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1.0

Introduction

This document reports the findings of the United States (U.5.) test team's
participation in the Helicopter WNolse Measurement Repeatsbility Program
(HNMRP) , which 18 being conducted under the direction of the International
Civil Aviation Organization's (ICAQ) Committee on Aviation Environmental
Frotection's (CAEP) Working Group II (WG II) in support of their interest
in environmental standards development. The HNMEF 1s an international
effort involving the active participation of Australia, Canada, the
Federal Republic of Germany, France, Ttaly, Japan, the United EKingdem,
and the United States, The Federal Aviation Administration (FAA), as the
U.5. test team, conducted the BENMREF noise measurement flight test program
in concert with & separate measurement team from Canada. The jointly
conducted U.S./Canadian flight test was held in August of 1984 at Dulles
International Adirport near Washington, D.C.

The principal objective of the international HNMEF is to refine procedures
and resolve technical lssues associated with helicopter noise
certification testing requirements. Such refinement will facilitate the
certification testing of countries working separately. Partieipating ICAD
CAEP WG II nations set out to achieve this goal by conducting the noise
measurement flight test programs or the same model helicopter, the Bell
206L-1 (or the acoustically equivalent Bell 206L-3), and by using the same
procedures.

The results reported in this document will be combined with the findings
of other participating nations for an overall HNMRP evaluation. Results
from this multi-nation evaluation will be presented to CAEP which will
consider the results as they formulate noise standard revisions to be
submitted to the ICAO Governing Council.

This report contains helicopter noise information for level flyovers at
various speeds and altitudes and ICAO takeoff and approach procedures.
Additionally, data are shown for a noise abatement approach operation
involving dynamic changes in torque, rate of descent, and airspeed. This
report also provides information for hover-in-ground effect, flight idle,
and ground idle static operations.

This report is organized as follows: Sections 1 through 4 document the
test program and the systems utilized; Sections 5 through 7 describe the
data reduction process; Section 8 contains analyses and discussion of the
noise data; and data tables appear in Appendices A through 0.




2.0 Program Components and Support Syctems

2,1

This section contains information concerning program participants,
reference documentation, the test site, communication and support systems,
énd the test helicopter,

Test Participants

The noise measurement flight test program was directed by the Federal
Aviation Administration, Office of Environment and Energy, Noise Abatement
Division, Noise Technology Branch (AEE-120). Tt wasg conducted at

Dulles International Airport, near Washington, D.C., on August 27, 28, and
29, 1984, Test program participants and their areas of contribution and
involvement are identified below.

1. FAA AFE-120: Program management, test site surveying and
preparation, field observation, direct read nolse data measurement and
analysis, reccrded noise data analysis, cockpit videotape data
acquisition and reduction instrument documentation, radar data
acquisition, SODAR data analyeis, photo-altitude slide reduction, and
radar-laser-photo tracking data analysie,

2. Department of Transportation (DOT), Transportation Systems Center
(TSC): Recorded noise data - measurement, reduction, correctiom, and
analysis, and tracking data verification.

3. DOT Photographic Services Laboratory: Photo Overhead Positioning (POP)
Systems operation, documentarv photographs, and photo processing.

4. U.S5. National Weather Service, Dulles International Airport Office:
Fifteen minute meteorological observations, 10 meter tower operation
and SODAR operation.

5. FAA Technical Center (ACT-310): Laser tracking system operation and
data reduction, Visual Approach Slope Indicator (VASI) deployment and
operation and verbal flight path guidance.

6. Dulles International Airport Air Traffic Control Tower: Adlr traffic
control,

7. Omniflight Airways: Provided the Bell 206L-1 test helicopter (via Bell
Helicopter lease) and primary pilot #1.

8. Bell Helicopter, Textron: Leased the test helicopter and assisted in
flight test coordination.

9. Canadian Ministry of Transport: Fielded a measurement team equipped
with acoustical recording equipment. (The Canadian test team is
working on a separate report.)




2.2 Reference Documentation

2.3

The test program was conducted in accordance with procedures set out in
the following documents:

1) Test Plan for the ICAO Helicopter Noise Measurement Repeatability
Program, November 1983, Revised December 15, 1983. (Ref. 1)

2) Helicopter Noise Measurement Repeatability Program Mid-Program Review
Advance Phases Protocol, October 1, 1984, (Ref. 2)

While general test program provisions were specified in the above
documents, the ultimate reference and focus of the program is the
following document:

1) TICAD Annex 16 (Ref. 3)

Within the ICAQ document helicopter noise certification is addressed in
Chapter 8, with many cross references to Appendices 2 and 4.

Other wvalugble reference documents were:

4) Bell 206L-1 Long Ranger II Flight Manual, Bell Helicopter Textrom,
May 18 1978, (Ref. 4);

5) ICAC Working Group II Background Information Paper on Apgenda Ttem 3A,
Compendium of Comments on Test Plan, May 1984 (presented by the T.5.
representative at the WG II meeting in Boston, MA). (Ref. 5)

6) "An Examination of Test to Test Variability for the Al109A Helicopter
Using ICAD Annex 16 Noise Certification Procedures", ICAO Committee on
Aircraft Noise (CAN) Working Group B, joint German, Italian, U.S.
member paper, January 1983, (Ref. 6)

Teat Helicopter

Participants in the HNMRP had the option of testing either the Bell 206L-1
(Long Ranger II), or the Bell 206L-3 (Long Ranger IIT) helicopter. A Bell
906L~1 was used during the U.S./Canadian test program and is pictured in
Figure 1. The 206L-1 and L-3 helicopters are considered acoustically
identical although there are some differences in installed power and
performance. The Bell 206L-1 and 1-3 are turbine-powered, general purpose
light helicopters. Table 1 is a listing of the specifications of the Bell
206L=1 used in the U.S./Canadian flight test.

The test helicopter was leased by Bell Helicopter Textrom, from Omniflight
Inc., located at Martin State Airport in Baltimore, Maryland. Prior to
the test a laser retroreflector (shown in Figure 15) was mounted on the
underside of the test vehicle. The retroreflector constitutes the only
external difference hetween the US test vehicle and 206L-1 or L-3
helicopters utilized in other test programs.
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Table 1
HELICOPTER CHﬁRﬁCTERIE?IEE

HELICOFTER MANUFACTURER
HELICOFTER MODEL
ENGINE

EXTERNAL DIMENSIONS

OVERALL LENGTH (BOTH ROTORS TURNING)
HEIGHT OVER TAIL FIN

HEIGHT TO TOP OF ROTOR HEAD
FUSELAGE MAX WIDTH

STABILIZER SPAN

MAIN DIAMETER

TATL DIAMETER

WEIGHT

EMPTY, STANDARD CONFIGURATION
MAX TAKEOFF WEIGHT

EELL
206L—-1, LONGRANCER II
ALLISON 250-C28EB

13.02 M (42 FT., 8.5 IN.)
2.75 % (9 FT., 0.25 IN.)
3.05 M (10 FT., 0 IN,)
1.32 M (4 FT., & 1
1.98 ¥ (6 FT., 6 IN
7.0

N.)

]
11.28 METERS (37.01 FT.)
1.65 METERS (5.42 FT.)

978 KG. (2,156 LB.)
1,882 KG. (4,150 LB.)

PERFORMANCE (ISA AT TAKEQFF WEIGHT OF 1,837 EG. (4,050 LB.)

NEVER-EXCEED SPEED AT SEA LEVEL

MAX CRUISING SPEED AT 1,525 M.
(5,000 FT.)

MAX RATE OF CLIMB AT SEA LEVEL
.9 Vne IS ASSUMED TO BE
INSTALLED HP

TAKEOFF HP

TRANSMTSSION HP

MAIN ROTOR REM

TATI. ROTOR RPM

MAIN ROTOR VELOCITY (fps)

TAIL ROTOR VELOCITY (fps)

BRC (FPM)

BRC (FPS)

BRC 8P V. (knots)

v (Fps)”

BRC CLIMB ANGLE (Degrees)

ICAO0 TAKEOFF ALTITUDE

7
1rl‘I']'E

LIMITATIONS

130 ¥NOTS (241 ¥KM/HR, 150
MPR)

116 ENOTS (215 KM/ER, 134
MPH)

463 M (1,520 FT.)/MINUTE

117 KMOTS

500

35

3
9
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=
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|
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|
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56.46 METERS (513.32 FT.)

[
Ln
=]

|

—

130 KNOTS (150 MPH, 241
K4/HR)

WEIGHT/CG LIMITATIONS: MARX GROSS FOR TAKEOFF AND LANDTNG

INTERMAL
EXTERNAL

1837 KG (4050 LB.)
1927.8 KG (4250 LB.)

POWERPLANT LIMITATIONS: POWER TURBINE RPM (N2) LIMITS

MINIMOM

CONTINUOUS OPERATION

MAXTMUM CONTINUOUS
GAS PRODUCER RPM (N1) LIMITS

CONTINUOUS OPERATION

MAXIMUM COMTINUOUS

MAXTIMUM TRANSIENT
ROTOR LIMITATIONS

MINIMUM

CONTINUOUS CPERATION

MAXIMUM CONTINUOUS

972
97 TO 100X
100

60 TO 104%
104%
052

i

L¥a]

972
97 TO 100%
10037



2.4 Test Site

The Test Flan for the ICAD HNMRP described the flight operations
microphone array as an array conslsting of a flight path centerline site
and two sideline sites, arranged for certification testing as specified in
Section 8.3 of Anmex 16, A second centerline site, located 150 meters
down range from the centerline center site, was to be added to this

array, (This second site would then he positioned on the high altitude
side of centerline center for takenoff operations.)

The microphone array for the static operations was specified as consisting
of two sites, one located 150 meters from the hover point over a hard
propagation path, the second site located 150 meters from the hover point
over a soft (grass) propagation path,

The U.S./Canadian test followed the above specifications with the addition
of: 2

for flyover operations - a third centerline slte, located 150 meters
up range from the centerline center site, and

for static operations - two sites, (one hard propagation - one soft
propagation) each located 300 meters from the hover point.

The nolse measurement testing area was adjacent to the approach end of
Runway 12/30 at Dulles International Afirport, The low ambient noise
level, the availability of emergency equipment, and physical security made
this location desirable. TFigure 2 is a photograph of the test area.

FIGURE 2




2.3

2.6

The test area adjacent to the runway was nominally flat, with a ground
cover of short, clipped grass, approximately 1800 feet by 2200 feet, and
bordered on the north, south, and west by woods. Runway 12/30 was closed
during the test, so there was minimum interference from commercial and
general aviation., Airport traffic was diverted to runways approximately
two and three miles east of the test site,

Figure 3 1s a schematic diagram of the test site detailing the location of
the nine microphone sites used during the test. The flight track
centerline was located parallel to Runway 12/30 centered between the
runway and the taxiway.

For flight operations three centerline microphone sites, sites 4, 1, and
5, and two sideline sites, sites 2 and 3, were deployed.

For static operations four microphone sites, 5H, 1H, 4H, and 6H, were
situated along an extended line from the runway. Sites Hl and H5, the
hard path sites, were located on the pavement of Runway 12/30, while sites
H4 and H6, the soft path sites, were located just off the end of the
runway.,

Communication System

A central communications group, under the program manager, utilized a
communications network involving several radio frequencies to coordinate
the various data aquisition systems and to direct flight operations.
Figure 4 is a schematic diagram of this network.

Flight Path Markers and the Approach Guidance System

Visual cues in the form of squares of plywood painted bright yellow with a
black "X" in the center were positioned to define the takeoff rotation
point. This point was located 500 meters (1640 feet) from the centerline
microphone location. Thie array is depicted in the measurement site
schematic in Figure 5.

Approach guidance was provided to the pilots for the ICAD 6 degree
approaches by means of a Visual Approach Slope Indicator (VASI). The VASI
was located at the point where the approach path intercepted the ground, =&
distance of 1128 meters (3701 feet) from centerline center site 1

The VASI system used in the test was a three-1ight arrangement giving
vertical displacement information within +/- 0.5 degrees of the reference
approach slope. The pilot observed a green light if the helicopter was
within 0.5 degrees of the approach slope, red if below the approach slope,
white if above. A picture of the VASI system is shown in Figure 6.

In the case of verbal guidance approaches, FAA personnel operating a
surveying theodolite (see Figure 7) advised the flight crew of deviatione
(exceeding 0.5 degrees) from the reference six degree flight path.
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3.0

3.1

3.2

FIGURE 6 FIGURE 7

Crew with VAST system FAA personnel with a surveying thecodolite

Description of Test Berles

The test series conducted during the U.S./Canadian HNMRP flight test fall
into two catagories, The first is the core test program operations,
consisting primarily of noise certification operations which each HNMRP
participant was asked to conduct. The second part contains optional
operations, which were selected to expand the potential range of
comparative analyses. Table ? is a listing of the test series operations
in the order thev were conducted. Although the test series operations can
be divided into two thematic areas, they were actually interspersed in
order to achieve flight test time and fuel efficiency.

Identification of Test Series

Each test series represents a series of events of the same operation type,
pilot, and occurrence. Each nolse event is identified throughout this
document by a one or two letter prefix which corresponds to a particular
series description. This letter is followed by a number which represents
the numerical sequence of the event (i.e., Al, AZ, A3,...etc,) as it
oceurred in the overall program chronologically. The numbering of events
was started at "1" each day.

In the case of static operations the individual events are referenced to
the acoustical emission angle in addition to the letter prefix (i.e., FO,
F45, F90, F135, F180, F225, F270, F315).

Table ? also lists the test series target operational parameters, along
with approximate start and stop times. Actual operational parameters and
position information for specific events are identified in the appendices
of this document.

Core Test Operations

The core test operations were conducted in accordance with the Test Flan
for the ICAD HNMRP and ICAO Annex 16 Chapter & requirements as degcribed
below.
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Table 2

Test Series Schedule

US/CANADIAN TEST, HELICOPTER MDISE MEASUREMENT REPEATABILITY FROCRAM

SERIES SERIES
TEST TEET EVENT L& TARGET START STOF
SERIES DATE HNO.=s PILOT OCREN OFERATION IAs ALTITUDE TIME TIME
(=] B=27 1-'B i i LFO O.9VH 117 150m (452"} B: 354 B: S5
] B=27 F=15 1 1 LFO Q.9VH 177 I00m{Fa47) P12 F:31
H B-27 17-21 1 1 LFO 1.0VvH 130 150m (4527 P35 P51
I B=27 22=24 1 1 LFD . B8vH 104 150m{4927) 153 10: 04
J 8-27 Z7-31 1 1 LFO ©.7vH F1 150m {4927} 10:58 11:13
B 8-27 =52 1 1 ICAR T/0, 57 START art 111298 12:47F
vy s&7 AGL
i B=27 32=50 | i &9 1cap a7 START AT 11:25688 12:430P
AFP. WY TOoOTAGL
D B-27 M/ 1 1 STATIC FI MN/A N/a 1:35F 2:10
E g=27 MG 1 1 STATIC GBI MN/A /A 1: 30 2:05
F B=27 NSA 1 1 STAT HIGE MG SKIDS STABL Z:10 2125
ffx;xffff;;f;xffrfxffffff;fxffxfxfxffxxffszfrxxffxff;xfffffxfffxffxxf;f;xfxxff
Af B-28 1-8 2 1 LFD ©.9vH 117 150m (492" B:225 B: 37
EB B-28 11-25 2 1 ICAD TrDO, 57 STA&RT AT B:47 11311
Wy 447 AGL
I i H=-28 o-24 Z 1 &9 I1Cao 57 START AT 8:42 11:08
AFF. VY J00 AGL
Az B=-28 2&6=30 1 2 LFO 0.7 117 150m {492 ) I1:24 11134
VH
BZ B-28 32-40 1 2 ICAD T/0O =7 START AT 11:4% 12:19P
vy &5° AGL
CZ 6—-286 Z1-39 1 Z &0 ICAD 57 START AaT 11:39 12216
APP. WY 700" AEL
[ B=28 f41=48 1 1 &9 arpP., 57 SETART AT 12: 42 1:04
VY NO BUIDE 7007 ABL
il 8-z8 §7=-51 1 1 § BELL 110 START AT 1210 1:29
BUITE TO 1000 AGL
AFF, a5
KK 8-28 52-57 2 1 &0 apP, 57 START AT 2312 2:37
WY NO GUIDE 7007 AGRL
] g-28 58-&2 2 1 BELL 110 ETART AT 2140 2:54
BUIET TO 1000 AGL
AFE. 45
f!fﬁfff!!f!ffffffffr!f}f}ffffJ!ff!Jffffffff}!ffff!fffrf!xff}{ff!f!!fffff!f}ff}f
BY 8-29 1=-17 2 2 ICAD Trs0O a7 START AT B:24 12: 07P
WY L& ABL
CY B-29 Z=18 2 z 4% 1caAo 57 START AT B 148 12:11P
AFF., WY FOo' AGL
Dz 8=-27 1 z STATIC FI MNSA N Q:30 1015
EZ B=-25 1 z STATIC GI MG M F: 30 10310
FZ g-z9 1 2 STAT HIBE M A SKIDS STAGL 10:30 10t 45
AY B-29 19-28 z 2z LFO 0.9VH 117 150m {4907 ) 12:16P 12:58

¥ OCCURREMNCE = First

12

or second time pilot flew operation.




3.2.1 Flyover Test Series &

The overflight reference procedures, as stated in ICAO Annex 16,
Chapter B, Section B.6, are as follows:

a) the helicopter shall be stabilized in level flight overhead the
flightpath reference point at a height of 150 meters (490 ft);

b) & speed of 0.9 Vh or 0.9 Vne, whichever is the lesser, shall be
maintained throughout the overflight reference procedure; (Note: Vh is
the maximum speed in level flight at power not exceeding maximum
continuous power, Vne is the never exceed speed.)

¢) the overflight shall be made with the rotor speed stabilized at the
maximum normal operating rpm certificated for level flight;

d) the helicopter shall be in cruise configuration; and

e) the mass of the helicopter shall be the maximum takeoff mass at which
noise certification is requested.

The reference airspeed selected for the level flyover operation was 117
knots, which is 0.9 Vh.

This flyover operation is depicted graphically in Figure 8.

FIGURE 8

Reference Position Informetion:

Altitude over centerline center = 150 maters (492,12 feet)
CPA centerline center = 150 meters (492,12 feet)

CPA sideline sites = 212,12 meters (695.96 feet)

|
)(E/

= - ; Sk -
-~ N _
Helicopter Flyover
-~ H”’Hr
/
Microphone

Positions
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3.2.2 Takeoff Test Series B

The takeoff reference flight procedure, as stated in ICAO Annex 16,
Chapter 8, Section 8.6, is as follows:

a) the helicopter shall be stabilized at the maximum takeoff Power and at
the best rate of climb along a path starting from a point located 500
meters forward of the flight path reference point, at 20 meters (65
feet) above the ground;

b) the best rate of climb speed Vy, or the lowest approved epeed for the
climb after takeoff, whichever is the greater, shall be maintained
throught the takeoff reference procedure;

c) the steady climb ehall be made with the rotor speed stabilized at the
maximum normal operating rpr certificated for takeoff;

d) a constant takeoff configuration selected by the applicant shall be
maintained throughout the takeoff reference procedure except that the
landing gear may be retracted; and

e) the mass of the helicopter shall be the maximum takeoff mass at which
noise certification is requested,

The pilots were asked to anticipate the rotation marker and apply maximum
takeoff power early so that the helicopter would intercept a direct climb
path, projecting from the 500 meter rotation point, 20 meters above the
ground.

This takeoff operation is graphically depicted in Figure 9.

FIGURE 9

Takeoff Reference Profile:

IAS = Vy 57 knots

Rate of Climb = Best Rate of Climb or 463.3 m/min (1520 fe/min)
Climb angle = 15,26 degrees

Altitude over centerline center = 156.4 meters (513 feet)

CPA centerline center = 150,89 meters (495.04 feet)

CPA sideline sites = 212,75 meters (698,03 feet)

Microphone
Positions




3.2,3 Approach Test Series C

The approach reference procedure, as stated in ICAO Annex 16, Chapter 8,
Section 8.6, are as follows:

a) the helicopter shall be stabllized and following a £ degree approach
path;

b) the approach shall be made at a stabilized asirspeed equal to the best
rate of climb speed Vy, or the lowest approved speed for the approach,
whichever is the greater, with power stabilized during the approach
and over the flight path reference point, and continued to & normal
touchdown;

¢) the approach shall be made with the rotor speed stabilized at the
maximum rpm for certificated approach;

d) the constant approach configuration used in airworthiness
certification tests, with the landing gear extended, shall be
maintained throughout the approach reference procedure; and

e) the mass of the helicopter at touchdown shall be the maximum landing
mass at which noise certification is requested.

An airspeed of 57 knots was established zs Vy for approach operations.

This approach operation is graphically depicted in Figure 10.

FIGURE 10

Reference Position Information:

Altitude over centerline center = 120 meters (393.72 feet)
CPA centerline center = 1459.E8] meters (491.53 feet)

CPA sideline sites = 191.67 meters (628,87 feet)

/,( .~ 120m Hehcoptar \<
W ™ e Apprnach

(i e
JiE;;ﬂﬁl #f.”’,f ;jj:;;{\
"ﬁ#%snm - Z :‘::::: “
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3.3

3.2.4 Static Flight Tdle Series D

The static operations, while not part of the certification standard, were
performed as part of the HNMRP eore program to examine the consistency of
measurements between the program participants. Static flight idle
procedures, as followed in Series D, are as follows:

The helicopter is positioned at a designated point on a runway or taxiway
of normal construction, The measurement teams record a one minute (or
longer) sample of the sound for each of eight directivity angles. The
helicopter skids are on the ground and the rotor RPM is etabilized
throughout the recording period at 100 percent RPM. The acoustieal
emission angle convention is given as zero degrees at the nose, 90 degrees
off of the right side, 180 degrees at the tail, 270 degrees off of the
left side of the helicopter. Refer to Figure 11 for a diagram of the
acoustical emission angles.

FIGURE 11

Acoustical Emission Angle Convention

Loft Sida
a7
el [ 315°

TAIL 180*®

——— e Dn HDBE

135 1 45
a0
Right Sids

3.2.5 G&Statdic Ground Idle Test Series E Procedures:

Static ground idle test target procedures, as followed in Series E, are
the same as for the static flight idle with the exception that target RPM
is 67 percent,

Optional Operations

3.3.1 Static Hover-In-Ground-Effect

Static hover-in-ground-effect (HIGE) test series F tarpget procedures are
the same as for the flight idle static operations with the exception that
the skid height is specified as five feet above ground level.

3.3.2 Level Flyover Operations

Flyover test series G was conducted at 300 meters following the procedures
otherwise detailed for flyover test series A.
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Flyover test series H, I, and J were conducted at airspeed of 1.0 Vh (130
knots), 0.8Vh (104 knots), and 0.7 Vh (91 knots) respectively following
procedures otherwise detailed for flyover test series A,

3.3.3 Bell Recommended Approach

This operation was conducted by both pilot 1 and pilot 2 and labeled as
series M and MM respectively. The procedure followed was developed by
Bell Helicopter engineers and test pilots and is detailed below.

1. Commence approach from a level flight altitude of 750 feet AGL at a
point to emable the central microphone to be overflown at 400 feet AGL
and follow a descent profile as if to land at the reference 6 degree
target point, but terminate the descent at 100 feet AGL.

2. Start descent at 80 to 100 knots and reduce collective pitch to 10 to
20% main rotor torque.

3. Bleed off alrspeed during the descent down to 200 to 300 ft. sltitude.

Note: The reduction in collective piteh to the 10 to 201 torque range will
result in higher than normal rate of descent. To offset this higher rate
of descent, if desired the approach may be started at 10 to 20 Z torque.
This procedure should be practiced so that the pilot familiarizes himself
with the wvariation in cellective and cyclie controls necessary to tune out
the main rotor's impulsive sound.

3.3.4 6 Degree Appreach - No Guidance

This operation was conducted to evaluate the potential problem of "over
controlling" in following visual and verbal flight path guidance inputs.
The operation was conducted by both pilot 1 and pilot 2 and labeled as
series K and KK respectively. The target operational proceedures were as
follows:

1, Maintain a stabilized rate of descent of 600 feet per minute.
2, Stabilize airspeed at Vy (57 knots).

3. Stabilize rotor speed at maximum (top of greem arc) normal operating
RPM (394 RFM).

4, Commence the descent at 750 feet AGL at a point to enable the central
microphone to be overflown at 400 feet AGL and continue down to 100
feet AGL.

3.3.5 Core Repeated

The core test program (detailed ir Section 3,2) was conducted twice by two
different pilots, thus establishing a data base of four complete core
tests within this single flight test program. (This test feature will be
evaluated at length in later sections of this document. )

When each of the core series was conducted by the second pilot (pilot 2)
for the first time, the series was identified by doubling the letter
prefix given to the original operation (i.e., AA, BB, CC).
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When each of the core series was conducted by the first pilet (pilot 1)
for the second time, the series was identified by adding a "Z" to the
letter prefix given to the original operation (i.e., AZ, BZ, CZ, DZ, EZ).

When each of the core series was conducted by the second pilot for the

second time, the series was identified by adding a "Y" to the letter
prefix given to the original operation (i.e., AY, BY, CY).
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4.0 Data Acquisition Systems

The following section describes the data acquisition systems employed by
the US (FAA) during the HNMRP flight test.

Noise Measurement Systems

4,1.1 Direct Read Systems

Type—-1 direct read neise measurement systems were deployed during the
U.5./Canadian HNMRP flight test. Flight operation sites 1, 2, and 3 had
Gen Rad 1988 Precision Integrating Sound Level Meter (PISLM) systems while
gites 4 and 5 had Gen Rad 2233 PISLM systems. Each system consisted of a
Gen Rad P-42 preamp and a Gen Rad 1/2 ineh electret microphone (oriented
for grazing incidence) mounted on a tripod with the microphone four feet
(1.2 meters) from the ground. Each microphone was covered with a 3 inch
wind screen, and was connected by a 100 foot cable to the direct read
PISLM systems.

With each system the slow response A-weighted sound level was output to a
graphic level recorder (GLR).

Instruments were calibrated at the beginning and end of each test day and
approximately every hour in between. These systems collected single event
data consisting of maximum A-weighted Sound Level (AL}, Sound Exposure
Level (SEL), integration time (T), and Equivalent Sound Level (LEQ) (these
data are presented in Appendix A). Figure 12 is a schematic drawing of
the direct read PISIM system.

FIGURE 12

Acoustical Measurement Instrumentation

Microphone Oriented for GR, %' Electrat Microphone

Grazing Incidence Windsc
GR, P-42 preamp / ' e

Gen Rad 1288 Metrosonics
Precision dB-404
Integrating Graphic Level
Sound Level Matar Recorder
§ em/min | 32 Vol
Transport Battary
4' (1.2m}

DEC-Output

N

7

100" (30.5m)

Direct Raad Nolse Maasurement System
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4.1.2 Magnetic Recording Systems

Nagra two-chaennel direct-mode tape recorders were deployed at each site
during the U.S./Canadian HNMRP flight test to record noise data. On one
channel the noise data were recorded with essentially flat frequency
response, while on the second channel the data were first weighted and
amplified using a high pass pre-emphasis filter.

Helicopter acoustical signals are characterized by large level differences
(30 to 60 dB) between the high and low frequencies and as such the use of
pre-emphasis was necessary in order to boost the high frequency portion of
the acoustical signal. The pre-emphasis network rolled off those
frequencies below 10,000 Hz at 20 dB per decade. Recording gains were
adjusted so that the best possible signal-to-noise ratio would be achieved

while allowing enough "head room" to comply with applicable distortion
avoidance requirements.

Inter Range Tnstrumentation Group~B (IRIG-B) time code was synchronized
with the tracking time base and was recorded on the cue channel of each
eystem.

The typical measurement system consisted of a Gen Rad P-42 preamp and a
Gen Rad 1/2 inch electret microphone (oriented for grazing incidence)
mounted on a tripod with the microphone 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. Filgure 13 is a schematic of the microphone and magnetic recording
EYEtem.

FIGURE 13

NAGRA Tape Recorder
Acoustical Measurement Instrumentation

gll;;?f; Tﬁ;i‘;:‘;ﬁd ar GA, ¥ " elactrat mircrophone

GR, P-42 preamp O/f Windscreen
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Preamp  |THA
Power Amplﬁgr NAGRA IV Instrumentation

> _t Supply Tape Recorder

7 e I
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The ground microphone system (shown in Figure 14) consisted of an inverted
free field 1/2 inch electret microphone connected to a P-42 preamp. 4 100
foot (30.5 meter) cable was used hetween the preamp and the magnetic
recording system. The microphone diaphragm was parallel to and
approximately 7 millimeters above a ground surface of closely cropped
grass,

FIGURE 14

4,2 Tracking Systems

During the U.S./Canadian HNMRP flight test three separate tracking systems
were used in order compare the systems and to assure complete acquisition
of tracking data. Below is a description of each tracking system.

4,2.1 Laser
The laser precision automated tracking system used during the
U.S./Canadian HNMRP flight test is a semi-mobile facility which uses an

invisible laser beam to automatically track aircraft equipped with a
retro-reflector. This laser system consists of tracking equipment, which
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maintains an automatic track on the target, and data processing equipment,
which processes, displays, and records the tracking data. The interior of

the laser van and a selection of the laser instruments are depicted in
Figure 15,

The tracking portion consists of a laser transmitter and an optiecal
recelver which are mounted on an elevation-over-azimuth tracking mount on
the top of the tracking van. BShort bursts of infrared laser energy are
generated in a narrow beam toward the target and are returned to a
recelving telescope. The receiving telescope's optical output 1is then
directed to a 4-quadrant photo detector. When the telescope axis is
pointed precisely at the tracked target, all quadrants of the photo
detector receilve an equal portion of the target return image, and the
detector outputs are equal. An optical autematic gain control (AGC)
system operates a filter wheel in conjuction with the laser transmitter
optical attenuators to maltain constant average optical signal levels at
the quadrant photo detector. When the target 1s slightly off of the
telescope axis, the detector outputs are unequal and are a function of the
magnitude and direction of the pointing error. Automatically the
necessary adjustments are made to maintain target tracking.

When first locking the laser transmitter onto the aircraft's
retro-reflector, wideo-optical sighting equipment is used. Specifically a
television camera is mounted below the receiving telescope and aligned
with the tracking optical axis. After the camera sights the alreraft, the
system begins trackling automatically.

Range is obtained by measuring the time interval between transmitted and
received optieal pulses. The range computer is initialized each time the
laser is fired. 1If no target return pulse is recelved and sutomatic and
manual operations fail to acquire the target the computer disregards the
data sample, Range to the tracked target is measured and displayed with a
resplution of 1 foot in 5 miles.

The data processing system consists of a Digital Equipment Corporation
PDP-11/35 processor and related equipment. The accuracy for both azimuth
and elevation is 20 arc seconds. During tracking, the data processing
system ererclses control over the tracking system and formats the tracking
data for recording and display. After tracking is completed, tracking
data are recorded on magnetic tape.

4,2.2 TPhoto Altitude Determination System

The helicopter altitude over a given microphone was determined by the
photographic technique described in the Society of Automotive Engineers
report AIR-902 (Ref. 7). This technique involves photographing an
aircraft during a flyover event and proportionally scaling the resulting
image with the known dimensions of the aircraft. The camera is initially
calibrated by photographing a test cbject of known size, from a known
distance. Measuring the resulting image enables calculation of the
effective focal length from the proportional relationship:

(Image Length/Object Length) = (Effective Focal Length/Object Distance)
This relatiomship is used to calculate the slant distance from the
microphone to the aircraft, Effective focal length is determined during

camera calibration. Object length is determined from the physical
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FIGURE 15
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Laser transmitter Retroreflector attached to underside of helicopter
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dimensions of the aircraft (typically skid width) and the image gize is
measured on the photograph., These measurements lead to the caleculation of
object distance or slant distance from camera or microphone to the
alrcraft. The concept applies similarly to measuring an image on a print,
or measuring a projected image from a slide.

Four 35 mm single lens reflex cameras (using slide film) were deployed
along the flight track centerline, as depicted in Figure 5. Lenses with
different focal lengths, each individually calibrated were used in
photographing helicopters at different zltitudes in order to more fully
f111 the frame and reduce image measurement error.

The photoscaling technique assumes the aircraft is photographed directly
overhead, Although SAE AIR-902 does present equations to account for
deviations caused by photographing too soon or too late, or by the
aircraft deviating from the centerline, these corrections are not required
when deviations are small. Typically the deviations were acoustically
insignificant.

The photographer was aided in estimating when the helicopter was directly
overhead by means of a photo-overhead-positioning system (POP) as
illustrated in the diagram and pictures of Figure 16. The POP system
consisted of two wires, parallel to the ground, and in a vertical plane
orthogonal to the flight path. The photographer, lying beneath the POP
system, initially positioned the camera to coincide with the vertical
plane of the two guide wires. The photographer then tracked the
approaching helicopter in the viewfinder and tripped the shutter when
the helicopter crossed the superimposed wires. This process of tracking
the helicopter also minimized Iimage blurring and the consequent
elongation of the image.

A scale graduated in 1/32-inch increments was used to measure the
projected Image. This scaling resolution translated te an error in
altitude of less than one percent. A potential error lies in the
scaler's interpretation of the edge of the image. Tn an effort to
quantify this error, a test group of ten individuals (in connection
with a 1983 test program) measured a selection of the fuzziest
photographs from the test. The resulting stratistical analysis revealed
that 2/3 of the participants were within two percent of the mean
gltitude,

§.2.3 Radar

The FAA semi-mobile radar system, shown in Figure 17, is a 9.1
GigaHertz, primary radar system. The system locates the target with the
assistance of a videocamera mounted below the radar
transmitting/receiving antenna. Once the operater controlled video
system has the target in an acquisition window, the radar system locks
on. The radar determines the range of the helicopter by analyzing the
reflected electromagnetic pulse from the aircraft. The target's
spherical coordinates, range, elevation and azimuth are output, along
with IRIG-BE time code, to a Kennedy one inch magnetic tape drive. The
magnetic tape is subsequently reduced in the FAA acoustical laboratory
using a PDP-11-35 computer system. Raw data are converted to Cartesian
coordinates, and the required position information is computed,
tabulated and plotted,
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FIGURE 16

Photo Overhead Paositioning System
(Pop System)
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Artist's drawing of the
photo overhead positioning system

Photographer using the POP eystem
to photograph the helicopter

Photogrephs of the Bell 206L-1, as taken by the photographer using the POP system

25



4.3

FIGURE 17

Radar Transmitting/Receiving Antenna

Meteorological Systems

The influences of wind speed, direction and gradient have been matters
of considerable concern in the context of helicopter noise certification
testing., The inflow of turbulent air, the redirection of shed vortices,
and the change in helicopter attitude with crosswinds are all effects
which are believed to be highly related to the variability in measured
noise levels. &= such, the HNMRP requested that the program
participants constrain thedr testing to periods of low winds well within
the limits of Anmex 16, Appendix 4, Section 2.2.,2 e) (as amended at CAN
7) and that detailed wind and meteorolgical information be gathered so
that the influence of winds aloft on measured sound levels might be
analvzed. Wind information gathered will also be used to evaluate data
for noise events which appear significantly different.

For the U.S./Canadian FNMRP flight test a relatively new system (of
French design) was used to acquire a nearly continuocus detailed
deseription of the wind structure in the immediate vicinity of the noisze
measurement sites.

(Thie 1s a departure from previous U.5. testing in which radiosondes were
used to measured wind speed and direction., While the radiosondes did an

adequate job of ldentifying gross meteorological effects, they were
typically launched about a kilometer from the measurement site and,
because of cost, were launched only every 30 minutes.

A meteorological tower ten meters high was also used during the test to
measure temperature and relative humidity, as well as wind speed and
direction,

Appendix G summarizes selected information from the two measurement
systems and presents a resolution of the wind vector data into on-track
and cross-wind components.
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4.3.1 BSODAR

The SODAR, depicted In Figure 18, measures wind speed and direction by
sending an acoustical pulse into the atmosphere and measuring the
intensity of the returning pulse echo. Changes in wind speed and
direction will cause measurable intensity and freguency (Doppler) shifts
to the pulse echo.

By using a three antenna system, the SODAR can measure and display three
dimensional wind speed and thermal structures, thus giving a visible wind
plcture for multiple altitudes.

The accuracy of the Remtech Doppler SODAR system is + 0.3 meters per
second for wind speed and + 3 degrees for wind direction. (This accuracy

far exceeds the capabilities of weather sounding ballpoons and satellite
techniques.) :

The SODAR system uses a DEC PDP-1103 computer to process the informhAtion
received from the pulse echoes and stores the output om magnetic tape.
Subseguent to the test this tape was processed and a hard copy of the
informatlion was generated. Table 3 is a sample of a 15 minute summary of
SODAR output, with notes to assist in interpreting the printout. Appendix
H provides a complete listing of the 15 minute data summaries collected
during the test.

4,3,2 Ten-Meter Tower

A meteorological tower, which stood ten meters above ground level (shown
set up near the SODAR in Figure 1% and in close detail in Figure 20), was
used to measure temperature, wind speed, wind direction, and relative
humidity. The tower utilized the following tranaducers:

Table 3

A Sample of the S0DAR Summary 15-Minute Output

#DH H 27 B84 17 14 33 3464 442 453
ALTITUDE ECHO- § ECHO SPEED TETA & TETA W . 5 W 8G1 5G2 SG3
S ¥k INV %% 0 ] 0 o 0 0 0
I’ 300 18 -3999 0 0 0
v 280 17 25 378 156 -99599 =33 41 &2 94 15
v 240 17 11 223 i80 14 =49 49 46 5% 41l
v 240 19 39 -2279 —2998 -2999 =44 40 42 51 49
v 220 14 18 214 154 32 =44 39 42 9B 40
v 200 24 ios 342 148 21 =49 47 39 42 39
v 180 17 34 310 158 22 -47 43 45 4% A7
v 140 19 38 293 171 30 -34 42 45 50 43
v 140 20 39 248 162 29 -40 50 39 45 42
v 120 20 35 334 159 28 -34 45 43 50 50
v 100 25 80 297 157 27 -32 45 47 40 45
v BO 35 35 273 178 27 -19 S4 A3 46 45
v &0 45 3 271 162 30 -30 55 45 40 54
v 40 69 30 236 173 —-3999 -18 51 44 37 G55
v 0 0 0 71 BY 7% 42 0 3% 32 51
$
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FIGURE 18

The three antennas of the SODAR system

Measurement crew operating S0DAR equipment
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1)

2)
3)

4)

a thermolinear probe, to measure the temperature: accuracy = +/= ,15
degrees

a three-cup anemometer, to measure wind speed: accuracy = +/= ,25 mph
a2 wind vene attached to a potentiometer, to measure wind direction:
accuracy = +/- 3 degrees

a relative humidity sensor: accuracy = +/- 4%

The weather station signals were then transmitted to a van in which data
were recorded on magnetic medium and printed out as hard copy strip chart
graphs., Appendix I is a listing of the data received from the ten meter
tower during the test.

