315 70.00 K-315 71.80
Appendix T

Est. ANG should be Elv, ANG

Level Flyover

492

492

492
FLT. IDLE
J=0 69.90
J=315 78.10
FLT. IDLE
J=0 63.00
J=315  71.20
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Table 2,2 - ICAO Reference Parameters, page 5

Errata
Nolse Measurement Flight Test: Data Analyses

Bell 222 Twin Jet Helicopter

Report No, FAA-EE-84-01, February 1984

Test Date 06/14/83 - 06/15/83

Altitude/CPA (feet)
Site 5
Site 1
Site 4

Takeoff

322/312
4777463
601/583

Approach

3a28/318
394 /392
446/443

Table E.l - Static Operations, Direct Read Data

Site 2 (Soft Site)

HIGE

Y-0
Y-315
¥-270
Y-225
Y-180
Y-135A
Y-00A
Y=45

Site 4H {Soft Site)

HIGE

Yt}
¥-315
¥-270
¥Y-225
Y-180
Y-135
¥-90
¥~45

64.2
68.4
64.6
66.9
65.8
66.8
67.4
64.8

57.6
60.6
57.7
60.4
58.2
58.5
58.9
56,4

Appendix G
Est. ANG should be Elv, ARG

HOGE

Z-0
2-315
Z-270
2-225
Z2-180
Z-135
Z-90
Z-45

FLT, IDLE

X=-04A
X=-3154
X~-2704
X=225A
X-180A
X=-1354
X=-504
X~45A

55.4
52.7
53.4
53.9
57.2
36.0
54,7
55.9

Lavel Flyover

492

492

492
GND. IDLE
X-0B 45.8
X=-2708 45.1
X=180B 44.6
X-90B 47.2




Errata
Hoilse Measurement Flight Test: Data Analyses
Boeing Vertol 234/CH 47-D Helicopter
Report No., FAA-EE-84-07, September 1984
Test Date 07-12-83

Table 2,1 ~ Helicopter Characteristics, page 7

Max Speed in level flight with Max Contincus Power (V“): 150 KTS

Table 2,2 ~ ICA0 Reference Parameters, page 8

Takeoff Approach Level Flyover
Airaspeed (KTS) 8s 8s 135
Altitude/CPA (feet)
Site 5 199/361 328/340 492
Site 1 281/393 394/392 492
8ite 4 346/419 4461443 492

Table D.1 ~ Static Operations, Direct Read Data

Site 4H

HIGE FLT.IDLE GRN.IDLE HOGE

M-0 15.90 N-0A 58.80 N-0B 51.00 0-0 73.20
H-315 76.50 N-3154 53.90 N-315B &47.70 0315 75.90
M=270 62.00 N-270A 56.00 N=-2708 4B.10 0270 76.70
M-225 §9.20 N-2254 56,30 N-2258 52.00 0-225 78.00
M-180 74.50 N-180A 56,60 N-180B 49.40 0-180 76.00
M=135 77.30 N=-135A4 56.80 N-135B 49.30 0-135 79.00
M~90 68,50 N-90A 57.20 N-80B 49,40 0-90 79.00
M=45 75.30 N=-454  55.50 N-45B 48,50 0-45 78.70
Site 2

HIGE FLT.IDLE GRN.IDLE HOGE

M=-0 76,60 N=-0A 70.80 N-0B 64.60 0=0 80.20
M-315 77,50 N-3154 72.80 N-3158B 65.60 0-315 82.50
M-270 67.20 N-270A 69.90 N=270B 64.60 0-270 82.80
M-225 77,60 N-2254 73.40 N-225B 66,60 0-225 84.20
M-180 77.70 K-180A 71.10 N-1808 64.10 0-180 82.70
M-135 80.80 N-135A 70.80 N-135B 61.20 0-135 B86.20
M-90 73,90 N=00A 70.50 N-90B 58,70 0-90 B86.10
M«45 84,80 N-454 70.20 N-45B  66.20 0-45 86,40
Appendiy F

Eat. ANG should be Elv. ANG



Errata
Noise Measurement Flight Test: Data Analyses
Sikorsky S~76A Helicopter
Report No. FAA-EE~B4-06, September 1984
Test Date 06/13/83

Table 2.2 - ICAQ Reference Parameters, page 7

Takeoff Appraoch Level Flyover

Altitude/CPA (feet)
Site 5 253/272 328/340 492

Appendix F
Est. ANG should be ELV. ANG




