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SUMMARY

The purpose of the DC-9 Refan Program was to establish the technical and
economic feasibility of reducing the noise of existing JT8D powered DC-9
aircraft. The Refan Program was divided into two phases.

Phase I provided engine and nacelle/aircraft integration definition
documents for installation of the JT8D-109 Refan engine on the DC-9 series
aircraft, prepared preliminary design of nacelle and airplane modifications,
conducted model tests for design information, and provided analyses for
economic and retrofit considerations. Phase II included detailed analyses.
hardware design and fabrication, and flight testing to substantiate the
design and obtain flyover-noise data.

The JT8D-109 Refan derivative of the basic JT80-9 engine with the
minimum treatment acoustic nacelle was selected from Phase I for the design,
analyses, construction and flight testing during Phase H. The work described
in this report documents the uffor t carried out under this phase of Contract
NAS 3-17841.

The noise levels determined as a result of the DC-9 Refan test program
conducted in compliance with Federal Aviation Regulations, Part 36 were 95.3
EPNdB for sideline, 96.2 EPNdB for takeoff, 87.5 EPNdB for takeoff with cut-
back, and 97.4 EPNdB for landing approach.

The noise reductions achieved by the DC-9 Refan airplane may be indicated
by comparison with a baseline airplane equipped with JT8D-9 hardwall nacelles.
A limited flyover-noise test of a C-9A military version of this configuration
indicated that the FAR Part 36 noise levels were 95.7 EPNdB for takeoff with
cutback and 106,1 EPNdB for landing approach.

The DC-9 Refan flight test program provided extensive flyover noise data
In a range of power settings and distances from the aircraft to the microphones.
Because of the completeness of the data the limits of the 90 percent confidence
for all derived noise levels were within + 0.8 EPNdB.

The use of the Refan engine on the DC-9 would reduce the 90 EPNdB
community noise exposure contour areas by 40 percent for the maximum gross
weight airplane and between 19 and 34 percent (takeoff with and without
cutback, respectively) for a typical mission airplane. The 95 EPNd8
contour area was reduced by 50 percent for takeoff without cutback for both
the maximum gross weight and typical mission airplanes. for takeoff with
cutback, the 95 EPNdB contour area is reduced by 30 percent for both the
maximum gross weight and typical mission airplanes.

The use of microphones at a height of 10 meters (33 feet) to acquire
free-field noise data and the effect of air turbulence an noise propagation
were studied.

The test data also provided information for the study of engine noise
source levels and engine/nacelle acoustic characteristics. A description



is provided of the noise source separation and prediction procedures used
to identify, isolate, and predict jet, core, fan inlet, fan exhaust and
turbine noise levels, spectra and directivity from ground static and flyover
noise data. Evaluation of inlet and tailpipe treatment effectiveness,
flight effects on jet and core noise, and engine installation effects on
turbomachinery noise are also included.
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INTRODUCTION

The continuing growth of the air transportation industry, with resulting
increased numbers of operations from established or emerging airports and
increased population density near airports, has resulted in an effort to
control human exposure to aircraft noise. The government and industrial
organiza.ions have pursued a number of programs directed at producing
quieter airplanes and aircraft engines. During the late 1960's, research
related to the noise generated within the engine itself and research related
to absorptive materials were sufficiently refined to be applied to the develop-
ment of the quieter high-bypass-ratio turbofan power plants for the new
generation of wide-body commercial transports.

However, much of the existing and expanding fleet of standard-bodied
transports are powered by the JT3D of JT8D low-bypass-ratio engines.
Two approaches to reduce the noise of these low-bypass-ratio engines appear
to be feasible. One approach is to apply the technology of sound absorbing
materials (SAM} to nacelle treatment, with possibly a jet noise suppressor.
A number of government and industry studies have considered that approach,
and commercial transports being delivered in the mid-1970's include the SAM
treatment. A second approach is to replace the fans of the present low-bypass-
ratio engines (JT3D and JT8D engines) with larger fans with minimal changes
in the components and general operating characteristics of the core engine.
The result would be a reduction in jet exhaust noise - of particular interest
for the JT8D engine - and possibly both improved engine fuel consumption and
a substantial increase in thrust.

In August 1972, the NASA Lewis Research Center authorized the Douglas
Aircraft Company, the Boeing Company, and Pratt and Whitney Aircraft Company
to develop and investigate the economic and technical feasibility of reducing
noise by developing engine and airframe/nacelle modifications. The program
covered the JT30 engine and the DC-8 and 8-707 it powers and the JT8D engine
and the DC-9, B-121, and B-737 it powers. At the end of approximately four
and one-half months, all effort on the JT3D was terminated. All subsequent
studies were performed on a derivative engine of the Pratt and Whitney JT8D-9
engine designated the JT8D-109.

On the basis of the results of the Phase I effort the Douglas Aircraft
Company was authorized on 30 June 1973 to proceed with a Phase II study that
would include the nacelle/aircraft design and construction, kit costs, ground
compatibility tests, analysis of ground static noise data, and flight worthi-
ness, flight engine/aircraft performance and flyover noise tests.

This volume presents FAR Part 36 noise levels, EPNL- and dB(A)-distance
maps, noise contours, spectral studies on extra ground att ranvation, turbulence,
ground reflection, noise source levels, static-to-flight predictions,
and engine/nacelle acoustical characteristics of the DC-9/JT80-109 Refan
aircraft.

The Douglas effort on the Phase II of the NASA Refan program is documented
as a 'Summary" in reference 1, the "Design and Construction" in reference 2,
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and the "Performance and Analysis" in reference 3, which contains the engine/
aircraft performance, flight test results, supplemental test results,
structural analysis, and the economic and retrofit analysis.

In this report, both U.S. Customary units and International System of
Units (SI) are used, however, all calculations and measurements are with
U.S. Customary Units.

ft
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AIRCRAFT AND ENGINE/NACELLE DESCRIPTION

The Refan flight test program was perfo tined using a DC-9-31 aircraft
powered by Pratt and Whitney Aircraft JT8D-109 engines with acoustically
treated nacelles. The aircraft had a structurally modified fuselage and a
new shorter span pylon to accommodate the new larger engine/nacelle and
thrust reverser. Figure 1 compares the JT8D-109 Refan engine/nacelle with
the existing JT8D-9 baseline engine/nacelle.

The Refan engine/nacelle installation (which replaces the existing two-
stage fan with a larger diameter single-stage fan) includes an extended inlet
with 49 inches of treatment on the cowl wall, a long acoustically treated fan
duct with a treated duct-length-to-height ratio (L/H) of 7.2, and an extended
tailpipe with 51 inches of treatment (L/H = 2.3) on the tailpipe walls
(figure 2). Photographs of the inlet and tailpipe acoustical treatments are
shown in figures 3 and 4, respectively.
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FIGURE 1. JT8D ENGINE/NACELLE COMPARISON
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r INDICATES ACOUSTICAL TREATMENT

LOCATION
TREATMENT PASSAGE DUCT

LENGTH / HONEYCOMB PERCENT
OPENINGLENGTH ( L) HEIGHT ( H) HEIGHT RATIO

L/H

DEPTH FACE
SHEET

TUNING FREQUENCY Of
ACOUSTIC TREATMENT INAAREA SYMBOL in. (m) in. Im) in. (cm)

INLET of 48,6 ( 123.4) 24,0` (60.9)' 2.00 0,56 (1,42) 6 3150

FAN CASE
Q

7.0 (17.7) 33,2 (84.3) 0,2 1.0 (2.54) 20 1250
FWD OF ROTOR
FAN CASE g 6,0 (15.2) 8.7 122.11 1.5 0.5 (1,27) 12AFT OF ROTOR

4A 11.25 (21161 6.1 (15.5) 0.4 0.25 (0.64) 12 6300
FAN DUCT 413 56.0 (14,2) 8.9 122.6) 2.5 0.5 (1.27) 12 3150

4C 15.6 139.51 7.9 1	 120.11 1.0 0.5 (127} 12 3150

TAILPIPE 5 51.0 (129.F) 22,5 (57,2) 2,27 0,35 (0,89) 12 6300

FAN DUCT
O

8,4 (21,31 6,1 115,5) 1,6 0,25 (0,64) 12
INNER
SURFACE 6B 11.0 (27,9) 8.4 (21.3) 1.3 0.5 (1.27) 12

NOTE! ( 1) ALL ACOUSTIC TREATMENT WAS HONEYCOMB CORE ON PERFORATED SHEET
(2) TOP SHEET HOLE DIAMETER IS 0.114-0.152 cm (0.045-0,060 in.)
(3) TOP SHEET THICKNESS 1S 0.0405 cm (0.016 in.)
(4) CORE HONEYCOMB CELL_ SIZE IS 0.95 cm (0.375 in.)