FIGURE 19

J": =R bR

10-meter meteorclogical tower
FIGURE 20
it _-r- S i i

i SRRl

S [l S BT
Close-Up of Meteorological Equipment
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Table &
Video Camera and Recorder Specifications

Fanasonic WV-3230 Color Video Camera

Power Requirements: 12V DC, 5.3W
Standard Illumination: 140 f¢/F4.0

Minimum Illumination: 1 fe/Fl.4 with Bx Auto Focus Lens
3 fc/F2.0 with 12x Lens

Horizontal Resolution: 350 lines
Lens:
Mount: BRayonet

Focal Length: 10,5 - B84 mm with 8x Auto Focus
10 = 120 mm with 12x

Zoom Ratio: 8x Auto Focus
12%

Max Aperture: Fl.4 with 8x Auto Focus
F2.0 with 12x

Filter Diameter: 58 mm for 8x Auto Focus
72 mm for 12x

Weight: 4.6 1bs (2.1 kg) with 8x Auto Focus
4.8 1bs (2.2 kg) with 12x Lens

Built in Time/Data Generator with Stopwatch

S/N Ratio: 46 dB

Panasonic NV-B420 VHS Video Recorder

Weight: 8.4 1bs with Battery
Dimensione: 9.4" W x 3.6" H x 9.5" D
Recording Time: 2 hours

Resolution: 240 lines (color)

S/N Ratio: 45 dB

Playback modes include still frame, frame advance, 1/4 to 1/30
variable slow, picture viewable during multimotion playback.
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4.4 Helicopter Performance Documentation Systems

Two different techniques were utilized to document the helicopter
performance characteristics. The objective in focusing attention on the
performance characteristics was to attempt to relate variation 1in
acoustical data to varlation iIn eritiecal performance data, such as rotor
speed, torque, alrspeed, and rate of descent.

4.4.1 Cockpit Videotape Svstem

A phctographer was situated in the rear left seat of the test helicopter
equipped with a Panasonic VHS viden camera and video cassette recorder.
The system specifications of these two unite are shown in Table 4. Both
systems were powered by Internal batteries. The photographer, also
equipped with a communications headset coordinated each shot with the
flight crew. After the helicopter was stabilized and the data run begun,
the photographer would record (videotape) the instrument panel throughout
the data acquisition period of the flight event. At the beginning of each
data run the flight engineer held up a note pad with the event number
written on it for the photographer to record. During the run the flight
engineer marked, verbally and/or with a hand signal, when the helicopter
was directly over the centerlinme center mlcrophone location. The
photographer was instructed to frame the torque, rate of descent,
indicated airspeed, compass, rotor rpm and range time. Figure 21 is a
photograph of the cockpit instrumentation panel which the video camera was
recording. Upon completion of the test the recorded Information was
played back using freeze frame features and selected data were entered
into & microcomputer file. Appendix J provides a tabular summary of this
information.

4.4,2 Cockpit Cbserver Log

4s a backup and to assist the photographer, a flight engineer also was
placed onboard. The flight englneer maintalned a hand written log which
has been transcribed as Appendix K.

Instrument panel of the Bell 206L-1
(as taken by video camera operator)
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5.0 Noise Data Reduction

5.1

S

Direct Read Data Processing

Direct read acoustical data from the Precision Integrating Sound Level
Meters (PISLM) (SEL and ALm) were entered into an electronic spreadsheet
file along with 10 dBR down duration times manually scaled from graphic
level recorder strip charts. This information, acquired as control and
backup data, are shown in the tables of Appendix A. The electronic
spreadsheet also performs calculations to determine empirical duration
conetants K and Q, as shown below:

SEL - Alm = K x LOG (10 4B Down Duration)

SEL - Alm = 10 x LOG [ Q = (10 dR Down Duration) 1

The graphic level recorder output, taken as the slow response, PISLM, DC
output, provides a qualitative lock at the shape of noise event time
histories. Time histories for core and repeated core program flyover
events at the centerline microphone location are presented in enalysis
Section B.10.

TSC Magnetic Recording Data Reduction

Analog magnetic tape recordings analyzed at the Transportation Systems
Center (TSC) facility in Cambridge, Massachusetts were entered into
magnetic disc storage after filtering and digitizing using the GenRad 1921
one-third octave real-time analyzer. Recording esystem frequency response
adjustments were applied, assuring overall linearity of the recording and
reduction system. The 24, one-third octave sound pressure 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 references outlined in Section 2.2 of this
report.

5.2.1 Ambilent Noilsze

The ambient noise is considered to consist of both the acoustical
background noise and the electrical noise of the measurement eystem. For
each event, the ambient level was taken as the five to ten-second time
averaged one-third octave band level recorded immediately prior to the
event. The ambient noise was used to correct the measured raw spectral
data by subtracting the ambient level from the measured noise levels on an
energy basis. This subtraction yielded the ambient corrected signal
level. The following exceptions are noted:

1. At one-third octave frequencies of 630 Hz and below, 1f the measured
level was within 3 dB of the ambient level, the measured level was
corrected by being set equal to the ambient. Tf the measured level
was less than the ambient level, the measured level was not corrected.
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2. At one-third octave frequencies ghove 630 Hz, if the measured level
was within 3 dB or less of the ambient, the level was identified as
"masked".

5.2.2 Spectral Shaping

The raw spectral data, corrected for ambient noise, were adjusted by
sloping the spectrum shape at -3 dB per one-third octave for those bands
(ebove 1.25 kHz) where the signal to noise ratio was was less than 3 dB,
i.e., "masked" bands. This procedure was applied in cases involving no
more than 9 "masked" one-third octave bands. The shaping of the spectrum
over thie 9-band range was conducted to minimize EPNL data loss. This
gpectral shaping methodology deviates from Annex 16 (and FAR-36)
procedures in that the extrapolation includes four more bands than
normally allowed.

5.7.3 Analysis System Time Constant/Slow Response

The corrected raw spectral data (contiguous linear 1/2 second records of
data) were processed using a sliding window or weighted running
logerithmic averaging procedure to achieve the "slow" dynamic response
equivalent to the "slow response" characteristic of sound level meters as
required under the provisions of the test program, Amnex 16, and FAR 36.
The following relationship using four consecutive data records was used:

Li = 10 Log [ 0.14 * 100143y o .91 % 100+ 11172y
+ 0.24 * (10011471
+ 0.33 * (1021

where L1 is the one-third octave band sound pressure level for the ith
one-half second record number. This procedure was described at length in
U.S. Working Paper 6, from the April 1985 ICAC CAEP meeting in Tokyo,
Japan (Ref. 7).

5.2.4 Bandsharing of Tones

A1l calculations of PNLTM included testing for the presence of band
gsharing and adjustment in accordance with the procedures defined in ICAQ
Anmex 16, Appendix 2, Section 4.3.2 and FAR-36, Appendix B, Section
T IS R

5.,2.5 Tone Corrections

Tone Corrections were computed using the helicopter acoustical spectrum
for the frequency range 24 Hz to 11,200 Hz (bands 14 through 40), These
data were used to compute tone correction for bands 17 through 40, the
same set of bands used in computing the EPNL and PNLT. The initiation of
the tone correction procedure at a lower frequency reflects recognition of
the strong low frequency tonal content of helicoter nolse. This procedure
is in accordance with the requirements of ICAQ Annex 16, Appendix 4,
paragraph 4.3. Lower range tone correcticns were assigned using the
revised F-value fence of 1.5.
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5.2.6 Other Metrics

In addition to the EPNL/PNLT family of metrics and the SEL/AL family, the
overall sound pressure level (OASPL) and 10-dB down duration times are
presented as part of the "As Measured" data set in Appendix B, The
A-Weighted Sound Level and the OASPL were computed using the acoustical
spectrum from 24 to 40000 Hz, Bands 14 through 40,

5.2,7 Static Tests

In the case of static operations, thirty~-two seconds of corrected raw
Apectral data (64 contiguous 1/2 second data record) were energy averaged
to produce the data tabulated in Appendix D, The spectral data presented
are "as measured" at the emission angles shown in Figure 11, established
relative to each microphone location, Also included in the tables are the
360 degree (eight emission angles) averaged levels, calculated by both
arithmetic and energy averaging.

Note that "masked" levels (see 5.2.1 #2) are replaced in the tables of
Appendix D with a dash (=), The indexes shown, however, were calculated
with a shaped spectra as per Section 5.2,2 of this report,

5,2,8 Delta 1 Correction: Spherical Spreading and Atmospheric Absorption

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 gpreading and
atmospheric absorption included:

1. Adjusting the measured 24 one-third octave SPLs of the PNLTM spectra
to the standard acoustical day, 77F-70% RH, conditions utilizing on
gite 10 meter meteorological data.

2, Adjusting for the change in atmospheric absorption associated with the
difference in slant range between the actusl and reference position of
the helicopter at the time of PNLTM.

3.2.9 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) ]

where the CPA is the closest point of approach and the Vg is the ground
speed,
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5.2.10 Delta 3 Correctlon: Source Nolse

The source noise correction is applied only in the case of level flyover.
This adjustment accounts for changes in sound level associated with
deviations of the advancing blade Mach Number from the reference velue.
Deviations may be associated with rotor RPM, ambient temperature, or
airspeed deviations from reference conditions. The topic of source noise
adjustment is discussed in detail in anslysis Section 8.6 of this report.

A separate PNLTM versus Mach Number function was developed for the
centerline and each of the twe sideline microphones. In each case a
regression line was fitted to the data set and the slope was determined.

In the case of the Bell 206L-1, over the range of Mach Numbers tested, a
linear regression provided the best fit curve, The following relatiomship
was used to compute adjustment values.

Delta 3 = slope * (reference Mach {f - test Mach #)

Summary of Reference Values Used in Data Adjustments

Table 5 provides a synopsis of reference values used in data adjustment
caleulations.

Reference CPA Distances:

Table 5
CENTERLINE CENTERLINE CEKTERLINE SIDELINE SIDELINE
CENTER SITE 4 SITE 5 SITE 2 SITE 3
150m LFO  492.12' 492,12 492.12' 695.96" 695.96'
300m LFO 984,24’ 984.24' 984,24' 1100.40' 1100.40'
Takeoff 495,04' 624.,56' 365.51' 698.03' 698.03'
Approach 391,53 442.97' 340.10' 628.87"' 628.87'

Absorption Atmosphere:

77 degree 70% relative humidity
Delta 3 Source Noise Correction:

59 degree F, speed of sound value

394 RPM rotor speed
117 knots airspeed
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6.0 Hﬁtenrnlugical Data Reduction

Selected date acquired by the 10 meter meteorological tower and the Sodar
system have heen combined in the tables of Appendix G, TFach table
provides a chronological record of the temperature (expressed in degrees
Fahrenheit), relative humidity (percent), and wind information for a given
test day. Each line entry in the tables indicates the time and altitude
for the reading. The 10 meter data represent instantaneous readings
manually scaled from a strip chart recorder. The wind dats for altitudes
other than 10 meters represent the average value computed by the Sodar for
the previous 15 minute sampling period. (Wind information is available
for one minute samples but 1s not presented hecause of the sheer volume of
data.) The data will be consulted as necessary Iin the process of the
HNMRP evaluation exercise.

Wind data have been divided into on-track and cross-track components to
aid in the evaluation of compliance with TCAC crosswind limitetion
requirements. Throughout the test program crosswind components were nearly
always below 5 knots.

The Sodar system also provided information on the vertical movement of the
atmosphere at various altitudes., This information provides a useful figure
of merit for the evaluation of turbulence. The reader can algso examine the
change in wind direction and speed from the surface through the flight
level to further assess the stability of the air mass. A complete record
of 15 minute SODAR reporte is provided in Appendix H.

The temperature and relative humidity data presented in the tables were
used in the Delta 1 atmospheric absorption correction process. A linear
interpolation between fifteen minute reports was conducted to arrive at
values for use in the adjustment. This same temperature data wae used to
compute the test Mach Number values for the Delta 3, source noise
correction,
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7.0 Tracking Data Reduction

71

7.2

7.3

This section describes the reduction of photo-altitude, radar, and laser
tracking data and the subsequent methodology used to integrate the three
data sets into a complete position trajectory record for the U.S./Canadian
HNMEP flight test. As discussed below, each of the tracking systems
encountered problems, but fortunately the net yield of valid information
resulted in a complete record, which is presented in Appendix F.

Tracking System Difficulties

Problems were encountered with each of the three tracking systems
throughout the program. The laser system's problems included failure of
the diesel electric generator power supply and difficulty locking onto the
retroreflecter during some operations as a result of attitude and the
placement of the retroreflecter on the underside of the helicopter.

The FAA semi-moblle radar system experienced data drop-out in situations
when the tracking antenns would lock-up on strong stationary
electromagnetic targets. Problems were also encountered with the
recording tape drive transport mechanism.

The photographic crew universally experienced difficulty in their attempts
to provide time synchronized photographs through use of time indexed data
backs, or range code synchronized stop watches. Additional training and
shake down exercices would have helped. Although difficulties surfaced
with documentation of calibration photos, the 35 mm slides were of high
quality and (after a recalibration exercise) ylelded accurate altitude
data.

Nata Confidence Lewvel

When laser tracking data were avallable, they were taken as the data
source. The laser operation had numerous built-in diagnostic checks to
assure a quality output. The accuracy of the laser system is on the order
of 1 foot in 5 miles and consequently was taken as the most accurate
tracking reference. Laser data were available for approximately one-third
of the program events.

The photo-altitude data were taken as the gecond most accurate data set.
Photographic data were compared to laser data and found to be generally
within 10 feet in altitude.

Radar data were compared with laser data and were found to be in very good
agreement in some cases, but in other cases 20 to 40 feet different. The
disconcerting aspect of the radar data is that the differences from the
laser were inconsistent in magnitude and direction.

Photo—-Altitude Data Reduction

Data acquired from the four centerline photo-altitude sites were processed
on an Apple Ile microcomputer using a VISICAL@ electronic spread sheet
template developed by the authors for this specific application.
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7.4

L

¥

The scaled photo-altitudes for each event (from all four sites) were
entered as a single dats set. The template then operated on these data,
calculating the straipght line slope in degrees between the helicopter
position over each pair of sites. In addition, a linear regression
analysis was performed in order to create a straight line approximation to
the actual flight path. This regression line was then used to compute
estimated altitudes referenced to each centerline microphone locatiom.
(Exact distances between photo altitude determination sites and the noise
measurement sites are detailed in Figure 5.) Closest Point of Approach
(CPA) wae slso computed to the two sideline sites.

While the photo-altitude data do provide a reasonable description of the
helicopter trajectory, care 1s necessary when using the regression slope
and the regression estimated altitudes. One must be sure that the
site-to-site slopes are similar (approximate constant angle) and that they
are in agreement with the regression slope. If these slopes were not in
agreement, then photo altitude data along with the site-to-site slopes
were used In calculating altitude over microphone locations.

Radar Data Reduction

Radar data collected on magnetic tape were transferred to disks and
analyzed using a Digital PDP 1135 computer system. The data were
converted to Cartesian coordinates X, Y, Z, and T (time). This data base,
along with the time at PNLTM, was used to derive the following parameters:
Slant Renge (SR), Closest Point of Approach (CPA), Acoustical radiation
Angle (A-A), Rate of Climb (RC), Climb/Descent Angle (C/D-A), and Ground
Speed (GS). The radiation angle was taken as the angle between the slant
range, and the flight path extending shead of the helicopter. A subsequent
program produced ground track and trajectory profile plets (not included
in this document).

Laser Data Reduction

Laser data were essentlally processed in the same way as the radar data,
once the spherical coordinates were translated into Cartesian coordinates.
The laser data tapes were processed by FAA personnel at the FAA Technical
Center, near Atlantic City, New Jersey. Plots of flight profiles and
ground tracks were also generated using laser tracking data. Takeoff
operation tracks are shown in Appendix E.

Photo Adjusted Radar Data

In cases where laser data were unavailable, photo data were used together
with radar data, creating photo adjusted radar data (PAR). PAR data were
generated in the following manner:

CPﬁPAR = photo CPA

g = Photo CPA #* Radar SR
RP&R Radar CPA
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8.0

8.1
8.2
8.3
B.4
8.5
8.6

8.7
8.8
8.9
8.10
8.11
g.12
8.13
8.14

Hoilse Data Analyses

This section contains analyses and discussions of the data acquired
at the U.5./Canadian HNMRF flight test. For each analysis, the
analytical process is described, graphs and/or tables are presented,
and appendices are referenced.

Analyses contained in this section have been designed to achieve one
or more of the following three objectives:

1.) provide internal comparisons within the U.S5. test program;
2.) provide information useful in comparing U.8. test data with
results of other participants in the ICAO Hellcopter Nolse

Measurement Repeatability Program;

3.) provide an evaluation of technical requirements specified in
existing TCAOQ helicopter noise certification standards,

The following 1e a list of the analyses which are contained in this
section.

EPNL Certification Level Analysis

Pilot to Pilot Analysis

Tegt Day to Test Day Analysise

Guided Versus Unguided Approach Analysis

Left = Right Directivity Analysis

Source Nolse Adjustment (Delta 3) Advancing Blade Tip Mach Number
Analysis

Ground versus 1.2 Meter Microphone Analysis

Alr to Ground Acoustical Propagation Analysis

Static Data Analysis

A-Weighted Time History Analysis

Dominant Spectral Component Analysis

Trajectory Plots and Ground Track Analysis

Data Reduction System Calibration Test Tape Results

Divergence of Noise Levels Within Individual Test Series




g.1

EPNL Certification Level Analysis

This section contains the EPNL certification data representing the
basis for inter-program comparisons within the US/Canadian program as
well as intra-program comparisons with other nations participating in
the ICAQ HNMRP, A summary of the fully corrected EPNL values for the
three certification measurement locations is presented in this
section. In the tables of Appendix L, the three microphone average is
computed for each event and is shown in the right column., The average
for each microphone along with standard deviation and 90% confidence
interval 1a also shown in the tables, The final, fully corrected,
three microphone average for the series, certification EPNL value is
shown in the lower right corner of each table along with the required
statistics,

The table presented immediately below provides a summary of EPNL
values for the various certification test seriles:

Table 6
SERIES IDENTIFICATION EPNL (dR)
A ICAO LFO (Pl) 87.24
AZ ICAO LFO (P1) 87.24
AA ICAO LFO (P2) 86,97
AY ICAO LFO (P2) B87.59
B ICAD T/0 (P1) 86.62
BZ ICAO T/0O (F1) 86.57
BB ICAD T/0 (P2) 87.18
BY ICAO T/O (P2) 88.64
c ICAO APP (P1) 80.17
CZ ICAD APP (P1) 90.04
cc ICAD APP (P2) 90.07
cY 1CAD APP (P2) 90.45
K UNG 6 APP (Pl) 90.39
KK UNG 6 APP (P2) 89.41

Table 6 will provide the starting point for the next several sections
which examine pilot to pilot differences, day to day differences, and
guided versus ungulded approach differences,
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8.2

Pilot to Pilot Analysis

This section focuses on one of the issues associated with helicopter
noise certification testing procedures. It has been speculated that
variation in measured helicopter noise may be associated with pilot
technique. In order to examine pilot to pilot differences the test
program was designed to include identical flight operations, flown
by two different pilots. During the course of the test program the
opportunity became available to repeat the core certification
operations four times, two different pilots flying on two different
days.

As seen in Table 6, pilot to pilot differences are extremely small
and in general not statistically significant.

Statistical analyses for significance were performed for each core
flight operation and confirm that pilot to pilot differences are not
statistically significant for the level flyover operation, with the
exception of series AY. While the AY EPNL value is only 0.6 dB
removed from the others, the small variance within semples leads to
the egignificance in the difference. Series AY operational data will
be further examined in the HNMRP evaluation process

In the case of the ICAO approach operation (with VASI and verbal
guidance), differences are once again statistically insignificant.

In the case of the ICAQ takeoff operation, pilot to pilot
differences are insignificant with the exception of test series BY
(pilot 2 flying the operation for the second time). The EPNL values
for serles BY are significantly different from series B and BZ
(pilot 1), as well as series BB (pilot 2 flying the operation for
the first time). With the exception of series BY, all the takeoff
operations are statistically similar. Test series BY noise data and
attendant operational and flight test information will be closely
scrutinized in subsequent analyses associated with the HNMRP
evaluation process.
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Tegt Day to Test Day Analysis

Another issue related to certification testing is the day to day
repeatebility and variance. Table 7 provides the necessary
information te assess differences which may occur when the same
pilot repeats a given flight operation at a different time. The
dates and times listed below indicate when various test series were
conducted, as well as whether or not the day to day differences were
significant for a given pilot.

It is seen that in general, the differences from one test day to the
next are very small. The B-BY and AA-AY differences appear to be
statistically significant, and will be investigated in further depth
during the HNMRP evaluation process.

Table 7

Day to Day Variation in Flight Test Noise Levels
LEVEL FLYOVER
PILOT 1
SERTES DATE TIME EPNL SIGNIF. DIF. 7
A B-27 B:45 AM. B7.24 NO
AZ B-28 11:30 A.M. 87.24
PILOT 2
AA 8-28 8:30 A.M. B6.97
AY B-29 12:30 A.M. BY7.59 YES
TAKEQOFF
FILOT 1
B 8-27 11:30 A.M., B6.62 NO
BZ 8-28 11:55 A.M. 86.57
PILOT 2
BE 5-28 11:00 A.M. 87.18 YES
BY B-29 8:30 A.M. 8B.64
APPROACH
PILOT 1
c B-27 12:00 P.M. 90.17 NO
cz B-28 11:50 A.M. 90.04
PILOT 2
cC 8-28 10:00 A.M. 90.07 RO
cY B8-29 B:30 A.M, 90.45
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B.4

Guided Versus Unguided Approach Analysie

Helicopter noise certification testing procedures are further
evaluated in this section. The topic was ralsed during the 3-nation
comparison of the A-109 (Ref.8), sponsored in 1981 by the ICAD
Committee on Alrcraft Noise (CAN), Working Group B, whether or not
the degree of guidance provided during an approach operation might
influence resulting sound levels. It was suggested that too much
guidance might result in over-controlling, in turn resulting in
transient loads on the rotor system, which would then create
variation in sound levels. In order to explore this concern, the
test program was designed to incorporate approaches in which pilots
were provided with both verbal and visual flight path guidance
(C-prefix test series), and cther approaches in which the pilot
recelved an approach initiation point (altitude at a given position)
and was asked to maintain a constant rate of descent and airspeed
until reaching an altitude of 100 feet above the ground (K series).
Examination of the C and K prefix test series in Table 6 shows that
the guided and unguided approach operations result in very similar
EPNL, values. The C-prefix series are very tightly grouped and the
unguided series K fits in very well. The unguided series KK does
deviate approximately 0.6 dB from the others. This deviation was
net found to be statistically significant.
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§.5

Left - Eight Nirectivity Analvsis

The left-right directivity analysis was prepared 1in order to
identify the directional acocustical radiation characteristics of the
Bell 206-L1 helicopter for the ICAQ certification operations. The
results presented in this section will aid in inter-series

comparisons for the US/Canadian test and provide the basis for
intra-test comparisons.

The source directivity provides a further noise source benchmark or
"fingerprint" which should not differ significantly from one test to
the next. Results of this analysis can be very useful in sorting
out whether one model of the Bell 206-L1, L3 is intrinsically
different from another model, or whether ambient wind conditions or
other external forces are intervening to create divergence in
relative left/right side noise levels, and possibly overall
certification levels.

Differences in source directivity are often considered to be
associated with cress wind effecte 2nd a consequential difference in
the degree of main rotor - blade vortex interactiom.

Examination of Table & shows that a strong directional
characteristic is present only in the case of approach operations
where the right side has levels approximately 6 dB below the
centerline wvalues and 4 dPF below left side wvalues.

In the case of takeoff operations, left side wvalues are slightly
lower than right side values, both in the range of 0.5 to 1.5 dB
below centerline walues,.

Level flvover operations dieplay right side values approximately 0.5

to 1.5 dB above centerline values, while left side values differ
very little from centerline wvalues.

Table B

LEFT SIDE / RIGHT SIDE SOURCE DIRECTIVITY

EPNL VALUES (expressed in dB)

LEFT LEFT RELATIVE CENTERLINE RIGHT RELATIVE RIGHT

SERIES  SIDELINE  TO CENTER SITE TQ CENIER SIDELINE
A 87.3 5 86.8 .5 86,3
AZ B7.7 0 87.7 1.4 86,3
AA B7.3 .2 B87.5 1.3 B&.Z
AY BA.6 -1.6 87 -3 B7.3
B 86,2 -.5 B6.7 .2 86.9
BZ B6.5 -1.2 87.7 -4 87.3
BB B5.9 =5 " BE.4 1.0 B7.4
BY B7.4 -2.0 B9.4 —ub B9,0
g g1 -1.5 §2.5 -5.3 B7.2
CZ 90.8 -1.7 92,5 -6.1 BE.4
cC 9. 4 -2.3 92,7 -5.8 BiG.0
cyY 01.4 -1.4 92.8 -5.7 B7.1
K 91.2 -1.8 93 6.0 87.0
KE 90,7 -.8 91.5 -5.5 B6.0
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8.6 Source Noise Adjustment / Delta 3
Advancing Blade Tip Mach Number Analysis

This section 1s included in the analyeis/discussion portior of the report
because the topic, while ultimately involving application of the "Delta 3"
source noise correction, remains controversial,and involves proposed
changes to the existing Annex 16 procedures. This section fulfills two of
the stated objectives: 1,) It provides the basis for intra-test
comparisons, and 2.) it evaluates certification testing requirements,

This section should be cross-referenced to Section 5.2.10, "Delta 3
Correction,"”

Physical Process

As the advancing blade Mach number increases, the noise measured on the
ground generally increases. This increase in noise level results from an
increase in power required (to increase airspeed) up to a Mach number of
approximately 0.86 (airfoil dependent), above which noise increases very
rapidly due to the effects of near sonic flow over the airfoil and the
buildup of a shock wave system.

Changes in Mach number can be associated with changes in any single
parameter or combination of the parameters--1) Rotor RPM, 2) Airspeed, 3)
ambient temperature-—which are the dominant components of the advancing
blade Mach number.

PNLTM == A Function of ﬂdvancing Blade Mach Number

"As measured" PNLT, data acquired for the 500 foot level flyover
operation, were normalized for minor altitude deviations from the target
reference value. The adjustment function was derived empirically from the
500 and 1000 foot level flyover data for the PNLT,, metric. The function
Delta dB = 23 LOG (d1/d2?), was used to make the adjustments (see Appendix
N).

The normalized FNLT, data were then plotted versus advancing blade tip
Mach number for each of the three certification microphones. The data
point scatter plots and regression lines for each set are shown in Figure
22, The actual PNLT,, and Mach data values along with regression

analysis results are shown in Table 9.

The first and rather prominent feature of the data is the difference in
slope, which implies the need for a separate or unique correction functionm
for each of the three certification microphones.The differences in
abeolute level are also evident with the advancing blade sideline site
having levels approximately 1 dB greater than the retreating side.

In the data correction process, the centerline microphone PNLT -Mach
number slope was used to impose Delta 3 adiustments for all three
centerline microphone locations while adjustments at the two sideline
aites used the approprilate site specific functions.
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FIGURE 22 PNLTm
VS.
ADVANCING BLADE TIP MACH NUMBER
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The reference Mach Number was calculated using a reference temperature of
59 degreeg Fahrenheit, a rotor speed of 394 RPM, and an airspeed of 117
knots. The Mach Number values for specific noise events were calculated
using indicated airspeed and 10 meter temperature data calibrated onboard.
Qutside air temperature (0AT) was not available.

ISSUES ASSOCIATED WITH THE "DELTA 3", SOURCE NOISE ADJUSTMENT

In the course of conducting analyses contained in this section (and
through discussions and meetinge with other participants in the ICAD
HNMRP), the following set of issues has emerged for consideration in the
HNMRP evaluation procees.

ISSUE 1: Cholece of Metrie

The current language in the Annex requires use of EPNL to develop an
airspeed / noise level sensitivity curve. It has been recommended that
this section should be revised to require development of a sensitivity
curve using PNLT,, instead of EPNL. When one plots EFNL versus airspeed,
the resulting function reflects changes in noilse level with both 1)
changes in event duration sssociated with the change in airspeed and
attendant changes in groundspeed, and 2) changes in source noise
characteristics as discussed above. By using the EPNL function, one is
essentially double counting or negating groundspeed-dependent duration
effects.

ISSUE 2; Multiple Functions

The section of Anmex 16 which addresses the Delta 3, Source Nolse
Correction, should be revised to specify the need for separate FNLT
versus Mach Number functions for the centerline and each sideline
measurement site.

ISSUE 3: Reference Temperature for Mach Calculations

ICAO Annex 16, Chapter B, Section 8.6.1.5b) allows for either 77F-70Z RH
or 59F-70% RH as the reference atmosphere for implementing atmospheric
absorption corrections. The 77F-70%Z RH was used in this report for
absorption correction. In the case of Delta 3, the advancing blade Mach
Number correction 59F has been used to establish the reference Mach Number
for the ICAD LFO operation for consistency with aerodynamic performance
reference data, The flow field compressibility effects which determine
source nolse generation are identical to those used to determine
performance parameters and are characterized by advancing blade tip Mach
number. Establishment of a single reference temperature for both Delta 1
and Delta 3 would be a goal worth striving for.

As seen from Table 10, the reference temperature will significantly
influence the certificated noise level, and, in effect, regulatory
stringency. A one decibel difference in the corrected EPNL can be
associated with the choice of either 59 F or 77 F as the reference
temperature.
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ISSUE 4: Airspeed Selection

The aectual or true airspeed is an important component parameter of the
advancing Mach Number. As & matter of expediency, the indicated airspeed
is often used in noise measurement / flight test programs. While a matter
of great familiarity to most readers, the difference between these two

values is reviewed and noise level correction implications are evaluated
in the following paragraphs,

Background Review: Airspeed Indication

In the helicopter noise certification environment, indicated airspeed
is at least thrice removed from true airspeed. An FAA "approved
instrument" (airspeed) may vary up to 3 knots (+/-) in accuracy. This
allowable error is called the instrument error. Indicated airspeed
corrected for instrument error is called "true indicated airspeed"
(TIAS).

When the alrspeed indication system is installed in the helicopter,
the pitot tubes (static and dynamic ports) are located in such a way
that the air flow creates an accurate reading st the instrument.
Typically, a flow fence is placed upatream of the ports to schieve the
proper flow over the ports. The allowable "position error” for an FAA
approved installation is effectively 5 knots for an alrspeed of 117
knots. True indicated airspeed corrected for position error is called
"calibrated airspeed" (CAS).

At this point it is important to note that the instrument error and
the position error can comhine to result in an error of 8 knots
between the cockpit indicated value and the true airspeed.

Ignoring compressibility effects (valid for low forward flight Mach
Numher), the true alrspeed can now be calculated by dividing the CAS
by the square root of the air density ratio. Thus, it is seen that
for non-standard day temperature and pressure, and in the absence of
instrument and position corrections, cockpit indicated airspeed may
vary from true airspeed on the order of 10 knots at sea level.

Examination of Table 10 will reveal that a 10 knot airspeed deviation from
a reference value can lead to a 1 dB difference in noise level for the
sensitive function.

It is recommended that each certification test in the future Incorporate
an airspeed calibration as the first step. In the absence of wind or with
wind normalized true alrspeed should equal the ground speed. The cockpit
indicated values can then be easily calibrated using a measure of ground
speed. Ground speed can be obtained through any independent tracking
syetem such as radar, laser, or kinotheodolite. Ground speed can also be
obtained easily by measuring the time necessary to fly a known course. A
10,000 foot runway would make an excellent test range. In each case, when
any wind is present, level flyovers should be conducted in both directions
and results averaged.
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ISSUE 5: Test Temperature Measurement Location and Measurement Accuracy

In cases where the outside air temperature (OAT) sensing device is located
in a shielded fashion where directed sunlight is avoided and ram rise
effects are megligible (&s is the case for the Bell 206-L1, 3) the
ingtrument accuracy is +/-1 degree. However, hecause of the small scale
on the Instrument, it is difficult to read within much better than +/-=-2
degrees, These potential errors in the identification of temperature (for
establishing the speed of sound) are negligihle influences in computing
the advancing blade tip Mach Number. It has been pointed out, however,
that certain helicopter models with unshielded nose temperature probes,
exposed to direct sunlight and ram effects, may be in error up to 4
degrees Fahrenheit even though displayed digitally with great precision,
Even this error is not likely (alone) to impose significant influence on
Mach values.

ISSUE 6: Rotor Speed Tdentification

The dominant role of rotor speed In controlling the resulting advancing
blade tip Mach Number is well known. The accuracy with which RFM is
indieated 1is a matter of interest as a potential factor in noise level
varietion. The main rotor RFM is usually indicated using a relatively
small radial with poor resolutlon and graduations. Discussions with
manufacturers and FAA certification engineers indicate that a (+/-) 1.5%
aggregate error is typical for iIndication and reading rotor RFM. This
suggests that one helicopter indicating 101% and ancther indicating 99%
may in fact be 3% apart in rotor RPM.

It is recommended that ICAQD HNMRP participants explore various techniques
for field calibration / verification of rotor RFM. One more obvious
poseibility iz the use of narrow band, FFT, acoustical analysis to
determine the rotor fundamental rotatiomal frequency. Difficulties may
involve assuring that no Doppler shifting 4s taking place in the time
record under analyeis.

Another possibility is a technique in which a cameraz operating with a slow
shutter speed ( 1/15 second) photographs the helicopter as it passes over
the center microphone location. For a rotor speed of 400 RPM, an arc of
0.444 revolutions (160 degrees) would be subtended in the photographic
image. In the case of a shutter speed of 1/30 second, an angle of B0
degrees would be subtended in the image as computed using the simple
relationship shown below:

RPM x 6 x (shutter speed in seconds) = angle subtended

This technique is very dependent on an accurate value for shutter speed.
It may be necessary to attach a device to the camera to accurately measure
the speed. Other questions may arise with regard to the mechanlem of
opening and closing the shutter and their influences on effective shutter
speed. The process of measuring the subtended angle may also involve
difficulties. Slow (fine grained) film would be the logical cheoice for
reducing the fuzziness of the image likely to be produced.
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ISSUE 7: No Correction Window for Mach Deviations

Analysls of the variation in PNLTF with variation in components of
Advancing Blade Mach Number: i

The summary in Table 2 provides information necessary to assese the
sensitivity of PNLT, walues to wvarlations in advancing blade tip Mach
Number assoclated wgth changes in rotor speed, airspeed and ambient
temperature, The changes in noise level are computed for a relatively weak
function, (tip Mach numbers below 0.85),

Delta dB = 20 * (Mt - Mr)

gimilar in sensitivity to the Bell 206-L1, centerline microphone
location, and an arbitrarily selected (but typical) sensitive Mach Number
function,

Delta dB = 150 x LOG (Mt/Mr)

gimilar to the relationship one might encounter in the Mach Number range
over 0.85.

In cases where a helicopter has an advancing blade tip Mach number below
0.85, the effects of temperature are not such a concern. For example, in
the case of the Bell 206 L-3, the US test results showed that only a 1 dB
change in noise level would occur with a 50 degree Fahrenmheit change in
ambient temperature.

However, if the blade tip Mach Number increased only 0.0l to 0.02 above
0.85, a 20 degree Fahrenheit change would lead to a change in noise level
of several decibels as seen in the work of Schmitz and Yu (Ref. 9). When
one considers the projections of the helicopter industry that helicopters
will routinely operate in the 160 to 200 knot range it is clear that blade
tip Mach Numbers will increase into the 0.86 to 1.0} range, resulting in
the need to include the effects of ambient temperature in a data
adjustment scheme.

Tt is seen (for the sensitive function) that either a rotor RPM deviation
of 1%, or an airspeed deviation of 5%, or a temperature devlation of 5
degrees Fahrenheit taken individually will result in about a one-half
decibel change in noise level. If the three combine, an additive error of
1.75 decibels results, as shown in Table 10. Thus it is seen that
apparently minor deviations from reference conditions may result in
variation in noise levels on the order of +/- 2 decibels. This shows that
one could encounter up to a 4 decibel difference in level flyover noise
levels for nominally small differences in test conditionms.
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In summary, the Delta 3 correction is extremely vulnerasble to "minor
deviations " in reference conditions which when additive can lead to
significant differences in noise level. For this reason it is recommended
that the concept of "no correction windows" be abandoned in this case, and
actual test temperature, airspeed (true airspeed) and (calibrated) rotor
RPM be utilized in all data normalization procedures. This recommendation
represents a more conservative approach than the no correction windew
suggested at the Working Group II/3 meeting in Tokyo in March 1985.
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8.7 Ground Versus 1.2 Meter Microphone Analysis

Differences betwesen nolse levels acquired for ground mounted and 1.2 meter
mounted microphone systems are examined in this section. The observed
differences in noise levels are used to provide a figure of merit (le., a
gurrogate for the complex impedence useful in characterizing the surface).
For example, the difference between PNLT  values for the 1.2 meter and

the ground microphones should provide a qualitative indication of the
acoustical reflective properties of the ground surface. A (test to test)
comparison of these experimental figures of merit should reveal whether
gimilar ground impedance values exist in the various test programe.

The ground microphone employed in this measurement program was inverted 7
millimeters above an area (approximately 1/2 meter in diameter) in which
all grass had been clipped entirely down to the root mat surface.

In this analysis an initial assumption was that the ground-mounted
microphone experiences phase coherent pressure doubling (a reasonable
assumption at the frequencies of interest). At the 1.2 meter microphone,
one would expect to see a lower value, somewhere within the range of 0 to
3 dB, depending on the degree of random versus coherent phase between
incident and reflected sound waves. It is also possible to experience a
net cancellation between the two sound paths. If cancellation occurs at
dominant freguencies then one is likely to observe nolse levels at the 1.2
meter microphone more than 3 dB below the ground microphone values. In
fact significant cancellation is observed with instances of 5 to 6 dB
(weighted metric) lower levels at the 1.2 meter microphone.

Examination of the results presented in Tables 11 through 17 shows that
most differences do fall between 3 and 5 dB with some differences on the
order of 6 dB. In these tables one may note that while cancellation
appears to be dominant (deltas greater than 3 dB) in the case of level
flyover and takeoff, the approach operation is controlled by reinforcement
(deltas less than 3 dB) at the 1.2 meter microphone., Interestingly
enough, one cbserves similar A-Weighted time history shapee for the
takeoff and level flyover operations with a more uniquely "haystack" time
history shape for the approach operatiom.

The results of this analysis will be compared with findings presented in
other HNMEP participant reports.

Table 11

(IMPARTSN OF GRODMD AND 1.2 METER MICROPHINE DATA

'&'srl i I SAFLE SIZE TARGET DELTA dB= (@D MIC) - (1.2 MIC)
SERIES | PLILOT [(PERATTCN 1.zmz-ﬂﬂ|mm-n:| us | ﬂ!ﬁ[. [mlmm-[
R 10K, 17009 w| 7 6 l 117 kes. |—; 3.5 | t..:::il 3.?'! 42
| Z | 10N 009w | T | 117 kts. E=-—-| 3.3 ] 3.6 | 1,8 | 3.9
z | 1 [ on 0o W | 4 T J 117 kes. ;=—-t 2.8 | 2.9 | 2.9 | 3.0
AY | 2 | oM 00w 1 | 1 |17k m—| 32| 35| 36] 39
AVERAGE: | 3.2 | T [ L i &




TEST SUFIE SIZE TARCET DFLTH dB= (@0 MIC) - (1.2 MIC)
SERIES | FILOT | PERMTEON | LanMIC | GDMIC | DS S| A | BL | ROM
B | 1 | IOTMEEE | 9 | 9 |57kts, |mee| 25| 22| 298] 27
B | 2 | DMTMEEF | 7 | 6 |Sikas. |=——] 32| 34| 39| 39
A B T s A T T s e ) (S 7| (R ) T
Bt | 2 | ICOTHMERY | 7 | 7 |S57kes, |meeeee| 29| 21| 36| 38
AVERAGE: | 28| 28| 34| 34
Table 13
TEST ‘ SOPESTE | TARGED | maaa-m T2 W)
SERTES (PERATICN L2MC | GOMC | IS || S| | EPL IF‘M:'I't
C | 1 |eommamod| 0 | 10 |Fke —m ] 27 2.af 26| 24
T | 2 |6UEREAmOE ]| 8 | 7 | Tks || 25| 23] 24] 23
@ | 1 |sDEmEAWAH| 5 | 5 |STks |———| 27| 29] 25| 25
C | 2 |GDEREEAPFROAR| 9 | 9 | STkes, |me——] 27| 28| 27| 25
AVERAE: | 27| 27| 26| 24
Table 14
TEST [ SAMPLE SIZE ‘ TARGET ‘_ ELTA dB= (@D MIC) - (1.2 MIC)
SERTES | PILOT CPERATIN 1.2 MIC | GRD MIC = S | & | 2L | PIM
6 | 1 |MOMIDOSW| 7 | 7 |W7kts, |me| 35| 38| 37| 39
H | 1 |10MUDLOW| 5 | 5 |1Dks. '-—-i 39| 40| 39| 55
I | 1 |1oMu00sw| 4 | & 'fimm. -—| 3.6 | 3s| 36| 3.5
7 | 1 |ONI00IW]| & | 5 |Sks |e——] 28| 27| 28] 28
Table 15
TEST SAMFLE SI7E TARGET DELTA dB= (2D h-{ E:-
SERIES | FTLOT CPERATION 1.2 MIC | GROMIC | TAS |———| SE | AL | = ]

M | 1 | EELABEMH | 5 | 5 |SETHT || 32| 30| 31| 28
W | 2 | EELARRAH | 5 | 5 |SETET|=—| 28| 30| 27| 30
Table 16
TEST SWRESTZE | TRE |———| DRI - (GO - (T2 M)
SRRTES thEClCRDI'ﬂI IAS —— SEL | A | EBL | PLM
K 1 1 |EIBIEEAPPK.‘|IEI] 5 | 5 |5‘Ikta. ] 2.8 | z.?! 2.5! 2.5
K | 2 1ﬁmmi RTREL s = = B
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8.8 Adir to Ground Acoustical Fropagaticn Analyeis

This analysies will be used in intra-test comparisons conducted in the
HNMRP evaluation process. The level flvover operatinns conducted at 150
meters and 300 meters target altitudes provided the opportunity tc assess
empirically the influences of spherical spreading and atmospheric
absorption at the time of the flight test program. Through utilization of
both noise and position information at each of the three flight track
centerline locations (microphomes 5, 1 and 4), it was possible to
calculate air-to-ground propagation constants. In each case "as measured"
acoustical data, test series mean values, were used along with test series
average test altitudes. Analyses were conducted with initial "as
measured" data. A minor revision in processing methodology changed values
on the order of 0.1 to 0.2 dB. Thus, one chserves minor differences
betwen Appendix B levels ("As Measured" data) and levels in Appendix N,
Average propagation coefficients are unaffected. The implicit assumption
in grouping centerline microphone data to form an ensemble average is that
the source variation during the overflight is only random veriation.

The empirical propagation constant (K) is caleulated for each metric as
follows:

(Sound Level 1 - Sound Level 2) = K x LOG ( distance 2 / distance 1 )

Propagation constants have been computed for the EPNL, PNLTM, PNL, SEL and
AlLm metrics. Because the ICAD certification level flyover operation was
conducted four separate times during this test program, there are four
gets of constante available for the following test series combinations:

Series A and G

Series AA and G
Serles AY and G
Series AZ and G

The tahle shown below summarizes the results of the propagatlon analyses,
shown in detail in the tables of Appendix N.

Table 17
SUMMARY TABRLE OF PROPAGATION COEFFICIENTS *

INTENSITY METRICS ENERGY METRICS
SERIES ALM PNL PHI.TM SEL EPHNL
A/G 19 21 20 12 13
AA[G 19 21 21 13 14
AY/G 21 23 23 13 15
AY/G 18 20 20 11 12
A?ERAGEq ) 19 21 21 12 14

% ALL VALUES ROUNDED
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The propagation coefficients for the intengdity, maximum level metrics tend
toward a value of 20, which suggests that the principal loss mechanism is
spherical spreading of energy with relatively little atmospheric
absorption,

The energy dose metrics have propagation coefficients which reinforce the
notion of a 7 log multiplier for duration effects. This is seen in that
the difference between the intensity coefficient and the energy
coefficlent 1s a value of 7 rather than the theoretical value of 10.

These results will be compared with the values observed in other noise

measurement flight test exercises being conducted around the world as part
of the HNMRP.
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8.9 Static Data Analysis

The analyses contained in this section will be used in intra-test
comparisons to examine helicopter noise source characteristics in the
absence of forward flight effects. Included in this section are
discussions and analyses of a number of the more salient features and
characteristics of the static operational data. Because a complete set of
static operations was conducted on two different test days, observations
are also provided on day-to-day variation.

8.9.1 Hard and Soft Path Noise Levels at 150 Meters

Static noise directivity tests were conducted with microphones located 150
metere from the helicopter and then 300 meters from the helicopter. This
section details the 150 meter test.

Hover in Ground Effect (HIGE) Operations

Fover in ground effect data tahles are shown in Appendix D. Tigures 23
and 24 show the static directivity plots for the HIGE operations on August
27 and August 29. The hard and soft propagation paths for both days are
shown on one plot in Figure 25.

4., Hard Propagation Surface

1. The directivity maximum occurs at the tail,

2. The strong directivity pattern shown for the hard path propagation
appears to be repeatable from one day to the next.

4. A noise radiation minima appears near the nose of the helicopter.

4, Spatial average LEQ values from one day to the next vary somewhat,
76.8 on the 27th to 78.4 on the 29%9th.

5. Fmission angle indexed, A-weighted LEQ values fall in the range
from 68 to B2 dB on the 27th and 69 to 85 dB on the 29th.

f. The dominant spatial average A-weighted acoustical energy is in the
400 te 630 HZ regiom.

7. Variability of noise levels over the sample period is gimilar on
each test day.

8. Hard path directivity patterns are very similar for the 27th and
29th,
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FIGURE 25

| FTONV NOISSINZ _
O CIE 0L G2 08T ST 08 SF O

H¥ dLIS LA0S ‘SA HT ALIS QUVH
LOFAAd ANNOY¥YD NI YHAOH

ALIAILDHAYIA HLVd 140S 'SA dYVH

— | | I— — { ] el .Lls
o9
s ;
o
ot
LZ2-H# “
-k _.
- 08
FOVHTAY LJ0S = n 7O .
FOVHTAY TUVH = ¢ %
HIVd LJ0S =0 ”
HIVd QYVH = o i
aNZ937T
r||||||. 1]

EF m {IHAIIH{]IHH -Jh

59




Soft Propagation Surface

. & local maxima occurred om each day at 225 degrees.

+ On the second day of testing the maxima occurred at 315 while omn

the first day it occurred at 225 degrees.

. Spatial average values from ome day to the next vary only slightly,

67.5 on the 27th and 67.1 on the 29th.

» A-welghted LEQ values fall in a range for 64 to 70 db on the 27th

and 62 to 72 db on the 29th.

» The dominant spatial average A-welghted acoustical energy is in the

1000 to 1600 Hz regilon.

» Soft path directivity petterns are very similar for the two test

days.

Flight Idle (FI) Operations

Flight idle data are presented 1n the tahles of Appendix D, Plots showing
source directivity for the FI operations conducted August 27 and 29 are
shown in Filgures 26 and 27. The hard and soft propagation paths for both
davs are shown on one plot in Figure 28.

4,

L.

Hard Propagation Surface

4 great variation is evident for the noise emlssion angle from one
dav to the next.

. The spatial average levels from one day to the next vary 1.2 dR,

with 70.8 on the 27th, and 72.0 of the 29th.

. A dip 4dn the noilse directivity pattern seen at 225 degrees on the

first day of testing was not evident on the second day.

. A-welghted LEQ values fall in the range of 62 to 74 dB on the 27th

anéd 68 to 75 dB on the 29th.

. The dominant spatial average A-weighted acoustical energy is in the

500 to 1200 Hz regiom.

Soft Propagation Surface

. Day-to-day spatial average values are 62.7 on the 27th and 64.4 on

the 29th.

Large day-to-day variations are evident in the 270 to 315 degree
emission angle region.

. A-weighted LEQ values range from 60 to 65 dB on the 27th, and 58 to

68 dB on the 29th.

. The dominant spatial average A-weighted acoustical energy is in the

1200 to 2500 Hz regiom.
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*A" WEIGHTED LEQ dB

“A'" WEIGHTED LEQ dB

FIGURE 26
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FIGURE 28
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Ground Idle (GI) Operatioms

Ground 1dle data are presented in the tables of Appendix D. Plots showlng
the ground idle source directivity characteristics are shown on Figures 29
and 30. The hard and soft propagation paths for both days are shown on
one plot in Figure 31.

A. Hard Propagation Surface

1. GI directivity patterns change significantly from one day to the
next.

?, Spatial average values were 57.4 on the 27 and 62.4 dB on the 29th.

3. Emission angle indexed LEQ values ranged form 54 to 62 dB on the
27th and 59 to 64 db on the 29th.

4. The dominant spatial average A-weighted acoustical emergy is in the
250 to 1000 Hz reglon.

B. Soft PrnEaEation Surface

1. Directivity patterns change significantly from day to day.

2. Spatial average values differ significantly from one day to the
next (55.5 dB on the 27th, 62.5 dBR on the 29th).

3. Fmission angle indexed LEQ values ranged from 47 to 60 dB on the
27th and 54 to 66 dB on the 29th.

4. The dominant spatlal average A-welghted acoustical energy is in the
3000 to 4000 Hz region.

Evaluation of Static Data Propagation Characteristics

This section provides a summary of ground-to-ground empirical propagation
characteristics for the various static operations and the various test
days.

The tables provided below summarize spatial average propagation
coafficients. Individual emission angle propagation coefficlents are
ghown in the tables of Appendix 0.

HARD SITE PROPAGATION CONSTANTS:

HIGE F1 I
August 27...000.. 42 &) 32
August 29...... e az a3 28
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FIGURE 29

HARD VS. SOFT PATH DIRECTIVITY
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FIGURE 30

HARD VS. SOFT PATH DIRECTIVITY
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FIGURE 31
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SOFT SITE PROFPAGATION CONSTANTS:

HIGE FI GI
ﬂugﬂf‘-t 2?--;;;0.- 33 25 2'5
August 29.....0440 78 21 32

Observations:

Even though the sound levels at the 500 foot distance are actually higher
for hard sites than soft sites, one observes higher hard path attenuation
rates from 500 to 1000 feet.

Over the first 500 feet the rate of attenuationm, or loss, for the hard
surface is smaller than the loss for a grass surface, However, in the
next 500 feet the hard path losses exceed those for the soft path.
¥onethelese the 1000 foot hard path levels remain higher than the 1000
foot soft path levels,

In the table below one can observe the diminished difference between hard
and soft path noise levels over large distances. This diminished
difference is reflected in the larger attenuation rates along the hard
path.

HIGE OPERATIONS HARD minus SOFT
(spatial average LEQ)

Aug. 27th Aug., 29th
150 meters (500 feet).... 9.3 11.3
300 meters (1000 feet)... 8.6 8.7

B8.9,2 Hard and Soft Path Noise Levels at 300 Meters

Hover-in-Ground Effect

Figures 32 and 33 show the direction-indexed nolse levels for the HIGE
operations on August 27 and 29 at a distance of 300 meters. Each figure
includes a curve for hard and soft paths., All four curves are combined in
Figure 34 which displays both day-to-day and hard-soft differences. The
HIGE operation levels are, in a coarse sense, similar on each test day
with a maximum near 180 degrees. On the average, hard site noise levels
are 10 dB higher than soft path levels.
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FIGURE 33
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FIGURE 32
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FIGURE 34
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Flight Idle

Figures 35 and 36 show direction indexed noise levels for the
flight-idle operations on August 27 and 29 at a distance of 300 meters.
Each figure includes a curve for hard and soft paths. All four curves
are combined in Figure 37 which displays both day-to-day and hard-soft
differences., The soft path directivity patterns for the 27th and 29th
agree quite well while the hard path patterns differ significantly.
Nonethelens, average hard path noise levels are greater than average
soft path levels on each test dav, demonstrating the dominant path
influence.

Ground Idle

Figures 38 and 39 show direction-indexed noise levels for the ground
idle operations conducted on August 27 and 29 at a distance of 300
meters. FEach figure includes a curve for hard and seft paths. All four
curves are combined in Fipure 40 displaying both day-to-day and
hard-soft differences. The soft and hard path directivity patterns
differ radically from one test day to the next, with the hard and soft
levels measured on the 29th exceeding (by a large amount) those measured
on the 27th. Test day meteorclogical conditions emerge as the dominant
influence. It appears that as the signal to noise ratic decreases, the
influences of meteorology excead those of ground surface composition
along the propagation path,
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FIGHRE 35
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FIGURE 36
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FIGURE 37
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FIGURE 38

HARD VS. SOFT PATH DIRECTIVITY
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FIGURE 39

HARD VS. SOFT PATH DIRECTIVITY
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FIGURE 40
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8.10 A-Weighted Time History Amalysis

8.11

Intra-test program comparisons of time history charscteristics will assist
in evaluating why differences may exist between reported noise levels.
Appendix M contalns a compendium of A-Weighted time histories acquired
using the FAA direct read nolse measurement systems. The slow dynamic
response, DC output of the Gen Rad 1988 PISLM was input to a Metrosonics
dB-4 graphic level recorder (GLR), The GLR transport speed of 300
centimeters per hour results in a time base increment of 12 seconds per cm
division. The vertical scale on the GLE strip charte is 5 dB per large
division or 1 dB per line.

fualitative Analysls of the A, B and C, ICAQ Certificetion Test Series

The high speed level flyover time histories are characterized by a jagged,
step-like, steep increase in sound level, a sharp peak and a very rapid
and smooth decrease In sound level.

The takeoff time histories are in general much more symmetrical in their
rise and decay slopes than the level flyover or approach operations. The
takeoff operations (In most cases) also have a secondary maximum which
occurs on the decayv side of the time historv.

Approach operations were characterized by very steep onset and decay
slopes with some raggedness associated with the onset.

The qualitative characteristics of the time histories will assist in
analyzing differences from one test pilot toc the next, and from one test
day to the mext. Time history characteristics will also be useful in
investigating test program to test program differences.

Dominant Spectral Component Analysis

In the event of divergence in intra-program noise levels, an examination
of acoustical spectra may provide the insight necessary to explain why
differences exist., This section contains a summary of spectral analyses
(see Table 18) identifying the dominant three cne-third octave band
contributers to the Perceived ¥olse Level, PNL. The dominant bands are
displayed for each "as measured” event in the tables of Appendix B. The
dominant bands represent "eyeball averages" for the indicated test series.
Individual events within a given series may have dominant bands which
deviate from these wvalues. Individual event deviations from the series
mean values may provide an indication as to why a certain event might have
a noise level significantly different from the mean value.
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Table 18
Summary of Spectral Analyses

DOMINANT BAND

CENTER
FREQUENCY
SERIES OPERATION BAND NO'S 18T 28D JRD
B ICAO T/O 22,2534 160 315 2500
BE ICAD T/O 22,24,34 160 250 2500
BE ICAD T/O 22,25,35 160 315 2500
BY ICAQ T/0 22,34,34 160 2500 2500
C TICAQ APP 24,26,23 250 400 200
CcC ICAD APF 25,24,26 315 250 400
CZ ICAQ APP 25,24,26 315 250 400
CY ICAOQ APP 25,24,26 315 250 400
K ND GUIDE 6 25,24,26 315 250 400
KK WO GUIDE 6 25,24,23 315 250 200
M BELL Q AFP 24,22,25 250 160 315
MM BELL Q APP 24,2225 250 160 315
A ICAQ LFO 23,26,27 200 400 500
AA ICAQ LFO 23,26,27 200 400 500
AZ ICAD LFO 23,26,27 200 400 500
AY ICAQ LFD 23,726,27 200 400 500
G 300 117K LFO 22,2527 160 315 500
H 150M 130K LFO 26,23,34 400 200 2500
I 150M 104K LFO 26,23,25 400 200 315
J 150 91K LFO 26,23,27 400 200 500
Obgervations:

The 300 meter level flyover operation indicates a clear shift to lower
frequency dominance with the higher frequency components in band 23
subject to greater atmospheric absorption than band 22, leaving dominance

at band 22.

In the approach operational scenarios, the guided and ungulded approaches
exhibit similiar dominant frequencies, while the Bell "Quiet Approach”
does show a lower frequency domlnance.
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8.12 Trajectory Plots and Ground Track Analysis

8.13

This section discusses selected plots acquired from the laser
tracking system. Plots are shown in Appendix E. In each case plots
show the lateral displacement from the reference ground track (x-y
plane) as well as the flight profile (x-z plane). The x axis is
labeled relative to an origin located at the center, centerline
location (microphone site 1). Positive x is easterly (toward site 5)
while negative x is westerly (toward site 4). Plots are shown only
for takeoff operatioms. The guided and unguided approach operations

showed very little difference and consequently have not been
presented.

Lager data are presented as lines representing the best fit to
smoothed data. It should also be noted that the plotting software
program draws a straight line spanning data drop-out segments. The
laser data presented for individual departure operations provide an
opportunity to assess the differences in anticipation and rotatiom
during the takeoff operation.

A complete set of laser trajectory plots and tabular data 1s on file
and will be used as necessary in the HNMRP evaluation process.

Data Reduction System Calibration Test Tape Results

In order to normalize for reduction system differences, test data
acquired in the varilous noise measurement flight test programs
within the HNMRP, a series of "calibration tapes" were generated at
the U.5. Transportation System Center (T5C) facility., Twelve
"identical" tapes were created, each containing three helicopter
flyover events along with level and frequency response reference
signals. Before dispatching a test tape to each program
participant, each of the twelve tapes was reduced using the data
reduction system emploved by the U.S. in this program. This step
alleows each participart to compare their resunlts directly with the
TS5C system, and will permit a2 full inter-system comparison in the
HNMRP evaluation process. The TEC wvalues for each of the twelve
tapes are presented below in Table 19.
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TABLE 19

ICAD HELICOPTER NOISE MEASUREMENT REPEATASILITY PROGRAX

12 SYSTEM CALIBRATION TAPES

SUMMARY MOISE LEVEL DATA
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8,14 Divarﬁpuci of Noige Levels Within Individual Test Series

This section provides a look at varisnce within individuel test
series for the US/Canadian test program. Detailed evaluation of
flyover events with unusually large differences may lead to a better
understanding of why differences occur.

This section is intended to identify those events within each test
series which have the highest and lowest EPNL values. The decibel
difference for the range is alsc identified. The intent is to focus
on widely divergent events, Subsequent analyses in the ICAO HNMRP
evaluation process will attempt to identify whether or not the
differences are indeed random variation or the result of bias in any
of the test envirommental or operational conditions.

The analysis results shown in Table 20 indicate that typical range
values are on the order of 1.5 to 2.5 dB. However, a number of
cases arise where range values are on the order of 3.5 to 4 dB.
These are the cases into which detailed investigations will be

conducted.
Table 20
HIGHEST / LOWEST EPNL VALUES IN A SERIES
TEST RUN, DELTA, AND STANDARD DEVIATION
SERIES  RIGHT CENTER LEFT
HIGH JLOW HIGH JLOW HIGH JLOW
A B6.6 85.5 87.2 86.3 87.9 87.1
Al,2,4 A5 Al A2, A4 A7 A A5,6
A=1.1 g=0.32 A=0.9 O0=0.36 A=0.8 g =0.28
AZ B6.7 86 87.9 B7.6 B7.8 87.5
AZ27 AZ29 AZZB AZ30 AZ27,28 AZ29
A=0.7 g=0.32 A=0.3 0=0.13 A=0.3 O=0.14
AA 86.8 B5.2 88.2 g7.1 B7.7 B87.1
AAB AAT AA3 AAB AAB AAG
A=1.6 TF=0.63 A=l.1 F=0.43 A=0.6 ¥=0.21
AY 88.8 85.7 B8 B6.1 B9 88

AY19 AY30 AY24 AY19 AY21,23, AY29
A=3.1 0=1.06 A=1.9 @g=0.56 A=1.0 ©@=0.40
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Table 20 (Continued)

B a7 85.7 B7.4 86.1 87.5 85.7
B33 B43,52 B43 B37 B39 B43
A-]..S ﬂ'-ﬂ--ﬂa ﬁﬂ1.3 #-Dt'ﬁ? ﬂ-l.ﬁ ﬂ-ﬂ.53
BZ B6.5 B5.5 86.7 86.2 87.7 86.7
BZ34 BZ30 BZ36 BZ32 BZ36 BZ38
-ﬁ-llﬂ E-UUEE nlﬂnﬁ ﬂ-ﬂ'-zﬂ ﬁ-l Iu ﬂ-ﬂ-ﬁﬂ
BB 87 85.7 g8.8 86.6 88.3 B6.4
BB15,25 BBI19 BB13 BB19 BBE13 BB17,19
A-lia d'ul&-hi é‘z-z F“"D-EE é-llg ﬂ-n-??
BY 87.8 87 92.4 88.3 90.1 88.3
BY3 BY11l BY15 BY13 BY9 BY13
b_-r.E ﬂ'-ﬂ-zﬁ 4-‘,"11 U-l-ﬁs ﬂ.ﬂ].‘s ﬂ'-ﬂ.?S
c 02.4 88.9 93.7 90.6 88.1 86.5
C46 C42 C40 C48 C34 C48
A=3.5 O0=1.00 A=3.1 0=0,93 A=l.6 ©0=0,62
cz 91.7 88.4 93 92.1 87.8 85.9
CZ35 CzZ39 Cz31,33, CZ39 CZ39 CZ37
A=3.3 0=1,23 A=0.9 0=0.40 A=1,9 0©0=0.80
cC 92.1 88,5 93.5 90.4 88.7 85
CC10 CC14 CC22 CCl14,C16 CC22 CC16
A‘S-ﬁ ﬂ“l-lh ﬁ.3-1 U-llzg b‘S-? E-lllg
CY 02.6 89.1 93.6 92.1 87.9 86.1
CYl4 CY18 CY10 CY2 CY16 CY2
K 92.1 90,2 93.3 92.3 87.9 86.5
Ké42 K46 K45 K43 K46 K41
A=1.9 0 =080 A=1.0 0=0.40 A=1.4 ©0=0.54
KK 9l1.7 89.4 03.4 B9.9 87.2 B&4&.7
KK57 KK52 KK53 KK56 KK57 KK56
A=2.3 0=0.80 A=3.5 0O=1.42 A=2.5 0=1.04
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APPENDIX A

Direct Read Acoustical Data and Duration Time for Flight Operations

This appendix presents direct read data and contains the results of the
helicopter noise duration analysis for flight operations on an individual

event basis.

Further information on direct read data processing is

contained in Section 5.1 of this report. Each table within this appendix
provides the fnllowing information:

Bun Number
SEL(dB)
AL(dB)

T(10-dB)

K(4)

Q
Average
N

Std Dev
90% C.1.

Mic Site

The test run number.

Sound Exposure Level, expressed in decibels,
A-Weighted Sound Level, expressed in decibels.
Event 10 dB down duration time expressed in
seconds (acquired from graphic level
recorder).

Fmpirical duration constant.

Time history "shape factor."

The average of the column.

Sample size,

Standard deviation.

Ninety percent confidence interval.

The microphone site at which the measurements
were taken.






HELICOPTER:

TEST DATE:
OPERATION:

PILOT:

RUN NO.

hﬁ-hﬁ-!ﬁ-:ﬂ-:lﬁ-hbﬁ-:h
0O~ an L £~ L b =

AVERAGE
N
STD.DEV.

90% C.I.

HELICOPTER:

TEST DATE:
OPERATION:

PILOT:

RUN NO.

A-1

AVERAGE
N
STD.DEV.

90% C.I.

BELL 206 L-1

8-27-84

492 FT. FLYOVER (0.9*VH)/TARGET IAS=117

1

SEL(DB)

85.4
86.2
86.1

85
84.8

85
84.7
B4.7

85.20
8
0.61

0.41

AL(DB)

77.8
78.9
76.8
77.3
1.2
77.5
76.8

ThT4

77.40
8
0.69
0.46

BELL 206 L-1

8-27-84

492 FT. FLYOVER

1

SEL(DB)

85.6
86.4
86.8
85.7
85.4
85.6
85.1

85.80
7
0.59

0.43

AL(DB)

7.7

79
77.9
77.6
Tl
719
77.6

77.90
7
0.50

0.37

T(10-DB)

1251
12.2

NA
13.1
11.9
12.1
11.2
12,1

12.10
7
0.56
0.41

MIC SITE:

TABLE A.1

KTS

TABLE A.2

(0.9%VH) /TARGET IAS=117 KTS

MIC SITE:
T(10-DB) K(A)
13:1 7.1

NA NA

NA NA

NA NA

11.2 7.4
13.1 6.9
1t 7.2
12.10 7.10

4 4

1.13 .23
1.33 .27

1

.
NA
NA
NA
«d
b
+d



HELICOPTER:
TEST DATE:
OPERATION:

PILOT:

BELL 206 L-1

8-27-84

TABLE 4.3

492 FT. FLYOVER (0.9*%VH)/TARGET IAS=117 KTS

1

RUN NO. SEL(DB)

1Al

- N . Sy
I
00 ~1 OV P~ L3 R

AVERAGE

STD.DEV.

90% C.I.

HELICOPTER:
TEST DATE:

OPERATION:

PILOT:

RUN NO.

AA-1
AA-2
AA-3
AA-4
AA=5
AA-6
AA-T
AA-B

AVERAGE
N
STD.DEV.

90% C.I.

85.1
86
86

85.8

84.8

85.5

85.1

85.1

85.40
B
0.47

0.31

M

AL(DB) T(10-DB)

7145
72.4
71.6
7da2
70.7
T o2
12.8
71.9

71.80
8
0.71

BELL 206 L-1

8-28-84

492 FT.

2

SEL(DB)

85.3
85.4
85.7
85.3
85.2
85.1
B4.6
85.3

85.20
8
0.31

0.21

12.1
12.1
13
1:2.-3
13
11
L1215
1353

12.30
8
0.79
0.53

150 M FLYOVER
(0.9%VH)/TARGET IAS=117

AL(DB) T(10-DB)

77.9
77.8
78.2
77.6
77.8
7 |
7iF %
775

77.60
8
0.37

0.25

13.3
11.5

NA

NA
11.2
12.1
13.6
11,3

12.20
6
1.05
0.86

IC SITE: 4
K(A) Q
12.6 1.9
12.6 1.9
12.9 3.1
13.4 2.3
12.7 2
12.5 1.8
11.6 1.5
11,7 1.6

12.50 1.9

8 8

.59 .28

.39 .19
TABLE A.4

KTS

MIC SITE: 5
K(A) Q
6.6 A
LG .5
NA NA
NA NA
7.1 .5
7.4 .5
6.5 A
7.4 .5
7.00 .5
6 6
.38 .06
AT .05



HELICOPTER: BELL 206 L-1 TABLE A.5
TEST DATE: 8-28-84
OPERATION: 492 FT, 150 M FLYOVER (0.9%VH)/TARGET IAS=117 ETS
PILOT: 2 MIC SITE: 1
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) 0
AR 85.7 78.5 117 6.7 7
AA-2 NA 76 13.3 NA NA
AA-3 86.7 78.1 13.1 g .6
AA-EI' B‘E-] ??IT 11-3 ﬁng -5
AA-5 84.8 77 12.5 7] .5
AA-6 85.5 78.2 11.5 6.9 .5
AA-7 84.9 77.2 12.1 7 .5
AA-8 85,2 78 NA NA NA
AVERAGE 85.40 77.60 12.30 7.10 .5
N 7 8 7 6 6
STD.DEV. 0.65 0.82 0.70 .34 .04
90% C.I. 0.48 0.55 0.52 .28 .03
HELICOPTER: BELL 206 L-1 TABLE A.6
TEST DATE: B8-28-84
OPERATION: 492 FT. 150 M FLYOVER (0.9*VH)/TARGET IAS=117 KTS
PILOT: 2 MIC SITE: 4
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
AA=1 86 78.2 NA NA NA
AA-2 85.7 78 T1.3 7.3 .5
AA-3 NA 77.2 13.3 NA NA
AA—& 85.5 78.4 NA NA NA
AA-5 85.5 779 NA NA NA
AA-6 84 .8 S 11.9 T .5
AA—T 85.3 77.3 NA NA NA
AVERAGE 85.50 77.70 12.20 7.20 5
N 6 7 3 2 2
STD.DEV. 0.40 0.52 1.03 17 .03
90% C.I. 0.33 0.38 1.73 .78 .19




HELICOPTER: BELL 206 L-1 TABLE A.7
TEST DATE: 8-28-84
OPERATION: 492 FT. 150 M FLYOVER (0.9*%VH)/TARGET IAS=117 KTS

PILOT: 1 MIC SITE: 5
RUN NO, SEL(DB) AL(DB) T(10-DB) K(A) Q
AZ-26 85 77 11.6 745 <5
AZ-27 84.1 76.9 11,1 6.9 .5
A.Z'-ZB E&ll ?E.g 1112 ﬁlg |5
AZ-29 83.8 75.8 13,5 Tal .3
AZ-30 82.9 74.5 12.2 77 6
AVERAGE 84,00 76.20 11.90 7.20 5
N 5 5 5 5 5
STD.DEV. 0:75 1.08 0.98 «39 .05
90% C.I. 0.72 1.03 0.94 .37 .05
HELICOPTER: BELL 206 L-1 TABLE A.8

TEST DATE: 8-28-84
OPERATION: 492 FT. 150 M FLYOVER (0.9*VH)/TARGET IAS=117 KTS

PILOT: 1 MIC SITE: 1
RUN NO. SEL(DB) AL(DB) T(10-DB) K(4) Q
AZ-26 84.8 76.6 11.1 7.8 .6
AZ-27 84 76.5 12.4 6.9 «d
AZ-28 83.9 76.3 11.1 R 5
AZ-29 84.1 76.9 12.1 6.6 o b
AZ-30 83.5 75.6 13 7.1 -
AVERAGE 84.10 76.40 11.90 7.10 «5
N 5 5 5 5 3
STD.DEV. 0.47 0.49 0.83 46 .06

90% C.I. 0.45 0.46 0.79 b .06



HELICOPTER: BELL 206 L-1 TABLE A.9
TEST DATE: B8-28-B4
OPERATION: 492 FT., 150 M FLYOVER (0.9%VH)/TARGET IAS=117 KTS

PILOT: 1 MIC SITE: 4
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
AZ-26 84,6 76.5 14,5 7 5
AZ-27 83.9 75.8 14,7 6.9 A
AZ-28 84.1 76.4 12.7 7 i
AZ-29 83.9 76.1 13.3 6.9 o5
AZ-30 83.3 75.6 13,3 6.9 o
AVERAGE 84.00 76.10 13.70 6.90 oA
N 5 5 5 5 5
STD.DEV. 0.47 0.38 0.86 .05 .01
90%. C.I. 0.45 0.37 0.82 .05 .01
HELICOPTER: BELL 206 L-1 TABLE 4,10

TEST DATE: B8-29-84
OPERATION: 492 FT. 150M FLYOVER (0.9(VH)/TARGET IAS=117

PILOT: 2 MIC SITE: 1

RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
AY-19 85.4 NA NA NA NA
AY-20 85.8 78,5 NA NA NA
AY-21 86 NA NA NA NA
AY-22 85.3 77.4 NA NA NA
AY-23 84.7 76.7 NA NA NA
AY-24 85.1 79 NA NA NA
AY-25 85.2 77 NA NA NA
AY-26 84.6 76.2 NA NA NA
AY-27 NA NA NA NA NA
AY-28 83.9 76 NA NA NA
AY-29 84 75.9 NA NA . NA
AY-30 84.1 76.3 NA NA NA

AVERAGE 84.90 77.00
N 11 9

STD.DEV, 0.72 1.11

90% C.I. 0.39 0.69




HELICOPTER: BELL 206 L-1 TABLE A.11
TEST DATE: 8-29-84

OPERATION: 492 FT, 150M FLYOVER (0.9(VH)/TARGET IAS=117

PILOT: 2 MIC SITE: 5
RUN NO. SEL(DB) AL(DB) T(10-DB) E(A) Q
AY-19 NA NA 13.3 NA NA
AY-20 NA NA 8.4 NA NA
AY-21 NA NA 10.4 NA NA
AY-22 NA NA 12 NA NA
AY-23 NA NA 12 NA NA
AY-=-24 NA NA 13.4 NA NA
AY-25 NA NA 14 NA NA
AY-26 NA NA 162 NA NA
AY-27 NA NA 13.3 NA NA
AY-28 NA NA 171 NA NA
AY-29 NA NA 13.3 NA NA
AY=30 NA NA 15,2 NA NA
AVERAGE 13,20
N 12
STD.DEV, 2.39

90% C.I. 1.24




HELICOPTER: BELL 206 L-1 TABLE A.12
TEST DATE: B8-27-84

OPERATION: ICAO TAKEOFF

PILOT: 1 MIC SITE: 4
RUN NO. SEL(DB) AL(DB) T(10-DB) K(4) 0
E-33 83,2 74,1 NA NA NA

B-35 82.7 72.0 NA NA NA

B-37 84.0 73.7 26.0 T3 b

B-39 83.0 71.9 NA NA NA

B-41 83.8 73,48 26.5 Ty A

B-43 83,2 72.4 NA NA NA

B-45 83.4 74,0 26,4 6.6 .4

B-47 83.3 YA T 22.9 7.8 .5

B-49 83.6 73.3 24.5 Teb A

B-51 NA TE 7 24,7 NA NA

B-52 82.9 72.8 23,9 y .5
AVERAGE 83.3 73 24.8 7.32 42
N 10 11 7 6 6
STD.DEV. A .75 1.54 .39 .08
90% . T, .25 Al 1,313 .37 .07
HELICOPTER: BELL 206 L-1 TABLE A.13

TEST DATE: B8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 5
RUN NO. SEL(DB) AL(DB) T(10-DB) R(A) Q
RE-52 90.8 B3 12.4 Tl L
KK-53 92.6 84.3 14.9 Fra | -,
KK‘E& gn.ffl- 33-1 12:3‘ 61? 'la
KK =55 90.3 82.3 13.5 141 )
KK-56 NA 81.8 12.5 NA NA
KK=57 92.2 84.1 NA NA NA
KK-58 NA NA NA NA NA
AVERAGE 91.30 83.10 13.10 7.00 3
N D 6 5 4 4
STD.DEV. 1.07 0.98 1.11 a2 .02

90% C.I. 1.02 0.80 1.05 .24 .02




HELICOPTER: BELL 206 L-1 TABLE A.14
TEST DATE: 8-27-8B4

OPERATION: ICAO TAKEOFF

PILOT: 1 MIC SITE: 5
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
B-33 86.6 78.4 155 6.9 -4
B-35 86.6 78.6 15.9 6.7 .4
B-37 86.7 78.4 14,6 7.1 oD
B-39 86.2 17.7 NA NA NA
B-41 87.2 79.7 NA NA NA
B-43 86.2 78.0 14.6 D
B-45 6.3 78.12 13.6 7l D
B-47 87.4 7943 13.9 7.1 i
B-49 87.0 80.0 1355 6.2 oA
B-51 85.8 T+ 1543 6.9 A
B-52 86.5 78.8 14.3 6.7 o4
AVERAGE 86.6 78.6 14,6 6.86 - 4
N i1 11 9 9 9
STD.DEV. .47 .78 .87 .29 .05
90% C.I. .26 +43 .54 .18 .03
HELICOPTER: BELL 206 L-1 TABLE A.15

TEST DATE: 8-27-84

OPERATION: ICAO TAEKEOFF

PILOT: 1 MIC SLITE: 1
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) 0]
B-33 84.6 75.0 17.6 Fer D
B-35 NA NA NA NA N&
B-37 B4.8 75.0 19.9 743 e
B-39 84.0 74.6 19.3 7.3 «D
B-41 85.0 T 18.0 7.4 .D
B-43 82.8 74.6 NA NA NA
B-45 84,9 193 NA NA NA
B-47 84,7 193 19,2 fia .3
B-49 84.4 74.8 16.9 7.8 3
B-51 84.1 74.9 19.3 Tl .4
B-52 83.8 74.8 NA NA NA
AVERAGE 84.3 75 18.6 7.46 .49
N 10 10 7 7 7
STD.DEV, .67 +35 11 22 .04

90% C.I. .39 .2 .81 .16 ;03




HELICOPTER:

TEST DATE:
OPERATION:

PILOT:

RUN NO.
BB-11
BB-13
BB-15
BBE-17
BE-19
BB-21

AVERAGE
N
STD.DEV.

90% C.I.

HELICOPTER:

TEST DATE:
OPERATION:

PILOT:

RUN NO.
BE-11
BE-13
BB-15
BB-17
BB-19
BB-21

AVERAGE
N
STD.DEV.

90% C.I.

BELL 206 L-1
8-28-84

ICAQO TAKEOFF

2
SEL(DB) AL(DB)
B6.7 78
NA NA
85.3 76
87.6 NA
85.8 Tl
86.7 78.3
B6.40 77.40
5 4
0.89 .03
0.85 1.2

BELL 206 L-1
B-28-84

ICAO TAKEOFF

2
SEL(DB)  AL(DB)
86.6 NA
B7 NA
84 .4 74
86.1 76.5
84.7 75.6
84.9 74.6
85.60 75.20
6 4
1.09 1,10
0.90 1,30

TABLE A.16

MIC SITE: 5
T(10-DB) K(A) Q
14.3 7..5 .5
14.5 NA NA
13.9 8.1 .6
14.3 NA NA
15.9 72 .5
14.8 T2 .5
14.60 7.50 .5
6 A b
0.69 46 .07
0.57 54 .08
TABLE A.17

MIC SITE: 1
T(10-DB) K(A) Q
NA NA NA
18.7 NA NA
NA NA NA
19.4 7.5 .5
19.3 7.1 A
19,2 8 .6
19,20 7.50 .5
4 3 3
0.31 48 .07
0.37 .8 217




HELICOPTER:

TEST DATE:
OPERATION:
PILOT:

RUN NO.
BZ-32
BZ-34
BZ-36
BZ-38
BZ-40

AVERAGE
N
STD.DEV.

90% C.I.

HELICOPTER:

TEST DATE:

OPERATION:
PILOT:

RUN NO.
BB-11
BB-13
BB-15
BB-17
BE-19
BBE-21

AVERAGE
N
STD.DEV.

90% C.I.