•(RADIUS)

FIGURE 2. ACOUSTICAL TREATMENT DETAILS FOR THE DC-9 REFAN

0- ^;



^r

gm-

OL

of

mom

FIGURE 3. JTBD 109 INLET ACOUSTICAL TREATMENT
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FIGURE 4. JTBD 109 EXHAUST DUCT TAILPIPE ACOUSTICAL TREATMENI
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TEST DESCRIPTION

Flyover Noise Tests

The flyover-noise tests consisted of actual and simulated takeoff and
approach flights and correction flyover flights as listed in table 1 , with
flight profiles as shown in figures 5 through 14. A`total of 112 runs
(aircraft flyovers) were attempted; 48 to simulate takeoff including takeoff
with cutback and 47 to simulate approach including two segment approaches.
Data from 17 of the runs were not analyzed because of various equipment or
operational problems. However, sufficient data were obtained to satisfy all
test objectives. The microphone locations required to acquire the necessary
data are shown in figure 15.

The test aircraft was a DC-9 Series 31 (Fuselage 741) equipped with
JT8D-109 Refan engines. The configuration of the aircraft systems for the
noise test were: pneumatic and hydraulic system;, normal, auxiliary power unit
off, air conditioning packs off during takeoff and bleeds off during approach,
and landing gear up for takeoffs and down for approaches.

tip
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TABLE 1
DC-9 REFAN FLYOVER-NOISE MEASUREMENTS

tIl

TARGET THRUST
HEIGHT OVER

MICROPHONE C6 FLIGHT PROFILE
DATE ISEE FIGURES

L8 INI ft	 (m)RUN TIME TYPE OF FLY7VF ; .5 THROUGH 14)
1 NO TRACKING
2 NO TRACKING
3 NO TRACKING

4 1 075 13,500 WOMB) FULL POWER TAKEOFF 2250	 (686) D1

5 0755 13,500 (60,048) FULL POWER TAKEOFF 2200	 (671) E1
6 0804 13,50019,500 {60,048142,256) TAKEOFF/CUTBACK 2150	 (655) F1
7 0814 13,50019,500 (60,048142,256) TAKEOFF/CUTBACK 2150	 16551 F2
8 0823 13,500 (60,048) FULL POWER TAKEOFF 2350	 (716) E2
9 0932 13,500 160,048) FULL POWER TAKEOFF 2316	 (706) D1

10 0948 13,500 (60,048) FULL POWER TAKEOFF 2428	 (740) E 1
11 0956 13,50019,500 (60,048142,256) TAKEOFFICUTBACK 2322	 (708) F1
12 1003 13,50019,500 (60,048142,256) TAKEOFF/CUTBACK 2248	 1685) F2
13 1011 13,500 (60,048) FULL POWER TAKEOFF 2382	 (726) E2
14 MILITARY JETS
15 1034 13,500 (60,048) FULL POWER TAKEOFF 2550	 (7771 E3A
16 1043 13,50019,500 (60,048142,256) TAKEOFF/CUTBACK 2288	 (697) F3
17 1050 13,50019,500 (60,048/42,256) TAKEOFFICUTBACK 2163	 (659) F4
18 1100 13,500/9,500 (60,048/42,255) TAKEOFF/CUTBACK 2206	 (672) F5
19 1118 13,50019,500 (60,048142,256) TAKEOFFICUTBACK 2175	 (663) F6
20 1125 13,50019,500 160,048142,256} TAKEOFF/CUTBACK 2247	 (685) G4
21 1134 13,50019,500 (60,048142,256) TAKEOFF/CUTBACK 2399	 (731) G1
22 1142 13,50019,500 (60,048142,256) TAKEOFF/CUTBACK 2213	 (675) G2
23 1149 13,50019,500 160,048142,256) TAKEOFFICUTBACK 2189	 (6671 G3

24 1-31-75
0929 6,900 (30,691) 6 = 50-DEG APPROACHF

825	 (251) D1

25 0940 5,800 (25,798) 6,; = 50-DEG APPROACH 808	 (246) D2
26 NO TRACKING
27 1014 5,500 (24,464) 6F = 50-DEG APPROACH 800	 (244) Eta

28 1033 5,100 (22,685) 6F - 50-DEG APPROACH 803	 (245) E2
2P 1042 5,300 123,574) 6F = 50-DEG APPROACH 792	 (241) E3
3D 1052 5,600 (24,909) 6 F = 50-DEG APPROACH 841	 12561 E4
31 1	 1102 5,200 (23,130) 6F = 50-CEG APPROACH 845	 (258) E5
32 I	 1110 5,600 (24,9051 6F = 50-DEG APPROACH 857	 (2611 E6
33 1120 4,700 (20,906) REDUCED THRUST APPROACH 846	 (258) 03
34 1129 4,500 (20,016) REDUCED THRUST APPROACH 832	 (254) D4
35 1137 4,300 (19,126) REDUCED THRUST APPROACH 856	 1261) D5
36 1143 3,400 115,123? REDUCED THRUST APPROACH 949	 (289) D6
37 1151 3,200 114,234) REDUCED THRUST APPROACH 801	 (244) D7
38 1157 2,800 (12,454) REDUCED THRUST APPROACH 826	 (252) D8

39 2.175 6,500 (28,9121 6	 = 50-DEG APPROACH 850	 (259) D1
093232 F

40 0940 6,900 130,691) 6F = 50-DEG APPROACH 826	 (252) 02
41 0948 6,100 127,133) 6F = 50-DEG APPROACH 813	 1248) D3
42 0956 3,200 (14,234) 6F = 50-DEG APPROACH 825	 (251) E1
43 1004 4,600 (20,461) 6F = 35-DEG APPROACH 825	 (251) E2

IO



TARGET THRUST MICROPHONE C6 FLIGHT PROFILE
DATE {SEE FIGURES

LB IN) ft (m)RUN TIME TYPE OF FLYOVER • 5THROUGH 14)

44 1013 3,800 (16,902) bF = 35-DEG APPROACH 842 (257) E3
45 TRAFFIC
46 1031 3,800 (16,902) & F - 35-DEG APPROACH 837 (255) E4a
47 1040 3,800 116,9021 SF=  35-DEG APPROACH 844 (257) E5
45 1049 3 ,800 116 ,902) a F = 35-DEG APPROACH 827 (252) E6

49 1100 4,000 (17,792 bF = 35-DEG APPROACH 830 (253) E7
50 1110 4,100 (18,237 &F = 35-DEG APPROACH 833 12541 E8
51 1119 5,400 (24,019) 6F = 50-DEG APPROACH 817 (249) D4
52 1129 3,100 (13,789) REDUCED THRUST APPROACH 796 (243) 05

53 2-2-7 13,700 (60,938) FULL POWER TAKEOFF 2062 (629) C

54 0946 13,700 (60,938) FULL POWER TAKEOFF 2117 (645) DO
55 0953 13,700 160,9381 FULL POWER TAKEOFF 2208 (673) D1
56 1001 12,700 (56,490) TAKEOFF 2066 (630) D2
57 1008 12,700 156,490) TAKEOFF 2169 (661) D3
58 ABORT
59 1021 11,700 (52,042) TAKEOFF 2230 (680) D4
60 1030 11,700 152,042) TAKEOFF 2155 {657) 05
61 1037 10,700 (47,594) TAKEOFF 2134 (650) D6
67 1047 10,700 (41,594) TAKEOFF 2214 (675) 07
63 NO TRACKING

64 NO TRACKING

65 2.3-75
1105

13,500 160,048) FULL POWER TAKEOFF 2312 (705) C1

66 1115 13,500 (60,048) FULL POWER TAKEOFF 5592 (1704) E1
67 1123 13,500 (60,048) FULL POWER TAKEOFF 5594 (1705) E2
68 MILITARY JETS

69 1140 13,500 (60,045) FULL POWER TAKEOFF 6112 11863) E 1e
70 1149 9,500 142,256) TAKEOFF 4860 (1481) E3
71 N.G.

72 1209 8,000 (35,584) TAKEOFF 4014 11224) E5
73 1218 9,500 142,256) TAKEOFF 3840 (1186) E4a
74 1226 8,000 (35,584) TAKEOFF 3940 0 201 1 E6
75 1241 13,500 (60,048) FULL POWER TAKEOFF 4293 (1309) Etc
76 N.G.