BELL 206 L-1
8-28-04
ICAQ TAKEOFF

1

SEL(DB)  AL(DB)
83.5 74
84.4 74.7

B4 73.9
83.9 NA
NA NA
84.00 74.20
4 3
0.37 0.44
0.44 0.73

BELL 206 L-1

8-28-84
ICAO TAKEOFF
2
SEL(DB) AL(DB)
86.4 NA
86.1 T6.5
84.2 T3.7
85.2 T35
84.1 73.9
84.6 73.7
85.10 74,60
b 5
0.98 1.22
0.80 1.16

TABLE A.18

MIC SITE: 1
T(10-DB) K(A) Q
18.1 7.6 .5
22,9 7.2 b
21.4 7.6 .5
19.3 NA NA
NA NA NA
20.30 7.40 5
4 3 3
1.88 .21 .04
2.22 .36 .06
TABLE A.19
MIC SITE: 4

T(10-DB) K(A) Q
NA NA NA
24.7 6.9 b
26.5 7.4 A
T 7.6 .5
24,1 7.4 A
26.6 7.6 .5
24.70 7.40 b
5 5 5
2.01 .29 .04
1.92 .28 .04



HELICOPTER: BELL 206 L-1 TABLE A.20
TEST DATE: B8-28-04

OPERATION: 1ICAO TAKEOFF

PILOT: 1 MIC SITE: 4
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
BZ-32 NA 121 27.8 NA NA
BZ-34 83.1 73 26.4 741 b
BZ-36 82.8 72.4 26.5 7.3 -4
BZ-38 83.1 72.5 28.8 1.3 A
BZ-40 NA 11,7 257 NA NA
AVERAGE 83.00 72.30 27.00 7.20 oAb
N 3 5 S5 3 3
STD.DEV. 0.17 0.48 1.24 .11 .0
90% C.I. 0.29 0.46 1.18 .18 .02
HELICOPTER: BELL 206 L-1 TABLE A.21

TEST DATE: 8-28-04

OPERATION: ICAO TAKEOFF

PILOT: 1 MIC SITE: 5
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
BZ-32 85.6 77.5 14.6 7 b
BZ-34 86.1 78.6 13.5 6.6 A
BZ-36 86.2 77.8 15.1 Tl .5
BZ-38 85.2 76.2 16 755 .5
BZ-40 84.7 76.4 13.9 7.3 .5
AVERAGE 85.60 77.30 14.60 - 7.10 .5
N 5 5 5 5 5
STD.DEV. 0.63 1.00 0.99 32 .03

90% C.I. 0.60 0.95 0.94 «3 .03




HELICOPTER: BELL 206 L-1 TABLE A.22
TEST DATE: 8-29-84
OPERATION: 1ICAO TAKEOFF

PILOT:; 2 MIC SITE: 5
RUN NO. SEL(DB) AL(DB) T(10-DB) E(A) Q
BY-7 NA NA 14,8 NA NA
BY-9 NA NA 12.8 NA NA
BY-11 NA NA 13.7 NA NA
BY-13 NA NA 15.3 NA NA
BY-15" NA NA 16 NA NA
BY-17 NA NA NA NA NA
AVERAGE 14,50
N 5
STD.DEV. : 1.28
90% C.I. 1,22
HELICOPTER: BELL 206 L-1 TABLE A.23

TEST DATE: 8-29-84
OPERATION: 1ICAO TAKEOFF

PILOT: 2 MIC SITE: 1
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
BY"‘? 3615 ??.3 15-5 ?15 -5
BY-9 86.9 77.9 16.9 Te3 i3
BY-11 86.3 77.3 16.2 T4 «5
BY-13 85.9 76.4 NA NA NA
BY-15 86.6 77.1 NA NA NA
BY-17 86.9 76.5 NA NA NA
AVERAGE 86.50 77.10 16.60 7.40 Al
N 6 6 = 3 3
STD.DEV. 0.38 0.56 0.38 .09 .0

90% C.I, 0.31 0.46 0.64 .15 .02




HELICOPTER: BELL 206 L-1 TABLE A.24
TEST DATE: 8-27-84
OPERATION: 6 DEGREE APPROACH
PILOT: 1 MIC SITE: 5
RUN NO. SEL(DB)  AL(DB) T(10-DB) K(A) Q
c-32 NA 79.9 16 NA NA
034 90.9 82.5 16.9 6.8 U
C-36 91.9 84,2 NA NA NA
C=40 88.6 NA NA NA NA
C=42 91.4 83.6 NA NA NA
Ctils 91.7 82.2 NA NA NA
0l 90.8 82.9 13.7 6.9 e
C-48 89.9 83,2 NA NA NA
0-50 89.9 81.3 17.2 7 1
AVERAGE 90.80  82.60 16.20 6.85 43
N 9 9 5 4 4
STD.DEV. 1.10 1.31 1.45 .13 .05
90% C.I. 0.68 0.81 1.38 J15 .06
HELICOPTER: BELL 206 L-1 TABLE 4.25
TEST DATE: 8-29-84
OPERATION: ICAO TAKEOFF
PILOT: 2 MIC SITE: 4
RUN NO. SEL(DB)  AL(DB) T(10-DB) K(A) Q
BY-7 NA NA NA NA NA
BY-9 NA NA NA NA NA
BY-11 NA NA NA NA NA
BY-13 NA NA NA NA NA
BY-15 NA NA NA NA NA
BY-17 NA NA NA NA NA
AVERAGE
N
STD.DEV.

90% C.I.




HELICOPTER:

TEST DATE:

OPERATION:
PILOT:

RUN NO,

C-32
C-34
C-36
C-38
C-40
C-42
C-44
C-46
C-48
C-50

AVERAGE
N
STD.DEV.

90% C.T.

HELICOPTER:

TEST DATE:

OPERATION:
PILOT:

RUN NO.

C-32
C-34
C-36
C-38
C-40
C-42
C-44
C-46
C-48
C-50

AVERAGE
N

STD.DEV.

90% C.I.

BELL 206 L-1 TABLE A.26
8-27-84
6 DEGREE APPROACH
1 MIC SITE: 4
SEL(DB)  AL(DB) T(10-DB) K(A) Q
89.7 80.9 17 7= 2 05
90 BO 22.9 7.4 v
88.4 80,7 NA NA NA
BB-E ?g'ﬁ 1?.1 ?IS l5
90.2 81.5 21.7 6.5 L3
89.3 NA NA NA N A
NA B1.1 20.2 NA NA
87.7 78.2 NA NA NA
NA NA NA NA NA
89,2 80 20.5 7 A
89.20  80.30 19.90 7.12 42
8 E 6 5 5
0.84 1.05 2,41 .4 .08
0.56 0.70 1.98 .38 .08
BELL 206 L-1 TABLE A.27
8-27-84
6 DEGREE APPROACH
1 MIC SITE: 1
SEL(DB)  AL(DB) T(10-DB) K(A) Q
87.9 80.7 NA NA NA
90.5 82.4 15,7 6.8 b
90 81.8 14.5 72 .5
90.7 81.5 NA ‘NA NA
91.5 NA 125 NA NA
90,7 84.5 15.4 5.2 .3
91.2 82.1 NA NA NA
B9.9 B82.2 12.2 Zel .5
NA NA 18.2 NA NA
89.2 NA 18.1 NA NA
90.20  82.20 15.20 6.50 4
9 7 7 4 b
1.10 1.7 2.40 .89 .09
0.68 0.86 1.76 1.04 211




HELICOPTER: BELL 206 L-1

TEST DATE:
OPERATION:

PILOT:

RUN NO.

CC-10
cC-12
CC-14
CC-16
CC-18
CC-20
cC-22
CC-24

AVERAGE
N
STD.DEV.

90% C.I.

8-28-84

6 DEGREE APPROACH

2

SEL(DB)

90.5
90.2
88.2
89
NA
90
91.1
90.1

89.90
7
0.97

0.71

AL(DB) T(10-DB)

B2 13.5
83.4 1ded
81.6 7 g

82 12,7

NA 12.1
81.5 133

B4 NA
81.7 13.4

82.30 12250
7 7
0.98 0.92
0.72 0.68

HELICOPTER: BELL 206 L-1

TEST DATE:
OPERATION:

PILOT:

RUN NO.

CC-10
cc-12
CC-14
CC-16
CC-18
CC-20
CC-22
CC-24

AVERAGE
N
STD.DEV.

90% C.I.

8-28-84

& DEGREE APPROACH

2

SEL(DB)

91
90.5
NA
80.3
NA
91.7
89.9
91.6

90.80

AL(DB) T(10-DB)

82.9 14.7
83.1 NA
80.7 14.3
83.2 13.9
NA 13
83.2 13.3
82.6 14.9
83.2 14.3
82.70 14.10
7 7
0.91 0.70
0.67 0.52

TABLE ‘A.28

MIC SITE: 1
K(A) Q
7.5 .5
6.4 A
6.3 4
6.3 4
NA NA
7.6 .5
NA NA
7.5 U5
6.90 .5
6 6
64 .07
.53 .05
TABLE A.29
MIC SITE: 5
K(A) Q
6.9 b
NA NA
NA NA
6.2 b
NA NA
7.6 .5
6.2 A
7.3 .5
6.80 b
5 5
.61 07
.58 .07



HELICOPTER:
TEST DATE:
OPERATION:

PILOT:

RUN NO.
CZ-31
CZ-33
CZ-35
CZ-37
CZ-39

AVERAGE
N
STD.DEV.

90% C.I.

HELICOPTER:
TEST DATE:
OPERATION:

PILOT:

RUN NO.

CC-10
CC-12
CC-14
CC-16
CC-18
CC-20
CcC-22
CC-24

AVERAGE
N
STD.DEV.

90% C.I.

BELL 206 L-1 TABLE A.30
B-28-84

6 DEGREE APPROACH

1 MIC SITE: 5
SEL(DB)  AL(DB) T(10-DB) E(A) Q
91.2 82,7 NA NA NA
90.4 83.4 NA NA NA
91,1 83.7 13.1 6.6 A
88.9 NA NA NA NA
NA NA 14.7 NA NA
90.40 83.30 13.90 6.60 4
4 3 2 1 1
1.06 0.51 1.13
1575 0.87 5.05
BELL 206 L-1 TABLE A.31
8-28-84

6 DEGREE APPROACH

2 MIC SITE: 4
SEL(DB) AL(DB) T(10-DB) K(A) Q
88.5 80.2 15.7 6.9 A
87.7 NA 18.6 NA NA
NA NA NA NA NA
88.6 80.1 1557 7 | .
NA NA NA NA NA
89.3 80.8 NA NA NA
NA 82.6 18.1 NA NA
89.8 81.4 18.1 6.7 b
88,80 81.00 17.20 6.90 - 4
5 5 5 3 3
0.80 1.03 1.42 « 22 .04

0.77 0.98 1.35 .36 .06



HELICOPTER:
TEST DATE:
OPERATION:

PILOT:

RUN- NO.
CZ-31
CZ-33
CZ-35
CZ-37
CZ-39

AVERAGE
N
STD.DEV.

50% C.I.

HELICOPTER: BELL 206

TEST DATE:
OPERATION:

FILOT:

RUN NO.
CZ-31
CZ-33
CZ-35
CZ-37
CZ-39

AVERAGE
N
STD.DEV.

90% C.I.

8-28-84

6 DEGREE

1

SEL(DE)
90.4

89

90.2
89.7
89.5
89.80

5

0.56

0.53

8-28-84

BELL 206 L-1

6 DEGREE APPROACH

1

SEL(DB)

91
89.5
90.8
88.8
90.5

90.10

TABLE A.32

APPROACH
MIC SITE: 4
AL(DB) T(10-DB) K(A) Q
80.9 NA NA NA
79.1 NA NA NA
81.5 16.2 752 =5
81.5 17.5 6.6 b
80.9 16.4 721 4
80.80 16.70 7.00 b
5 3 3 3
0.99 0.70 .32 .04
0.94 1.18 .53 .07
L-1 TABLE A.33
MIC SITE: 1
AL(DB) T(10-DB) K(A) Q
83.1 15:7 6.6 A
80.5 14.7 7.7 .5
81.8 16.5 7.4 .5
81.4 16.2 6.1 .3
82.8 15.7 6.4 b
81.90 15.80 6.90 b
5 5 5 5
1.06 0.68 .67 .08
1.01 0.65 .64 .08




HELICOPTER: BELL 206 L-1 TABLE A.34
TEST DATE: 8-29-84

OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 1
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) 0
CY-2 NA NA 11.8 NA NA
CY-4 NA NA 15.5 NA NA
CY-6 NA NA NA NA NA
cY-8 90.1 82,3 15.7 6.5 &
CY-10 91.8 82.6 3.4 8.2 .6
CY—IZ Bgia 3215 15-9 ﬁ.l -3
CY-14 90.9 82.4 NA NA NA
CY-16 91.4 84,1 NA NA NA
CY-18 91.2 83.9 NA NA NA
AVERAGE 90.90 83.00 14.40 6.90 A
N 6 6 5 3 3
STD.DEV. 0.77 0.81 1.81 119 .15
90%Z C.I. 0.64 0.67 1,73 1.87 .26
HELICOPTER: BELL 206 L-1 TABLE A.35

TEST DATE: B8-29-84
OPERATION: 6 DEGREE APPROACH

PILOT: 2 MIC SITE: 5
RUN NO. SEL(DB) AL(DB) T(10-DB) E(A) Q
CY-2 NA NA 11.3 NA NA
CY-4 NA NA 14.1 NA NA
CY-6 NA NA 11,2 NA NA
CY-8 NA NA 15.9 NA NA
CY-10 NA NA 14.6 NA NA
CY-12 NA NA 11.6 NA NA
CY-14 NA NA 15.9 NA NA
CY-16 NA NA 13.5 NA NA
CY-18 NA NA 13.7 NA NA
AVERAGE 13.50
N 9
STD.DEV. 1583

90% C.I. 1.14




HELICOPTER: BELL 206 L-1 TABLE A.36
TEST DATE: 8-27-84
OPERATION: 984 FT. 300 M FLYOVER (0.9*%VH)/TARGET IAS=117 KTS
PILOT: 1 MIC SITE: 5
RUN NG. SEL(DB) AL(DB) T(10-DB) K(4) 0
G-9 80.9 70T 21.6 7.6 =5
G=11 80.4 69,4 NA NA NA
(3 ) 81 70.3 NA NA NA
G-13 80.5 70.1 NA NA NA
G-14 80.4 70.8 20.1 Tl .5
B-15 80.5 70.2 23.1 7.6 o5
G-16 80.2 1 20.1 7o A
AVERAGE 80.60 70.30 21.20 7.50 :5
N 8 8 5 5 5
STD.DEV. 0.27 0.52 1.25 .38 .05
90% C.I. 0.18 0.35 1.19 .36 .05
HELICOPTER: BELL 206 L-1 TABLE A,37
TEST DATE: 8-29-B4
OPERATION: 6 DEGREE APPROACH
PILOT: 2 MIC SITE: 4
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
CY=2 NA NA NA NA NA
CY-4 NA NA NA NA NA
CY-6 NA NA NA NA NA
CY-8 NA NA NA NA NA
eY-1D NA NA NA NA NA
6Y=12 NA NA NA NA NA
ET=14 NA NA NA NA NA
CY-16 NA NA NA NA NA
CY—-18 NA NA NA NA NA
AVERAGE
N
STD.DEV.

90% C.I.




HELICOPTER: BELL 206 L-1 TABLE A.38
TEST DATE: 8-27-84
OPERATION: 984 FT. 300 M FLYOVER (0.9%VH)/TARGET IAS=117 KTS

PILOT: 1 MIC SITE: 4
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
G-9 80.9 71 20 7.6 .5

G—lu Bﬂ.g TGI& 22-3 ?-B 15

G_ll Eﬂl? ?1-3 EDIE ?11 -'il'

G-12 80.9 70 NA NA NA

G-13 NA 69.7 21.3 NA NA

G-14 80.6 71 21.9 7.2 b

G-15 80.3 69.7 " NA NA NA

G-16 80,1 70.2 NA NA NA
AVERAGE 80.60 70.40 21.30 7,40 .5
N 7 8 5 4 4
STD.DEV. 0.32 0.62 0.91 .33 .04
90% C.I. 0.24 0.42 0.86 .38 .05
HELICOPTER: BELL 206 L-1 TABLE A.39

TEST DATE: 8-27-84
OPERATION: 984 FT. 300 M FLYOVER (0.9*VH)/TARGET IAS=117 KTS

PILOT: 1 MIC SITE: 1
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
G-9 80.2 71 21.7 6.9 b

G-10 80.5 70.4 20.5 T+ .5
G-=11 80.1 70.3 20,7 7.4 .5
G-12 80 69.7 NA NA NA
G-13 79.6 69.2 21.8 7.8 .5
G-14 79.9 69.7 20.5 7.8 g5
G-15 79.5 69.4 NA NA NA
G-16 79.4 69.2 NA NA NA
AVERAGE 79.90 69.90 21.00 7.50 .5
N 8 8 5 5 5
STD.DEV. 0.38 0.65 0.65 .38 .05

90% C.I. 0.25 0.43 0.62 .36 .05




HELICOPTER: BELL 206 L-1 TABLE A.40
TEST DATE: 8-27-84
OPERATION: 492 FT. 150M FLYOVER (0.8%VH)/TARGET IAS=104 KTS

PILOT: 1 MIC SITE: 5
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
I-22 83.5 15,2 14.3 7.2 -
I-23 82.8 74 15.3 7.4 o3
I-24 83.2 74.9 14.3 7.2 5
I-25 83.3 74.9 13,5 7.4 .
1-26 8348 ?'ﬁ'lg 15.1 ?.5 |5
AVERAGE 83,30 74,80 14,50 7.40 5
N 5 3 5 5 5
STD.DEV, 0.37 0.45 0.72 w16 .02
90% C.I. 0.35 0.43 0.69 .16 .02

HELICOPTER: BELL 206 L-1 TABLE A.41
TEST DATE: 8-27-84
OPERATION: 492 FT. 150M FLYOVER (1.0*VH)/TARGET IAS=130 KTS

PILOT: 1 MIC SITE: 4
RUN NO. SEL(DB) AL(DB) T(10~DB) K(A) Q
H-17 85.3 77.5 12.9 7 «5
H-18 86.6 79.4 8.7 7.7 .6
H-19 85.9 718.4 11.1 7.2 5
H-20 85.9 79 11.3 6.6 4
H-21 85.7 78.2 11.5 7.1 «3
AVERAGE 85.90 78.50 11,10 7.10 -}
N 5 5 5 5 5
STD.DEV, 0.47 0.73 1.52 ol .06

-
(=]
o

90% C.I. 0.45 0.70 1.45 .38



HELICOPTER: BELL 206 L-1 TABLE A.42
TEST DATE: 8-27-84

OPERATION: 492 FT. 150 FLYOVER (0.8%VH)/TARG IAS=104 KTS

PILOT: 1 MIC SITE: 4
RUN 'NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
122 83,2 74.5 14.5 B .5
fiog 83.5 76 12.8 6.8 4
1-24 NA NA 15.7 NA NA
I-25 83 75,2 12.8 7 .5
I-26 NA NA 8.4 NA NA
AVERAGE 83.20 75.20 12.80 7.10 .5
N 3 3 5 3 3
STD.DEV. 0.25 0.75 2.77 .36 .04
90% C.I. 0.42 1.27 2.64 .61 .06
HELICOPTER: BELL 206 L-1 TABLE A.43

TEST DATE: 8-27-84

OPERATION: 492 FT. 150 FLYOVER (0.8%VH)/TARG IAS=104 KTS

PILOT: 1 MIC SITE: 1
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
I-22 82.7 74,2 14.5 7.3 «3
I-23 82.5 74.2 13.5 7.3 %]
I-24 83 Th.7 16.9 6.8 -4
I-25 83.2 75.3 14,9 6.7 i
I-26 84.1 157 14.5 7.2 s
AVERAGE 83.10 74.80 14,90 7.10 D
N 5 = 5 5 5
STD.DEV. 0.62 0.67 1.25 .31 .05

90% C.I. 0.59 0.64 1.19 «29 .04




HELICOPTER: BELL 206 L-1 TABLE A.44

TEST DATE: 8-27-84
OPERATION: 492 FT., 150M FLYOVER (1.0%VH)/TARGET IAS=130 KTS
PILOT: 1 MIC SITE: 1
RUN NO, SEL(DB) AL(DB) T(10-DB) R(A) 0
H-17 B4.9 v ) 10.5 Tiodi
.4 - L] 15
H-18 B5.4 78.6 12567 6.2 ok
H-19 85.3 17.7 12 7 LE
H-20 85.1 77.8 10.7 7.1 s
H-21 85.3 77.9 10.8 7.2 5
AVERAGE 85.20 77.90 11.30 7.00 .5
N 5 5 5 5 5
STD.DEV. 0.20 0.47 0.96 .48 .06
90% C.I. 0.19 0.45 0.92 .46 .06
HELICOPTER: BELL 206 L-1 TABLE A.45
TEST DATE: 8-27-84
OPERATION: 492 FT. 150M FLYOVER (1.0%VH)/TARGET IAS=130 KTS
PILOT: 1 MIC SITE: 5
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
H-17 85.5 77.6 NA NA NA
H-18 86.2 79.1 10.1 78 .5
H-19 85.7 78.4 10.6 ol 5
H-20 85.8 78.8 10.7 6.8 .5
H-21 85.7 78.2 9.8 7.6 .6
AVERAGE 85.80 78.40 10.30 7.10 .5
N 5 5 4 4 4
STD.DEV. 0.26 0.58 0,42 B ) 04
90Z C.I. 0.25 0.55 0.50 253 .05




HELICOPTER: BELL 206 L-1 TABLE A.46
TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 4
RUN.NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
E-41 NA NA 17.4 NA NA
K‘&z 88-5 ?9 21;? ?11 -ﬁ
K-43 88.8 79,2 18.7 7.5 .5
K-44 86.2 NA NA NA NA
K-45 88.8 79.5 20.1 T 4
K-46 NA NA 18.3 NA NA
AVERAGE 88,10 79,20 19.20 7.30 4
N 4 3 5 3 3
STD.DEV. 1.26 0.25 1.68 .25 .04
9oL C.I1. 1.48 0.42 1.61 42 .07
HELICOPTER: BELL 206 L-1 TABLE A.47

TEST DATE: 8-28-84

OPERATION: 6 DEGREE APPROACH

PILOT: 1 MIC SITE: 1
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
K-41 91.1 82.8 14.3 Vel .
K-42 89.8 8l.7 15.2 6.9 A
K-43 89.9 B1.3 NA NA NA
K-44 NA NA 13 NA NA
K—ﬁﬁ 91-4 83-5 1343 ? -5
K-46 91.1 83.7 14.8 6.3 -4
AVERAGE 90.70 82.60 14.10 6.80 .4
N 3 5 5 & 4
STD.DEV. 0.75 1,07 0.95 37 .05

90% C.I. 0.72 1,02 0.90 W44 .05




HELICOPTER:

TEST DATE:
OPERATION:

PILOT:

RUN NO,
E-41
E-42
K-43
K-44
K-45
K-46

AVERAGE

N

STD.DEV.

90% C.I.

HELICOPTER:

TEST DATE:
OPERATION:

PILOT:

RUN NO.
J=27
J-28
J=-29
J-30
J=31

AVERAGE
N
STD.DEV.

90% C.I.

BELL 206 L-1

8-28-84

6 DEGREE APPROACH

1
SEL(DB)  AL(DB) T(10-DB)
92.3 84,1 14.7
90. 3 82.2 13.3
92.5 84.7 14.3
90. 4 81.9 15,7
91.8 83.5 15.3
92,3 NA 15.4
91.60 83.30 14.80
6 5 6
1.00 1.20 0.89
0.82 1.15 0.73
BELL 206 L-1
8-27-84

492 FT. 150M FLYOVER (0.7*VH)/TARGET IAS=91 KTS

1

SEL(DB)

NA
84.8
84.6
83.9
84,2

84,40
4
0.40

0.47

AL(DB) T(10-DB)

72.1 12.4
71.4 13
72.1 14.5
NA 1353

NA 14.1
71.90 13,50
3 5
0.40 0.84
0.68 0.81

TABLE A.48
MIC SITE: 5
K(A) Q
7 b
7.2 )
6.8 b
7 e | )
7 A

NA NA
7.00 o
5 5
17 =02
16 .02
TABLE A.49

MIC SITE: 4
K(A) Q
NA NA

12 1.7
10.8 152
NA NA
NA NA
11.40 1.5
. 2

«9 «32

4 1.42



HELICOPTER: BELL 206 L-1 TABLE A.50
TEST DATE: B8-27-84

OPERATION: 492 FT. 150M FLYOVER (0.7*VH)/TARGET IAS=91 KTS

PILOT: 1 MIC SITE: 1
RUN NO. SEL(DB) AL(DB) T(10-DB) K(A) Q
J=27 83.9 75.3 14.5 7ok .5
J-28 84 75.4 14 7.5 .5
J-29 84.9 76.1 14.5 7.6 .5
J-30 83.8 76 14.3 6.8 &
J-31 84.8 NA 12 NA NA
AVERAGE 84.30  75.70  13.90 7.30 .5
N 5 4 5 % 4
STD.DEV. 0.53 0.41 1.06 .38 .05
90% C.I. 0.50 0.48 1.01 V45 .06
HELICOPTER: BELL 206 L-1 A

TEST DATE: 8-27-84

OPERATION: 492 FT. 150M FLYOVER (0.7*VH)/TARGET IAS=91 KTS

PILOT:s MIC SITE: 5
RUN NO. SEL(DB) AL(DB) T(10-DB) K(4A) Q
J=27 83.7 755 14.5 7.1 5
J-28 84 76.1 15.1 6.7 .4
J-29 85 T0uT 14,2 Ta2 .5
J-31 84.4 1967 13.9 1.6 .3
AVERAGE 84.10 75.90 14.20 7.10 .
N 5 5 ) 5 5
STD.DEV. 0.57 0.48 0.67 « 33 .04

90& C.I. 0.55 0.46 0.64 e 31 .04




APPENDIX B

"Ag Measured" Magnetic Recording Acoustical Data
and Duration Time for Flight Operations

This appendix contains magnetic recording acoustical data for flight
cperations on August 27, 28, and 29, 198B4. Below, terms used in this
appendix are synopsized and defined to ald the reader. The reader may
also find 1t helpful to refer to Figure 5, a measurement site schematic,
and Figure 13, a diagram of the magnetic recording instrumentation
gystems.

DEFINITIONS
A Brief synopsis of "As Measured " data column headings is presented.
EV Event Number
SEL Sound Exposure Level, the total sound energy
measured within the period determined by the 104B

down duration of the A-weighted time history.
Reference duration, 1-second.

ALm A-weighted Sound Level (maximum)
SEL-ALm Duration Correction Factor
K{a) Constant used to obtain the Duration Correction

for SEL, where:
K{A) = (SEL-ALm}+{Log DUR(A))

Q Time History Shape Factor, where:
Q=(100.1{BEL-ALm) “(DUR(A))

EFPKL Effective Perceived Noise Level

PHLm Perceived Nolse Level (maximum)

PHLTm Tone Corrected Perceived Noise Level (maximum)

K(P) Constant used to obtain the Duration Correction

for EPNL, where:

E{P}=[EPNL-PNLTm + 10}~{Log DUR{P))

OASPLm Overall Sound Pressure Level (maximum)

DUR(A) The 10 dB down Duration Time for A-weighted
time history

DUR(P) The 10 dB down Duration Time for the PNLT time
history

TC Tone Correction Factor caleulated at PNLTm

BAND Frequency band number for largest TC factor

MAX NOY BANDS 3-1/3 octave bands exhibiting the largest Noy value
in the PNLTm spectrum

Each set of data is headed by the site number, microphone location and test date.
The target reference conditions iz specified above each data subset.
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HEASURED DATA UMCORRECTED

FOR TENPERATURE HUNIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

* -~ NDISE INDEYES CALCULATED USING
- T5C2,4-SANPLE WEIGHTED LOGARITHNIC AVERAGE



Table B.15

US/CANADIAN TEST - DULLES TNTERNATIONAL AIRPORT

BELL 204-11 HELICOPTER

SUMMARY NOISE LEVEL DATA

SITE: 1

1 SEL  Alw SEL-Alm KiA} 0 EPHL

150 H. FLYOVER -- TARGET 1AS 117kis. -- 0.%Vh

#A2  B5.0 77.2 19 6 0.4 88.4
I 8BS 7.8 B T 05 8%.3
AR BA9 T8 1Y b4 D4 87.9
AR B4} 78.2 67 62 0 B8.1
A7 M4 7.0 25 b4 0.4 87.8
MhB  BAE 775 T4 b6 D4 87.%
fve. BALY 774 0.0 G600 L4 88.2
Std v 0.5 0.5 0.8 0.3 0.0 0.5
WXLl 0.4 G4 04 03 0.0 0.4

150 K. FLYOVER — TARGET IAS 117kis. -- 0.9%h

A227 841 TeA 7.7 65 0.5 7.7
K128 8.2 7.2 7.0 67 G 8.5
A2 BAl F69 7.0 64 DA 87.%
A3 837 758 7% 70 0.5 8.1

bvg. BA0 766 7.4 68 04 BLS
Stddv 0.2 0.6 0.4 03 0.0 0.2
g% cl 0.3 07 0.5 0.3 00 0.3

HS HEASURED *

PHlLm

89.9
0.7
89.1
0.2
89.8
89.9

89.9
0.5
0.4

FHLTe

CENTERLINE - CENTER

K(F)

1.0
71.8
70.2
1.3
91.0
90.9

§1.0
0.3
0.4

6.9
6.7
b.3
6.4

b.3

8.9
6.7
4.0

= oo oo
g
T e -

OASPLw DUR(A) DURLP)

RUG. 28,1984

85.7
24.0
B4.6
85.0
84.4
B3.5

B3.2
0.6
0.5

ga.b
85.1
B4.7
B4.1

84,6
0.4
0.5

¥ — NDISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TEMPERATURE HIMIDITY,OR AIRCRAFT DEVIATION FRON REF FLIGHT TRACK

- TSC2,A-SAIPLE MEIGHTED LOGARITHHIC AVERAGE

14.0
13.5
17.5
12.0
14.5
12.0

1.7
2.0
1.7

13.0
11.0
13.0
13.5

12.6
1.1
1.3

12.0
13.0
16.5
12.0
12.0
12.9

12.9
1.8
1.5

poT/TsC
3 4785

TC BAND HAX. HOY BAHDS

I ey
P T et O e
= B w == e BRI

0.1

[ ™
.
P ST

0.1
0.2

23
23
23
23
23
23

il
23

23

ReERS

Ha

23

2
3

26
26

23
26
26

28
26
26

——— m—————

2

27
27
27




Table B,.16

US/CANADIAN TEST - DULLES INTERMATIOMAL AIRPORT
BELL 206-L1 HELICOPTER
SUMMARY NDISE LEVEL DATA
RS MEASURED #

SITE: 16 CENTERLINE-CENTER (FLUSH) AUG. 28,1984

E? SEL  Als SEL-Am XiM) B EPNL  PHLe  PNLT® K(P)  OASPLw DUR(A) DUR(P) TC EAND MAX. NOY BANDS

m——— o m—— ——— —— —— ——— ——— e

b DEGREE APPROACH -~ TARBET 1AS S7his. -~ ICAD

CC10 92.7 839 8.8 7.5 0.5 3.4 964 974 7.3 93.8 145 4.0 0.7
€012 92,3 849 7.4 &6 0.4 95.1 96,9 97.6  &.6 93.4 135 140 0.5
4 90,7 B840 4.7 59 0.3 5.8 9.7 %3 61 93.0 135 145 0.8
Clie 92,2 B47 7.5 6.5 0.4 9.9 9.9 97.5 8.5 4.3 140 140 0.6
£Cis S NO DATA -
£C20 93.1 B47 B4 7.0 0.4 95.8 97.2 97.4 7.2 94.8 155 145 0.4
£C22 941 86.2 7.8 &b 0.4 97.1  98.4 99.3 4.7 99.4 15.5 145 0.9
(24 92,9 846 8.2 7.0 0.4 95.1 96,1 96.8 7.2 93.8 15,0 155 0.5
Hzg. ¥2.6 847 7.8 67 0.4 .3 96.8 97.4 4.0 74.1 145 4.4 0.8
St by 10 0B 0.7 05 0.1 10 0.8 0.8 0.4 &R % BSs §.7
MEICL 08 0.6 05 0.4 0.0 0.8 0.6 0.7 0.3 0.6 0.6 0.4 0.1
b DEGREE APPROACH -- TARGET 145 S7kis. -- ICAD
I3 936 857 7.9 43 0.3 6.1 L1 929 47 93.5 180 165 0.8
CI33 92.4 83.4 9.0 7.4 0.5 74.9 95.9 9%5.9 7.4 73.0 16.5 18.0 =
(135 93.6 847 89 7.3 0.5 95.0 96,0 9.1 8.0 93.3 16,5 17.0 0.0
€237 92.0 83,9 8.1 43 0.3 74.8 96,2 959 4.1 #35.0 19.0 19.0 0.7
G 93 BB 7.5 62 0.3 .6 9.4 9.3 8.7 93.4 165 185 0.0
ﬂ:ﬁ. 93.0 BA7 8.3 4.7 0.4 ¥o.0 96,5 989 7.0 93.3 17.3 17,0 0.3
Stdv 0.7 1.1 0.7 0.6 0.1 9.6 0.7 0.9 0.7 0.2 1.2 L2 0.
MECI 0.7 1,0 0.6 0.6 0.1 0.6 0.6 0.8 0.7 0.2 11 1.1 0.4
b DEGREE APPROACH -- TARGET 145 57his.
KAl 942 B5.9 8.2 7.4 0.5 ¥5.8.. 96,3 SR.7 -7 3.1 4.5 1.0 0.5
k2 . BLY &4 8.5 0.3 $4.7 95.7 95.5 4.7 92.5 20,0 17.0 0.7
KA 92,1 832 8.9 7.0 0.4 $5.0 953 958 7.2 #3.1  19.0 185 0.6
Ko&S 941 855 B.6 7.4 0.8 96.3 98.5 9%6.5 8.1 94.3 14.5 1.0 =
K46 94,2 858 8.4 7.0 0.4 6.6 97.3 914 7.4 .0 180 175 (.1
fvg. 3.4 BAY 8.5 7.0 0.4 .9 9.4 970 7.3 74.0 16,8 16.6 0.4
Stdbv 1.0 1.2 0.3 0.3 0.1 LA 52 Sl D% 1.2 L6 1.7 0.3
P02C1 1.0 1.1 0.3 0.3 0. P R £ B Y .l 2.4 146 0.3
b DEGREE APPROACH -- TARGET 145 S7ktis.
K¥i2 90.7 82,3 8.3 7.3 0.5 9.9 5.0 954 7.5 92.6 14,0 5.0 0.1
KNGS 94,4 B6.7 7.7 6.7 0.4 76.8 98.9 98.9 4.8 96.1 14,5 14,5 -
KKSA  92.8 B5.0 7.8 6.6 0.4 95.4 9.4 97.0 7.0 §2.8 155 160 0.5
KKSS 910 813 9.6 7.1 0.4 93.7 §3.6 93.8 7.4 91.9 2.5 2.0 0.6
RKS6  90.3 B1.0 9.3 7.0 0.4 93.4 932 937 1.5 1.5 2.5 185 0.7
KKS7 933 843 9.0 7.2 0.5 5.7 96,9 969 7.4 74.5 17.5 15,5 =
« 921 834 8.4 7.0 0.4 4.8 95,7 9.9 7.2 7.1 7.6 189 0.3
StaDv 1.7 23 0.8 0.3 0.0 1.4 22 2.1 0.3 1.7 3.6 2.9 0.3
#ICI 1.4 1.9 0.6 0.2 0.0 .2 LB L7 0.2 1.4 50 2.3 0.3

* - NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TEMPERATURE,HURIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

= T502,4 GANPLE WEIGHTED LOGARITHMIC AVERAGE

—— e —

DOT/T5C
3119785

2

24
23
i
24

23
21
24

26



0oT/15C
319785

TC BAND HAX. NOY BANDS

AUG. 28,1984

DASPLe DURLAY DURLP)

Table B.17
AS MEASURED
PMLTR K(P)

CENTERLINE-CENTER (FLUSH)
FHL

BELL 206-L1 HELICOPTER

SUMHARY NOISE LEVEL DATA

EFHL

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

g

51TE: 1@
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EV
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APPROACH -- BELL QUIET TYPE (SEE TEXT)
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-- ICAD

TRKEOFF -- TARGET 185 S7kis.
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FOR TENPERATURE HUNIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRRCK

- T502,4-SAKPLE WEIGHTED LOGARITHMIC AVERAGE

% - HOISE IMDEYES CALCULATED USING MEASURED DATA UNCORRECTED



Table B.18

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT
BELL 206-L1 HELICOPTER DOT/T5C
3/19/85
SUNMARY MDISE LEVEL DATA

A5 MEASLRED #
SITE+ 18 CENTERLINE-CENTER (FLUSH) AUG. 28,1984
EV SEL  Ale SEL-ALm K(R) H EFHL  PNLm  PHLT® K(P}  OASPLa DUR(A) DURCPY  TC BAND MAX. HDY BANDS

- _——— mmae— mmss—— e — —_——— —_———— ——m= —— mE S - ———— e mm—— A ——mm e s

150 ». FLYOVER - TARGET 1AS 117kte. —- 0. FWh

ARZ BRI 81,0 7.3 4.7 0.4 $.2 94 %5 &7 BB.BE 12,0 12.0 1.4 20 23 2% 25
MRS BB BL.Z 7.5 &9 0.5 7.4 93,5 5.2 6.7 B7.4 12,5 120 13 20 W 3 5
AR 87,6 B0l 7.5 4B 0.5 ¥1.1 92,4 93,7 4.8 8.1 125 125 1.2 0 2% o5 7
ARG BB.A  BLO0 .6 62 0.4 92.20 M.A 957 43 8.3 L5 1L0 13N 2% 5 =
A7 BL] B0S 7.2 48 0.5 1.8 93.4 94,9 45 8.4 1.5 S 1590 97 of 25
ARB  BB.D BL2 71 7 0.5 ¥Rl M0 9.2 6 B9.6 10.0 10.0 1.2 20 23 24 ]
Avg. B3.2 Bl.0 7.2 48 0.5 92,0 b M9 8.8 L S LR AR (LR e B . = =
StdDv 0.5 0.6 04 03 0.0 0.5 0.7 0.7 ‘ 0.5 0.9 0.9 0.1 - S
FLEL 04 05 03 0.2 0.0 0.4 0.6 06 0.2 0.5 0.8 0.7 0.4 - =1
150 m, FLYOVER -- TARGET 1AS 117kts. -- 0.5Vh

AIZ7 867 793 7.4 67 0.4 WA 9B 3L 49 L I & LS B R A
AL2E B7.2 B0.2 49 47 0.4 0.7 92,6 .2 4.5 88.0 11.0 1.6 20 2 25 3
A2 BL.F 195 T4 L7 0.4 .4 923 9B5 65 B2.8 12,5 . b W B W B
AZID  BE.A 8.8 7.8 6B 0.4 ?0.0 916 92.8 4.7 8.4 1300 12,00 L3 W W 23 B
Avo. 868 795 7.3 67 0.4 .4 9.1 934 b7 50 b B I i T SN c
Stddv 0.3 06 0.3 0.1 0. 0.3 0.5 0.4 0.2 0.3 0.9 0.9 0.2 - e =
MELL 04 0.7 0.3 01 0.0 0.3 0.5 07 0.2 0.3 1.0 10 0.2 - =5 2 NS

¥~ NDISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TEMPERATURE HUNIDITY ,0R AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

=~ THC2,4-GAMPLE WEIGHTED LOGARITHNIC AVERAGE




DOT/TSE
3/ 4/85

TC BAND HAX. NOY BANDS

AUG. 28,1984

DASPLe DURCAY DURIP)

=150 H. SOUTH

FHLTR KiP)

Table B.19
A5 MERSURED *

Piln

BELL 204-L1 HELICOPTER
SIDELINE

SUMRARY WOISE LEVEL DATA

EPHL

g

US/CANADIAN TEST - DULLES THTERHATIONAL ATRPORT
2

SITE:

SEL  ALs SEL-ALm KiA)

& DEGREE APPROACH -- TARGET IAS B7kte. — ICAD
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FOR TEMPERATURE HUMIDITY,0R AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- NGISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
- TSC2,4-SAMPLE WEIGHTED LOGARITHMIC AVERAGE

*



DOT/TSC

3/ 4/85

TC BAMD MAX. NOY BANDS

AUG. 78,1984

CASPLu DUR(A) DUR(P)

= 130 M. SOUTH
K{F)

Table B.20
AS MEASURED 2
Pl PHLTm

SIDELTHE

BELL 206-L1 HELICOPTER

SUNMARY NOISE LEVEL DATA

EPHL

g

US/CAMADIAN TEST - DULLES INTERMATIONAL AIRPORT

-

SITE:

SEL-ALs Ki&)

— s e

Sl Alm

APPROACH -- BELL QUIET TYPE (SEE TEXT)

v

W D
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= M
pfor =]
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SEES e
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APPROACH — BELL QUIET TYPE (SEE TEXT)
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ING MEASURED DATA UNCORRECTED

FOR TEMPERATURE HUMIDITY ,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSL2,4-SANPLE WEIGHTED LOGARITHMIC AVERASE

- NOISE INDEXES CALCULATED US

#*

TAKEDFF -- TARGET 1AS S7wts. — ICAO



Table B.21

US/CANADIAN TEST -DULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER LOT/TEE
3 ASBS
SUMMARY NOISE LEVEL DATA
k5 WEASURED ¥
BITE: 2 SIDELIKE - 150 W. SOUTH AUG. 28,1984

EV SEL Alw SEL-Ale K(A) @ EPNL  PHLa  PHLTe K{P)  OASPLw DUR(A) DUR(P) TC BAND MAX. NOY BANDS

150 M. FLYOVER —— TARGET IAS 117kts. — 0.%Vh

A2 BAD 745 95 7.8 05 B7.2. Bé.4 BR.Z 7.5 8l.7 185 140 1.9 20 | BB W
A3 837 T2 B 7.2 0% 84.9 970 ga.l 7.3 3.4 145 160 1.1 B W N AW
M5 82,9 742 B8 6.9 0.4 85.9 BA.3 BT AL gy 185 175 13 2 u WM 13
AR B3 TR B3 Tl 0% B7.2 8.6 BY.6 6.7 2.1 150 140 2.0 20 B W 1
A7 B2.7 M4 83 1.0 0.4 85.5 B86.0 873 4. g8 155, 1S 1300 TR 2 2
ME  BAA 757 87 A 05 B7.8 87.% 8%.7 7.0 v S o TS U 4 R G . SRS S S 1
dvg, 83.6 749 8.7 7.2 0.5 84,7 B6.7 BB.A 7.0 B33 185 1A 4.8 - Ak
Btd v 0.7 0.6 0.4 02 0.0 0. 02 1.0 03 6.7 16 12 e - i o | -
Icl 6.5 05 0.4 0.2 0.0 0.7 9.4 0.8 0.3 0.6 1.4 L0 0.3 - = =iy =
150 M. FLYDVER — TARGET IAS 117kis. — 0.9%h

Az27 831 /Y 8D 7.0 0LS B6.1 867 B2 7. BB 140 1465 08 22 W 24
A28 B33 M2 %1 7.0 DA Bh.& BA.9 BR.A A3 R4S 20.00 180 1.5 -2 W M 1)
A729 B3I M. B2 7.0 04 B3.4 BA BET 73 B8 150 155 0622 B OM OB
AI30 B33 747 8.6 49 04 B4 B7.0 BB 6.7 B3 17,5 170 14 22 B M B
g, 810 745 BE 7.0 0.4 B6.2 867 87.B L9 BB 146 167 1 - =
Sddv 0.5 0.5 0.5 0.0 0.0 0.6 0.4 0.8 0.3 0.7 2.7 10 A - =l -
NWIC 0.6 0.5 0.6 Q0 0LD 8.7 05 0.9 04 68 32 12 S - SR =

% - NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TEMPERATURE,HUMIDITY,DR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- TSC2,4-SAMPLE WEIGHTED LOGARITHMIC AVERAGE




DoT/TSC
3/ 4785

TC BAHD MAX. NOY BANDS

RUG. 28,1984

UASPLm DUR(A) DUR(P)

= 150 M. HORTH
KiF)

Table B.22?
A5 HEASURED #
PHLy PMLTw

BELL 206-L1 HELICOPTER
SIDELINE

SUNMARY NOISE LEVEL DATA

EPHL

o

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT
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Table B.24

US/CANADIAN TEST - DULLES INTERMATIOMAL AIRPORT
BELL 204-L1 HELICOPTER
SUMNARY NDISE LEVEL DATA

AS MEASURED #

SITE: 3 SIDELINE =~ 150 N, NORTH hUG. 28,1784

DOT/TSC
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150 M. FLYOVER -- TARBET 1#S 117his. -- 0.9Vh

A2 g1.8
AR B4.0
M5 819
AhG B34
M7 B34
ME  B3.6
Avg. B3.7
Std v 0.2
90X €1 0.2

75.4 B4
7.8 %3
74.7 9.2
3 Bd
Thay 9.2
4.9 Bib
4.7  B.8
0.4 0.5
0.3 0.4

130 M. FLYOVER — TARGET IAS 117kis, -- 0.9Vh

AZ27 833
Az B2
AZ2? B2.5
AII0  BL.4

fvg.  BL.4
Std v 0.7
90 C1 0.8

A7 B.S
73.4 9.0
N6 8.9
7.2 8.5
13.7 8.7

0.7 0.3
0.8 0.3

6.7 0.4 87.1 87.4 B8.6 7.0 B4 1.5 180 1.2
7.0 0.4 B7.4 87,1 88.9 4. 82.1 21.0 19.5 2.1
.8 0.4 B7.4 88.0 89.7 4.4 8.2 0.5 1.0 1.7
.7 0. B5.5 87.4 BB.4 4.8 B4.1 160 160 1.0
5.9 0.4 B6.9 BLS 8B4 4.6 8.7 2.0 19.0 1.8
1 04 B5.9 87.2 88.7 4.9 8.5 165 150 1.4
5.9 0.4 87.0 873 88.8 4.7 8i.5 189 17,1 1.5
0.1 0.0 0.3 0.5 0.5 2 14 2.9 1.7 0.A
0.1 0.0 0.3 0.4 0.4 0.2 1.2 24 14 03
b.6 0.4 87.1 87.8 893 4.2 83.6' 195 125 1.5
.2 0.4 8.6 85.3 861 7.5 87.3 18.0 185 1.0
73 0.5 Bé.6 B56.Y BR.E 4.7 B35 165 180 1%
.9 0.4 85.1 655 BLZ 7.0 8.2 17.0 6.0 1.2
7.0 0.4 B6.1 B&.4 877 4.9 Be.2 17,7 17,0 1.3
0.3 0.0 0. 12 1.5 0.5 0.8 L3 1.2 03
0.4 0.1 5 S o D 1.0 Lé 1.4 0.4
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FOR TEMPERATURE HUMIDITY OR AIECRAFT DEVIATION FROM REF FLIGHT TRACK

- HOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
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Table B.27

US/CANADIAN TEST - DULLES INTERNATIGNAL AIRPORT
BELL 206-L1 HELICOPTER DOT/TSC
/19785
SUMMARY NOISE LEVEL DATA

A5 MEASURED #

SITEE 4 CENTERLINE - 150 M. WEST AlG. 28,1784

&Y SEL  Als SEL-Als WiA) @ EPNL  PHLa  PHLTa K(P)  OAGPLm DUR(A) DURIP) TC EBAND MAX. HOY BANDS

150 n. FLYOVER — TARGET 1AS 117hts. — 0.9Vh

a2 BhG TR T4 74 05 88.8 9.4 9.7 7.0 85.3 0 A 44 22 B D) D4
M B5.2 772 B0 7.1 0.5 88.3 B9.4 90.4 7.1 B4 130 130 111 W 7 A
A3 B8R0 774 B R0 0.4 B85 BY.A 9D A9 Bi.0 145 M5 1.1 23 W B W
A BT 775 7.2 6T 0.4 B7.9 B%.5 9.4 7.0 84,4 12,0 11.0 1.1 28 % 2B/
W7 B4 771 B3 % B P B8.4 87.8 91,0 4.9 BA.B 1500 1.5 a2 W B W A
s B80S M2 7.2 b6 DA 883 7.1 FLE 7.4 5.9 2.5 9.0 1.0033 2 33 W
fvo. BRI A 7T A% 05 ge.4 BY.BE ™9 7.1 B5.0, 430 e A - =
Std Dy 0,3 0.3 0.5 0.2 0.0 0.3 0.4 05 0.2 0.5 e L% 0 - C A=
$EC 0.3 ¢4 04 0.2 0.0 0.3 0.4 04 0.2 L N e ER o D s R = T T

150 w. FLYOVER -- TARGET IAS 1i7kts. — 0.9k

RZZ7 B83.8 .0 7.8 b5 0.4 B2.1 BB BY.4 4.5 854 14,0 155 13 W B 1T W
AI?B  BA0 ThE 7.4 4B 0.5 g7.2 BR.% F0.1 4.% B35 1.0 .0 1203 26 2 W
AI23 BB 76 F.0 6T 0D B7.1 BB.6 B89.8 6B B3.8 1300 12,0 1.2 3 1 2 3
AIND B3l 75.8 7.3 &7 0.4 B&.D B2 B89.4 4.9 B33 G a0 1\l [ A R
fvg. BLY T8l 7.6 6T 0.4 87,0 BB.S 8B%.7  b.B gi.G 13.4 12,4 1.2 - e
Sidbv 0.4 0.3 02 G2 0.0 03 hd 0.4 0.2 Qi o HGEICRS B o= = PR =
X Cl 04 04 0.3 0.2 0D 0.4 D4 0.4 0.2 6.2 2.4 2.5 0 - = e -

# - NOISE INDEWES CALCULATED USING MEASURED DATA UNCORRECTED
FOR TEMPERATURE HURIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

— TBC2,A-SAMFLE WEIGHTED LOGARITHHIC AVERAGE




Table B.28

US/CAMADIAN TEST - DULLES IMTERNATIONAL AIRPORT
BELL 764-L1 HELICOPTER DOT/T5C
219785
SUMMARY NOISE LEVEL DATA
AS MEASURED *

BITE: & CENTERLINE - 150 M. EAST AllG. 28,1964

E?_ SEL  Alm SEL-ALm K(R) D EFHL  PHLs  PHLTe K(P)  CASPLm DUR(A) DURCP) TC EAND MAX. NOY BANDS

& DEGREE APPROACH -- TARBET 185 S7kis. -- ICAD

Loy 90.7 B2.6 Bl 4B 0.4 938 A PR 48 71,0 15,5 5.0 11 2% B W
CCiZ2 89.9 @31 6B &5 0.4 ¥1.6 946 956 4.4 0.8 M0 11D L0034 M
CCi4 88.3 B0.5 7.7 &7 0.4 91.3 528 936 4.8 w3 M5 13E 0.9 X 25 3 N
Clls B9.B. 830 &9 5.9 0.3 9.6 930 95 A 1.1 1.5 B0 100 B B o7
s 91,2 B5.8 7.5 A5 0.4 9.9 9.0 983 6.4 .3 W0 155 0B 21 2 BN W
CCao 914 A1 B3 73 0.5 75L.7 .1 %59 7.0 1.0 3.8 188 0.8 W B/ U 2%
0022 ©9.9 825 7.4 &3 0.4 92.7 940 948  L.b M6 15,0 155 0B 18 B W A
CCZ4  9i.4 83,2 82 7.3 0.3 940 44 955 1.4 1.2 IS M0 e m B W% W
Avg. B0.6 BRD 7.6 467 0.4 P P T S P .3 15§ 157 0.9 = = =
Sta by 1.5 1.4 46 0.5 0. 1.3 1.3 1.3 0.4 14 1.4 1.2 0.1 7 =
MILI 10 1.0 0.4 03 0D g 0.F Y 0.3 L TR R e R 5 EREE, o =
& DEGREE APPROACH — TARGET [AS SThis. -- ICAD

Cidl %0.8 84 B, 68 0.4 YR8 91 A 74 WA k.S 17,5 0T @S 25 7 b
C733 90,0 B9 7.1 &1 0.4 2.5 9.7 8T 5% .6 4.5 145 0 LO0IF W M %
CiZi 90.5 838 4.7 b1 0.4 73,4 942 951 6.8 145 T 1 VS e S 7 O T 7
CI37 88,7 798 8% 1 (.4 1.4 7.5 924 7.2 g8.7 18,0 18.0 0.7 28 BN 24
Cidy 91,9 BRl 48 5B 03 M3 a6 FEl 6.7 1.8 4500 165 05 B 2 M N
fva.  90.4 B2R 7.4 &4 0.4 92,5 .9 947 6.7 20.5 15.4 144 0.B ol
Stdbv 1.2 2.0 1.0 0.6 0.0 1 E T . L P 5% R 5, S P L1 - = las | =
XLl A 2% Sy e 4 1.0 L5 1.4 0.5 1.0 1.8 1.4 0 =
& DEGREE APPROACH — TARBET 185 S7his,

Kl 919 B4 7.% 6B DA £ S R | I 234 G 160 0.9 25 25 37 Db
UsZ:. 50,y R2.4 ST AN UGS 927 944 95,5 A 0.8 1300 155 0% B B M B
K43 92,1 RhA AR bid DA 9% 9006 963 5.8 2160 4500 15,5 07 25 25 27 3
K45 §l.6 Bl 8. 71 4.5 239 L7 ¥Ra D M. dhS 160 0B B 2k 3
K46 71.B B4R 7.0 SB 03 1 $a.7 9AD 43 1.4 160 165 0.7 B B 27 2%
fvg.  7l.5° B3 7.8 bib 0.4 94.0 5.1 %R A7 1.5 a8 INS 0B - oI
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# - NOISE INDEXES CALCULATED USING HEASURED DATA UNCORRECTED
FOR TEMPERATURE,HUMIDITY,OR AIRCRAFT DEVIATION FRON REF FLIGHT TRACK

- TSC2,4-5AMPLE WEIGHTED LOGARITHMIC AVERAGE
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US/CANADIAM TEST - DULLES INTERMATIONAL AIRPORT
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SUMHARY NOISE LEVEL DATA
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EY SEL  Alm SEL-Alw KiA) @ EPHL  PHLe  PNLTe X(P)  OASFLs DURCA) DURLP) TC BAND MAX. NOY BANDS
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0.9k

A2 85,0 .6 7.4 b3 0.5 BB.1 897 910 b.B 45 120 110 13 3 2% B X
AAS 853 TE.0 7.2 6.2 0.4 B88.2. .4 918 47 B4,B 145 9.0 1.4 23 2 2%

S BAE 705 74 b1 0. gf.7 850 908 60 Ba.2 15 145 1.3 13 N AR A
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AR 850 771 7.9 A 0.4  F R o S e I 1 | BA3 140 15 1.3 38 B B3 ¥
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Sid-Tv 0.4 1.2 08 0.2 0. 1 7 S I . SR 0.6 B 0B R.2 - S PR, =
MECT 0.5 1.4 0.9 0.3 0. 0.9 1.4 L& 0,5 0.7 &3 10 0.2 - s =

* - NOTSE ITHDENES CALCULATED USING WEASURED DATA UNCORRECTED
FOR TEHPERATURE,HUMIDITY DR AIRCRAFT DEVIATION FROW REF FLIGHT TRACK

- TSC2,4-5AHPLE WEIGHTED LOGARITHNIC AVERAGE
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FOR TEMPERATURE,HUNIDITY,DR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK
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Table B.32

US/CANADIAN TEST - DULLES INTERMATIONAL AIRPORT
BELL 204-L1 HELICOFTER
GUNMARY NDISE LEVEL DATA
AS MEASURED *

SITE: 16 CENTERLINE-CENTER (FLUSH} AUG. 29,1984

i EPNL  FHLn  PNLTe K(P)  OASPLm DUR(A) DUR(P)

—— - —— ——— e ——— e 5. -

& DEGREE APPROACH -- TARGET IAS S7kis. -- ICAD

0¥2 930 B5.4 7.6 6.8 0.4 9547
cr4 924 BEB B.F 7.3 0% 0.4
¢ 933 83 81 7.0 0 96.1
g 935 851 8.4 7,2 0.5 9.3
Cyid 94,1 B4B 93 7.7 0.5 5.7
CYl2 92,0 B4.6 7.4 4.4 0,4 94,9
Cyia 93.1 851 8.0 6.6 0.4 96.9
CYls 93.7 B3 7.3 4.6 0.4 F6.3
Crig 9.8 863 7.4 61 0.3 948.2
Ave. 93,7 852 8.0 4B 0.4 ¥h.10
Siddv 0.6 0.8 0.7 0.5 0.1 0.5
2L 0.4 05 0.4 0.3 0. 0.3
TAKEDFF -- TARGET IAS S7hts. -- ICAD

BYZ 8.2 7.7 % 7.2 b 93.2
BYS B 79.4 9.7 P4 G 95.2
BYY B9.1 B0.4 8.7 T.0 0.4 ¥5.7
BYil #.35 79.9 8.8 7.1 0. 93.0
Brid. B2 940 3.2 2.2 0.4 92.5
BY1S B9.0 79.8 9.2 7.2 0.d §3.5
BY17 89.0 794 9.7 74 0.5 §3.2
ﬁ:g. BB.? 797 %2 3.3 0.5 93.2
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A2 BRS B0 7.2 45 0.4 7l.1
M2 87.% 806 7.2 6.6 04 .5
AYZ7 B7.3 B0l 7.3 b8 0.4 71,5
W28 B6.5 790 7.5 6.5 0. 90.4
'ﬁm EEJE ?EiB ?-? E'l? ﬂl& ?a-'ﬁ
AY30 862 79.2 T 60 0.3 B7.9
avg. B7.4 B0 7.1 A5 0.4 1.2
Sd v 0.7 1.1 0.5 03 0.0 0.8
MLCI 0.4 G603 0,2 OO 0.4

* - MOISE INDEXES CALCULATED USING MEASURED DATA UNCURRECTED
FOR TEMPERATURE, HURIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

- T5C2,4-5ANPLE WEIGHTED LOGARITHNIC AVERAGE
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FOR TEMPERATURE HUMIDITY,OR AIRCRAFT DEVIATION FROM REF FLIGHT TRACK

¥ - NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
- TSC2,4-SAKPLE WEIGHTED LOGARITHMIC AVERAGE
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FOR TEMPERATURE HUMIDITY ,OR AIRCRAFT DEVIATION FROW REF FLIGHT TRACK

# - NOISE INDEXES CALCULATED USING MEASURED DATA UNCORRECTED
- TSC2,4-EAMPLE WEIGHTED LOGARITHMIC AVERAGE




Table B.35

US/CENAL AN TEST - DULLES [NTCRNATIONAL A1SPORT
SELL 204-LY HELITOPTER BOT/TSE
CUMMRRY Ni'SE LEVEL OATA BELRIED
45 HEAGURED #

EivE: 4 CENTERLINE - 150 m. WENT Rug, 29,1984

£y SEL. Alm SEL-Ms Xty 0 EPNL  PHLn  PMLTm K(P)  DASPLw DURIA) DURIES  TC ZAND MAX, NOY BANDS

& DEGREE APEROACH -~ TRRGET 18% S7his, —- I0aD

Bz 89.2 823 &9 62 04 9LY 936 Wb &5 90.0 130 135 Le 25 25 27 2
CA €93 80,9 8.4 &9 0.4 92 90 936 7. 98 185 160 0.5 % % 2% 9
e 0.4 807 97 . G4 9! 76 936 7.0 B9A 230 WS 102 %5 6
£l 807 8.2 8BS & 04 933 97 e 48 S0e 1.0 WS B B omoy
Y10 90.2 B8l 8.3 48 0.4 950 $2.9 938 70 897 200 nO 190 B B T 2%
CY12 89.5 #0.8 87 49 0.4 921 933 834 2.0 8.2 185 195 0g %5 3% o R
Y4 868 79.4 9.4 7.0 04 918 A 9L 7 @9 RS M5 08 B B % B
£Y14 emeeeee O DATA  emmmmoeeee

CYiB 88,9 B804 8.8 7.2 0.4 LB 917 2.5 7.5 B0 170 1.5 0.8 0 %/ 2 2
v, B9.6 Bl 87 4 0 928 F6 SRS .0 B W86 9. 09 - - = -
L A - SR VO 7 S P R s N e
MECH 6.5 47 0E %I me b 0 07 wE a2 %4 v - - =
TRHEGFF -- TARGRT 186 SThts. ~- 1CAD

BYS BAS TH %4 73 04 B0 813 W4 72 BM9 95 s a3 W 3
B 852 7A4 W8 7.8 L BBI9 B 681 7L M M0 BS o1y o2 W% B X
B PS4 763 % e 0 BRE B SnA b Bl mE ahE 2000 5y W
B B0 44 105 75 0.5 BB 869 BB 7.2 @02 S W0 La @ M Ol O3
B3 849 5.5 f.3 7.2 Q4 ESE €28 897 7.0 B3 2000 185 19 2 M B D
Bvi5 89,5 746 10.7 7.2 0.4 BAS 8.0 B9 &9 RS 2.0 2.6 19 B 1 2 3
Brf7 8500 7S w® 70 0 B85 W7 @2 7.4 W B8 ks 243 2 [ N
L e R T I = M B Y e S IR s G S S
Sie 83 07 87 0l DS M i 83 . Tea ik f%E v 2l
PxCl 6.2 0.5 0.5 03 0.0 04 ol bl 0.2 0.k 19 70 0 - -
150 M. FLYPYER - THRGET IAS 117kts. -~ 0.9Wh

119 854 792 42 65 N5 890 920 922 55 858 9.0 B.S L3 2 73 26 M
A0 BB TR 7 68 4 B3 M9 AN2 55 855 WS Qs 13w o4 o wom
RIZE BN 290 A5 S S CERY LS ble | B G0 O EToy gn ou s
pI2 853 7.4 7.6 65 0. 887 e9a M1 &9 855 IS0 1) 13 B % [ W
M 87 125 340 ke A TEmE 9000 Uil e (f gEi g e aTiods 19 9k
AY34 851 7h.0 5.1 69 0.4 B84 885 90,0 &4 837 20 WD e W B B 7
25 BLS b4 B2 6.6 00 BIS BB B9 43 GA6 175 75 i B 2% 2 X
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Table E.36

US/CaNRDTAR TEST - DAILEES INTERNATIONAL A1SPORT
SELL T0e-L1 HEL!TOPTER
SUMKART NOISE LEVEL UaTa
RS HMEABURED *

§LIE; G CENTERLINE - 150 #, ZAST AliE. 27,1904

£y SEL Alz 2El-flz H1A) i EFNL - P PALTs: H{2) UASFLN DURLR) DURIPY  TC

- ——— mm—rmes Ee— i - —— ——i i S i

b DEGREE APPROACH —— TARGET 145 G7kis, — (CAD

L 90.8 3.8 s | 5] 0.4 f T 1 o s &.4 2.4 124 24 0.9
Cys 9.8 83.0 1.3 &2 Gt 2.4 4.6 954 G.R T e 1 L I .7
CYé 0.0 R3S &9 3.9 0.4 b R i L 8.3 pir RO Y S T 0.3
CYEe il B3 8.1 &34 a4 e R4S 8953 7 9Ly 155 kS o8
Y10 920 84,0 8.0 6.8 0.4 A5 Fa.h Fh4 6.7 a2 vinil AR 4m
CY1Z. By.h #3ld &2 33 .4 RN R T g.9 2 Heh 12 0.5
£¥1a 94,4 82,5 B.% Fad 0UE G40 94,4 951 18 VESh SE YA 0.7
£ 60T LT3 N 3. b5 o7 0.3 ¥ LA 053 Al o I L A .7
Ciid 9.6 842 7.2 8.3 0.4 .0 958 S S y 455 S P TH az7
o WLE BE.E 74 =4 .2 F3.5 95,1 954 fi:E b - RN . P O 7] 0.8
Sd Iv 0.8 0.5 0.9 0.2 0.9 0.7 Db G40 E BB 1.B 23 ]
9OE-CEh 0.5 A3 4 03 1.4 0.5 0. 0.4 0.z 8.3 14 P ] i
TAMEDEE — TARGET 148 ST4tc, -- 104D

oYz 84T 74,0 = e 05 2 e ena 7.8 SR 135 130 2ud
EYS a7.0 7.3 9.7 Tl By BipsE (RRUSNL hTig 7.3 83.5 1.0 14.E 2.2
B1Y 7.0 7.0 £.0 7.2 0.8 .8 9T 952 E.b gl 1300 AINE S0
BYil Be.B 792 7.b 4.7 [V 0.5 RLET §a) ECT -y D Ve Pl 2.4
8113 85,7 TI.G 4.4 .1 0.4 9.7 WS 928 6.5 =, R L 5 2.0
BY1R 822 M2 %0 7.4 fea L7 8LE TH3 6.9 et iS850 2.2
BYi? 8.4 784 7.4 T UG Fl.3 90,80 42,4 7.4 g 17.5 e 1.4
fvo. BL.B 78.2 8.7 7.2 0.5 LTI P A 6.5 4.5 154 13.4 243
Std v 4.5 0.7 0.7 0.3 0.0 B 0.6 P8 0.5 0 e 2l &2
0% Ci 0.8 0.3 .3 02 0,3 0.4 9.5 o.f 6.3 §:5 ded P 0.2
150 #, FLYDVER -~ TARGET IAS 117kts. -= 0.%Uh

AYI? BAS TR 7 £.4 0.4 gt W 90 6.7 5.0 a3 L 0
Y20 BR.4 794 dai S 0,3 BRLT  BENL RO &3 B7.9. =1Enl 120 =

MZI 947 7.7 4.9 [ §.5 5 ) 115 Tl BR.0. 408 9% 1.4
AY22  B4.2 T77.% 7.0 bab O.4 B7.5 B9 90.9 6.9 Bd.4 . 11.5 L5 123
Af21  33.8 784 A i) 0% B4 BE.L B9, 7.2 1 I TS P 1.2
AY24 33,8 75,0 7.7 .8 0.4 £72.2 BO.4 B9.5 6.9 a0 13:h 1205 1.t
B35 842 765 2.7 B.b 0.4 B2.4 897 905 b4 3.8 4.5 12.0 53
(o P T R [ Y iy [R5 R = S 0L = Ba.4  13.5 = 1.0
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83y B4 Be 17 &9 4 BAE B AR 1. L P % I b s ad
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0% 1 0.4 0.7 4 0.2 4.0 0.4 0.7 0.6 0.3 .4 1.5 1.0 0.2
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APPENDIX C
Fully Corrected Data

The fully corrected data is displayed in tables organized by test series
and microphone site, On the left side of the table are the corrected
values for EPNL, SEL, PNLT,,, and AL,. The center of the tahle

contains the amount and type of corrections in dB. At the right side of
the table is the tracking data given in meters which include acoustical
angle, CPA, SE, CPAR, SER, ground speed (m/sec), and reference speed
(m/sec). The corrections made to the data were as follows:

Al(P) = correction for flight track deviation.
Al(A) = correction for atmospheric absorption.

A2 = correction for the change in event duration with deviations
from the reference flight path.

Madv = corrections for advancing blade tip Mach number, sometimes
to asAl.

A detailed discussion of data reduction and processing procedures can be
found in Section 5 of this report. The reader may also find it helpful to
refer to Fipure 5, a measurement site schematic, and Figure 13, a diasgram
of the magnetic recording instrumentation svstems.






Table C.1

US/CANADIAN TEST - DULLES INTERNWATIONAL AIRPORT

BELY 206-L1 HELICOPTER DOT/TSC
g8/ /80
CORRECTION DATA
S1TEx 4 CENTERLINE - CENTER AUG. 27,1984
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS tdR) ANGLE (ACTURL) {REFERENCE)  SPEED{m/zec)
Ev EFML  SEL  PHLTe Ale ALE)Y AR A2 Hady iDeg} CPA ER CPAR SRR GRHD  REF
4 DEGREE APFROACH -- TARGET [AS S7hts. -- ICAD
32 9.3 BA:Z F44 Al .4l 024 035 - 1224 1227 5.3 1193 1413 3.7 29.3
Cl 92,9 9.3 944 824 0.76  0.84 -0.85 - 112,90  128.0 1381 1493 A7 20y .3
Ll 91,9 89,0 919 80.9 =043 072 046 - 131 14,3 1389 1193 1425 D98 393
C38 93,0 90.4 94,0 BL.4 .33 0.18 -0.25 - 122, 1M.6 1337 1193 1410 A1 29.1
(A 957 913 954 843 g7 0.0 038 - 1527 . 9.2 1977 119.3 A7S 31 29
(42 93.0 90.3 95.2 8.8 0.3 0.3 0.0 - 147.7 1142 2158 119.3 225.3  28.4 9.3
L4 93,0 9.5 9313 81.5 0.47 0.4 =010 - 16,0 129 113.% 1193 120.0 37,5 29.3
L46  92.7 B9.B 948 4@2.4 0,48 0.33 9.1 - 1202 1336 151 193 1ALl 293 4G
4B .6 BI.6 919 78.6 0.24 0.0B ©0% - 180.2 1202 1721 1193 1M.2 WA N3
B30 2.5 897 957 804 L Je R 1 L - D 116.9 120,86 135.2 119.3 1338  30.4 293
Mg, 92.5 89.7 941 8L 018 006 0.0 - 120.0  119.9 147.4 1193 W472.0 295 09.3
oy 1 TR ey SO 11 S 1 [ B .36 0.3 0,7 -~ 15.5 4.5 H.J 00  31.2 1.5 4.0
Wil o.s 67 a0 10 21 0 E = g0 e 164 0.0 18.1 0.8 0.0
TAKEDFT — TARGET 1AS Skts. — ICAD
PRl 84 B30 BIY T3.5 =LAl =138 O - 92.4 1241 1242 150.% 1510 279 9.3
BS7  B6.1  BED Hi.h JLb oyt ey s R VG L T 5.0  M7.9 18,3 15009 151.5 251 9.3
B3¢ B4.B B2 88,3 73 -0.48 -0.65 -0.37 - 1054  13%.5 1447 1507 AG6S 254 29.3
B4l 86.3 8Bl.6 H7.9 Ti.E 2.1 S WGPl = 106.6 118.6 123.8 150.5 187.4 25,7 129.3
B4l 87.4 834 A1 713 -0.79 -0.88 0,17 - 109.0 1367 1MA5  180.9 159,50 2R3 M.
B4 870 813 BRLS 4LL e -k e o O 1.6 1293 139.1 150.9 182,83 254 29.1
B47 81,3 82,9 899 .0 =132 1A =g - 5.0 1288 129.6 1509 1518 0 40 193
B4F  BA.7 828 BE.4 7.1 =76 =li8s s - 9.3 1250 12335 1309 1515 266 293
B52  BA.2 B2.4 EBLD 7RG =Led =LA 06 - 5.5  125.¢ 125.8 150.% 1519 264 9.3
fvg. 86,7 B1.B BE.S 7.3 -1.47 -1.58 Q.06 - 109, 127.0 130.4 150.9 154.8 26,1 29.3
StdDv 0.5 0.4 0.7 0.5 038 0.5 0.2} - 1.2 7.4 2.4 0.0 4,2 1.3 0.0
Jor Ll 0.3 0.3 G4 0.3 G336 00 Gl - 4.5 8.6 4.1 0.0 2.6 0.8 0.0
300 w, FLYDVER —— TARGET 1AS 1i7kis. -- 0.9Vh
1] B2.4 7%.6 833 70.6 0.02 -0.07 -0.20 - 99.6  300.8 T0G.1  300.0 3J04.2  57.6 60,2
G0 83,2 B0.1 83 0.4 -0.02 -0.11 Q.06 - 123.5  300.0 309.8 300.0 357.8 610 6b.2
611 8.3 7193 2i.2 7.4 -0.08 -0.48 0.6 - 118,2 297.6 337,86 1000 340.3 577 40.2
B13 824 794 A3 6% 0.1l =005 -0.M - 123.4  301.4 3610 3000 359.3 541 602
Gi4 83.3 ©0.0 B33 49.B 0.10 -0.04 -0.02 - 118.4 1.4 3T 000 346 0 60.7  40.2
Bis B 75 8RS A4 Q.18 0.0 ~0.21 = 127.7 1.4 38l.1 3000 319.2 5.6 60.2
Gie H2.1 9.0 BLI &9.0 f.19 -0.11 0.08 - 129.8  299.46 389.7 300.0 3902 612 6D.2
Avg. B4 T79.5 B2 699 0.08 -0.09 -0.10 - 12,1 304.3 3537 3000 IS5 58,7 8.2
otd Dv 0.5 0.4 0.6 0.8 8.0 000 0.44 - 10.0 1.4 28.5 0.0 8.4 1.8 0o
XLl 0.3 0.3 0.4 0.5 0.07 0.04 01D - 7.4 1.0 20.9 0.0 20.8 1.3 00




Table (.2

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT
BELL 204-L1 HELICOPTER

CORRECTION DATA

SITE: 1 CENTERLINE - CENTER
ACOUSTIC
CORRECTED CORRECTIONS (dm) ANGLE

Ev EPHL BEL FMLTa Alm MALPY ALA M2 Hady iDeg)
150 w. FLYOVER -- TARGET IAS 130kts, - Wb
Hi7 BB.& 847 91,6 77.8 0.17 -0.06 -0.10 0,73 124.5
HIB 87,7 83.% #0.5 77.0 ~1.66 =1.78 045 0.59 119.3
Hi? 872.6 H83.9 90.1 6.2 -0.84 -1.03 Q.16 .47 114.5
HX  R7.2 814 90,2 744 =1.26 =140 0,26 0.82 120.2
H2i 88,0 843 912 TG =0.20 -0.44 -0.17 0.85 124.0
Avg. B7.8 8B40 90,7 T7.40 ~0.76 -0.9% 0.2 .41 119.9
Bd Dy 0.5 0.5 0.7 0.7 9.75 0.70 0.26 0.09 1.6
90 Cl 0.5 6.5 0.8 0.4 0.71  0.47 Q.24 0.09 3.4
150 m. FLYOVER -- TARGET 1AS 117hts, -- 0,9Vh
Al B87.2 83.B 89.4 7.0 .64 ~1.66 0.8 0,10 125.2
Al 87.2 B39 B%.3 75.8 -2.46 -2.42 0,79 0.7 142.4
A 87.2 83.% 88,7 755 1.0 <1085 057 0.13 135.7
AS B&.6 B83.2 BR.A 755 -1.47 -1.46 0,27 .07 124.5

Bﬁuﬁ- 33.3 aaf? ?ﬁl'ﬁ' "1.9? '1-92 Q.E'B Url'ﬁ- 134-?
H? Bﬁ.i EE-E EE-? ?‘51& -111'.3 ‘ll"ﬁ 9;3!! ﬂil'ﬁ' 11"!3
#8 B6.B BLE BFM 755 -1.81 -1.77 041 023 119.2
fvo. 85,8 83,4 8%.1 T5.b =1.80 -1. M4 0,44 .13 1311
Stdbv 0.4 0.3 03 0.2 0.34 0,33 0,19 0.08 9.8
MELCI 0.3 0.2 0.2 0. 0,25 0,25 0,14 0,04 7.2
150 ». FLYODVER -- TARGET IAS 104kis, -- 0.8Uh
122 854 8l.4 859 733 =0.36 -0.55 -0.03 0.40 125,46
124 86,1 82.4 88,7 5.l 0.08 -0.14 -0.16 (.43 129.4
125 85.9 82.4 89.4 4.9 =044 -0,61 -0.02 0.4 136.8
126 668 83.6 B0 756 -0.80 -0.92 0.0% 0.5 122,2
#‘i . E‘&dn BE:ﬁ 28.5 4.7 ~0,37 -0 |5-5 "ﬂ.fﬂ ﬂl*ﬁ 12815
Std Dv 0.7 0.9 L.l 1.0 0.34 0,32 0,10 0,00 8.3
1 cl 0B L0 1 1.2 0,40 0.38 0,12 06 7.4
150 m. FLYOVER -- TARGET IAS Flkts. —- 0.7Vh
Ja7
J28 87,1 81,8 EE.L 754 003 ~0.23 (.05 0.39 117.3
J29 BB BE. BR.4 74D -0.35 -0.5 008 0.62 133,5
JE  87.1 B4,1 EBF.4 T5.B 0.08 -0.14 0.01 0.39 133,1
S 880 BEL3 90 789 0.43 -0.0% -0.04 0.51 134. b
Avg. B7.5 BA.6 BF.S  Thab -0.04 0,23 0.02 0.48 1294
stdDv 0.5 0.8 1. 1.4 .22 0,20 0.04 0,11 8.2
X Cl 0.6 0.9 1.3 1.8 0,25 0.23 005 0,13 97

DOT/TSC
1/25/83
AUG. 27,1984

TRACKING DATA (Meters)
{ACTUAL) {REFERENCE)  SPEED{m/sec)
CPa SR CPAR SRR GRHD  REF
149.0 180.8 150.0 1B2.0  &5.0 44.9
124.4 142,86 150.0 1720  éA.5 469
134.1 147.4 150.0 164.8 63.B &4.9
128.4 148,64 150.0 173,85  &5.3 6469
142, 166.7 150.0 175.0  82.0 4.9
135.8 157.2 1900 1735 3.7 48.9
10.2 14,0 0. . 14 0.0
.7 153 0. P .1 00
126.8 195.2 150.0 183.5 60.0 &0.2
118.0 193.3 150.0 245.7  60.3 é0.2
127.5 185.8 150.0 218.6  60.7 0.2
129.5 157.2 150.0 182.1 57.3 &0.2
123.7° 174.2 190.0 211.1  Gh.s 60.2
129.4 142,5 150.0 185.3  5B.0 60.2
125.% 192, 190.0 229.8 %83 8.2
125.8 171.6 150.0 205.2 58.7 0.2
4.0 20.2 0.0 29,0 1.8 0.0
2.9 1A% 0 213 1.3 0.0
141.4 173.9 150.0 1B4.5 50.B 53.5
147.9 192.1 150.0 194,7 511 535
140.8 205.9 150.0 219.2 50.8 G51.5
136.0 180,7 1%0.0 177.2 50.7 G35
141.5 183.1 150.0 193.9 50.8 53.5
4.9 13.% 0.0 18.4 0.2 0.0
5.7 8.4 0.0 2i.b 0.2 0.0

NO TRACKING DAT

145.6 163. 150.0 168.F 46,3 468
141,3 194.7 150.0 206.6 453 45.8
147.3 201.7 150.0 205.4  46.3 46.B
148.2 208.0 150.0 210.5 46,0 44.8
145,6 192,1 150.0 197.% 460 448
3.1 19.6 0.0 1%.4 .S 0.0
36 23,0 0.0 22,9 53 00