77 1302 8,000 (35,584) TAKEOFF 2435 (742) H1a

78 1319 8,000 135,584) TAKEOFF 2200 1671) H2
79 1327 7,000 131,136) TAKEOFF 2200 (671) H3
80 MILITARY JETS
61 MILITARY JETS

82 1348 7,000 (31,136) TAKEOFF 2300 (701) H4b
83 1358 7,000 131,136) TAKEOFF 2500 1762) H4c
84 1504 13,500 (60,048) FULL POWER TAKEOFF 2350 (7161 C1
85 1513 13,500 (60,048) LEVEL 808 1246) DI
86 1521 13,500 (601048) LEVEL 745 D2
87 1528 9,500 (42,256) LEVEL 625 (1911 D3

r^

x

>a

f

1	 ay ^.
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TABLE 1 (CONTINUED)
DC-9 REFAN FLYOVER-NOISE MEASUREMENTS



'TABLE 1 (CONCLUDED)
DC-9 REFAN FLYOVER-NOISE MEASUREMENTS

DATE TARGET THRUST  I	 OGH	 V RM 
HEIGHT FLIGHT PROFILE

ISEE FIGURES
LB IN) ft (m1RUN TIME TYPE OF FLYOVER 5 THROUGH 14)

88 MILITARY JETS

89 MILITARY JETS

90 1546 9,500 (42,256) LEVEL 505 1154) D4b

91 1553 9,500 142,256) LEVEL 570 (1741 D3a

92 2-5.75
0857 6,000 (26,688) b	 = 50-DEG APPROACHF 2275 1693) D1

93 N.G.
94 0914 6,000 (26,688) SF - 50-DEG APPROACH 2420 1738) Dtb

95 0923 6,000 126,688) &F = 50-DEG APPROACH 2427 (740) D1C
96 0932 6,000 (26,688) 60 = 50-DEG APPROACH 2531 (771) D2

97 0940 5,400 (24,019) SF = 50-DEG APPROACH 2555 (779) D3

98 0947 5,400 (24,019) 6F = 50-DEG APPROACH 2516 (777) D4

99 1008 3,900 117,347) Y = 5.5-DEG APPROACH 1700 (518) El

100 1015 3,900 (17,347) y = 5.5-DEG APPROACH 1801 (549) Eta
101 1023 3,500 (15,5681 y = 5.5-DEG APPROACH 1910 1582) E2

102 1030 3,100 (13,789) -y = 5.5-DEG APPROACH 1902 (580) E3

103 1038 2,900 112,899) y m 5.5-DEG APPROACH 1921 (586) E4

104 1046 3,100 (13,789) y = 5.5-DEG APPROACH 1918 15851 E5
105 1053 3,100 (13,789) -t - 5.5-DEG APPROACH 1918 (585) E6

106 1102 3,200 (14,234) ry = 5.5-DEG APPROACH 1800 (549) F 1

107 1115 2,000 118,896) y m 5.5-DEG APPROACH 1897 (578) F3

108 1157 3,200 (14,234) y = 5.5-DEG APPROACH 1951 (595) F2

109 1205 2,000 (8,896) y = 5.5-DEG APPROACH 1879 (5731 F4

110 1213 1,500 (6,672) ry - 5.5-DEG APPROACH 1940 (591) F5

111 1220 1,500 16,672) y = 5.5-DEG APPROACH 1850 (564) F6

112 1	 1227 2,000 (8,896) y = 5.5-DEG APPROACH 1899 1579) F4a

•

NOTE:

01: TAKEOFFS

_0i	 • RUNS 4, 9, 53, 65, AND 94 FULL POWER TAKEOFFS FROM RUNWAY

• ALL REMAINING TAKEOFF RUNS STARTED FROM LEVEL FLIGHT, SIMULATED AFTER ARRIVAL AT A
SELECTED POINT OVER RUNWAY

• FULL POWER TAKEOFFS — RATED TAKEOFF ENGINE PRESSURE RATIO MAINTAINED

• REDUCED THRUST TAKEOFF — POWER ADJUSTED FOR SPECIFIED ENGINE PRESSURE RATIO AND
PRESCRIBED AIRSPEED

LANDING APPROACHES

• POWER MAINTAINED UNTIL END OF RUN ARRIVAL AT SELECTED POINT OVER RUNWAY, CONTINUED
LEVEL UNTIL CLEAR OF AREA 	 •

• FOR CONSTANT FLAP SETTING RUNS — FLIGHT SPEED MAINTAINED CONSTANT, ENGINE PRESSURE RATIO
AS REQUIRED

• FOR REDUCED POWER RUNS OR HIGHG fA ANGLE GLIDESLOPE RUNS — FLIGHT SPEED AND ENGINE
PRESSURE RATIO MAINTAINED. FLAP iETTING ADJUSTED AS REQUIRED

8 F INDICATES FLAP SETTING

y INDICATES GLIDESLOPE
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Test Site

The Douglas Aircraft Company maintains flight test facilities at Yuma
International Airport, Yuma, Arizona. The Yuma test site has ground handling
equipment, airspace, weather conditions, and a 4054 m (13,300 ft) runway
that satisfy the requirements of the test program. It also has a Douglas
maintained CAT II ILS, a Laser Tracking System, a surveyed flyover-noise test
range, and a microwave transmission system.

The general topography of the test site is shown in figure 15. The
measurement locations were situated in an agricultural area southwest of the
Yuma airport, with an elevation of approximately 35.5 to 65.5 m (120 to 215 ft)
above sea level. The natural surfaces are sandy soil having various degrees
of compaction, with loose compaction predominating. The surfaces adjacent to
all test microphones were spaded in a random pattern, to assure consistent
surface conditions for all microphones and also to eliminate the possibility
of excessive surface absorption at any of the measurement locations. There
are no obstructions, for example, trees, buildings, hills or cliffs at any
measurement point. The test site meets the requirements of reference 4.

Although microphone location C6 was 70 feet below the runway elevation
and near a declivity, an analysis of the flyover noise data at microphone
locations C4 and C6 (Appendix E) shows tnat the C6 data were not significantly
affected.
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Measurement Systems

The Douglas Aircraft Company has designed a;14 developed a variety of
special equipment and instrumentation subsystems to meet the requirements of
the various company conducted acoustical tests. The subsystems used during
aircraft flyover-noise testing are grouped into four categories: those for
acoustical, meteorological, space-positioning, and airplane operation para-
meters. The subsystems are shown in figure 16 and described below.

The components that make up the acoustical subsystem for the acquisition
of flyover-noise is shown in figure 17. The control of the system is from
the mobile sound-recording van shown in figure 16.

The microphones were tripod-mounted with the microphone cartridge 1.22 m
(4 feet) above the ground and oriented in such a way that the sound impingement
on the microphone diaphragm was at approximately grazing incidence throughout
the noise recording. Several microphones were flush-mounted with the cartridge
of the microphone mounted horizontally in the center of a plywood board 1.2 m
(4 ft) by 2.4 m (8 ft) by 19 mm (0.75 in.) thick with the microphone diaphragm
normal to the ground plane. An additional microphone was mounted on each of
two movable towers 10 m (33 foot) high. All microphones (except the flush-
mounted) used windscreens for all tests. High-frequency preemphasis was
utilized to extend the dynamic range of the measurement system.

For each noise recording, the gain settings on the signal-conditioning
amplifiers were set to obtain optimum signal-to-noise ratios for optimum dynamic
recording range on the magnetic tape. The flyover-noise data were recorded on
a 14-channel intermediate-band FM recorder operating at 76 mm (30 in) per
second. In addition, the time of day (IRIG-B code) synchronized to the
standard-time broadcast by radio station WWV (National Bureau of Standards)
was recorded on a separate tape channel, along with each flyover-noilsc
recording. A dynamic system calibration with a reference sound pressure
level was recorded in the field with a piston phone. Also, the frequency
response of the recording systems (excluding microphone cartridge) was
calibrated with a recording of a broadband "pink" noise generated by a precision
pseudo random noise generator for a period of 2.2 seconds. Immediately
before or after each flyover-noise measurement, a recording was made of the
ambient noise levels, with the same system gain setting as that used for the
flyover recording.

The definition of flyover-noise levels for specific aircraft operation
parameters requires the monitoring and recording of (1) airplane flight
conditions, (2) propulsion system operation, and (3) airplane systems con-
figuration.

The flight test aircraft was equipped with the Douglas Airborne Digital
Data System (ADDS) and a cockpit camera focused on the pilot instrument panel.

The ADDS is designed to monitor the aircraft and engine operating para-
meters by means of an airborne integrating data system, a telemetry microwave
link, and a ground data tenter. The ADDS system provided real-time monitoring
aboard the aircraft and a magnetic tape recording for subsequent processing.
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Surface temperature and relative humidity required for determining the
attenuation of flyover-noise due to atmospheric absorption and for correcting
the measured SPL's to standard or reference-day weather conditions were
recorded.

The meteorological equipment used to measure surface weather conditions
includes a 10 meter Mobile Atmospheric Recording Tower (MART) system (figure 18)
with a Weather Measure temperature and relative-humidity measuring system and
Beckman-Whitney wind measurement system. Each produced a strip chart record
on time-calibrated paper.

Soundings of upper-air weather data were taken before, during, and after
the flyover-noise tests, to define the vertical gradients of temperature,
humidity, air turbulence, and wind. Temperature and relative humidity were
obtained from continuous analog recordings obtained from an instrumented light
airplane (figure 19). The aircraft: sensors are part of a Meteorology Research
Inc. (MRI) airborne instrument package. The ambient air temperature was
measured by an MRI Vortex Temperature Sensor. The Humidity Sensor shown in
figure 19 was supplemented by a Qewpoint Sensor. to obtain a greater degree of
accuracy for these tests. The wind speed and direction were obtained from
theodolite tracking of weather balloons. The minimum accuracies of the
measurements are + 0.3°C (+ 0.5°F) for air temperature and the difference
between ary- and wet-bulb temperature, + 1.5 m/s (± 3 knots) for wind speed,
and + 10° for wind direction.