Table C.3

US/CANADIAK TEST - MULLES [NTERNATIOMAL AIRPORT

BELL 206-L1 HELICOPTER DOT/TSC
n B/ 1/83
CORRECTION DATA
517k 2 SIDELINE - 150 M. SOUTH AUG, 27,1984
ACOUSTIC  TRACKING DATA (Heters)
CORRECTED CORRECTIONS (dB} ANGLE (ACTUALY (REFERENCE)  SPEED(m/sec)
Ew EPFNL  BEL  PMLTn  Aln ALY AR A2 Hady {Den) CPA SR CPAR SRR GRHD REF"
& DEGREE APFROACH -- TARGET [AS S7kts. -- |CAQ
a2 %1% 8%.0 911 71.B 0.49 .28 0.268 - 113.4 197.1 4.7 191.7 20@.7 31,40 293
C34 9.1 88,3 1.9 TJE.D 034 D170 gl - 1205 1953.0 228.2 1%lL.7 222.4 30,4 29.]
03 91,7 89.0 9.5 7.8 046 001 0,07 - 108.8  1%1.7 2.5 1.7 2.5 2%.8 29.3
£ 71,7 88.8 91.7 78.0 031 012 =047 0= 101,37 193.4 1§72 191,7 195.4 284 9.1
Cap  90.4 B8 91,7 78,0 0.23 0.0 005 - 113.4 192.5 9.8 177 8% 297 293
(42 88,9 86,0 68,4 75.7 =0.00 -3 -0.086 - P6.6  1BA.6 189.9 191.7 192.% ME.5 29.1
CA4 90,6 BE.D H9.4 74,0 0,35 -0.43 0.04 -~ 1251 182.% MM.s  491.7 2M.1 . 29.3
C46 524 BB 918 79,0 0.23 0.07 0,02 - 274 1¥7 1353 191.7 194, 29.3  29.3
£ag8  90.5 2.4 1.2 719 034 D12 O - 103.9 1984 49902 1917 1995 30.20 29.3
e 0.8 8.9 ™A T Pl =047 028 - 109,68 1687.5 197.4 191.,7 203.8 30.6 29.3
ovo. 710 B8.2 0.9 T .18 0.0l G060 - 10,2  191.5 205.8 191.7 206.1 2.7 9.3
gta By 1,0 1.00 1.2 1.0 f.24 0,20 0,13 - 9.2 4,1 123 0.0 133 L1 0.0
08 Cl 0.6 0.6 0.7 0. 0.14  G.12 Q.08 - 3.3 .4 74 Yy 7.7 s 0.0
TAKEQOFF -- TARGET [AS S7hts. -- ICAD
BIX  Bhés B33 BT 7.2 -0.86 -0.98 0.1 - 94,3 191.6 1922 2128 2134 7.9 B3
Bl7 @7.1 ‘8.8 ‘g7 7.l -0.76 -0,90 -0,33 - 00,3  192,% 1940 212.8 2142 5.3 290
B3y 87,9 B3.A4 BB.B T34 -0.14 -0.33 -0.% = 95.2 2000 204,9 212.8 3.7 252 29.3
BA]  B4.F BLY BB.Q TAD 1.0 -1.17 0,16 - 72.4  1BA.1 190,01 2128 15,1 258 9.3
B4} 837 82,0 847 .3 =0.27 =0.42 -0.83 = 106.2  202.% 211.3 208 2416 2l 29.3
B4T 87,0 835 879 TR =0.48 -0.44 =029 - 3.0 198.4 199.1 2128 213.6 EA.0 19.3
B47 87,3 B3.6 88.6 73.9 -0.21 ~0.42 -0.,86 - 02,5 202.4 207.3 212, 217, 23,1 09,1
B4 87,2 B34 87,7 738 0.5 0.9 0.1 - 5.2 1913 1.1 218 2136 264 2.
iz 847 ©3.4 BALL TL.4 =077 0.9 04 - .00 1937 1942 2.0 4.4 2T 29,
Avo. B6.§ B3.4 B7.B 73.1 -0.5¢ -0.75 -0,31 - 8.3 1960 198.6 212.8 215.5 2%.7 29.3
8d Ov 0,5 0,6 0,7 0.8 032 0,10 09 - 4.1 5.9 0.0 2.7 1.3 0.0
AL 0.3 0.3 04 0% 020 0.1y AR08 = 2.5 Y 005 .7 0.8 o
300 m. FLYOVER -- TARGET IAS 117kis. == 0.9Vh
67 85.9 B0.0 BI.0 7.1 ~0.07 0.4 ~0.24 - 115.0 W62 30,9 3566 314 569 60.2
Bi0 82,2 9.4 Bl.4  47.8 -0.13 -0.22 Q.18 - 138,6  335.4 5S0s.8 136.6 50B.6 62,1 6D.2
6i1  BAA BO.D B2 714 -t 04 -0.26 =011 - 119.7 3332 383.8 336.6 387.7 5E.2 602
B17 83,3 9.4 BALZ  49.h .00 =015 -0.23. - 122,4 336.4 39B.5 6.6 3988 571 4D.2
fi4 82,7 79.B B2.0 4.8 0,11 -0.10 -0.03 - 94,4 6.7 37,7 Js.4 7.6 BR.B 40,2
Bl  84.1 B0 BA.E 49.1 0.04 -0.12 -0.1% - 120,7  336.4 391.4 336.6 3914 9786 0.2
Bl B2.2 79.1 Bl.é 6B.4 p.08 -0.t4 D.0B - 135,4 3364 4B7.4 336.6 4H7.7  Bl.2 0.2
Avg. 83,3 79.8 BEI.& 574 -0.02 -0.16 ~0.08 - 121.0  335.8 410.7 J36.6 ALy 550 6D.2
8 v 0.9 0.5 1.9 1.2 0,10 0.08 0,15 - 14.7 1.2 82,3 0.0 &35 .1 0.0
s cl 0.7 ¢4 14 0.7 0.7 0.04 041 - 0.4 0.7 45.7 0.0 45.9 1.5 0.0




Table C.4

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER

DOT/TSC
B/ 1783

CORRECTION DATA

SIDELIHE - 150 H. SOUTH

G, 27,1784

TRACKING DATA {(HMeters)

2

81TE:
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CORRECTIONS (dB)

CORRECTED

REF

GRHD

SR

{Deq)

N2 Mady

ALIPY LAY
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150 w. FLYOVER — TARGET IAS 104kis. -- 0.BVh

212.1 214.7
212.1 2137
13,1 22,3
212.1 405.5

206.1 208.6
210.6 212.2
205.7 215.46
202.5 387.1

98.9
76.9
107.4
148.5

150 n. FLYOVER -- TARGET 1AS 91ikis, == 0.7Vh
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JJJJJ

17.1
18.2

0.0
0.0

20.5
19.6

?Ugg 232.2  H2,1 1.4
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10.3

0.02 0.86
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Table C.5

US/CANADIAN TEST - DULLES INTERNATIONAL ATRPORT

BELL 20&-L1 HELICOPTER DOT/TSE
8/ 1/85
CORRECTION DATA
BITE: 2 GIDELINE - 130 W. MORTH AUG. 27,1784
ACOUSTIC.  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (dB) ANGLE (ACTUSL) (REFEREMCE}  SPEED(m/sec)
Ev EPNL  BEL PMLTH Alw FAVELS BWAS LT YAV R .1 (Den) CPR &R CPAR SRR GRMD  REF
& DEGREE APPROACH -- TARGET IAS 57kts. -~ LCAO
£32 - B2.7 Bh.4 T 0.0 -0.02 - ” 1.0 183.9 189.8 1919 1947 #MA 23
Cl4 BBl 84.2 BL.Y  73.4 040 0,19 0.2 - 7.8 195.0 1958 1917 1934 31,7 19.3
L34 HO TRACKING DATA
cig HO TRACKING DATH
a0 §7.9 463.8 4@88,6 73.2 0.44 Q.44 .12 - L N e . AT o B U e R || v |
C42 87.4 83.7 88.0 7i.7 =0.06 -0.13 -0.14 - 111.8  188.4 2031 1907 2064 8.0 293
L4 87,4 H3.7 85.7 1240 =B.10 -0.14 -0.46 - 1084 188.0 15E.0  91.F 20200 26,0 293
Ca6 Be.6  82.7 B7.2 719 0.4 0.2 407 - 73.8  195.4 1958 1907 1920 19,30 09.2
C48  B4.G 83.3 864 730 046 0.4 Q.00 - 1242 195.5 2385 151.7 231R B 5.3
€30  B5.2 831 855 7L .59 0.32 06 - 107.2 194,77 208.2 191.7 203.0 310 9.3
k‘u’ﬂl E?l? Eﬁ-ﬂ E‘ﬁ‘i? ?215 1:';39 I:'.i':l' _ﬂiﬂ'?. X 1@?:5 E??l’? N?-'E' 1?} i_"‘ 2%-5 E?rﬁ' 2?:3
Stddv 0,6 0.5 1.2 1.0 0.26 0.8 0.4 - 12.7 3.4 17.0 0.0 145 1.9 0.0
F0% C1 0. 0.4 0.8 0.7 0.17 4.12 %.48 - 8.3 23 117 0.0 1L T
TAKEDFF — TARGET IAS S7kis. — ICAD
B3l 87.0 #83.4 8H.6 71.6 =0.30 -0.6% 0.03 - 7.1 1970 197.0. . .212.8 2428 27.% 293
817 HO TRACKING DaTA
iy  B&.7 830 E1.9 710 =014 -0.27 -0.55 - 1.3 205.05 MGl A28 HES. 5l T
BAl  BA.0 32,4 B Pl =0.81 -0.88 -0.1% - 10,1 193.B 206.4 212.8 22450  28.2 193
BAl 95,7 820 ®7.2 7L =030 -0.42 -0.43 - 102.8 2029 2089 212.8 294 Lo N3
BaG  BS.?  H2.2 #.2 T3 =338 0.8 0.} ~- C VS S e i A T e L T s
pA7 Bh.4 B2 H1,9 920 -0.22 -0.47 0.3 - 79.% 1.4 205.4 212, 2160 0M4 9.3
B4 Bs.5 82,9 #@8.2 72.2 -0.48 -0.8% -0.1& - 9.9 1950 1940  Z120B N9 254 A3
Ba2 857 82 B2 70T =080 -06% 0.3 - U T & i e O T W . Y .
ﬂug. B5.2 82,6 B2.5 718 -0.45 -0.58 0.2 = $6.5 198,97 201.7 M8 A58 1 93
Bd v 0.5 0.5 0.8 0.4 0.2 0.1 03 - 7.3 40 52 0.0 4.9 1.1 0.0
el 9.3 0.3 0.5 0. 0.14 &A3 0.5 4.9 P A 0.0 33 0.7 0.4
300 w. FLYGVER — TARGET 148 117kts., —— 0.9V
69 g1.7 787 81.7 4% 0.4 -0.17 0.2 - 118.7 335.2 B3l 3.6 1836 G862 60.2
G10 84,7 B0.3 BS.6 .2 =0.05 -0.l& 0.0 - 116.6 335.4 375.2 336.8 3064 0.6 60.2
6il WO TRACKING DaTA
B3 824 78, BL.3 477 013 007 003 - 00,4  337.2° 342, 334.6 342.2  T7.1 6.2
Gl4  B83.1 80.7 854 703 0,20 -0.04 0.00 - 116.8  336.7 773 Flh.E 77T 602 60,2
15 82,5 78,7 8l.% éR.5 0.27 -0.00 -0.20 - 114,48 337.2 370.4 3365 9.8 T7.6 0 40.2
Gls 84,8 BOLO 861 707 0.24 -0.06 0.07 - 126.4  137.2 4l1B.Y  I3b.6 AlBL1 812 602
fvo. B34 79.6 B3.B 6944 0.42 -0.09 -0.10 - 5.4 33.7 B0 3866 377,90 DE.A0 6D.2
Sty 1.4 07 24 1.2 004 006 D16 - 8.3 0.7 24.% 0.0 24.5 2aI0 0.0
gox bl 1.2 08 Ao 1. g.12 845 051 = 7.0 0.4 0.1 0.0 20,1 L7 0.0
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7I26/85

SPEED(m/=ec)

AUG. 27,1984
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CPA SR CPAR SRR
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Hady

Table C.6
= 150 M. MORTH

CORRECTION DATA
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A2

CORRECTIONS {dR)
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US/CANADTAN TEST - DULLES INTERMATIONAL AIRPORT
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4
o2
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1
115,
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-0.27
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Table C.7

US/CAMADIAR TEST - DULLES INTERRATIONAL &IRPORT

BELL 206-L1 HELICOPTER DOT/I5C
87 185
CORRECTION DATR
S1TE: 4 CENTERLINE - 130 M. MEST RUG, 27,1904
ACODUSTIC  TRACKING DATA {Meters)

CORRECTED CORRECTIONS: (4R} ANGLE (RETUAL) (REFERENCE)  SPEED{w/=ec)
Ev EPHL  SEL  PHLTe Alp ALY ASIRY NAZ Nadv iec) crg 58 EPRR  GRR BRHD  REF
& DEGREE APPROACH — TARGET TAS Tiwts. — ICRE
B32 0 T9e R0LT S GRT e s S e DR Hé.0 1404 1562 43500 130,231 9.3
£34  95.1 9.4 72,9 806 0.47 0.25 Of.04 - 138.4  138.5 208.7 1350 203.4 .1 293
3 91,2 B8R4 540 ‘6.1 010 0.0 E2 - 8.2 134,53 15.6 15,0 1332 0.8 29.3
Lig 91,3 828 725 795 .50 0.29 0.4 - 138.4 138,85 208.7 1350 203.4 28B4 29.3
Lag. 92.1. B9.7 92.0 80D =037 =0.33 0.0B = 142.5 129.2 24005 435,00 22050 2B.9 2.3
£42  30.9 EE.3 92,9 '8iA 082 08 W = 147,73 131 228 A5G0 RRLT 0 b B3
fa4 525 §0.2 9.6 BO.O =064 0.6 DL - 121, 1350 47,4 135,019,188 N3
C46  91.3F 88,4 518 70 0.86 0,83 =0.17 - 197.7  134.7 1B81.7 1350 189.5 D09.7 093
£48 9003 ar4  HBUG. 359 08 6.9 028 - 1323 1445 1980 13500 B2 132 9.3
B0 30 8%l §LE 1 T A L 1 € S 125 18 A5NE Q3G 1Se  FLY 293
fve. . 71.8 B8%.1 9.4 7.9 0.8 0,01 ©0.12 130.2 135.b 184,46 13500 1851 0.1 293
St hv 18 1.0 LA Uk 068 0.56 0,18 15 d:L  30.E 0.0 54.4 LE. 0.
gL 0.6 0.6 RS LT 0.36 . 0,33 0l - bag AC2 SELT 0.0 2000 g8 0.0
TAKEQFF — TRRGET 1AS Sikts. — 1CA0
B3l @52 6L T L P 1.2 =138 (.4l - 95.8 164.7 1&5.6 190.4 191.4 245 293
BI7 853 81,8 E5A 7.3 -5 =200 .l - 104.9 103,50 158.8  190.4 187.0 26,0 29.3
B9 86 819 887 M. 008 0010 -0 = 93.6  1BACT 1Bl 1904 107 BT B3
B41  84.9 Bl.9 BAL9 T3 =147 -1.56, 004 - ¥7.2 L1810 16228 1904 VLR 261 Y
B4l 85.4 BI.3 855 .9 =037 -1.08 0.0 - 105.5  IBY.E 17600 1904 19208 10 293
BAT 85.5 8I.2 870 JL.% -0.83 -0.28 0,20 - 193.2 1710 17801 1904 195, 0G8 2d
B47 Bi.6 BL.8 Bs4 719 -0.3% =070 072 - 8.7 1754 177.4  190.4 192,86 24 9.3
B49 = BaGd  BLLR BALA CT1.E e U W L () $6.8  155.2 166.4 190.4 191.7 25,3 23
RS2 CB4T  BLLE g LD b AR b R e, (T 870 A2t 1533 19004 A%i80 7.2 D3
Ava... 25.3 BL.Y GBL.l 717 1.0 =119 =004 - §9.2 1876 17000 A9004 13 2605 19.0
Std by 0,3 0.2 0.6 0.6 058 0.5 f.4l - 4.3 .0 8.7 0.0 2.4 2.0 0.0
JEL G082 0.2 0.4 0.4 0.37 034 0.3 2.7 Hbe B4 0.0 1.t 1.3 0.0
300 », FLYOVER -- TARGET 185 117kis. — D9k
69 Bi.6 BO.B H3.Z Tl.0 ~0i1n 0.0 019 - 118.8  297.4 337.4 300.0 3421 L2 602
Gl g3 804 RLY 698 0 T Y S 113,1  281.7 308.8 3000 3286 51.4 HO.D
Bl v 181 0 B IR <5 Sy L P =l o060 =00tE. | = 1333 2865 T T00.0 35T S 60D
613 NO TRACKING DATA
G4 833 204 844 T0.B -0.12 -0.28 0.12: - 7.7 2944 TL4 0.0 FER.Y 0 AL0 602
BiS . H3L0 TRy LY 480 0:07 0.5 017 = 126.1 2986 369.3  300.0 37l G660
Bis  BRG  B0.S . 8RS 70 0.09 =013 0.0 - 125.8 298.6 348,27 3000 3SRy 612 602
Avo. 852 80,30 BRA 70 -0.21 =0.34 0.00 120.8 293,72 3435 300.0 5L 592 80.2
Std by 0.3 0.3 0.6 Lk 030 0.2, DA% - 3.1 5.5 729 0.0 184 2.2 44
MEEE 0.3 6F o0 0. 021 AT iy = 4.2 S.4 18.8 0.0 14,9 1.8 0.0




Ev

150 m.
Hi7

Table C.8

US/CANADIAN TEST - DULLES INTERMWATIONAL AIRPORT
BELL 20&-L1 HELICOFTER
CORRECTION DATA
CENTERLINE - 150 M. WEST

BITE: 4

CORRECTED

CORRECTIONS (dR)

EPNL  BEL  PHLTS  Alm

FLYOWER -- TARGET [AS 130kts, — Vh
88.5 850 91.2 77.8 0.17 -0.08
g7.9 882 9.5 7.3 0.28 .03
g8.4 85.0 952 7.7 =0.78 —1.02
g8.2 84.8 §L.3 7.7 -1.4) -1,58
88.% 85,5 91,5 78B4 =112 -0.32
BE.E 85,3 9i.7  78.2 ~0.37 0.8l
0.7 0.6 L0 0.8 0.78  0.67
0.7 0.6 A0 0.7 0.48  0.44
FLYDVER -- TARGET 188 1i7kts, -— 0,94
82,1 83.8 89.5 7.3 =141 -1.44
B7.9 84,5 910 7.0 o 170 e S
87.3 BA.T 894 T42 -1.93 -1.89
B4.% 83,6 89.4 75.9 -1.47 -1.64
86,7 Bi.6 BR.4  7b.1 =2:08 ~3.1%
84,9 83.8 89.3 74.1 -1.55 -1.52
Be.7  BI.E B9.4 753 =249 23
B7.1 BI.? B%.4 76,1 -1.82 -1.7%
0 04 0 S 0,33 029
0.3 0.3 DA 0.4 0.24  0.21
« FLYOVER — TARGET IAS 104kts, -- 0.BUh
B5.9 B2.8 B1.5 74,1 -0.48 -0.58%
B6.2 81.0 88,3 74,2 =0.02 -5
95,7 82.4 88.2 7A.9 -0.60 -0.81
g7.0 837 9SS 7.9 =142 -1.1
B6.2. B30 48B3 753 =004 -0.68
04 08 18 LB 0.41 D.40
.3 0.7 1 24 0.47  0.47
» FLYDVER —— TARGET 1AS 9lkts. —- 0.7%h
BS.6 B30 B9l 76,5 =0.21 =030
§7.7 BA.S 9.5 7B.0 015 -0.13
B7.1 BA7  BR,1 4.4 ~0.22 ~0.48
85.8 84.0 B89.4 7.1 -0.02 -0.34
B7.4 B4.7 BY.L 745 0,38 0.07
86,7 843 B.G 747 0.02 -0.22
8.8 93 b 0.7 0.2 u.20
I IR 7 S < S 1 0.24 0.1%9
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AUG. 27,1984
TRACKING DATA (Heters)

DAT/TSE
B/ 1/85

(ACTUAL Y (REFERENCE)  SPEED{(a/sec)
CPa  BR CFAR: SRR GRMD  REF
1450 1941 150.0 195.4 62,8 44.9
149.0 1941 180.0 195.4 52,8 6.9
134.8 A8l.6 150.0 202.1 4.7 4A.§
126.8 1494 150,00 175,88 84,7 BA.9
144,7 130.3 150.0 155.8 84,7 8.9
140.8 173.%  150.0 1B5.1 4.0 4.9
9.8 21,8 0.0 189 .1 0.0
7.4 I3 6.0 18.0 L1 00
130.1 172.6 150.0 198.9 57.8 #40.2
126.8 197.% 180,00 2337 80,3 40,2
124.8 1817 150.0 220.8 &0.7 &0.2
127,1 155.3 150.0 183.2 41,1 60.2
120.7 1848 150.0 209.7  BA.l  40.2
128.7 157.8 150.0 188.2 57.3 0.2
12,1 177.3 1800 219,64  58.3  40.2
125,64 175.% 150.0 210.3 58.8 0.2
3.6 14,8 0.0 0.7 1.9 00
2.7 10.8 0.8 15.2 1.4 00
139.9 168.% 150.0 181.0 5i.6 §53.5
147.6 159.4 150.0 142.0 50.9 53.5
137.8 174.3 150.0 1919 50,9 9§3.%
133,73 1558 180.0 1753 513 535
139.7 45,1 1800 17R6 512 8.5
.7 3 .0 12.4 0.4 0.0
7:0° 0.9 0.0 14,6 0.4 0.0
145.3 2644 150.0 273.0 45.0  44.B
147.3 237.4 150.0 241.7 44,3 468
i42.6 239, 190.0 282.3  A7.3  4s.8
145.1 1941 1500 200.4 44,1 46,8
190.5° 25i.4 100.0 280.6 46,3 44.R
145.2 237.9  150.0 284,00 45,2 468
2.9 285 0.0 248:7 0.8 0.0
2.8 253 0.0 25.5 9.8 0.0



DOT/TEC
8f 2/85

AUB. 27,1784

TRACKING DATA (Heters)
(ACTUAL) (REFERENCE)  SPEED(m/sec)
CPAR SRR GRND  REF
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Table C.9
CORRECTION DATA
CENTERLIME - 150 M. EAST
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IAY Hady

BELL 2046-L1 HELICOPTER

CORRECTIONS (dR)
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US/CAMADIAN TEST - DULLES IWTERNATIONAL AIRPORT
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US/CANRDLAN TEST - DULLES INTERMATIONAL AIRPORT
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Table C.11

US/CANADIAN TEST - DULLES INTERMATIONAL AIRPORT

BELL 206-L1 HELICOPTER gﬂég}ﬁﬂ
CORRECTION DATA T
SITEs CEMTERLINE - CENTER AUG, 28,1904
ACOUBTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (dB) ANGLE (ACTUAL) (REFEREMCE)  SPEED(m/sec)
Ev EPHL SEL FMLTm ALw AP ALY A2 Hade {Den) tPa  ER CFAR  GRR GRND  REF
4 DEGREE APPROACH -- TARGET I1AS 57hts. -- ICAD
CCi0 92,9 90.2 9A.8 Bl -0.04 -0.06 -0.10 - He.0 1189 14,7 1193 1350 8. 9.3
CCi2 92,9 901 94,1 8.2 =513 043 047 - 1186 117.9 1342 119.3 1359 M0.2 293
(C14 904 87.4 932 803 -0.78 -0.74 035 - 1229 1103 1364 119.3 147,20 28,3
ﬂﬂlﬁ 90-* E?r? 934& ﬂl:! _ﬂlﬁl "‘J-ﬂ -ﬂ.?ﬂ' - 11‘215- 112-3 1:‘-2 11?r3 I‘Era 21.'? E?.'E
18 93,4 911 94,8 8.1 -2,23 012 0.7% - 127.9 2.5 119.8 119.3 151.2 N3 A0
CC20 92.9 901 9§43 BL.7 0.3 4.3 0.3 - 123.0  115,2 137.4 119.3 1424 0.8 293
CE22 93,5 90.% 94,2 821 -1.04 -1.00 0.9 - 1245 1049 129.8 119.3 1448 3.7 9.3
CC24 931.2 90,5 951 B2.2 032 028 0.0 - 1282 1231 147,10 1R 1426 9.8 293
Avo. 72.4 B89.7 945 Bl.9 -0.39 -0.58 0.8 - 123.0. 12,4 134.2 119.7 142.7 9.3 39.3
SdDv 1.3 1.4 0.9 0.9 0.79 0.74 Q.47 - 3.4 8.9 7.4 0.0 5.4 2.4 00
WEC 0.9 0. 0.6 0. 0.5 0. 031 - 2.3 57 El 0.0 L 1.6 0.0
& DEGREE APPROACH -- TARGET [AS S7kis. — ICAQ
(3L L0 %04 M3 82 -0.66 -D.64 Q.07 - 1.3 1l 1344 1193 M5 74 B3
CIIZ 93.0 9.1 94,0 460.8 0,35 032 0.0 - 102.8 121.5 1287 119.3 1224 79.4 109.1
EEdS 93.00 %0.4 934 EBLO -0.84 0,80 Q.40 - 132.7 109.1 1484 11%.% 142,73 28,0 29.3
CI37 92,6 89,7 4,9 4.0 0.69 .04 0.02 - 114.4  127.9 1407 119.3 111,37 3.0 79.1
C239 924 B9.7 %Ls RIS =1.17 -1,12 0.3 = 133.7 1054 1450 1193 1841 28.7 29.3
g 92.7 %0.1  9AL0 LS -0.33 032 0.0% - 1214 154 1391 1193 1449 M.y 193
Std v 0.4 0.4 0.6 0.5 0.80 0.76 Q.8 . - 12.9 7.8 8.4 B0 18,5 14 0.0
M2 Cl 0.4 0.3 0.6 0.b 0,77 072 Gl - 12,3 5.3 812 0.0 17.6 1y 00
b DEGREE AFPRUACH -- TARGET IAS STkis.
K 931 %04 .2 8l.2 =1.47 -1.4M4 040 - 109.4 1016 107.7 119.3 1285 285 9.3
ka2 930 90.1 94,7 8. 0.71 045 0.4 - 12,4  127.% 1385 1193 193 2.2 293
K&l 920 BS.4 92,8 RD.G -0.41 -0.41 0,05 - 130.0 HIE 1482 1193 155,7 M4 .3
K45 93,3 90,7 9.7 BL.9 -0.76 -0.74 0.13 - 7.3 1087 110,64 1193 1203 784 293
Kag 93,2 90.B 94,3 824 =0.66 -0.64 0.14 - 1834 1.0 1507 U%T 14, 8.7 3
fvg. 9$3.0 90,2 93.% B8l.7 0,52 ~0.52 010 - 16,5  112.8 1.8 1193 139.2 787 9.3
Btd Dy 0.4 0.6 0.8 0.8 0.79 076 023 - 15.0 9.6 .1 0.0 19.% 0.3 0.0
oz CI 0.4 0.5 0.7 0.8 0.7% 0,72 022 - 14.3 .1 201 0.0 18.5 0.3 0.0
& DEGREE AFPROACH -—- TARGET 1AS S7htis.
K¥52 90,3 B7.2 91.7 191 -0.%0 -0.88 007 - 97.3  108,0 108.9 119.3 120.3 26.7 29.3
KHST 93,4 90,7 957 82,4 =133 1.3 006 - 92.6 103.0 103.1 119,3 119.5 26,6 293
KHE4  92.4 B9.7 9§4.2 819 -0.69 -0.67  0.14 - 132,64 110.4 1501 119.3 182.2 2B.6 203
KKSS 90,6 87,8 9§09 7.9 =042 -0.04 -0.20 - 2.8 1171 17,2 119,13 1195 7.4 293
¥MSE B89.9 B7.0 900 T4 -0.77 -0.75 -0.06 - 9.4 1095 (10,9 1193 1209 271 X3
KWS? 92.4 89.8 9.6 Bl =0.78 -0.76 -0.12 - 127.6  109.4 1381 119,73 150,46 4.7 19.3
fivg. 91,5 88,7 92.4 B0.0 -0.76 -0.7% -0.04 - 107.0  109.5 121.4 1193 132,2 27,2 29.3
E‘L D\' 1-# 1-& th 2:1 011? 011? 0-1? x lﬂig "15 1&-6 ﬂ.ﬂ 1?-2 Qi? ﬂ'.':l'
0% 0 1.2 43 1.7 L8 .32 031 00 - 14.9 3.7 153 0.0 15.8 0.6 0.0




Table C.12

US/CANADLAN TEST - DULLES INTERMATIONAL AIRPORT

BELL 204-L! HELICAFTER DOT/T5C
8/ 1/85
CORRECTION DATA
SITE: 1 CENTERLINE - CENTER AUG. 28,1784
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) AHGLE CACTUAL) {REFERENCE) SPEED m/=ec)
Ev EPNL  SEL  PHLTm Alm PAN U AT} A ) Hady (Dea) EPa SR CFAR. SRR GRHD REF
HPPROACH -- BELL QUIET TYPE (SEE TEXT)
W7 9.4 89,4 953 .82.0 -0.61 -0.41 $.483 - 136,28 109.5 198.5 117.4 189.9 IB.7 29.3
k48 91,2 878 913 7.7 L - B B L 128.1  13h.0 1730 117.4 89,5 411 91
MA? 87,7 B4, BB 749 =207 =198 9,37 - Fa .k 94.2 94, ? 7.4 17,9 7.1 19.3
NE)  ®7.8 B4.B BE.T 74.8 L5 138 0.8 = Rh.7 136.1 1370 1174 4182 2379 291
Hil o B%.L  BAD BES 750 3 P i 0 TR e 103.5 1033 1046.2 17,4 120.7 8.6 29.3
Avg.: B%.5 865 W07 TR =017 0,17 0. = 112.1 115.8° 133.9 1174 1353 30,9 9.3
Std oy 2.2 2.2 1,8 3.0 162 L52 0.4 - 18.9 19.2. 334 0.0 235 8.3 0.4
ML Ll 2.1 P T O P 154 1,45 0.4 18.0 18.3 315 0.0 22,4 6.0 0.0
APPROACH —- BELL DUIET TYPE (SEE TEXT)
KMES. 90,0, BA.B  90.0 7S 0,2t 0,22 1.0 - 125.1 114, 139.4 117.4 143,50 364 29,1
WSS B7.7 845 @B 75,1 =, ﬁﬁ -0.64 0,17 - 98.7 107.1 110.3 117.4 118.7 24.6 29.3
HMs0 83,1 BA.0  90.1  7h.4 -0.3% 0.3 053 - e AlZaciiZa s ol 174 /a0 9.3
HNe1 B9.4 BA.3  BRLE 749 0.56 047 0,32 - 1359 122.6 170.1 117.4 182.8 32,6 29.3
HM&2  B3.% BR.7  BE.?  7%.2 1.8l 1.63 -0.46 - 102.1 139.5 WML 174 1200 .0 29.3
ﬁ%g. g7.0 RE.S  BY3. 75.4 0,23 0B 003 = 1097 419.5 1350 W74 1RG5 0l 9.3
Ov 9.2 0.8 0.8 0.8 0,29 0.91 Q.45 = 18,7 12.2 2.6 00 M 4.5 0.0
04 Cl 0.8 B OB Q.7 0.94° 0,87 0.42 - 17.8 b i e . 0.0 1.1 83 0.0
TAKEDFF —— TARBET 148 S7kiz. — ICAD
BRil B4 B4.8 0.2 782 -1.41  ~1.42 008 = 94.8 130.9 1314 450,59 1514 QL6 993
BELY. HH.® 85,1 @92 753 -1.90. -1.8% 0.2% - 01.6  124,7 127.3 150.9 1540 27,0 99.3
BE1S ‘B7.1 BR.G BB 730 =07 0,72 -4.03 - 102.1 140.0 143.2 180.9 164.3 0.5 99.3
BEL? -87.0 837 8B 7L 2.1 =15 =006 - 19100 17090 1331 1509 1837 M3y 99.1
BR1? -Bh.6 HDLB  ERLS 7407 =093 0.9 -0.7% - 99,3 48 3R 18009 152.1 2.3 1.7
BB2Z @8B.5 B ®0.3 5.1 .18 =005 0,10 = 9.6 M8 15006 150.9 1530 ML 293
BB2S 817 Bl 89.1 M =038 =0LE 0.3F = i00.8 135.2 14780 4909 153,84 0.8 9.3
fve. B7.7 BAL Bl MG =107 -L.0% -0.06 99.6 1353 137.4  150.9 1537 247 9.2
std v 0,9 0.8 0.8 L1 .77 0.76 035 - 2.4 10,3 105 0.0 4 26 0.0
ML LI C.6 W6 0.6 QiE .57 0nE 0.28 1.9 Faatt T 8.0 0.8 1.9 L0
TRKEDFF - TARGET 145 S7kis. -- ICAD
BI32 Be.2 02.8 Bl.b ?3;4 -0.84 0,82 -0i26 - 7.2 131013801 15009150590 95 29.3
SHaHE s M oREE R B
BZ34 86,7 LR g87.% ?1-3 =V =0y Ve (L - . " “ "
BIZ8 Ba.3 HA.% BAU ?2 4 -1.55 4.5 05 = 90.1° A2R.0 A3RL0 HMBRT 100.Y 268 39T
BZ40 8.5 B2.4 BB 72,8 =087 f.on 007 = 1.4 1374 1376 4509 15009 278 29.3
fvo. BA.A R2.8  HLT 7R =1.10 -1.08 0.0 - 1.8 1344 134,56 1G0.% 151.1 244 D93
Std v 0.2 0.3 0.4 05 035 0,74 848 = 2.2 4,8 4.9 0.0 0.3 1.0 9.0
MACE 6,2 0.3 0.3 0.5 033 032 0.7 - 2.1 4.5 4.4 00 9.3 0.9 0.0




Table C.13

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOFTER pOT/T5C
T
CORRECTION DaTh
GITE: 1 CENTERLINE - CENTER AUG. 28,1984
ACOUSTIC TRACKING DATA (Heters)

CORRECTED CORRECTIONS (dB) BNGLE {ACTUALY [REFERENCE) SFEED (m/ser)
Ev EFHL  SEL FHLTs éla SR ALE) A2 Hady (Deg) P4 SR CPAR SRR GRWD  REF
150 ». FLYOVER =-- TARGET 1A5 117kis. — 0.%Vh
M2 87.6 B4.3 0.1 78T -1.14 =111 047 0.2 1214 1342 156,70 AS0.0 1751 G7.6  6D.2
il BB.2 BAR 9.2 Th.2 =1.92 -1.85 Q.40 0.2% 131,40 12403 165,80 150.0 200.1 60.0  40.2
MRS B7.0 BALD. 89.2  T78.9 -1.28 =1.24 0,14 0.2% 131.20 1327 764 180.0 C19%.4 567 80.2
At B7.4 B4Z R0 TN -1.33 -1.28 035 0.2% 136.1 1324 1908 150.0 218.2 §9.5 6D.2
M7 87,4 840 90.4 763 =090 -0,8% 0.18 0.24 11806 137.3 158 R0 170.8 BB S0.2
MB 871 B3] BY.A 762 -1.57 -1.54 0.4% 0.26 127.6  1M.6 1624 130,00 18%.4 59.4 602
ﬁv%. 87.5 84,2 BY.9 76.4 “13h 132 3 025 1277, A3.4 1581 1900 195 SE.E 60,2
Std Dy 0.4 0.4 0.4 0.4 4.3 0.34 048 0.0 4.7 .5 13,4 0.0 17.0 1.5 0.0
L Cl 0.4 0.3 0.4 0.3 0.29 0.28 9.5 0.0 5.0 3.7 AL 0.0 14,0 1.0 0.0
150 w. FLYOVER — TARGET 145 117kiz. -- 0.9Yh
4127 87,7 RAY 900 782 -0,72 -0.71 0.12 0.4 129,2 1317.1 17700 450.0 190.%  SE.S | 40.2
AZZ28 B7.9 BA.E 1.2 77.5 =018 -0.19 0.06 0.54 127.7 145.9 185.5% 150.0° 189.%  &0.1  40.2
A2y 87,7 M3 9.3 77 -0.43 -0.42 0.04 0.5 116.7 143.7 1460.3 150.0 147.% 58.7 &0.2
RI30 87.6 BA.1 900 T84 0.06 0.04 -0.17 0.57 120.7 150.4 174.8° 150.0 174.4  58.0 402
fvg. B7.7 BAT 90.6 7a.B 0,32 0,32 0.01 0.5 123.3 144.9 1744 150.0 1BO.4  5B.B 40,2
St v 0.2 0.2 0.7 0.4 .13 0.32 013 6.02 5.8 4.8 10,5 0 ALl 0.9 0
M el 6.2 0.3 0B 0.7 0,39 0.38 Q.15 0.02 b.b T A g.0 133 1.0 0.0




Table C.14%

US/CAMADIAM TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER DOT/TSE
7175185
CORRECTION DATA %
SITE; 2 SIDELINE - 150 M. SOUTH 4G 28,1984
ACOUSTIC  TRACKING DATA (Meters)
BORRECTED CORRECTIONS (d8) ANGLE  (ACTUAL)  (REFERENCE)  SPEED(n/sec)
Ev  EPML SEL PNLTs Als ALPY ALY A2 Mty (Deg)  CPA SR CPAR SRR GRND  ReF
& DEGREE APPRDACH — TARGET 1AS 57kts, — ICAD
10 92.1 89.4 9.3 192 0.3 -0.13 048 - 43,2 190.9 M8 1907 0.0 .5 9.3
CC12 0.9 88.2 90.5 77,4 017 0.5 003 - 9.4 1957 196.0 191.7 192.0 300 293
CC14 B85 B&.1 89.0 766 020 -0.19 0145 - 07,5 1888 1980 1917 2010 0.0 9.3
CC16  90.4 BB.0 9106 78,9  -0.05 -0.15 o048 - 107.2 1887 197.6 1917 2007 T2 393
CCIB 908 87.9 913 783  -0.75 0.7 028 - 139 1777 1943 1917 2096 9= 93
CL20 91,8 89.6 917 786  -0.09 -0.10 0.9 - (18,7 1897 2162 1917 2gs 5101 203
(02 90.1 872 924 787  -0.39 033 o041 - B9.3 1840 1840 1917 191.7 32 293
CC24 91,5 88,9 911 772 0,05 0.05 -0.14 - 102, 192.6 1971 191.7 1960 OB 593
. 90.B B8.2 9% 784  -0.18 0.8 001 - 109.5  188.5 212.8 1917 216.2 0.4 293
S e it 0.8 027 030 - o T e e W S C e
WECI 0.8 08 0.8 0. 0.9 018 0.13 - 12 33 M3 b0 me 04 B0
& DEGKEE APPROACH -- TARGET 1S S7kts. - 1CAG
CZ3L 9.4 B7.6 90.4 768 -0.20 -0.20 -0.20 - 19,0 187.2 2143 1917 219.4 7.5 9.3
(I3 90,8 879 899 771 0.5 0.1 004 - 194 1955 2245 1917 22001 300 993
35 917 B9 920 785 -0.15 -0.16 -0.45 - 1040 1880 193.7 1907 197.5 7.8 293
237 90,9 83.0 912 78.8 058 0.5 007 - WEL 2022 212.7 1917 20007 310 92
0139 8.4 B5.7 9.4 739  -038 -0.3 016 - 91.0  183.9 183.9 1917 1917 295 29.3
fvg. 0.4 87.7 902 76.8 0.02 -0.00 -0.02 108.3 1914 205.8 1917 2061  29.2 29.3
v 1.2 1.3 18 22 0.3% 0.3 0.5 - CETLTE  (
XLl 1.2 12 17 31 037 034 0.5 1630 7.0 S18581 & tb0l aTh 1A ol
6 DEGREE APPROACH —- TARGET 1AS S7kls. — ICAD
KAl 91.8 BB 92.8 78.8 045 -0.46 0.05 - 109.6 1819 19%.2 1917 203.5 78.6 29.3
K2 971 B9.3 917 785 043 0,35 -0,14 - 1268 197.9 2473 1917 295 391 9%
KA1 90.6 B87.8 904 76,9  -0.20 -0.22 -0.04 - W05.4 1866 193.5 19,7 198.8 285 29.3
WAS 911 8.0 91,8 781 -0,23 034 003 - 1009 1863 1897 1917 1959 286 393
K46 902 B7.2 90.8 77.4 0.3 -0.55 -0.29 - 107.6  186.0 195.4 1917 2001 268 293
fvg. 912 882 9LS TR0 0.4 0,16 -0.09 - 1101 197.8 203.8 1917 207.6 8.3 2.3
Sy 08 08 10 08 833 030 043 - 9.9 6.0 744 0.0 B1 0.9 0.0
HLCI 08 0.8 1.0 0.7 0 029 013 - 9.5 57 933 0.0 172 08 0D
& DEGREE APPROACH — TARGET 1AS S7kts -- ICAD
KKS2 B9.4 B&.A 90.3 76.7 0.43 0.3 0.0 - 1051 197.7 204.8 190.7 198.5 8.6 29.3
W53 90.6 B7.4 9007 7.0 -0.07 0010 —0.38 - 9701 18805 190.0 191.7 1932 6.5 393
KKSA  90.6 883 924 9.6 -0.16 -0.19 003 - 241 1867 218.0 191.7 23.8 290 9.3
W55 9104 88,6 90.9 787 0,64 0.5 -0.44 - 2.7 201.6 018 1917 1910 3705 993
kK56 90.5 7.5 940 772 0.0 0.5 -0.20 - 1061 185.5 193.0 1917 199.5 2.3 293
WKS7 91.7 BB.6 902 8.6 -0.03 -0.06 0. - 99,7 189.4 192.7 1917 194.4 D62 9.3
ve. 907 7.8 913 78.0 010 0.05 0.7 - 103.6 1956 2000 190.7 200.2 2.5 29.3
Sti by 0.8 0.9 0.8 1.2 035 0.3 018 - 9.9 &5 106 00 115 1 o
NLCl 07 07 07 039 029 0.2 0.5 - B1 5.4 87 00 98 09 0.0