Also installed in the airplane tas a MRI Universal Indicated Turbulence
System, which consisted of four comb. - %ents: .a pitot-static tube( figure 19),
a sensitive fast response differential pressure transducer, a solid-state
signal converter, and an appropriate panel indicator. Through the use of a
miniature computer, the turbulence signal was converted to an output that was
then displayed on an analog recorder. The levels of turbulence R, are scaled
from 0.0 for calm air to 10.0 for severe turbulence in a small aircraft. The
quoted accuracy of the system is ± 1.0 R.

Space-positioning data were measured during the flyover-noise testing

O'k'	 to determine sound-path distances. The sound path distances were synchronized
in time with the noise data. The Mobile Automatic Laser Tracking system
(MALT) uses an auto-track monopulse optical-radar, with a multipower laser as
the rangin-beam energy source. MALT , is self contained in a small truck
(fi gure 2033, uses a portable power source, and can acquire, track, and record
the position of a retroreflector-equipped airplane (figure 16). 'Tracking
range is up to 18 288 m (60,000 ft) with elevation coverage of -0.09 to + 0.79
rad (-5° to +45°), and azimuth coverage of + 2.09 rad (+ 120°). Line of
sight permitting, microphone locations were also determined from the MALT van,
thereby eliminating the need of a transit survey. All space positioning
data (and time codes) were recorded on magnetic tape in a digital format for
subsequent computer processing.

Certai ►i of the landing approach flyovers were made with flight test paths
other than that of the Yuma airport ILS. To help the pilot maintain the
required glidesiope, a pulsed light visual landing aid (PLVLA) consisting
of a portable light system was used (figure 21).
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Data Processing Systems

Noise signal recordings were reduced to time-series spectra by the
Douglas-developed Controlled Integrating Spectrum Analyzer (CISA) shown in
figure 22. Figure 23 is a block diagram of the system, illustrating the data
flow and monitoring points. The system consists primarily of a General Radio
(GR) 1921 Real-Time Audio Spectrum Analyzer controlled by a small digital
computer. An incremental magnetic tape is generated for further data
processing within a large-scale digital computer. The GR-1921 is a hybrid
spectrum analyzer with 24 analog 1/3-octave-band filters and a digital detector
section employing true integration techniques. This analysis system meets the
requirements specified in paragraph A36.2(d) of FAR Part 36. Table 2 lists
some of the basis characteristics of the major components comprising CISA.

Each flyover-noise recording was digitized by using a 0.5 second integra-
tion period mode within the GR-1921, to encompass ambient noise and the 10-PNdB
down points both before and after the point of maximum Tone Corrected Perceived
Noise Level (PNLTM). The digitizing time-spans were determined from A-weighted-
level histories of the flyover-noise recordings.

The SPL reference calibration signals, the broadband "pink" random noise,
the frequency-response calibration signals, and the ambient noise were digit-
ized for subsequent computer processing. An approximate 10 second period of
ambient noise was analyzed fo v each flyover-noise recording.

The computer program accounts for all gain adjustments applied to the
data generated by CISA, normalizes the 1/3-octave-band levels by using
reference-level calibration signals of any frequency in the range of interest,
adjusts for system frequency response by using recorded broadband-random
"pink" noise signals, and accounts for the presence of background noise on
an energy basis.

To obtain the maximum degree of repeatability, the "pink" noise frequency
response calibration was processed by ensemble averaging of thirty data sample
points with 2.3 second integration-time.

The computer program corrects any effects that the ambient noise may have
on the flyover-noise SPL's and to ensure that erroneous spectral irregularity
corrections are not computed when the flyover-noise levels fall below the ambient
noise levels. All flyover-noise levels between 5 dB and 10 dB of the ambient
noise were corrected for the presence of the ambient noise on an energy basis.
All flyover-noise b^.nd levels within 5 dB of the ambient-noise level were deleted

To meet the requirements of FAR Part 36, Paragraph A36.2(d)(4), the
computer program performs "moving averages" of three 0.5 second scans (obtained
from the CISA 0.5 second integration-time samples) to roduce sound pressure
values (corresponding to "Slow" on a Sound Level Meter) every 0.5 second. For
those engine performance parameters that vary during a flyover, average values
were determined over a short time interval (minimum distance divided by 200)
centered at time of maximum tone corrected perceived noise level. Other per-
formance parameters that remain constant were obtained from the data tabulations.
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TABLE 2

CHARACTERISTICS OF THE CONTROLLED INTEGRATING SPECTRUM ANALYZER (CISA)

1.	 GENERAL RADIO 1921 REAL -TIME AUDIO SPECTRUM ANALYZER	 III KENNEDY MODEL 16001360 INCREMENTAL TAPE RECORDER
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A computer program was used to edit and combine the measured 1/3-octave
band levels from the CISA system, the space -positioning data generated by MALT,
the airplane-performance data as recorded by the ADDS, and the meteorological
data from MART. The resulting magnetic tape was then input to another
Douglas -developed computer program for subsequent data analyses.
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DATA ANALYSIS AND CONFIDENCE

Data Analysis

The magnetic tape generated by the digital computing system is the source
of input data for an IBM 360 computer program used to process the flyover-
noise data, to calculate test and reference EPNL`s and peak A-weighted sound
levels.

A flow diagram of that Douglas-developed computer program is shown in
figure 24. The computer print out can provide a variety of selectable data
presentation formats. One of the basic data presentations available is the
measured SPL history that provides 1/3-octave band spectra at 0.5 second
intervals. Other data also presented at these same intervals are: overall
SPL (OASPL), A-weighted sound level dB(A), perceived noise level (PNL), tone
corrected perceived noise level (PNLT), acoustic range, and optical range.

A number of corrections must be applied to the measured data to account
for differences between test conditions and required reference conditions.
The parameters which must be adjusted to reference conditions are temperature,
relative humidity, flight path, referred net thrust, and airplane path speed.
Temperature and relative humidity adjustments affect noise attenuation during
propagation along the sound path as calculated according to the procedures of
ARP 866. Flight path adjustments affect sound attenuat i on due to noise path
distance changes, but in addition the duration correction is also affected.
The airplane path speed adjustment also requires a change in the duration
correction factor. The application of all the preceding corrections excepting
the thrust and path speed corrections is as specified in FAR Part 36,
paragraph A36.6.

The thrust correction is actually derived from the weight-correction and
approach angle correction as discussed in the above referenced paragraph, but
a brief explanation of its implementation should help clarify its application.
Measured data obtained during regular and correction runs are corrected to
reference weather, distance, and airspeed to provide EPNL values at a range
of thrusts at each of the FAR Part 36 measurement locations. A plot of EPNL
vs referred net thrust (FN/6) is made for sideline, takeoff, cutback, and
approach as required. A thrust correction factor is then found from these
plots for each of these measurement locations at reference conditions. This
thrust correction factor can be input to the computer program to be used in
adjusting measured thrust to reference thrust.

The path speed correction, although not originally included in FAR Part 36,
was specified later by the Federal Aviation Administration. This correction
is calculated by the following formula A EPNL = 10 loglo (test airspeed/
reference airspeed).

Studies using flush microphones have shown that ground reflections sometimes
produce pseudotones at low frequencies. As a result of these studies, computer
calculated tone corrections having tone correction frequencies 630 Hz and
below have been removed.

(
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Data Confidence

The statistical accuracy based on 166 points is tabulated in table 3
in terms of the 90 percent confidence limits. The noise data used were
measured at the centerline microphones, corrected to reference-weather
conditions, adjusted to the reference airspeed, and normalized to a particular
altitude. No adjustment was made in the measured thrust.

. The data values were grouped into sets according to the aircraft flight
condition (i.e., takeoff, takeoff with cutback, and approach) and adjusted to
a common altitude by the technique shown in figure 25. The sample data point
was adjusted from its measured CPA of 2040 feet to a common slant range of

•	 2270 feet along a path parallel to a segment of the 13,000 pound thrust curve
from figure 32. Applying a A EPHL of -1.7 EPNdB to the measured 97.9 EPNdB
(at CPA) results in an EPHL of 96.2. Each data point was similarly adjusted
to 2270 feet, and the percent confidence limits of the eight data points were
determined by using the small-sample t-distribution method (page 244 of
reference 5) as follows:

The 90 percent confidence limits, 1[ , for a smal,-sample is given by

S
;L	 R + t (. 05)

where t (.05) is the distribution factor that depends on the number of samples,

WS =
11 + lX2-Rl+ `

rr
Xn-f.

n-1

and X is the average of n samples consisting of X1, X2'	 Xn'

Confidence limits were calculated for several slant ranges (normalized
altitude) and power settings. The results, shown in table 3, indicate the
90 percent confidence limits are less than + 0.8 EPNdB for all aircraft flight

conditions and altitudes.

=^	 y
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DATA POINT TO BE ADJUSTED

m

AEPNL

90

REF DAY EPNL. ADJUSTEDTO REFERENCE
AIRSPEED (180 KN) AT MEASURED CPA
OF 2040 FEET 1622 METE RS) ^ 97.9 EPNdB
ALTITUDE ADJUSTMENT, AEPNL - —1.7 EPNdB
EPNL ADJUSTED TO 2270 FEET 1692 METERS) - 96.2 EPNdB

80

1

i

^J

FABLE 3

DC-9 REFAN FLYOVER-NOISE CONFIDENCE LIMITS

ALTITUDE TO WHICH 90-PERCENT
FLIGHT DATA WERE NORMALIZED, AVERAGE THRUST NO. OF DATA CONFIDENCE

CONDITION FEET On) F A. LOIN) POINTS LIMITS
N (EPNdB)

TAKEOFF 50011521) 13A35 (60,648) 4 t0,72
1000 {304.8) 13,606 (60,5191 4 ±0.60
2200 (67&6) 13A90 460,893) 3 t0.76
22701691.4) 13,748161,151) 8 t0.59

CUTBACK 2270 (691.4) 9,070140,343) 10 10.41

APPROACH 370 {112.8) 5,742125,540) 23 10.51
50° FLAPS 400(121.31 5,762 125,629) 12 10.76

5501167.6) 5,579124,815) 12 ±0,66
800(243.8) 5,746 (25,558) 11 10.78

1220(371.9) 3,113 (13,847) 9 t0.56
18101551.7) 3,313 (14,736) 7 ±0.64

APPROACH 370 (112.8? 3,711 (16,506) 24 ±0.23
35° FLAPS 4001121.3) 3A03116,916) 12 ±0.44

5501167.6) 3,732 (16,600) 14 *0.32
8001243.8) 3,776 (16,796) 13 ±0.63

I

600	 800	 1000	 1500	 2000	 4000	 6000

SLANT RANGE AT CPA Ift)

200	 400	 600	 800	 1000	 1500	 2000

SLANT RANGE AT CPA (METERS)

FIGURE 25. DATA POINT ALTITUDE ADJUSTMENT
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NOISE LEVELS AT FAR PART 36 LOCATIONS

The effective perceived noise levels (EPNL) for the FAR Part 36 conditions
for sideline, takeoff with and without cutback, and approach flights were
determined. Selected test data were analyzed accordin to procedures defined
in FAR Part 36, Appendix A, Section A36.6 (reference 43. The statistical
confidence limits associated with the noise levels presented are included.

The FAR Part 36 noise levels were calculated using aerodynamic reference
conditions without pitch limit for the Refan aircraft and with a 0.272 rad
(15.6 deg) pitch limit for both the C9A and the October 1974 baseline hard-
wall nacelle airplanes. The pitch limit was used for the hardwall airplanes
in order to be consistent with existing certification noise data.



Sideline

Four microphones located to the left of the extended runway centerline
(locations S0, 519, 516, and SIB, figure 15) and one located to the ri ht of
centerline (location 520, the symmetrical microphone to 516, figure 15? were
used to record sideline noise during six takeoff runs.

By FAR Part 36 procedures, sideline noise levels must be measured during
regular takeoff runs. For these tests, the data were acquired during takeoff
runs which include a thrust cutback. To show that the microphone location
selected for sideline measurements represents the point of maximum sideline
noise during takeoff, EPNL values measured at the °ive sideline locations
were plotted as a function of aircraft distance from brake release (DFBR).
Figure 26 shows the curve faired through the average values of EPNL. The data
were adjusted to the reference aircraft conditions of thrust altitude and air-
speed along the flight path. Since application of reference thrust to the
noise levels measured at S18 was impractical due to thrust cutback during
this period, noise levels were normalized to the average thrust of the six
runs. The data plotted for Sl g reflect this normalization. Figure 26 shows
that the maximum noise along the 463 meter (0.25 N Mi) sideline occurs at a
DFBR of approximately 3900 ;r. ters (12,750 ft) at microphone locations S16 and
520.

The effect of aircraft altitude on sideline EPNL is presented in figure
27, It shows that the maximum sideline noise level may occur at aircraft
altitudes of 214 meters (700 ft) to 305 meters (1,000 ft.).

Test day EPNL values shown in figure 28 were used to establish a correc-
tion curve from which thrusts of individual runs were adjusted to that of the
reference thrust. The reference sideline noise level was obtained from the
average of the six runs listed in table 4. The maximum sideline noise refer-
ence EPNL values are listed in table 5 for an aircraft takeoff gross weight
of 48,988 kg (103,000 lb) using zero degree flap and 6% overspeed. These
values, obtained from the averaged EPNL levels of microphone S16 and S20 were
taken from test runs 11, 12, and 16 through 19. Remov3I of tones due to
ground refelections was performed on EPNL values where tones appeared at
frequencies of 630 Hertz or less. The average EPNL values for the FAR Part 36
reference sideline noise level is 95.3 EPNdB.

The EPNL values shown in figure 28 may show a sli ght difference from the
average FAR Part 36 reference sideline noise levels because the correction run
flap settings, climb gradients, and altitude are different than the FAR Part 36
reference conditions. The correction runs are only performed to determine the
relative variation in EPNL, versus thrust, not absolute levels. The airplane
was flown at a reference airspeed and power setting with various flap angles
and climb gradients used to maintain that airspeed. Therefore, slightly
different noise levels are to be expected.

Appendix C contains supporting summary computer listings of the aircraft
performance (table C-1.1) and flyover-noise data (table C-2). It includes a
flyover-noise analysis computer program print out for Run 16, microphone
location 516, which is typical of the sideline noise data (table C-7.1).
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FIGURE 26. VARIATION OF SIDELINE NOISE LEVEL WITH DISTANCE FROM BRAKE RELEASE
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TABLE 4

b	 SUMMARY OF FAR PART 36 SIDELINE FLYOVER -NOISE DATAa

mnnFL or-9-31	 FUSfiILAG9 NO. T41	 REGTSTQATION N0, N54638	 TEST DATE 1-29-75
OC--9 PF c AN STnFLINE R F FF-RFNrE CONnITION CHAMGF
*Q F F FP C HCE Cmmnf T- InNS
O ATH S D=P- D= 176,8 KN, gN /n=13721.0 LRS

ITEM / C4SC 1 2 3 4 5 6

FLI gHT NUMBF0 16 16 16 16 16 16RUN NU!MRER 11 11 12 12 16 16m TrR n0H'1NE Lnr 4 T ION 16
mTCRn P4ONFNF WmBcv 10 IO 19

19 M x0
AMBIENT TFM D ERA Tt)PF ( OE(; F) 51.2 51 . 2 52.1 52.1 5205 5205P ELATIVE HUm TnfTY	 (PFPrFNT) '6.0 36.0 34.0 34.0 35.1 35.1G QOSS WEIGHT	 (1000 LRS) 106 106 105 105 100 100GLAD ANAL- r (DF5) U O 2.1 UP2 . 1 UP2.1 UP2 . 1 U D2 . 1 t)P2.1r4Lf }1L4TFn cPP 1.731 1.731 1.724 1.726 1.729 T32I.PATH SAFrry (KNOTS) 176.1 176.1 176.5 176.3 175.0 17530AIR rLANF	 HFIG14T (FEET) 940. 95t, 976, 966. 958,MEAS.	 M 11.	 r)ISTANCE ( cEFT) 1784. 1700. 1692. 1821. 1779. 1724,RFF. MIN. nTSTANC E (FFFT) 1789. 1789, 1602. 1802. 1798. 1798.McAS,	 Nn ISP D A T4 nIST.(FFET) 1898. 1819, 2033, 1905. 1856, 19190REF. NnISF PATH GIST. ( FEET ) 1896. 1896. 2111. 1885. 1874. 1970,
NOISE OT Q EC r inN ( r)Fri 70 . 0 69.2 56.3 72.9 73.4 63.9Y rnnQr).	 MICRrOHIN c ( C E =T) 538. 5551 555. 538. 538, 555.Y Cnnon. M TCP nPHnNS (==CT) -1461. 1464. 1464. -1461. -1461. 1464.
7 ranR n . MICOnPHONE (FEET) 4. -96
AV c. MF ASUDc f) c N (LAS) 12.934. 12934. 12775. 12836. 12895, 12889.AVE, MEAS RF PFPQ c7 F N (LRS) 13521. 13521. 13404. 131,73. 13485. 13503.
PNL TM TIME pEF.	 Tr1 n.N.f SFr) 4.1 4.2 5.9 3.9 3.7 4.8PNt *M M r-AStf v F n (PNnR) 98.q 99.4 98.5 98.7 9815 99.0D NI,M TTME Q cc . 7F1 9.H. 1SEr) 4.1 4.2 519 3.9 3.7 4.8PNL 4 D FASIIR c n ( D!VOB ) 96.6 97.7 97 . 4 96.6 961P NLTM	 A r) J l l r T cn ( PI+ n p l 99 . 4 99.4 98.4 99.4 98.9 9911MAY T MIIM IV OY F a FnU c 'VCY ( rmr) 315 500 250 530 5*10 250Tn*e E rn	 r-Q orT Tn'l (PIdnP) 2.3 1.6 1.0 2.1 2.4 1.7Tn+IC rnRver-TPN F?cn. fraF) 500 5n0 Soo 500 500 500nUReTI'^^ enPQFC-MN c4r.TnQ -2.3 -2.5 -1.2 -2.19 -2.2 -1.9
F OIL MEASUP cn (Epmn8) 96.6 96.9 97.3 9519 93.3 97.1f)FI TA	 I	 I aQD A66) ( EPNnR) 0.5 0.0 -0.1 0.6 0.3 f).2nFLTA	 ? (FPN70) 0.) 1.2 9.3 -3.0 0.1 0.2nEL T A C (FDWYM) -010 -0.0 -0.0 -0.0 -0.0 -0.0+?F! to	 cy / n f S ONr)p 1 0.2 0.2 0.3 0.3 0.2 002FPNL Occ. FN/n (FONIP) 97.3 97.3 97.8 96.7 96.19 97.6

w
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TABLE 4 (CONTINUED)
SUMMARY OF FAR PART 36 SIDELINE FLYOVER -NOISE DATA

mnf)FL 7F -9-31	 cUScLf'rr- NO. 741	 PrrTSTRATTON Nn. N54638	 TEST r?liTE 1-29•

PC-9 Q PFbm ST n ELIN m I: F r=c R FNCF C nNOTTION CHAMCE
*QcFc p lrk, rF r- rW)TTTf1sa8
PATH S pcc D= 176.9 KN, FNI/ r) = 13724.0 IRS