Table C.15

US/CANADIAN TEST - DULLES INTERMATIONAL AIRPORT

BELL 206-L1 HELICOPTER BOT/TSC
7125155
CORRECTION DATA [
SITE: 7 SIDELINE - 150 M. SOUTH AUG. 28,1984
ACOUSTIC  TRACKING DATA (Hetere)
CORRECTED CORRECT10NS (48 BMGLE ~  (ACTUAL)  (REFERENCE)  SPEED(mfeec)
Ev  EPNL SEL PMLTR Alm ALPY ALAY A2 Wadv  (Deg) CPA SR CPAR SRR GRMD  REF
APPROACH -- BELL QUIET TYPE (SEE TEXT)
K47 ND TRACKING DAT
NAB  89.7 B&.3 90,9 77.6 L2 110 1.0 - 94.4 2141 2147 1917 1902 402 29.3
N9  BB.A BS.3 9200 7904 <042 —0.A3 -0.16 - 95.9  182.3 183.7 1917 1927 272 29.%
NS0 88,3 85.3 916 78.4 0,89 0,77 -0.60 - 8.2 207.1 209.3 19,7 19%.6 971 9.3
W1 88,3 B5.0 B9.8 76,6  -0.21 -0.24 0,06 - 1046 185.8 1920 191.7 198.0 29.4 29.3
fvg. 887 B5.5 911 77.9 0,37 0.30 0.08 98.2  197.3 199.8 1917 194.2 30.9 9.3
v 0.7 0.6 4.0 4. 081 0,75 0.48 - 45 156 147 0.0 27 B3 0.0
0LCl 0.8 0.7 1.0 1.3 0,96 0,88  0.80 2% 973 0 3. 7 0
APPROACH - BELL QUIET TYPE (SEE TEYT)
KNS B9.4 84.0 91.4 77.1 e [ 3.5 199.8 200.2 1947 192.0 4.2 29.3
ME? 89,7 5.9 89,9 766 -0.40 -0,43 0,10 - 28,1 1815 230.8 1911 743.0 28,89 293
Wi 90.1 7.0 92.8 78.9 0,63 0,51 -0.92 - 913 1.5 200.5 1917 1917 246 29.3
Me4i 89,3 862 92.0 782 070 0,60 -0,26 - 00,6  202.7 206.3 1917 195.0 28.8 29.3
NM&2 BB.S BS.4 B9.9  77.0 144 198 0.4 - 916 275 217.6 1917 1917 293 293
o, 8.3 81 912 705 0.58 0.49 -0.19 - 1010  200.6 211.3 1906 200.7 /.2 2.3
Stdbv 0.7 0.6 1.3 09 0,66 0.61 0.55 - {55 12.8 129 02 s 34 0.0
WLl 0.6 0.6 1.2 09 0.62 058 052 - 149 120 1203 02 25 T2 0w
TAKEDFF — TRRBET IAS S7kte, — ICAD
BRIl 8.8 BA.0 8.2 T35 -0.47 -0, -0.47 - 107.5 2097 219.9 0.8 2734 7.9 1.3
8813 8.3 844 B9.6 745 0,73 -0.75 0.3 - 10,5 198.6 2077 217.8 217.1 259 293
BRIS @67 829 888 732 0.4k -0.19 0.6 - 1020 209.1 2438 2498 7.5 2.9 2.3
BRI7 6.4 2.4 B7.2 72.0  0.87 -0.85 -0.53 - 100, 195.1 1988 D12.8 D144 243 99.3
BR19 B4.4 B2.4 889 732 -0.29 -0.30 -1.01 - 97.1 06,6 208.3 212.8 244 2.7 293
BRI 7.6 63,5 9.3 T73.6 TR v IR 9905 9151 2181 3128 915.7 27.8 9.3
B85 B7.8 BA.0 888 7.7 0.04 0,02 0.09 - 100.7 2134 2168 2108 2165 X9 293
. B3 G4 B A 02 04 0 - 1013 2068 211.7 7128 A7 264 293
v 0.8 08 0.8 0.8 0.8 0.3% 0.5 - 17 73 T84 Ton “aE 28 oo
WL LI 0.6 0.6 0.6 0.4 078 0077 0.26 23 54 &0 0.0 2.0 1.8 00
TAKEOFF — TARGET 146 57hts. - I1CAD
BI32 B7.4 83.8 @84 737 -0.47 -0.45 -0.38 - 92.4 2007 2029 MIB M9 B9 9.3
B734 87,5 83.8 B89 3.6 -0.88 -0.86 -0.34 - 91,6 194.3 194.4 319.8 219.8 053 129.3
736 B7.7 B39 9.1 73.8  -0.63 -0.63 -0.7 - 93,9  198.9 1993 1108 2132 2.4 29.3
R738 86,7 83,1 BI.A TR0 0 -0.79 -0.78 043 - 0.1  195.9 195.9 210.8 DiT8 247 93
BZ40 B7.4 83.8 838 709  -D.A3 -0.8 -0.07 - 3.8 2029 2033 NI8 N2 7.8 9.3
e B4 BT @0 T34 D4 0.4 T 92,3 198.9 199.2 212.8 213.0 264 29.3
Stdv 0.4 0.3 0.5 0.4 0.20 0.9 0.43 - 6 39 40 So0 0T 9.0 0.0
0% C1 0.4 0.3 0.4 0.4 019 0.8 0.3 - 15 37 I8 O00 02 0.9 0.0




Table C.16

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER DOT/T5C
7/25/85
CORRECTICH DATA
S1TE: 2 SIDELINE - 150 M, SDUTH AUG. 28,1784
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS {dB) RHGLE (ACTUAL ) {REFERENCE)  SPEED{m/sec)
Ev EFML SEL PHLTn  Alm ALEY ALRY A2 Hady {Deg) CP& SR CPAR SRR GRND  REF
150 w. FLYQUER —- TARGET IS 117kts, —- 0.5Vh
AR2  B1.1 BA.L 8 T4.8 =0.21 019 -0.17 .44 112.8 210,64 220.5 2121 20.2 57.6 4&0.2
A3 BA.E BT BT 74.8 -0.% 0.9 0.20 (.52 100.9  194.8 198.3 212.1 2160 59.2 40.2
MG B3.6 BZ,7 €14 740 =0.87 -0.66 -0.01 (.46 100.2  200.2 203.5 212,14 215,59 5.4 402
A6 B7.L B3 B9 754 -0.81 -0.74 Q.11 0.52 125,4  200.0 245.4 2121 280.2 59.1 0.2
AR7 852 824 BA.D 4.0 0.90 -0.89 0.15 (.46 90.1 1954 195.4 22,1 2.1 8.6 0.2
AAE  B7.7 B4.T 894 T75. -0.81 -0.84 0.9 0.52 109.3  197.0 208.8 212.1 248 59.% 0.2
Awg. BS.6 83,5 BR.2 T4 =0.73 -0.71 008 Q.49 106.4  199.7 213.3 212,01 2245 58.4 0.2
Std Dv 1.0 0.7 1.1 Db 0.2 0.27 0,14 9.0 132.2 5.8 19.4 0.0 17.8 0.8 0.0
9LCI 0.B 0.6 0.9 0.5 0.22 0.2 0,42 0.03 10,1 4.8 16l 0.0 147 0.7 0.0
150 w. FLYOVER - TARGET IAS 1i7kts. —— 0.9Vh
AIZ7 847 BL7 BB,1 75.7 =0.36 -0.35 -0.04 0.9 11,7 2046 220.2 212.1 2283 58.1  40.2
AZZB  B7.8 B4 BY.E 754 0.08 0.05 -0.02 1.08 105.4 2128 220.7 212.1 220.0 40.0 0.2
A129 B&.1 B30 87.5 74.8 =0.28 -0.78 -0.03 1.01 12,6 206.0 2444 212,01 251.7 S84 40.2
AL B7.7 B4.3 BI.A T5.E 0.2 0.00 0,15 1,14 106.0  211.7 220.2 212.1 220.7 58.1 &0.2
Avo. B7.1 B39 B88.7 T75.4 =0.13 -0.14 -0.04 1.05 1.4 208.8 2264 2121 230.2 5B.6  40.2
Std v 0.8 0.6 1.1 0.4 0.22 0.2 Q.06 0.08 8.0 4.1 1240 0.0 149 0.7 0.0
mrcl 0.7 0.8 1.2 95 0.26 0,23 0.07 0.09 9.4 4.8 14.2 0.0 172.5 8 % B




Tabkle: C.17

US/CANADIAM TEST - DULLES INTERHATIONAL AIRPORT

BELL 206-L1 HELICOPTER DOT/TSE
7/26/85
CORRECTION DATA
SITE: 3 SIDELINE. - 150 M. MORTH AU, 28,1784
ACOUSTIC  TRACHING DATA (Heters)
CORRECTED CORRECTIONS [dB) ANGLE (ACTUAL) {REFERENCE)  SPEED(w/sec)
Ev EPHL SEL PMLTe Alw ALEY AL A2 Hade (Deq) CPA- SR CPAR SRR GRHD  REF
6 DEGREE APPROACH -- TARGET 1AS S7hts. —- ICAD
ECI0 B5.7 H2.2  BA.Y  T.b 0,40 -0.B1 0.3 - ¥8.1 1771 178.9 19i.7 193.6 28,5 29.3
CCi12 Bs.1 823 @65 71.8 =0.37 =040 0.4 - ¥8.2 185.0 186.9 191.7 193.7 .1 293
C14 HD TRACKING DATA
CCi6 85.0 8Bl.B 8.7 70.0 =017 0,47 0.4 - 112.9  188.7 204.% 191.7 208.1 31.8 293
(C18 85.8 B25 855 70.8 -0.80 -0.7% 040 - 109.9 177.7 189.0 191.7 3.9 283 9.3
e 87.0 832 8.2 713 011 -0 ~000 - 5.9 189.7 190.7 1917 192.7 9.0 29.3
(€22 B88.7 B5.0 88.4 74.2 =033 -0.32 0.3 - 109.1  185.3 196.1 194.7 202.9 1.7 9.3
CC24 Be.4 B2.6 Bb.B Ti.6 sl S0 06 s 98.0  18L.9 183.7 1917 1936 9.8 .1
Avg. Bh.A B2 BA.1 T =044 0.4 020 - 103.2.  183.6 190.0 191.7 198.3 298 29.3
std v L.2- 1l L4 13 0.2 0.27 90.14 7.1 wd AR 0.0 b4 L3 00
WILH 0.9 0.8 1.4 - 10 0,200 0,20 0.1 9.2 3.7 b2 0.0 4.7 0.3 0.0
& DEGREE APPROACH -- TARGET IAS S7hts. — ICAD
L2131 87.6 BAZ 869 T72.5 0,22 0.2 02 - 107,72  187.2 1%6.5 191.7 201.2 .4 293
CI13 Rr.0 834 H7.6 723 .23 0.1 002 - g3 1955 191.1 1N 193 299 "3
(235 86.4 B30 85.2 72.2 -0.25 -0.24 -0.04 - 118.2 186,37 211.7 191.7 217.4 28.4 29.3
CIi7 85.9 B34 B3 704 0.02 4.07 0.0 - go.4 1714 192.2 1917 1925 2 M.7 293
L3y 87.8 84,7 828 734 0.8 -0.37 0.1y - 100.3 1839 186.% 1917 1949 9.7 3.3
Ay B5.9 B35 BL3 712 =0.42 -4,12 Q.12 - 103.8 188.9 1%6.8 191.7 199.9 29.8 29.3
Std v 0.8 0.9 L5 1.1 0,24 0,23 0,12 - 9.3 4.4 9.1 0.0 10.4 .7 0.0
MWrel 0.8 0B L5 1.0 A 02 012 - 8.9 4.4 8.7 0.0: 9.9 0.a b
4 DEGREE APPROACH -- TARGET IAS S7hts. -- ICAD
K4l BA.S B3.0 BH.A 715 =0.46 ~0.46 0.05 - 110.7  1B1.9 194.5. 191.7 204, .6 293
K42 85,7 82,7 868 T71.4 0.43 0.7 -0.12 - 7.0 1979 199.4 1%1.7 193, 29.2 1.3
KAl B7.0 H3.6 Bb.b 724 =0.20 -0.22 0.4 - 74,7 18,6 187.2 1917 192,37 28,4 29.3
¥AS  87.1 816 @7.2 Ti.2 -0.2 0,23 (.04 - 9.4 1853 1884 191.7 1939 190 29,3
K46  B7.? BA3 B TLE 0.4 -0.25 001 - 107.0  1BA.0 1945 191.7 200.4 28.8 29.3
« 87,0 834 855 LI -0.14 0,16 -0.01 - 01,6 187.8 192,8 191.7 196.% 28.8 29.7
Stdv 0.5 0.6 0.6 0.7 0,33 0,31 0.7 - 6.9 b.0 0.0 5.5 0.3 0.0
FLICL 0.5 0.6 0.6 07 0.32 0.30 007 - b.b 5.7 A8 0.0 5.3 0.3 0.0
& DEGREE APPROACH -- TARGET IS S7kis. -- 1CAD
M52 84,9 Bl.é B35 70.2 =0.17 0,21 0.4 - 110.1 1850 198.4 1917 20414 M9 293
KNS B&.5 B30 851 73,0 =0.47 -0.47 ~0.24 - 103.0° 181.2 187.6 191.7 1.4 286 2.3
K54 B9 B3.2 867 7.5 =015 . -0.18. -0.08 - i11.8 1867 201.0 191.7 2064 3282 9.3
KKSS Bs.0 BiI.1 8LY 0.7 0.12° 0.02 0.6 - 106.3 1689.9 197.7 191.7 199.7 '28.0 29.3
KUS6 - 847 BI.7  B2.h  H9.6 -0.18 -0.21 -0.08 - 122.9 185.6 2211 1917 2283 M1 B3
KKS7 87,2 Bi.6 8B.4 7M. 0.07 0.03 -0.47 - 93,3 1912 1S N7 1920 M3 B3
ﬁv%. B6.0 82,7 85.2 717 =013 -0.17 -0l - 108.2  18e.8 199.5 191.7 2048 27.7 29.1
Btd v 1.0 0.8 2,2 1.8 0.21 0,18 0.18 9.7 .80 11,7 9.0 12,5 1.0 0.0
Wrel o0 G 1B 13 0.17 0,15 0.14 8.0 2.8 9.6 0.0 10,3 e 0o




Table C.18

US/CANADIAN TEST - DULLES INTERMATIONAL AIRPORT

BELL 204-L1 HELICOPTER gﬂEfTﬂg
f26/8
CORRECTION DATA
BITE: 3 BIDELINE - 150 M, HORTH RUG. 28,1984
ACOUBTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) AHGLE (ACTUAL) (REFERENCE} SPEED{m/set)
Ev EPHL SEL  PMLTm Alw ALY ALAY A2 Redy (Deg) CPA  GR CPAR SRR GRND  REF
APPROACH -- BELL GUIET TYPE (SEE TEXT)
H47 ND TRACKING DATA
M4E 85,2 B81.9 83,2 49,7 -0.01 -0.05 1.8 - 96.3 1895 190.7 191.7 192.9 408 29.3
M  BI.2 B0.2 82.0 49.1 =1l =106 0,00 - 8%, . IM.2 171.% i.y 1nT? .Y 29,3
M50 84,4 Bl B2.6  49.4 8.5 0 Gl - 102.1 197.2 21,7 191.7 1961 285 293
N1 BA3 BL.2 B2 T70.0 =08 -D.87 B - M0 177.8 178,72  151.7 1921 W0 9.3
ﬂ?E. B4.3 81.1 BB 0.5 B3 038 02 - 5.8 183.9 185.% 1917 1932 U A3
fdv 0.8 0.7 0.6 0.4 0.72 0.54 0.78 - . 11.6 13.5 0.0 2.0 b.b 0.0
Micl 0.9 0.8 0.7 0.5 0,85 0.76 0.91 - 6.0 13.7  15.% 20 2.3 i SR
APPROACH -- BELL QUIET TYPE (SEE TEXT)
HHS8 - Bl 82,2 894 0,80 -0.78 - - 109.2.  176.500185:% 19,7 L0 W0 9.3
WS BAB 81,4 83,2 49.B 0.06 -0.03 -0.7% - 118.4 188.8 2144 191.7 217.8 24,2 2.1
KHs0  84.2 81,1 81.9 &B.8 -I,04 -1.01 -0.28 - 1006 1717 177 1917 1550 5.3 29.%
mﬁll u Eﬂ'-l B-E.E 6?:2 'ﬂ'-‘ﬂ -QIEU = - ?Ern 15“-3 1&1!“ 1?1-? ln-'q 25-? 2?-1
K62 ND TRACKING DATA
Avg. B45 Bl B2.4  49.3 =0.56 -0.58 -0.53 - 105.8  179.1 189.0 1917 202.1 28,5 9.3
td Ov 0.4 n-? uia 0-4 Glm ﬂ.#! 9-35 - 1“!2 ?-q 1?!'6 ﬂ'lﬂ' lll" 5-3 a-ﬁ
9ECI 2.0 B 0.7 0.5 b.56 050 1.8l - 12.0 8.7 2.7 0.0 13.5 6.3 0.0
TAKEDFF -- TARGET 145 STkis. —— ICAD
BRIl Bi.6 82,3 8.2 7.0 1.3 -1.31 0.0 - 99.7 187,0 189.B ‘2B 2159 266 9.3
BBIE’ Bﬁl! E-Zra B? l“ ?312 'ﬂm?* -HJ?" -0121 - 1“31? 1?3-6 N'Fl'! ?12-3 21? tﬂ E‘ﬁr'ﬂ 2‘?-3
BBIS 87.0 @3.2 @7.8 T72.9 -0.18 -0.18 027 - 105, 7 209.1 217.3 212.8 221.0 7.1 9.3
BB17 85,4 82,5 @87.8 71,9 -0.89 -0.B4 -0.45 - 105.4 195.3 2.5 212.8 2.7 4.8 2.3
BBI? B5.7 Bl.B BB.5 72.8 -0.28 -0.2% -1.54 - 197,59  206.6 216,46 212.8 2231.0 0.1 29,1
EB23 85,5 82,5 BRLY T72.2 -0,50 -0.48 902 - 97.0 202.5 Z204.0 212.8 214.3  28.4 9.1
BE2S 67.0 B33l @88.B 7.2 0.06 Q.02 021 - 05,3 2131 220, H2.B 2.6 W 9.3
Avg. B&.5 B82.8 88.2 T72.7 ~0.59 =0.53 -0.12 - 103.5 201.7 207.9 212.8 219.2 263 2%.3
Stdv 0.3 0.8 0.7 0.5 0.48 0.45 0,58 - 3.7 8.9 10,9 | f . 3.3 0.0
%X Cl 0.3 ¢4 0.5 0 0.3 &3 0. - 2.8 6,9 8.0 0.0 2.3 2.4 0.0
TAKEOFF -~ TARGET [AB S7kis. -- ICAD
BI32 BhO B2.4 RBL.E 721 0,8 ~0,37 -0, 42 - 91.5 2044 204.8 2128 243.1 5.8 29.3
BZM 86,5 82,8 82,7 7.3 -0.48 -0.46 -0.48 - §7.8 202,73 204.2 2i2.8 214.8 253 9.3
BZ3h 85,7 BIL.E 87,2 .5 =0,22 0,20 -0.42 - 91.7 207.4 208,1 2128 213,72 Za) A3
BZ3:8 B85.5 #62.1 RsB 71,2 Q.72 -0.68 -0.15 - 92.% 1978 198,1 212.B 2130 749 29.3
Bz4d 85,7 ©2.2 @867 T4 -0.43 -0.40 -0.0B - 92.0. 2034 0.4 2128 2129 1.8 29.3
2:3. .7 H2.4 852 1.7 -0.45 -0.42 -0,31 - 4.0 203.1 208,7 2.8 211.4 25,4 9.3
v 0.4 0,3 0.5 0% 0,18 0,17 0.8 - 2.3 L 0.0 0.8 1.0 0.0
0% Ct 0.3 0.3 0.5 0. 0.17 Q.17 017 - 2.1 3.4 1.4 0.0 0.7 0.9 0.0



Table C.19

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT
BELL 204-L1 HELICOPTER
CORRECTION DATA

SITE: 4 CENTERLINE - 150 M. WEST AlG. 28,1984
ACOUSTIC  TRACKING DATA {Meters)
i EURHEQEED CORRECTIONS (dB) AHGLE (ACTUAL) {REFERENCE)
Ev EPHL  ZEL  PMLTM Alm ALEY ALAY A2 Hady {Deg} CFA SR CPAR SRR
APPROACH -- BELL QUIET TYPE (SEE TEXT)
M7 92,1 89.2 9.9 B0.2 =175 -1.8% .30 - 108,5  110.0 114,00 132.8 '140.0
148 - @a e 7.2 1.64 1.4% - - 106.6 135,64 142.4 132,88 138,46
H#? '&qu EE-" E?I'E' ?4-? "ﬂhﬁl "0-'&1 Gl&'ﬁ = 12!5.3 123-? 15*1? 1:2-B IIEEHE
M30  BH.4 85,5 BB.2 748 2.07 1.8% -0l - 127.5  181.7 2037 132.B 147.4
Wil 88,3 853 872 7% -0.44 -0.44 0.47 - 89.8  126.2 128,2 132.8 132.8
Avg. B9.4 B&.& BRI 74,2 0,19 0.13 (.8} 111.8  135.5 152.6 132.8 148.%
Std v 1B 1.7 4 L& L.e2 1,51 1.8 - 15.8 2.1 M5 0.0 14.4
fRCl 21 1.7 23 2.5 1.3 144 1.2 15.0 A0 329 0.0 15.4
RPPROACH -- BELL DUIET TYPE (SEE TEXT)
MMSB 70,4 B7.0 90.3 74.8 0.53 0.47 1,24 - 1274 118.8 174,86 172.8 147.1
NNS? B8B.4 BS.7 BB.4 75,1 -0.21 -0.25 0.10 - 78.9 128,7 130.3 132.8 134.4
WMs0 €8, 65.8 BB.6 5.5 .43 0.3 -4,4% - 96.5 137,46 138.% 1328 1314
K6l B9.4 B6.3 BB.8 76.1 0.68 0.60 0,75 - 126.8  140.8 175.7 132.8 145.8
Hhs2 = 6.3 88,2 5.1 2.4 1,98 - " 93.9 163,2 163.46 132.8 133.1
Ava. 89,3 84,2 88,9 75.7 0,71 0.63 0,48 - 108.7  141.B 1565 132.8 144.,8
st& ﬂ'ﬂ' Q-E 0-5 ﬂ.ﬂ u'r? ﬂ'.ﬁ? EI.BE u-ﬁ] o 161? -12.'3 21;“ ﬂqﬂ i?i?
MLCI 0.9 05 0.8 0.7 ¢.83 0.78 0.74 16,1 12,2 .0 4.0 7.1
TAKEDFF -- TARBET 1AS S7kis. -- ICAD
BBii 88.2 84,9 @9.0 75.2 =179 -1.68 0,35 - 106.6  182.8B 159.9 190.4 198.4
BE13 83.4 84,9 BE.B 750 -1.38 -1.2% -0.02 - 106.5  159.5 174.7 190.4 1985
BBIS 87,7 84,1 877 7.0 046 -0.50 044 - 103, 181.5 186.9 190.4 195.1
BBl7 B87.1 83,y B7.4 731 -1.83 -1, 9.1 = 1.3 159.1 170.8 190.4 204.1
BRI B7.0 Bl.6 B7.L 72,8 -0.76 -0.77 0,14 - 103.2  176.4 181.2 190.4 155.5
BEZI 87.9 BA7 BY.E T75.0 =0.04 -0.07 -0.08 & 79.4 169.0 191.5 190.4 191.0
BEZXS Ba.4 82,9 87,2 7.8 =0.14 0,46 -0.5% - 124.%  187.3 227.3 190.4 2310
EEE. 87.5 84,1 &88.1 73.8 -0.91 -0.9¢ 0,14 - 07,9 175.1 1B&.T  190.4 202.4
ﬂ‘l" ﬂ'uﬂ n.ﬂ 110 1-2 @.?5 ﬂ'a?i 01#1 hrl E.! 11-? 1?-? ﬂ'-':l' 13|!

J0XCl 0.6 0.8 0,7 0.8 0.55 0,52 0,30 &.0 B.4 14,5 0.0 Wb
TAKEDFF -- TARGET 1S S7kis. -- ICAD
BZ32 B4.8 @18 BR.5 711 -0.96 -0.90 -0.10 - 92.8 173,46 171,27  190.8 191.0
BII4 B5.0 81,7 841 M.7 o L e W L P S 74.3 19,2 18%.7 190.8 151.3
BIZé 5.2 8l.B 857 7.4 -0.89 -0.B% -0,22 - 9.7 176 176,01 190.8 192.5
BII8 B5.2 BL.7 B840 T0.4 -1,71 ~1.67 0.0 - 94,3  180.4 160.8 190.8 191.3
3140 E4+? 31.5 55.? ?ﬂ'la “ﬂl'ﬁi -Q-S? ﬂ-u’E Y- ?Eiﬂ 1??10 1??11 1?°1H 1“!?
Ava. B850 81.7 858 7.1 =107 -3 A - f4.2  171.3 1717  190.8 191.4
Sty 0.2 04 02 04 0l OAl 03 - 27 AN Selyl ol
20%-Cl 0.2 0. 0.2 0.4 0,37 0.3 0.2 2.1 8.7 B 0.0 0.4

DOT/TSC
8/ 1/85

BPEED(m/sec)

————— e ———
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Table €.20

US/CANADIAN TEST - DULLES INTERMATIONAL AIRPORT

BELL 20&-L1 HELICOPTER poT/TsC
CORRECTION DATA W
SITE: 4 CENTERLINE - 150 M. MEST AUG. 28,1784
CORRECTED \ CORRECTIONS (dB} ngﬂﬁjfglt HETE&H? nnmié!?ém] SPEED{m/sec)

Ev EPHL GEL PHLTe  Als ALY AR A2 Mady {Deg) CPA  ER CFAR SRR GRND RH"-

150 m. FLYOVER — THREET IAS 117%is. — 0.5Vh

42 BB.2 BAY 0.7 774 =0.93 -0.93 0,12 0,21 91.3 1369 1369 150.0 150.0 51.7 40,2
AR 87.5 BAY R3S A2 =13 LW 0.32 0.26 135.7 1321 188.9 150.0 214.6 58.9 &0.2
ARS  B89.0 BAD B9 A9 -0.86 -0.84 1.05 0.7 1230 138.2 160.B 1000 17R.9  72.0 40,2
phé  B7.5 BT .l 770 =073 -0.72 0.11 0.2h 136.0 140,27 201.8 150.0 215.8 5H.6 0.2
#A7  BE.O  BE.1 90.5 746 -0.78 -0.77 0.14 0.26 115.7  139.0 154.4 150.0 146,7 W87 60.2
BAE  B7.4 BALE  BR.T  Th.B -1.74 -1.68 0,52 0.2% 124.7 1255 154.2 150.0 182.%  59.7 460.2
Avg. B7.9 BA? 90,1 4.8 -1.06 -1.04 038 0.25 121.1 1355 1468 150.0 1BAB  H0.9 40,2
StdDv 0.6 0.6 0.6 0.4 .40 0.38 0.37 0.01 16.5 5.2 .2 0.0 26.2 5.9 0.0
901 CI 0.5 0.5 0.5 0.3 0.33 0.31 0.30 0.01 13.86 4.3 19.% 0.0 2.5 .3 0.0
150 w. FLYOVER — TARGET 1AS 117kts, — 0.5Vh

W27 B7.7 B44 WA Th.b 0.1 90.11 -0.10 0.54 133.6 1515 209.2 150.0 207.1  59.3  60.2
AI28 87,8 MAS .4 771 0.02 =0.01 -0.02 0. 127.4 1497 188.5 1M0.0 1B8.% 59.8 40.2
AZ2?  B7.6 BAT A Thb 0.01 -0.02 -0.08 0.57 131.2 1494 198.7 150.0 199.5 58.9 40.2
AZI0 87,1 BT R0.1 TeS 0.22 0.9 -0,18 0.57 1213 152.8 178.8 150.0 175.5 56,5 60.2
fvg. 87,6 84,2 90,3 .7 0.10 0.07 -0.0% 0.55 128.4 150.9 193.B 150.0° 192.B H9.1 60.2
Btd v 0.3 03 0.2 0.3 0.10 0.10 0.07 0.02 5.4 s 131 0.0 137 .6 0.0
WiCll 0.4 0.4 03 0.3 0.12 90.12 0.08 0.02 8.3 1.9 154 0.0 1s.1 0.7 0.0




Table C.21

US/CAMADIAN TEST - DULLES INTERMATIOMAL AIRPORT

BELL 206-L1 HELICOPTER DOT/TSC
126/85
CORRECTION DATA
SITEr 3 SIDELIHE - 150 M. MORTH AUG. 28,1784
ACOUSTIC  TRACKING DATA (Meters)

CORRECTED CORRECTIONS (dR) ARGLE (ACTUAL) (REFEREMCE)  SPEED({m/sec)
Ev EPNL  SEL  PHLTH  ALm AU AL A2 Hady {Deg) CPh 5R CPAR SRR GRND  REF
150 ». FLYOVER -- TARGET 1S 117kts. — 0.9Vh
A2 BA.4  B3.2 87.%7 4.7 =LA <142 0416 0.4 101.6  190.8 194.8 212,10 26.6 57.6 60.2
A3 87,2 63.8 83.4 T4 =0.97 -1.00 Q.28 .52 122,9  194.8 232.1 212.1 282.7 99.9 0.2
MG 87,3 B3] 89.4 4.5 -0.65 -0.68 -0.05 (.52 117, 200.7 2260 2121 239.4 569 60.2
ARé  Ba.4  RI.D  88.7  T5.0 -0.67 -0.70 0.1 0.4 128.2  200.0 254.4 212.1 2698 99.1 0.2
a7 087.2 Bl.B BB.B 747 ~0.12 -0.18 -0.0B (.52 104.8 2104 217.6 212.4 219.4 58.7 60.2
RAB  B4.B  BI.T  BB.Y T4 .77 0,76 0.19  0.44 101.4  197.6 201.6 2121 2164 59.4  460.2
Ava. B&.Y B35 BB T4.é =0.72 -0.74 0.10 0.48 1128  199.0 2214 2.1 2057  SB.6 60,2
Std v 0.4 0.3 0.6 0.2 0.5 0.35 0.14 0.5 1.7 b.6 1.6 0.0 22.2 .1 0.0
Xl 0.3 62 0.5 0.2 8.2 0.27 0.11 0.4 9.b 5.4 17.B 0.0 18.3 0.7 0.0
150 . FLYOVER -- TARGET I1AS 117kis. - 0.9Vh
#Z27 B7.8 BA.0 9.1 T35 =0.34 -0,35 0.02 1.08 122,y  204.6 243.8 2i7,1 252.8 8.8 0.2
AI28 B6.4 B3.1 BA.E T4 =0.27 -0.26 0.0B 0,95 120.3  206.4 739.7 2131 2457  80.1 60,2
AZ2y @7.5 B34 B7.4 744 =0.26 -0.27 -0.01 L.14 105.7 2060 214.0 212.1 220.4 58.7 60.2
RI30 B5.0 825 R7.B T4.2 0.06 0.03 -0.15 1.01 101.2 2123 2164 212.1 218,72 58,2 40,2
Avg. BA.9 BI.2 BB.S T74.% =0.20 =0.21 -0.02 1.0% 12,5 207.3 228.3 212,01 2338 59.0 40,72
Etﬂ v 0.9 0.8 1.5 0.8 0.18 0.17 0,10 0.08 10.7 34 153 0.0 18.2 0.8 0.0
WICl 1.0 0.7 LB 0.7 0.2 0.20 0.11 0,09 12.8 4.0 18.0 0.0 21.4 0.7 0.0




Table C.22

US/CANADIAN TEST - DULLES TNTERNATIONAL AIRPORT

BELL 208-L1 WELICOPTER DOT/TSE
B/ 1/85
CORRECTION DATA
SITE: 4 CENTERLINE - 150 X. WEST AUG. 28,1984
SCOUSTIC  TRACKING DATA {Heters)
CORRECTED CORRECTIONS (gB) ANGLE (ACTUAL)  (REFERENCE)  SPEED{n/sec)
By EPML SEL  PHLTM  Alm ALP) /LAY /N2 Wadv  (Deo)  CPA SR CWAR SRR GRND  REF
& DEGREE APPROACH — TARGET 148 S7kts. — I1CAD
10 918 8R.9 934 80.7 0,33 0,30 -0.07 - 1253 140.0 1706 1350 1855 29.6  29.3
[C12 90,9 88.0 2.1 78.9 0,00 -0.01 .13 - 117.2 1353 1521 1350 1508 3.2 9.3
(014 89,8 869 90.1 76.2 -0.11 -0,42 0.0 - 923 1337 133.8 13500 1354 9.8 N3
CCl6  91.3 98.6 92.% 80,1 0,32 0.28 0.08 - 129.9  139.3 181.4 135.0 176.0 30.6 29.3
(1B 92.5 90.1 93.3 8.4 -1.65 -1.56 0,83 - 1306 1139 149.9 1350 1778 U3 N3
020 92.1 89.7 93386 81.8 -0,05 0,06 0.8 - 128.1  134.2 170.4 1350 (715 30.4 29.3
(622 934 90.7 935 8.6 -0 -1.04 0.46 - 140.2  120.4 188.2 1350 1.0 B9 9.3
CC24  93.0 90.5 95.0 82.2 0,65 0.8 .11 - 124,4  144,1 174.7 135.0 163.7 0.0 9.3
e, 1.8 89.2 930 B0.3 -0.00 -0.20 0.2 - 1935 132.4 1653 1350 1691 30.2 9.3
Sty 14 L3 1A L9 0.78 0.3 0.31 - 1.2 A0 MY RO 2ED WS 0
WLl 6.8 0.3 0.3 1.3 0,57 0.49 090 - 9.5 5.9 123 0.0 147 04 0.0
& DEGREE APPROACH —- TARGET 1A S7kts. —- ICAQ
6231 92.8 90.3 9.8  80.4 -0.30 <034 0.27 - 135.9  130.5 187.3 135.0 1939 0.4 29.3
(233 2.6 99,9 92.7 B0.3 1,04 0.9 -0.20 - 170.4 1897 177.3 135.0 150.9 30.2 9.3
0235 922 9.7 940 85 0,2 0.2 -0.05 - 21,4 {31.0 152.9 135.0 197.6 2B.3 29.3
CI37 92.6 90,1 93.7 B1.8 0,72 0.66 -0.10 - 133.0  184.6 197.7 135.0 18486 30,1 29.3
£Z3% 9.3 89.0 92.1 80.2 -D.64 =082 0,43 - 1239 1250 151.8 135.0 1626 30.8 293
fva. 92,3 89.8 92.5 80.8 0.1 0,09 007 - 127.2 1364 173.4 1350 1707 300 29.3
Std v 0.6 0.5 L0 0.7 0.7 0.68 0.1 - 67 102 205 00 k4 0.5 0.0
QL LI 0.6 0.5 1.0 0.7 0,69 0.85 0,25 - 6.4 9.7 19.8 0.0 157 0.9 0.0
5 DEGREE APPROACH -- TARGET 1AS S7kts. -- I1CAD
KAl 92.6 B9.B 9.0 80.% 20,64 -D.43 022 - (33,2  125.7 1725 AT 1852 3 1.3
WA2  §2.5 99.9 93.0 EO.A4 1,22 1.8 =047 - 122.7  152.8 181.5 135.0 180.4 28,9 29.3
K43 9.1 68.4 91.4 7B.4 0,50 050 042 - 96,1 137.4 1284 135.0 135.8 W9 1.3
KAS 2.2 B9.3 920 80.0 0.5 0.2 -0.03 - 17,2 1344 153.4 135.0 151.8  29.4 729.3
K46 929 90.3 94.0  B1.2 -0.57 0.5 0.0 - 97.2 1267 127.7 1350 1361 B.e 29.3
Ava.  92.3 89.5  92.4 BO.I 0,06 -0.08 -0.01 - 1133 1308 152.6 1350 1539  29.0 293
Sty 0.7 07 4.0 1.0 .81 076 8.9 - 16,2  il.4 4.8 0.0 2.5 0.3 0.0
0L CI 0.7 0.7 1.0 f.D 0,77 072 0.3 - 15,5 10,9 734 0.0 19.5 0.3 0.0
b DEGREE APPROACH -- TARGET 1AS S7hts, — ICAQ
KKSZ 88,9 85.9 883 75.4 0,43 -0.15 -0.01 - 97.7 1323 133.5 135.0 1362 28.8 29.3
KHS3 521 B9.S 932 80.4 -1.02 <100 0,10 - 899 120.5 120.5 135.0 135.0 2.5 29.3
kK54 93.1 90.5 2.9 8Ll 050 -0.50 0.9 - 1287  127.4 1550 135.0 1643 3.3 B.3
WSS 92,4 B9.7 943 BLLS -0.02 -0.05 0.9 - 10,5  133.8 142.8  135.0 1441 304 9.3
K56 90.7 88.3  90.2 78.0 -0.18 0.2 0.0 - 136.4  131.4 190.4 135.0 195.6 9.4 29.3
W57 91,9 89.4 94.2 B1.4 045 -0.17 -0.94 - 121,37  132.1 154.6 135.0 156.0 27.3 29.3
fva.  91.6 88.9 922 7%.6 0,33 -0.35 005 - 3.4 129.6 149.5 1350 155.6 28.8 29.3
Sd0v 1.5 1.6 2.4 2.4 0.37 035 0.6 - 17.5 5.0 4.0 0.0 22,9 1.2 0.0
920l 1.2 1.3 2.0 2.0 03t 0.9 043 - {4.4 i4 197 0.0 18.8 1.0 0.0