I T EM	 / rASc 7 8 9 10 11 12

c LT r,H T NIJms g v 16 16 16 16 16 16
Q LfN	 mljMQ G Q 17 17 18 18 19 19
MT rp n o HoNc Ln rAT I n#I 16 20 16 7n 16 20
MIrP rl D H?N E N I) MR = Q 9 10 9 10 9 10
A MRTC & I T TC MPCQ A TUQF MEG F1 53.6 53.6 55.4 55.4 56.5 56.5
QFt AtTVF	 t-IUMT n T T w	 (€*FPrENT ) 35.5 35.5 32.8 32.8 30.4 30.4
GRn 'ZS	 WF IrHT	 1 1000 LESS) 99 99 98 98 97 97
FL I P	 ANr:t c (nFG) Up2.1 UP201 U P 201 Up2.1 UP1 .9 Ifp1.9
CAI rUL A,T tr)	 c PR 1.733 1. 730 1.737 1.736 1.747 1.748
A!PCR AFT DA TH SOFFh IKNInTe) 173.6 174.0 173.5 173.5 173.4 173.6
ATP L6NP HFIrHT (^E1T1 912. 922. 872. 864. 814,

^	
IN.	 n18TANrc t	 E	 1 1770. 1684, 1748. 1!5 1 16 47.

R FF.MIN.	 '7 T STANCF (FELT) 1774. 1774, 1754, 1754, 1725. 1725.
M C AS.	 N f3TSF	 PATH r) TST .(FFF T) 1861. 1886. 1874. 1 749. 1773,
REF.	 N'7ISF P ATH M YST. ( CtF T ) 1860, 1959. 1874, 1927. 163. 1838.
NOTSF nIPEC T TrN (nFG) 72. 0 63.2 68.9 63 . 7 77.6 68.2
* rnoQn. m EC pnp HON c (r:EFTl 539, 555. 538. 555. 538. 555.
* cnr) p n.	 M TCv0PHnNF (CEET) -1461. 1464. -1461. 1464. --1461. 1464.
7 rOnQl.	 MIC0nPW NF_ (CFC*) 4. -9. 4. -9. 4. -90
AVE.	 ME q SUQF ^ FN If R e, 12938. 12900. 13015. 13305. 13205. 13204.
AVE.	 MFA-, 	 REFFOQE r1 FN tL R c) 13506. 13490. 13586. 13589. 13736. 13762.

PNL TM TIME QFc.	 Tn n .H.( ScC) 3.9 4.9 4.2 4.8 3.0 4.1
PNL Tm M c A SUR FO ( PNr181 98.8 99.4 9719 99.9 99.9 99.7
PNL M TIME R«. T7 n.N. tSEt) 3.4 4.9 4.2 4.8 3.0 4.1
ONI M	 M3= ASt )pe n (PNnP) 96.6 97.3 9509 97 . 8 98.2 97.7
P NI L TM	 Anill e TOn ( pNnP) 99.3 99.4 98.3 100.0 100.5 99.9
MBXTMI ) M NOY r- PFTJr-NC Y ( GMF1 537 250 315 250 315 315
TONE CnQ pc C T T nN IPNnR) 2.3 2.1 2.0 2.1 1.7 2.0
TnNF ClQ Q EC T I gN FR EQ . ( rMc ) 500 500 500 5O0 500 500
F)UPATTIN rnR p FrTT7N FACTO R -2.7 -2 . 1 -1.6 -2.8 -2.8 -2.6

C PNL	 Mc ASI)R F n t FPNn81 96.1 97.3 96.3 97.1 97.1 97.2
DELTA	 1	 ( AQ D 866) I1^-PNP9) 0.5 -0.0 0.4 0.1 0.6 0.1
nFL T A 2 (Fpmr)p) 0. *3 0.2 000 002 0.9 11.2
nFLTA S ( EPND81 -001 -001 --0.1 -0.1 -0.1 -0.1
nFLTA F-4/n (FpNngl 0.21 0.2 001 061 -0.0 -0.0
EONL Qc F. cN/n IFPNT)R) 96.7 97.7 96.8 97.4 97.7 97.4



TABLE 5

FAR PART 36 SIDELINE REFERENCE NOISE LEVEL

REFERENCE CONDITIONS
GROSS WEIGHT LB 1KG) 108,000 (48,988)
FLAP SETTING - OVERSPEED (DEG-PERCENT) 0-6

V TAS KNOTS) 176.8
REFERRED F N/6 LB (N) 13,721 161,0311
MICROPHONE LOCATION AVERAGE OF S16/S20
MICROPHONE NUMBER 9/10

AVERAGE.
LOC S16 AND

MICROPHONE MICROPHONE S20

LOCATION S16 LOCATION S20 TONE
CORRECTIONTONE TONE TONE TONE

CORRECTION CORRECTION CORRECTION CORRECTION REMOVED
RUN INCLUDED REMOVED INCLUDED REMOVED AVERAGE

N1)MSER IEPNdB) IEPNdB) iEPNdB) (EPNdB) iEPNdBI

11 97.3 95.0 97.3 95.7 95.4

12 96.7 94.6 97.8 96.8 95.7

16 96.9 94.5 97.6 95.9 95.2

17 96.7 94.4 97.7 95.6 95.0

18 96.6 94.8 97.4 95.3 95.0

19 97.7  96.0 97.4 95,4 95.7

REFERENCE NOISE LEVEL (E4 .NdBl 95.3

9"ERCENT CONFIDENCE LEVEL (EPNdW ±0.3

REQU IREMENT IEPNdB) 103.1

l
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Takeoff

Reference noise levels for takeoff without power cutback were determined
from measurements obtained at a location 3.5 N Mi from brake release (location
C6 in figure 15).

The measured data for the six test runs, adjusted to the re ference
condition, were averaged to obtain the reference takeoff noise level and are
listed in table 6 . A plot of the takeoff noise levels from the takeoff
correction runs at various power settings is shown in figure 29. From this
figure, adjustments for thrust differences from the reference conditions were
obtained and applied.

The reference EPNL value for takeoff with a gross weight of 48,988 kg
(108,000 lb) and 0° flap setting with 6 percent overspeed is presented in
table 7 . It was obtained from the average of noise levels from test runs
9, 10, 13, 53, 54 and 55. The FAR Part 36 reference takeoff noise level is
96.2 EPNdB.

The CPNL values shown in figure 29 may show a slight difference from the
average FAR Part 36 reference takeoff noise levels because the correction run
flap settings, climb gradients, and altitude are different than the FAR Part 36
reference conditions. The correction runs are only performed to determine the
relative variation in EPNL versus thrust, not absolute levels. The airplane
was flown at a reference airspeed and power setting with various flap angles
and climb gradients used to maintain that airspeed. Therefore, slightly
different noise levels are to be expected.

Appendix C includes supporting summary computer listings of the aircraft
performance (table C-7.2) and flyover-noise data (table C-7.3). Also, a more
detailed flyover-noise computer program print out for test run 10 was included
as typical of the takeoff noise data (table C-7.2).
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TABLE 6

SUMMARY OF FAR PART 36 TAKEOFF FLYOVER-NOISE DATA

MODEL DC-9-31	 FUSELAGE N09 741	 REGISTRATION N0. N54638

DC-9 REFAN TAKEOFF WITHOUT CUTBACK SLOPE FROM FINAL CORR CURVE
*REFERENCE CONDITIONS
PATH SPEED* 160.3 KN, FN/0=1389190 LBS

d

TEST DATE 1-29-75

^d

yC., ^.

ITEM / CASE 1 2 3 4 5

FLIGHT NUMBER 16 16 16 21 21

MICROPHONE LOCATION C6 C6 C6 C6 C6
MICROPHONE NUMBER i 1 I 1 1

AMBIENT TEMPERATURE ( DEG F) 52.5 4806 50.4 55.1 55.3
RELATIVE HUMIDITY	 ( PERCENT) 36.1 41.4 34.5 41.8 42.5
GROSS WEIGHT	 (1000 104 109 106 109 10T
FLAP ANGLE

LBS)
(DEG UP2.1 UP201 UP201 UP1.7 UP2.0

CALCULATED EPR 1.758 1.749 1.757 1.745 1.737
AIRCRAFT PATH SPEED (KNOTS) 177.1 179.6 178.3 161.3 179.8
AIRPLANE HEIGHT (FEET) 2382. 2316. 2428. 2062. 2117.
MEAS- MIN. DISTANCE (FEET) 2352. 2295, 2403. 2040. 2090.
REF. MIN. DISTANCE ( FEET) 2443. 2443. 2443. 2443. 2443.
MEAS, NOISE PATH { FEET 2899. 2757. 2919. 2609. 2156.VpIST .
REF, NOISE PATH OIST. (FEET 3011. 2935. 2968. 3124. 2519.
NOISE DIRECTION ( DEG) 54 . 2 56.3 55.4 51.5 75.9
X COORD. MICROPHONE (FEETI -7301. -7301. -7301. -7301. -7301.
Y COORD. MICROPHONE (FEET) 0. 00 0. 0. 00
Z COORD. MICROPHONE ( FEET) -81.

_ _

AVE. MEASURED FN (LBSI 12517. 12484. 12538. 12724. 12666.
AVE. MEAS REFERRED FN (LBS) 13859. 13750. 13876. 13782. 13661.

PNLTM TIME REF. TO O.H.(SEC) 7.6 7.2 7.8 7.4 3.3
PNLTM MEASURED (PNDB) 96.7 96.1 96.2 99.0 99.3
PNLM TIME REF. TO O.H. (SEC) T.6 5.2 7.8 7.4 3.3
PNLM MEASURED ( PNDB) 95.7 95 . 4 95.4 98.2 98.3

ggpp
MAXIMUM ( (GMF1N©YT FREQUENCY 9315 9315 9315 9200 931'5
TUNE CORRECTION (PNDB) 1.0 009 0.8 009 1.0
TONE CORRECTION FREQ, (GMF) 315 315 315 0p

-0.3
-314

CORRECTION FACTOR DURATION 0.2 0.6 0.4

EPNL MEASURED (EPNDB) 96.9 96.7 96.6 98.8 9818
DELTA 1 ( ARP866) ( EPNDB) -0.4 -0.8 -0.1 -2.0 -1.6
DELTA 2 (EPNDB) 0.2 0.3 0.1 0.8 0.7
DELTA S (EPNDB) -0.1 -0.0 -0 . 0 0.0 -000
DELTA FN/D (EPNDB) 0.0 001 0.0 0.1 0.2
EPNL REF. FN/D (EPNDB} 96.6 96.3 96.5 97.7 9801

6

55
C1

56.6
41.9

UP2.1
1.735
179.4
2208.
2187.
2443.
2497.
2790.

6101
-7301.

0.

12543.
13631.

5.8
97,7
5.8

96.T

8315
1.0
011

97.8
-1.2
0.5

-0.0
0.3

97.3



REFERENCE CONDITIONS
GROSS WEIGHT LB (KG)
FLAP SETTING -- OVERSPEED (OEG•PERCENT)

HEIGHT AT 3.5 N MI ft	 (m)
CLIMB GRADI ENT PERCENT

VTAS (KNOTS)

REFERRED F N/b LB (N)

MICROPHONE LOCATION

MICROPHONE NUMBER

•

108,000 (48.988)

0.6

2472 742)

15.54
180.3

13,891 (61.787)

C6

1

TABLE 7

FAR PART 36 TAKEOFF REFERENCE NOISE LEVELS

r
'i

RUN
NUMBER

TONE
CORRECTION

INCLUDED
(EPNdB)

TONE
CORRECTION

REMOVED
IEPNdB)

9 96.3 95.4

10 96.5 95.7
13 96.6 95.6
53 97.7 96.8
54 98.1 97,1
55 97.3 96.3

REFERENCE. NOISE LEVEL (EPNdB) 96.2
WPERCENT CONFIDENCE LEVEL (EPNdB) i0.6
REQUIREMENT (EPNdB) 95.G
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1

Takeoff With Cutback

Reference noise levels for takeoff with power cutback were determined
from measurements obtained at a location 3.5 N Mi from brake release (location
C6 in figure 15 ).

To insure that stabilized cutback power conditions were reached before
the noise measurement point, several cutback correction test runs were made.
Table 8 presents the test aircraft speed, elapsed times between start of
cutback and the time where the EPNL noise level was 10 dB down from the
maximum, and the average elapsed time of all the test runs. From this infor-
mation, the average cutback distance before the monitor was found to be 1014 m
(3327 ft), indicating that the cutback in engine power was stabilized and that
the measured noise levels were not affected by engine spooldown. Further
evaluation indicated that spooldown was complete by 300 m (986 ft), however,
to eliminate noise produced before cutback from affecting the 10 dB down point,
the cutback distance before the monitor, based on results from the correction
runs, was 915 m (3,000 ft). This value was used for all cutback reference
determinations. The measured test data for the six runs averaged to obtain
the reference takeoff with cutback noise level are listed in table 9 .

The noise adjustment curve used for takeoff with cutback for various
power settings is shown in figure 30. Poise levels from the six test runs
were adjusted to the reference takeoff with cutback perfo nuance conditions
for a gross weight of 48,988 kq (108 0000 lb) and 0° flap setting with 6 percent
overspeed. Tone corrections were removed by using the criteria discussed above.
The average reference EPNL for test runs 11, 12 and 16 through 19 was deter-
mined. The FAR Part 36 reference for takeoff with cutback noise level is
87.5 HIM.

The EPNL values shown in figure 30 may show a sli g ht difference from the
average FAR Part 36 reference takeoff cutback noise levels because the
correction run flap settings, climb or descent gradients, and altitude are
different than the FAR Part 36 reference conditions. The correction runs are
only performed to determine the relative variation in EPML versus thrust, not
absolute levels. The airplane was flown at a reference airspeed and power set-
ting with various flap angles and climb or descent gradients used to maintain
that airspeed. Therefore, slightly different noise levels are to be expected.

Appendix C, contains supporting computer listings of aircraft performance
and flyover-noise data are presented in tables C-1.3 and C-4. Table C-7.3
includes the flyover-noise computer program print out for test Run 16, which
is typical of the data for takeoff with cutback.

53



TABLE 8

CUTBACK DISTANCE DETERMINATION

	vdr 	 d T-4 v~
 t^ ^4 ^rq+ 4.

^^	 v+P ?^ 
Q

^^ may+ Q P	 VO

O^v ,^^^ 4^ ^` aver• ^'  Ci	 S a^^ EF̀ S' C9	 Q^	 Q {^°	 3-o

0	 O	 O^	
f.4` O	 O	 ^i^ y4̂  ^^ QOp ^pvJ	 m	 O	

Q`
^vi.^"	 +̂ t^	 7 O^v	 O	 AO vi^o^ Q 72 te' O^a F̂ J Ô O^v0	 m 	 C O V	

^p^O
QJ2	 ^2 a ^~ yP^ ^^^Ci ^^^ Az^v;IIP GJ Oŷ PLO ĥ ^ %~ V̂ êQ	 ^ iyZ`-	

Q^v

11 175,4 296.1 9-55- 9.56- 4.0 9. 5163- 5.7 1687.8 1184.4 1682.4 9-55- 5.56- 9-56-
(90.3) 57.0 01.0 02,7 1514.41 (361.0) 1512.8) 56.0 18.5 08.5

12 175,3 295.9 10.3 10.3- 3.5 10.3 11.4 3373.3 1035.6 3359.4 10.3 10-4- 10-4-
190.21 42.0 45.5 53.4 (1028.2) 1315.6) (1023.9) 49.5 11.0 00.0

16 174.4 294.4 10-42- 10-42- 2.5 10-42- 12.4 3650.6 736.0 3641.7 10-42- 10.43- 10-42-
(89.7) 37.5 40.0 49.9 {1112.7) (224.3) (1110.0) 45.5 0.5 56.0

17 176.8 298.4 10.49- 10-49- 3.5 10 .50- 14.1 ' 4207.4 1044.4 4195.6 10.50- 10-50- 10.50•
(90.91 52.5 56.0 06.6 ,1282.4) (31 R.3) 11278.81 02,5 22.5 11.5

18 175.0 295.-, 11-0- 11-0. 3.0 11-0- 12.6 :3722.0 886.2 3709.5 11 .0- 10.0• 11-0-
{90.0) 19.5 22.5 32,1 11.134.5) 1270.11 11130.7) 27.5 46.0 38.5

19 174.7 294-9 11-17- 11-17- 3.5 11-17- 11.5 3391.4 1032.1 3374.0 11-17- 11-18- 11-17.
(89.9) 1	 40.0 1	 43.5 51.5 1 (10:33.7) '314.61 (1028.4) 1	 47.5 08.0 56.5

s

AVERAGE 3327.1 (1014.11

NOTE. ALL TIMES ARE IN TERMS OF HR:MIN:SEC EXCEPT WHERE NOZ-EO OTHERWISE



TABLE 9

SUMMARY OF FAR PART 36 TAKEOFF Wi TsH CUTBACK FLYOVER-NOISE DATA

C0-

P^

Old

L

FLIGHT NUMBER 16 16 16 16 16

C6RUN NUMBER
LOCATION C6 MICROPHONE C6 C6 C6

1 1MICROPHONE NUMBER 1 1 1

AMBIENT TEMPERATURE
RELATIVE HUMIDITY

{DEG F)
( PERCENT)

52.1
34.0

51.2
36 . 0

52.5
35.1

53.6
35.5

55.4
32.8

GROSS WEIGHT	 (1000 LOS)
UP2*1 UP211 UP2.1 UP291 UP291

CALCULATED EPR
AIRCRAFT PATH SPEED (KNOTS)

1.466
175.3

1 . 442
175.4

1 . 446
174.4

1 . 447
176.8

1.442
175.0

AIRPLANE HEIGHT
MEAS. MIN. DISTANCE

( FEET)
( FEET)

2248.
2240.