Table C.223

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPOAT

BELL 20&-11 HELICOPTER

DOT/TSC
8/ 1/85
CORRECTION DATA
BITEY 5 CENTERLINE - 150 M. EAST RUG. 28,1984
ACOUSTIC  TRACKIME DATA {Heters)
CORRECTED CORRECTIDNS tdR) ANGLE (ACTUALY (REFERENCE)  SPEED(m/sec)
Ev EPML SEL  PHLTe Alw AP ALY A2 Radv {Deq) CPA SR CPAR SRR GRMD  REF
150 m. FLYOVER — TARGET 1AS 117kts. — 0.%Vh
pR2  BA.A B35 885 753 -2.68 -2.55 0.84 0.23 135.1 115.9 1843  150.0 212.5 40.2 0.2
ARE.  H7.3 B4.4 904 74.7 -1.40 -1.5 0.43 0.2 125,1  128.2 156.6 150.0 183.2 59.1 40.2
AAS BA.A B34 RB? 7.7 =2.12 2,03 0,53 0.26 132.5  122.2 165.7 150.0 203.3  58.3 40.2
ABG NO TRACKING DaTA
RA7  B].A  BI.B 90,5 74.4 =076 -0.77 0,12 0.2% 117.1  139.2 199.3 150.0 171.6 58.5  &0.2
AR BP0 BAE  BR.2 74 =132 -1.29 0.3 0.2 127.5 1M.% 1663 150.0 189.1 592 40.2
Avg. B6.Y B39 BY.S Te.D =170 -L.64 0.45  0.25 127.8  127.5 162.4  150.0 192.0 59.0 40.2
sta v 0.5 0.4 0.9 0.4 0.74 0,68 0.28 .01 [ 8.y 4.2 0.0 1.2 0.7 0.0
02 C1 0.4 0.4 0.7 0.5 0.70 0.5 0,25 0.0 6.0 B.5 41 0.0 154 0.7 0.0
150 m. FLYOVER -- TARGET 1AS 117kis, — 0.9Vh
AZZ7 BL.3 B3Il BB.Y 755 -L.67 -1.61  0.54  0.54 130.3  126.8 166.2 150.0 196.7  60.1 40.2
Az2e  B7.1 840 905 749 =0.28 -0.2% Q0.0 0.54 120.6  145.4 168.9 150.0 174,2  60.1  40.2
h723  Bhh  BR.7 BY.Z 7.2 -0.19 -0.20 -0.04 0.57 127.8 46,7 183.6 150.0 1B9.8  SB.7 40.2
RLID  85.8 832 By A7 0.0t -0.01 0.1 Q.57 19,5 1849.6 171.8 150.0 172.3 57.4 40,2
6.5 BI.5 B9.3 758 =0.51 -0.53 0,10 0.55 12,5  142.1 173.1 150.0 183.3 59.1 40,2
Et% Dy, 06 .5 1.4 10 0.77 073 0.3 0.2 3.3 - T 0.0 115% 1.2 0.0
WECH 0.8 6.5 1.3 1.1 0.90  0.86 0,37 .02 5.3 12,2 1.1 0.0 14.0 1.4 0.4




Table C.24

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER COT/TSC.
8/ 1/
CORRECTION DaTA
SITE:: & CENTERLINE - 150°H. EAST AUG. 28,1784
RCOUSTIC  TRACKING DATA (Metiers)

CORRECTED CORRECTIONS {dB) ARGLE (ACTUAL}Y (REFERENEE)  SPEED{m/sec)
Ev EPHL.  SEL  PHLTe Alm ALIPY MAA) A2 Hade {Deq) PR SR CPAR SRR GRND  REF
& DEGREE APPROACH — TARGET TAS SThis. — ICAD
fi0 93,2 90.4 553 B3 031 -0.31 0.0s - 123.8  100.4 120.8 103.7 1247 9.1 29.3
CCi2 52.6 89.9 95.4 830 ~0dY 0018 B - 27,1 102.4 1.5 T 1300 235 293
014 90.5 87.5 92.4 734 =121 -1.d3 042 - 122.% 91.5- 109.0 103.7 123.5 9.4 2.3
014 32.0 89,3 9§42 BL3 =173 -l.6s 107 - 118.1 86,2 977 1037 1178 12,7 9.3
(18 953 .l 553 B -2.98 -2.88 0983 - 98.7 75.2 761 1037 1.9 A4 B3
CC20 93.4 90.9 9§5.2 .82.4 o Rl 12 R 1221 7.1 1155 103.7 122.4 29,3 29.3
LI 93.1 90,2 951 BAZ 0.3 0,27 0.0 - 124,9  104.8 170.1 1037 1.4 W7 9.3
EC2 731 M.s6 .6 BLE -1 -0.84 0.04 - 125.8 94,2 1182 193.7 127.% 276 %3
Avg.  92.6 900 947 820 -0.95 <0.92. 0.3 120.4 9401 (111050 10557 122,27 N4 B3
Et% Dy 1.0 1.1 Lo 12 1.0 099 038 - 9.2 .0 17.8 0.0 7.9 .7 o0
FEEl 0.7 DB 0.7 0.8 0.4 0.8 0.24 b.2 4.7 AL% .0 5.3 .1 0.0
& DEGREE APPROACH — TARGET 1AS 5Tkts. — ICAD
C73l- 215 '30;1 §33 BL =145 -0 Al - 129.0 .8 18,2 1630 184 .S 3.3
CI33 52.4 89.5 4§5.1 B4 =057 056 0.4 - 178.7 97.4° 124.B 103.7 132.% M7 B3
£I33 93.4 90.7 957 B4.A 0.6 0.6 -0.43 - 113.4 1110 120.9  103.7 112 2.9 B3
CZ37 919 8% §3.1 R0.4 f.ed  0.80 -0.12 - 14,3 i10.6 133.9 103.7 125.5 9.5 293
{239 93.1 90.8 94.2 833 =151 1 R = 142.0 B4R 137.B. 1037 8.4 Z7.RB 293
fvg. 92,7 §0.1 94T Bl =0:46 -0.45 .20 - 127.5 99.1 127,01 1037 136 29.6 29.1
Gtd Ov 0.6 0.6 1.0 L.b L% 107 047 - 0.3 11.h R4 0.0 20.4 1.0 0.0
gOrCl 0.8 G 1 1.3 .08 1.02 0.4 - p. 1.0 8.0 0.0 19.7 .0 0.0
& DEGREE APFRORCH -- TARGET 1A SThis. — ICAD
K4l 9.0 90.3 933 Bl.Ae -2 -Ze4 L4 = 143.0 7.0 129,00 1037 495 1LY 9.3
K42 92,6 89.% 9§51 £l 0.2 =0.14 -0.02 - 11,2 1019 119.2 1037 11,2 288 193
¥43 9.2 910 947 BIL.Y -1.58 -1.50 0.7 - 132.4 87.8 118.9 103.7 140.4 8.2 29.3
K43 93,0 907 943 BL.Y =103 =112 &2 = 7.2 20,8 114,1 1037 130.2 28.3 29.3
K46 92.% 99,7 9AB HID -L45 -1.59 0.7 - 1352 B7.00 1237 103.7 147.4 8.6 193
hvg. 92.9 90.5 945 823 =147 -1.41 Q.43 - 1319 B9.0 1:1.0 103.7 1424 .8 W3
Stdfv 0,2 0.4 0.7 07 0.95 090 0.3 - g.2 g.8 5.6 0.0 194 0.7 0.8
i cl 0.2 0.4 0.7 07 0.91 0.6 0,37 7.9 .3 3.4 0.0 18.4 0.7 0.0
& DEGREE APPROACH -- TARGET [45 S7kis. — ICAD
K¥S2 91.0 BB.6 939 807 2.4 -2.37 .3 - 130.4 79.5 04,7  103.7 1385 0 M.l D93
HKS3 ?E.E 50.3 4.0 8l.4 .84 =203 72 - 125.7 76,4 940 103,37 1207 0.3 D9
kK54 92,4 B9.6 955 8LE -0.32 -0.33 0.3 - 122.4 99.6 117.9 1037 122.7 B3I 9.3
WSS 9129 89.2 94.2 8l -0.43 -0.44 -0.33 - 95.9 98.5  99.0 1037 104.2 26,2 293
KeSs 90.5 B7.6 927 7197 -2.35 LM (.46 - 132.8 80.7 109.7 103.7 140.% 7.0 293
KK37 93,5 90,9 L1 (BR.R D72 -0.72 0. -~ 78.5 93.5 6.5 103.7 104.B 26,0 293
hvg. 92.1 B9.4 94,2 Bl.A =182 =147 0% - 117.6 8.4 103,7 103.7 128 2.9 293
éu v 1. L2 1.0 1. 1.5 1.08 0.4% = 16.3 0.4 9.0 0.0 158 0.9 0.0
e Ll 0.8 10 0.8 0.9 0.9% 0.B% 0,35 13, 8.7 7.4 0.0 12.8 0.8 0.0




DOT/TSC
84 1785

CRHD

SPEED(m/=ec)

SRE

102:0 1245
1020 102.4
102,0° 102.8
102.0 102.2

AUG, 28,1984

TRACKIHG DATA (Meters)

{REFERENCE)

CPAR

63,6
81.8

SR
ND TRACKING DATA

{ACTUAL)
b

43.4
102.8 103.7

EPa

119.5 148.3

ACOURTIC
ANGLE
(Dep)

Table C.25
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CORRECTIDN DaTA
CENTERLINE - 150 M. EAST

BELL 206-L1 HELICOPTER
N2

CORRECTIONS {dR)

US/CANRDIAN TEST - DULLES [NTERMATIONAL AIRPORT
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Table C.26

US/CANADIAN TEST - DULLES INTERMATIONAL AIRPORT

BELL 206-L1 WELICOFTER DOT/TSC
1/25/83
CORRECTION DATA
SITE: 1 CENTERLIME - CENTER AUG. 29,1984
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dR) ANGLE {ACTUAL) (REFERENCE) SPEED(w/sec)
Ev EFNL SEL PHLTw Ala AUPY ALGRY A2 Wady {Deg) EPA  BR CPAR SRR BRMD  REF
& DEGREE APPROACH -- TARGET [AS S7kts. -- ICAD
Y2 9.1 B%.3 943 8l -1.28 -1, 0.4F - 122.2 14,6 1313 119,37 1498 W7 29.3
CY4a 92,9 90.0 93.5 80.7 -0.57 -0.h5 052 - 91,2 1124 U244 1193 1194 W6 29,3
Y6 92.8 %0.1 53.8 Bl.0 -1.02 0,98 053 - 127,31 107.3 1349 119.3 150.0 0.4 293
cva 2.8 89.9 933 8140 -1.29 =1.23 0.4% - 128.4 4.3 13,1 19,0 183 9.7 9.0
cYip 91,5 90.7 94,1 @l.1 -0.84 -0.B1 0.42 - 117.7  10v.2 123,37 119.3 1.8 28.2 29.3
gYi2 92,3 894 4.9 62.4 g.21 0.8 007 - 1214 121.8 1430 119.3 140.1 29.3 9.3
cyia 92,8 90.0 94.3 8L.E8 =074 ~0.71 0.5 - 12,7  110.4 178.1 119,37 149,27 8.4 29.3
EYié 93,3 90.6 WM.B 8.7 -0.83 -0.80 Q.41 - 132.4 109.3 1480 119.3 1615 .2 293
CYig 92,6 90,1 95.0 814 -1.8 1.3 632 - 1229 104.2 124, 119.3 142.1 Wb 9.3
fvg. 92.8 90.0 94,2 Bl =0.85 -0.82 0. - 12,7 1083 1320 115.3 1444 297 9.0
StdDy 0.4 0.5 0.6 0.7 0.48 045 023 - 12,2 10.9 0.0 12.2 1.1 0.0
xcl 0.3 0,3 0.4 0.5 . 0.28 0.14 Tab 3.4 6.7 0.0 7.5 6.7 0.0
TRKEOFF -- TARGET 1AS S7kis. == ICAD
BYZ BR.4 B5.2 BY.D TE.A -3 -1.4% 0.7 - 116.6  134.4 150.,4 150.9 1#8.8 29.3 12%.1
BYS 8%.4 853 W2 759 =0.57 -0.54 -0.3% - 17,0  143.7 161,27 150.9 169.3 261 .3
gY9 89.3 855 915 763 -1,26 -1,24 0.8 - 107.7  132.6 139.3 150,9 13B.4 29,7 729.1
BYil B88.4 B4.9 9.5 760 -0.87 -4.88 0.3 - 112,0  138.0 148.9 150.9 1462.8B 29.4 293
BYIZ 68,3 ®4.64 B8%.5 Th.l -1.00 -1.00 0.35 - 10,2 134,3 138.9 150,95 183.8 29.4 29.3
BY1S 92.4 B8.4 A5 9.3 L3 LS -0.v - 110.6 207.5 221.6 150.9 181.2 M0 293
BY17 89.9 864 89.7 T -0.68 -0.68 0.43 - 105.6 140,7 145,01 150.7 1587 W7 193
Bvg. B9.4 B3B8 90.7 74,2 =358 0.5 0.0 - 110.1  147.6 158.1 150.9 16l.6 2.2 129.3
S;E n"I' 11" 1;3 1-? 1.5 1.5% 1-5“ |5“ Ex) 5.7 25.7 29.0 U.ﬁ 51? 115 0.0
goxcl 1.4 0.9 1.4 1.1 dl, s s = 4.2 19.4 2.3 0.0 A3 1.1 0.0
150 m, FLYOVER -- TARGET 15 117kts. =~ 0.9Vh
AY1? Bh.1 B2.7 B9 T2 =277 =266 074 - 108,3  113.1 119,01 160.0 18B.0  5R.1 60.2
Y20 87.1 B3.7 B%.E 7.7 -2.18 -2,08 Q.51 - 128.0 120.2 182.& 190.0 190.4 7.3 40.2
M BeY Bl 899 76 =242 =2.07 Q.81 - 128.2 121.0 154.0 150.0 190, B850  &D.2
AY22 86,5 B3.2 8R.6 74,7 2.0 -3.01 0.61 - 128.2  121.0 154.0 150.0 1%0. 59.0  &0.2
AY¥23 B87.% B2 BR.Y Th.S 0,34 0.28 -0.14 - 110.6 154.2 184,7 1500 1803 §9.3 60,2
M24 B8O BALT 904 7.4 p.32 .28 -0.16 - 110.6 194.2 1847 150.0 1&0.3 59.3 60.2
AY25 87,4 B840 89,7 8.8 0.6 =0.87 0.07 - 130.5 139.7 1837 10,0 197.3 §7.9 é&0.2
aY27 B7.6 837 ] 765 0.13 0.1 01T - 127.7  151.5 191.4 150.0 189.7 LB.8 0.2
AY28 B4 BI.L 894 7D 0,29 0,21 -0 - 127.2 1541 193.4 150.0 188.2 57.8 &D.2
AY2Y 87,0 83,5 BR.D T8 0.45 0.4 . = 117.4 1567 176.6 150.0 169.0 §B.4  60.2
W30 B&.7 BI.A F0.6 T76.2 0.42 439 -0LM - 129.0  154.2 201.0 150.0 193.0 574 &0.2
" E?-q E'Er'ﬁ E?l? ?E-l *ﬂ.?z "ﬂi?u u 11 - 122!3 HU.Z l'ﬁal? 15“.0 1“-? EE.‘J 'EU-E
g‘{ D'l' 0.6 '.'LE 'Lﬁ 0.7 1.3 1-24 G-‘E = ¥ 1?|6 23.8 0.0 15-1 0.7 0.0
0% Cl 0.3 03 03 0.4 p.71 0.8 023 - 4.8 9.6 13.0 0.0 B4 0.4 0.0




Table C.27

US/CANADLAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 204-L1 HELICOPTER DoT/TsC
F/26/83
CORRECTION DATA
SITE: 2 SIDELINE - 150 W. SOUTH AUG. 29,1784
ACOUSTIC  TRACKING DATA (Heters) ;
CORRECTED CORRECTIONS (dB) RANGLE (ACTUAL) (REFERENCE)  SPEED(m/sec)

Ev EFML SEL PNLTe Ale AR ALY A2 Hady {Deg} CPA GR CFAR SRR GRND  REF

& DEGREE APPROACH -- TARGET 1AS S7kts. —- ICAD

Y2 90.7 88.0 91.0 7.8 =0.15 -0.15 0.25% - 92.8 1894 1B89.6 1917 1919 .8 9.3
cYys4 92,1 B9.4 924 18.7 -0.07 -0.08 ¢33 - 192.5 19,7 1954 19L.7 1964 315 9.1
b 91.2 B8.4 91.B 783 -0.52 -0.52 0.4 - ¥7.4  1B1.% 183.4 1917 1933 31.0 2.1
CYB 92,1 B89.0 934 7.7 -0.27 -0.27 .11 - 10,1 1863 189,97 1717 195.3 294 9.0
cyio 9523 B9 92,7 TH.7 -0.07 -0.08 -0.15 - 116.3: 190,14 2.2 1917 3.9 M0 2.3
cY12 9.9 89.1 910 B0.4 0.20 0.18 ~0.07 - 9 195.4 A4 1917 202.7 293 XN.3
CYid 92,4 89.3 92,9 76.B -0.08 -0.0% -0.08 - f11.4  189.9 204.0 191.7 205.% M.b 2%.0
Cyisé 0.6 87.7 9.7 78.7 0.05 0.03 4% - P44 1924 1930 1917 192.3 W04 29,3
cyig B89.1 B4.2 89.3 75.B =046 ~0.44 -0.43 - 107.1  182.8 191.3 191.7 200.6 25.6 29.1

.4 B88.3 972.0 78.4 0,15 ~0.16 0.0 - 103.4 188.8 195.1 191.7 199.1 29.4 9.3

W 1.1 1-& 1r2 112 ﬂ'.ﬂ ﬂ.ﬂ 0.27 = 8.0 4.4 ¥ ﬁ.ﬁ ?J'. 1-& 0.0

0% CI 0.7 G4 HB 0.8 0,14 0,14 0.14 5.0 2.7 8 0.0 4.4 1.1 0.0
TAKEDFF -- TRRGET 1AS S7kis. -- ICAD

BE.4 BAS 89.9 745 -0.42 -0.A5 Q.01 - 59.0 2043 206,99 212.8 215.4 1.5 9.1
BYS B8.5 BA3 B9 718 =0.01 -0.07 -0.53 - f8.6 212.2 4.6 212,86 215.2 2.9 2.3
BYS 9.1 BS.7 90.6 755 -0.48 -0.89 011 - 98.6 202.6 2049 22,8 215.2 9.0 29.1
BY11 NO TRACKING DATA
BY1J £8.3 B4.4 8%.4 743 -0.3% -0.36 002 - 107.2 5.0 247 2.8 222.7 Bk 2.3
BYIS B8%.4 B5.3 ™Mb T2 -0.47 -0.47 0.28 - 97.1 2029 2045 212.8 2144 30.0 29.1
BYi7 88.8 847 0.7 754 -0.17 -0.1% 0 - 106.7 B4 217.8 22,8 172,27 .2 9.3
““3- 89.0 84.8 0.2 ?4.3 'ﬂrn "'ﬂl!" ‘LM e 10.2 206.0 210.4 Elz.g 21?!5 Eﬂl? ﬂll
StdDv 9.7 0.6 0.5 0.7 019 9.47 @28 - 4.5 1.8 5.8 0.0 3.8 1.6 0.0
ROLCI 0.6 0.5 0.4 0.8 0.15 0.4 023 - 3.7 3.1 48 0.0 3.2 1.3 0.0
150 s, FLYOVER -- TARGET 1AS 117kis, == 0.9Vh
AY19 88,4 BA.9 900 e 1.3 -1.27 0.2% 1.02 04,1 1847 192.8 22,1 28,8 8.0 60.2
AY20 88,0 B4 B9 70 -0.98 -0.%6 0.23 0.95 103.2  192.2 197.4 22,1 217.9 5B.9 é0.2
YL B%.0 854 910 0.2 -0.B1 -0.80 0.14 1.14 123.4 1960 234,8 212.1 254.1 SB.6  &0.2
AY22 NO TRACKING DﬁTﬁ
Y23 B9.0 BS.6 914 774 0.15 9.42 -0.10 1.20 12,9 2439 223 3.4 2.3 W2 8.2
AY24 N0 TRACKING DATA
AY25 B89.0 BS.3 9.5 T6.l -0.19 0,20 -0.08 1.26 100.7 207.4 2ii.4 212,01 2455 S84 8.2
AY27 B9.0 BE.S 910 748 .33 0.3 -0.1% 1.20 114.6 218,37 240.1 212.1 233.4 56.9 é&0.2
AY2R BS5.B B2.B 87.1 4.4 0,17 0,14 -0.17 1.01 105.4  215.0 2230 212.1 220.0 58.4 40.2
RY2? 88,0 04,2 BY.Y TS .28 0,25 -0.20 1.02 104,37 217.5 224,% 212,1 218,9 88,5 40.2
AYI0  BS.? B2.7 BA TR -0.19 -0.19 -0.1% 0.90 127.9  208.4 2642 212.1 268.% S1.A 80.2
fvp. B8.0 845 B9.7 759 0.9 -0,79 -0.03 1.08 110.7  204.2 224.5 211-1 0.7 %85 8.2
ﬂ'?j [V 5 SR B SR 13 S B D.42 0,58 0,18 0.12 9.7 1.7 4 0.0 18,7 0.5 0.0
X €l 0.8 0.7 1.0 0.7 .38 0.36 0.11 0.08 6.0 .2 137 0.0 11.6 0.3 0.0



Table C.28

US/CANADIAN TEST - DULLES INTERNATIONAL AIRPORT

BELL 206-L1 HELICOPTER DOT/TSE
7/26/85
CORRECTION DATA
BITE:: 3 SIDELINE - 150 W. NORTH AlG. 29,1984
ACOUSTIC  TRACKING DATA (Meters)
CORRECTED CORRECTIONS (dB) AHELE {ACTUALY {REFERENCE)  GSPEED(m/sec)

Ev EPNL SEL FPHLTe Ale AP AR A2 Hadv (Deg) ChA SR CPAR SRR GRND  REF
& DEGREE APPROACH — TARGET [AS S7kts. — ICAD
€2 Bs1 B2.6 B5.BE T70.% -0.91 -0.90 080 - 102.0 1755 179.5 191.7 196.0 M0.8 29.3
YA 87.2 B83.9 854 717 =653 0.2 0.1 - 120,86 183.2 213.2 1917 223.1 3.8 2.3
CYa - 854 Bl.a T34 -0.33 ~0.36 - = 59.7 185.5 -188.1 191.7 1544 3.0 2.3
Cys 87.6 842 8.2 73.6 0.7 0.8 G - 99.3  178.4 1R0.B 191.7 1942 29,1 9.1
CYid B6.9 B3.5 B854 7l.b -0.64° 0,60 0,03 - 100.6 180.1 183.3 191.7 195.0 28.2 29.3
CYi2 86.7 83.0 859 71.9 =0.04 -0.06 Q.00 - 1004 190,5 193.7 1917 194, 9.2 N3
CYid 87.1 83.7 @B&1 T2.7 -0.30 -0.28 -0.3% - 127.5  1Bb.2 234.6 191.7 2415 26,5 29.3
CYl6 87.9 84.6 88.0 73.6 =0.74 0.7 Q.4 - 102.0  178.0 182.0 19L.7 1%6.0 0.4 2.3
Y18 87.4 84.0 B85 74.1 -0.47 -0.44 021 - 100.9 1B2.8 185.2 191.7 195.2 .7 2.3
ﬂ{g. 87.1 83.7 Bs.7 Tl.é -f.482 081 0.1y - 105.9 182.2 1935 1917 203.4 9.6 29.3

v 0.6 0.6 1.1 14 0.1 0.5 B - 10.5 4.7 1B.5 0.0 17.0 1.6 0.0
JOICL 0.4 0.4 0.7 0.7 0.17° 0,16 0.20 - 8.5 &7 ALS 0.0 10.4 1.0 0.0
TAKEOFF -- TARGET 145 57his. — ICAD
BY3 B7.8 ®i.7 B%.4 TiB -0.42 -0.44 0,15 - 107, 204,31 243 NM3.8 231 W4 9.3
BYS 687.2 85.3 @815 738 0.1 0.07 0.8 - 102.4 212.2 217.3 212.8 217.8 268 29.0
BY? 87,3 B83.5 90.4 748 0.5 ~0.4% 0.1% - 116.7° 02,6 226.8 2132.8 T3B.1 0.5 2.3
BYil 87.0 83.1 89.4 7.7 =032 031 =0.0% - 115.2  206.4 228.1 212.8 235.1 2.3 9.3
BYI3 87.5 @3.6 BH.1 7.5 -0.35 -0.35 046 - 109.5 20510 7.4 A28 TN W7 0.3
BY1S 87.2 83.6 B8.7 T2 -0.24 -0.23 Q.00 - 107.8 207.8 218.3 212.8 2234 188 29.1
BYi7 87.5 837 @893 7.7 =017 -0.20 0.32 - 43,7 2E.5 352 A28 9.8 M0 9.3

» 87,3 835 893 7.7 -0.29 -0.30 0.0 - 14,7 2047 219.3 212.8 24,2 9.4 N
Std v 0.3 0.2 Y 07 0.17 0.4 027 - 13,7 3.2 9.3 0.0 W04 1.6 0.0
fLCt 0.2 0.2 0.5 0.5 0.12° 0,11 6. - 10.1 .3 B9 0.0 32.2 1.2 04
150 w. FLYOVER -- TARGET 145 117kis. -- 0.9Vh
Wyl? 88.8 B84.8 91.3 789 0,01 -0,03 -0.13 0.9 1.8 211.3 297.7 212.1 298.9 58.2 #&0.2
AY20 BB.3 B46 894 THD -0.99 -1.00 0.0 1.04 118.4 192.2 218.8 212.1 241.5 572 &b.2
W21 87.7 B4.1 8.8 760D -1 L2 038 L4 101.9  186.2 190.3 212.1 216.8 591 60.2
AY22 NO TRACKING DATA
AY2Z3 B7.6 BA.2Z BB.Y 76l 0,25 0,1% -0,12 107 107.2 5.6 2257 2.1 2231 G922 60.2
Y24 NO TRACKING DATA
W25 B7.6 BAl BB.7 Th.b -0.47 -0.47 -0.01 1.1 128.1 201.9 2064 U2 9.6 BT O0.2
Y27 = B3 B30 T8 e e R A 1.06 98.5 207.3 209.4 2.1 2145 39.0 4&0.2
AYZB B8.3 B4.4 0.5 Th.b 0,16 0.14 -0.1% 1,14 113, 5.0 34,2 N2,1 2.1 88,2 802
AY29 87,3 61,9 88.0 Th.2 020 0.1 -0.17 0.9 105.6  215.6 223.9 2,1 20,2 385 6.2
AY3I0D BB.4 B4.E 906 TL.2 0.56 0.53 -0.38 1.02 16,7 .7 0.5 2120 3. 5.4 80,2

. BA.0 843 BR.G THT =0.20 -0.72 -0.07 1.05 113.9  207.7 234.1 221 2.1 G583 0.2

v 0.5 0.3 14 0. 0.61 0.5 0.22 0.09 12,1 12,2 311 0.0 2.1 0.7 0.0
i Cl 0.3 62 0.7 0.3 0.38 0,37 0.15 0.04 7.5 7.8 19.3 0.0 17.4 0.4 0.0




Table C.29

US/CAMADIAN TEST - DULLES INTERMATIONAL AIRPORT

BELL 206-L1 HELICOPTER DﬂT{}gg
CORRECTION DATA
SITE: 4 CENTERLINE - 150 M. WEST AlG. 29,1984
ACOUSTIC  TRACKING DATA (Heters)
CORRECTED CORRECTIONS (di) AHBLE (ACTUAL) (REFERENCE)  SPEED{w/cec)
Ev EFHL SEL  PNLTa Alm ALPY AAY A2 Hady (Deg) P SR CPAR SRR GRND  REF
& DEGREE APPROACH -- TARGET 1AS SThts. -- ICAD
2 91,5 BB.B 93.6 8l.4 =0.92 -0.B8 049 - 136.5  121,0 178,7 1350 1941 .6 29.3
£Yd 9.8 890 924 TS -1.09 -1.06 0.75 - 107.3  120.4 125.1 135.0 1414 319 29.1
Y6 9.7 90.0 92.64 79.8 =0.96 -0.92 0.51 - 117.8 1223 138.2 135.0 152.7 M.6 29.3
cya 92.4 87,9 934 809 -1.47 -1.3% 0.47 - 1249 11e.5 142.1 1350 1847 29.2 9.3
cY1o 9.6 89.8 93.4 81,0 -0.49 -0.47 0.07 - 125.7 128.3 197.9 135.0 186.3 287 2.3
vl 92,1 8%.4 931 608 .00 -0.01 0.0 - 123.0 1349 1808 1350 1809 29,9 9.3
Cyi4  9i.1 88,2 910 78.5 0.9 0.1 0.25 - 1.7 1120 1454 1350 160.5 2 28.8 29.3
CYlé HO TRACKING DATA
Cyig 20.9 88.4 90.9 78.4 -1.52 -1.M 0.7 - 121.6 1154 135,53 135.0 158.5 304 9.3
- 7.7 8%.2 9i.6 80.1 -0.92 -0.88 Q.41 - 122.4 122.% 148.1 135.0 1826 0.0 293
std v 0,7 0.7 1.4 1.1 0.47 0.46 0.25 8.2 6.3 16.8 0.0 15.4 1.1 5.0
#LCl 0.5 0.5 0.7 0.7 0.3 0.31 0.17 Sa3 4.2 113 0.0 10.5 0.7 0.0
TAKEDFF -- TARBET 145 S7kts. — ICAD
BY3 86.9 3.4 H.8B M0 =132 113 005 - 4.8 1713 17,9 1904 1910 14 093
BYS 88.0 B84.3 87.8 741 -0.25 -0.27 -0.82 - 125.5 1869 229.7 190.4 2339 5.1 29.3
BY? 827 B3.6 B89.8 T3 =157 -1.4 -0,33 - 120.8  16b.6 193.9 190.4 221.6 244 293
BYil 87.6 B4.1 87.7 73.4 1.8 -1.01 Q0.1% - 100.7 172.5 175.6 i90.4 193y 2B.2 9.3
BYI3 87.6 B4.0 BB.5 744 -1.22 -1.44 0.2% - 110.5 1704 182.0 1%0.4 2013 2.4 9.3
BY1S 87.4 840 88,2 7.7 =0.72 4.8 003 - 9.6 1744 1769 190.4 193.0 27.6 29.3
BY17 864 ©3.0 BB.4 743 -b.86 -0.78 -1.24 - 1.6 177.0 2369 190.4 2548 20 29.3
87.4 83.8 88,3 4.1 =1.02 -0.9% -0.4 - 2.0 174.2 195.3 190.4 2151  26.1 29.3
0.6 0.5 0.7 0.5 0.4 0.37 0.53 - 14.3 8.5 274 0.0 24, 5 2.7 0.0
MICI 0.4 03 05 0.3 0.3 LT L3 - 10,5 4.8 19.B 0.0 18.0 2.0 0.0
150 ». FLYOVER -— TRRGET 1AS 117kts. -- 0.%Vh
aY19 B1.5 B4l 0.7 7.0 -5 -5 0.77 0.8 131.9 1145 154.0 150.0 201.4 5B.7 0.2
AY20 88.2 BAY R0.7  Th.T <208 -2.00 0,47 (.54 126.4 121,84 150.% 150.0 184  57.2 0.2
AY21 BRI BALE 1l TTA -2 -0 070 0.57 127.4 1%.2 1801 150.0 18B.% 09.6  60.2
AY22 HO TRACKING DATA
MY23 88,7 854 91.7 78.4 0.14  0.10 -0.06 0.80 128.5 1581 1931 150.0 191.8 §9.4  60.2
AY24 HO TRACKING DATA
AY2S 87.7 B4.7  B9.B8 7AS -0.50 -0.4% 0.03 0.2 129.8 142,27 1850 1500 195.2 §8.2 60.2
AY27 88,7 85.2 9.2 TH.E 0.32 0.47 -0.24 0.59 125.6  157.4 193.7 150.0 1846 5%.1 0.2
AY28 - By %1 .2y 021 - 0.57 1323 153,73 207.2 150.0 202.B 579 60.2
AT2? 880 B4 MY TG 0.17 9.17 -0.15 0.51 119.6 152.7 175.5 150.0 172.5 58.9 0.2
AY30  B8.% A 51,8 77.2 0.36 0.33 -0, 0.51 126.2 155.3 192.4 150.0 183.B §7.4 460.2
gtg. 88.2 847 9.2 7.5 =0.68 -0.57 0.15 0.54 127.5 1408 178.¢ 150.0 190.0 G8.5 60.2
v 0.5 04 0.8 0.8 L3 1.23 Q.43 0.04 1.8 i7.4 215 0.0 9.3 0.9 0.0
LEl 0.3 03 9.5 0.5 0.80 0.77 0.29 0.03 2.4 10.8 13.3 5.0 5.8 9.5 0.0



Table C,30

US/CANADIAN TEST — DULLES TNTERMATIONAL AIRPORT

BELL 204-L1 HELICOPTER DOT/TSC
8/ 1/85
CORRECTION DATA
SITE: 5 CENTERLINE = 150 H, EAST AUG. 29,1984
' ACOUSTIC  TRACMING DATA (Meters)
CORRECTED CORRECTIONS (dE) BHBLE {ACTUAL) (REFERENCE)  SPEED{sm/=ec)
Ev  EPML SEL  PNLTm Alm ANUP) ALGAY A2 Mady (Des)  CPA SR CPAR SRR GRND  REF
& DEGREE APPROACH -- TARGET 148 S7hts. — 1CAD
CY2 93,1 90,2 95.5 82.5 -1.33 -1.27 087 - 1245 90,2 112.2 1037 1.9 0.9 9.3
CYA 93,6 90.9 95.3 813 -0.17 -0.18 0.33 - 125.6 1018 176,9 1037 129.7 3.2 9.3
Y6 9.9 B899 95.5 83.1 -0.43 -0.44 0,38 - 134.2  99.0 138.1 103.7 1846 307 29.3
CYE 91,5 90.&4 947 82.4 -0.45 -0.84 0,17 - 1318 96,7 129.6 1037 139.0 78,9 729.3
CYlo 9317 91.2 955 831 -0.90 -0.87 0.14 - 11,0 944 112,17 10%.7 1237 8.1 293
CY12 92.6 B89.6 982 Rl 0.23 0.2 -0.14 - 1231 1061 1267 1017 1938 289 B3
CYi4 933 90.64 945 B81.B 0,45 -0.41 -0.20 - 934 - SaA 9 AN LT s 993
CY14 929 90.4 95,4 B3.b 0.29 0.2 0.04 - 130.1 1067 139.5 1037 1355 30,2 293
LY 93.4 914 955 812 -1,02 098 0.5 - 133,37 931 1280 103.7 1425  30.8 29.3
fvg. 937 90.5 951 83.0 -0.52 -0.50 0.22 - 12,6 98,3 123.3  103.7 130.1  29.4 29.3
Stdhv 0.4 05 0.5 0.6 0.55 0.52 0.30 - 12.7 57 138 04 95 1.6 0.0
90X Cl 0.2 0.3 0.3 0.4 038 937 048 - 7.9 3.5 8BS 00 78 100 0.0
TAKEDFF -- TARBET 1AS S7his. -- 1CAD
B3 B9.3 B5.6 9.4 74.7 .30 1,30 038 - 108.7 97.4 102.8 1M.4 117,56 78,9 29.3
BYS  89.5 85.7 90.9 76.3 -0.9% -1.00 -0.21 - §9.8  100.5 107.0 1114 1131 259 29.3
BY? 90.2 Bb.A 92.6 77.8 -1.17 <417 45 - 1193 98,7 1112 1114 1778 304 29.3
BY1l 90.4 866 93.5 78.5 -0.64 -0.65 0.52 - 100.0 1041 105.7 111,84 1131 3.4 293
BYil B9.! B85.3 9.7 7.7 -0.83 -0.82 0.17 - 1072 1021 106.9 111.4 116.6 28.6 29.3
BYIS 90.4 B8b.5 92.% 77.7 -0.50 -0,51 -0.20 - 108.9 105,46 1116 1114 1177 269 1293
BY17 90.5 867 9.8 775 -0.56 -0.54 -0.21 - 103.5 105,31 108.3 i1.4 114,86 268 9.3
fve. 90.0 841 921 77.3 -0.86 -0.86 0.14 106.8  102.0 107.2 11.4 117.2 8.4 293
StdDv 0.4 0.4 0.9 0.8 0.3 0.4 03 - 6.7 .2 42 00 5.1 2,00 0.0
B DL O 04 0.7 0 0.23 0,23 0.7 - 4.9 2k 0.0 37 1.5 00
150 m. FLYOVER —- TARGET 1S 117kts. — 0.5Uh
AY19 866 B33 BB.8 755 =2,63 ~2.501° 0.8 0.5 1061 114,9 1196 150:0 156,01 5.6 60.2
AY20 87.7 B4.x  90.3  78.0 =396 =315 0.60 0.5  120.8 119.0 1385 150.0 174.6 58.1 0.2
AY21  BA.Y B3.7 B9 761 -2, 73 =216 0,80 057 1261 1195 48.0 150.0 185.7 58,1 0.2
#4122 ND TRACKING DATA
AYZ1  87.8 BALE 0.1 77.1 0.43 0,37 -0.19 0,60 1251  155.4 1924 150.0 165.8 5.2 60.2
AY24 HO TRACKING DATA
AY25  87.6 B4 907 7.7 -0,40 -0.40 -0.04 0,42  129.2 1434 1853 150.0 193.5 578 0.2
AY3?7 -  BAA 909 7.9 0.3 0.20 - .59 97.5 1531 154.5 150.0 151.3 .6 60.2
AY28  87.4 B39 50.3 76.3 0,43 0.1 -0,16 057  125.1 1517 1855 150.0 183.4 8.4 60.2
AY29 874 841 90,7 748 0.44 054 -0.3& 0.51 1796 158.5 2083 150.0 195.2 577 A0.2
AY30 87.0 83.8 888 75.4 0,38 0,34 -0,33 050  107.7 1555 1632 150.0 1574 S7.4 0.2
fvo. B7.3 BA0 90,0 76.5 0,46 -0.63 0.10 0.5 1187  141.3 1659 150.0 175.9 Se.1  40.2
v 0.4 0.4 0.8 0.8 1,32 126 0,45  0.04 11,8 181, 204 0.0 158 0.8 0.0
Ll 0.3 0.3 0.5 0.5 0,82 0.78 .30 0.03 7 GG € G- - I 1 T 5 T




APPENDIX D
Magnetie Recording Acoustical Data for Statiec Operations

This appendix contains "As Measured" 1/3-octave noise data for static
tests conducted on August 27 and 29, 1984, Time averaged (approximately
32 seconds) data are reported for acoustical emission directivity angles
established every 45 degrees from the nose of the helicopter. Inm
addition, the standard deviation of 16 consecutive 2-second data samples
for emission angle are presented. A detailed anelysis of static data is
contained in Section 8.9

The reader may also find it helpful to refer to Figure 11, a diagram of
the acoustical emission angle convention.






Table D.1|

US/CANADIAN TEST - DULLES INTERNATIOMAL AIRPORT

ooOT/TSC
1r 7785

BELL 2046-L1 HELICOPTER
1/3 OCTAVE NOISE DATA -— STATIC TESTS
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