2322.
2309.

2288.
2287.

2163.
2159.

2206.
2201.

REF. MIN. DISTANCE
MEAS. NOISE PATH DIST.(FEET)

(FEET) 2237.
2567.

27.37.
2526.

2237.
2505.

2237.
2298.

'7.223
2496.

REF, NOISE PATH DIST. (FEET)
( DEG)

2564.
60.8

2447,
66.1

2451.
65 . 9

2381.
70.0

2537.
6109

NOISE DIRECTION
X COORD. MICROPHONE (FEET) -7301. -7301. -7301. -7301. -73001:

Y COORD. MICROPHONE
Z COORD. M ICROPHONE

(FEET)
( FEET)

0.
-814

_ 0+

8241.

0.

8342.

0
-B1. _	

.
AVE. MEASURED FN
AVE, MEAS REFERRED

(LBS)
FN	 (LBS)

8626.
9426. 9026. 9111.

8349.
9080.

8269 .
9019.

PNLTM TIME REF. TO
MEASURED

O.H.(SEC)
(PNDB)

6.6
97.8

5.8
87.8

6.1
87.6

4.9
87.7

6 n 4
88.7

PNLTM
PNLM TIME REF. TO O.H. (SEC)

(PNDB)
4.1
97.2

5.8
87.2

6.1
87.1

4.4
P7.2

6.4
88.1

PNLM MEASURED
PNLTM ADJUSTED ( PNDB) 88.0 98.2 88.1

315
87.6
315

8808
315MAXIMUM NOY FREQUENCY	 (GMF)

TONE CORRECTION	 (PNDB)
315
007

315
0.6 0.5 0.6 0.6-1

COR R ECTION
010 011 - 015 -0.7 -111

EPNL MEASURED
DELTA 1 IARPS66 1

( EPNOBI
( EPNDB)

87.8
0.2

a7 . 9
0.4

87.2
0.5

87.0
-001

87.6
0.1

DELTA 2 (EPND81
(EPNDB)

-0.0
-0.1

-0.1
-0.1

-0.1
-0.1

0.2
-0.1

0.1
-0.1

DELTA S

EPNL 4 REF. 88.0 18.7
0. 5

87.9 87.5 88.3
FN/D (EPNOB)

MODEL DC-9-31	 FUSELAGE NOo 741	 REGISTRATION NO. N54638

OC-9 REFAN TAKEOFF WITH CUTBACK 	 RE F ERENCE CONDITIONS CHANGE
*REFERENCE CONDITIONS
PATH SPEED= 179.7 KN• FN /D= 9451.0 LBS

ITEM / CASE	 1	 2	 3	 4	 5

TEST DATE 1-29-75

6

19
„6
1

56.5

3097
UP1.8
1.438
174.7
2175.
2.166.
2237.
2325.
2401.
68.7

-7301.
0.

8214.
8949.

5.0
88.15.087,5
$315

160
-C.8

87.3
0.00.1
4. 7
86.0



TABLE 10

FAR PART 36 TAKEOFF WITH CUTBACK REFERENCE NOISE LEVEL

REFERENCE CONDITIONS

GROSS WEIGHT LI3 (KG) 108,000 (43,900)
FLAP SETTING - OVERSPEED (DEG-PERCENT) 0.6
HEIGHT AT 3.5 N MI it Im) 2245 (707)
CLIMB GRADIENT (PERCENT) 15.54/8.27

VTAS (KNOTS) 179.7

REFERRED FN /S L8 IN ) 9,451 (42,038)

CUTBACK DISTANCE FT (M) 3000 (915)
MICROPHONE LOCATION C6
MICROPHONE NUMBER 1	 r

RUN
NUMBER

TONE
CORRECTION

INCLUDED
(EPNdB)

TONE
CORRECTION

REMOVED
(EP'Ndel

11 88.7 88.1
12 88.0 87.3
16 87.9 87.4
17 87.5 86.9

18 88.3 87.7

19 68.0 87.5

REFERENCE NOISE LEVEL IEPNdB) 87.5

90-PERCENT CONFIDENCE LEVEL (EPNdB) ±0.3

REQUIREMENT (EPNdW 95.6

56
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Approach

Landing approach noise levels were determined f rnf'r measurements obtained
from a location simulated to be 1.0 N.M. from the runway threshold (location
C10 in figure 15).

The measured data for the test runs averaged to obtain the reference
landing approach noise levels are listed in tables 11 and 12. Fir,ure 31
shows the noise levels for various landing approach power settings. Adjust-
ments were applied for the differences between the measured and reference
conditions for a gross weight of 44,906 kg (99,000 lb) and 0.873 rad and .611
rad (50 and 35 degrees) flap setting. Tone corrections were removed by using
the criteria discussed previously. In addition, any tones occurring above
630 Hz were given special consideration as to whether they represented actual
tones, or Urere psuedotones to be removed from the reference EP11L v l ue.

The EPNL values shown in figure 31 may show a slight difference from the
average FAR Part 36 reference approach noise levels because the correction
run flap settings, descent gradients, and altitude are different than the
FAR Part 36 reference conditions. The correction runs are only performed to
determine the relative variation in EPNL versus thrust, not absolute levels.
The airplane was flown at a reference airspeed and power setting with various
flap angles and descent gradients used to maintain that airspeed. Therefore,
slightly different noise levels are to be expected.

The noise level for landing approach with a 0.873 rad (50 degrees) flap
setting was determined from the average of the reference EPUL values for test
runs 27 through 32. Similarly, the noise level for landing approach with a
.611 rad (35 degree) flap setting was determined from the average of the
reference EPNL values obtained from test runs 42 throug h 44, 45, and 48 through
50 (table 13). The FAR Part 36 reference approach noise levels are 97.4 EPNdB
for 0.873 rad flap setting and 95.7 EPNdB for 0.611 rad flap setting.

Appendix C contains supporting computer listings of aircraft performance

01	 and flyover-noise data are presented in tables C-1.4. C-1.5, C-5 and C-6.
Table C-1.4 and C-7.5 include the flyover-noise computer program print out for
test Runs 27 and 44, which are included as typical of the landing approach data.

.
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SUMMARY OF FAR PAR'

mnnFL DC -9--31	 FUSEL AGF

Dr' -9 OPFAN 50 nEG APpQOArH
#RCFEQFNi F CONrITTICNS
PATH S P E C O= 141.4 KN, FN/D=

I T FM / CASE

TABLE 11

r 36 APPROACH FLYOVER-NOISE DATA - 50-DEGREE FLAP SETTING

NO. 741	 PErTSTPATION NO. N54638	 TFST DATE 1-31-75

P FFE Q FNCF r'ONOT TI nN CHANGE

5362.1 LRS

1	 2	 3	 4	 5	 6

r L IGHT	 NIIMRER 19 19 19 19 19 19
Q lJN	 Nt1MRFR 30 27 28 29 31 32
MICRnPHr1NF L n rA T InN 10 10 I0 10 LO 10
MTC P r1PHnNF N(JmB P R 6 6 6 6 6 6

AMRT ENT T FMPFP ATURE (OFG	 F) 55.9 53.1 54.1 54.3 56.0 56,0
DP t.A T IVF	 HIIMIDITY	 (PFRCEN T ) 45.7 49,7 51.7 51.4 46.8 46.8
r;RncS	 WEIrHT 	1100n LAS) 94 98 96 95 93 92
FLAP	 ANILE If 49.3 49.3 49.6 49.7 49.5 49.5
r'ALrllt ATFr)	 G PR 1.238 1.235 1.213 1.218 1.220 1.235
A I R CR AF T 	PATH -,PE r D ( x NnTS) 140.2 135.9 134.8 125.3 134.1 137.1
A I uPtAN F 	 HEIr;HT (FrFT) 369. 344. 292. 354. 366. 379.
M FRS.	 MIN.	 nISTAN rc (FEFT) 412. 395. 332. 393. 417. 429.
p GF.	 MIN.	 nTCTANCE (rFCT) 369. 369. 369. 369. 369. 369.
Mc AS.	 NO;S F	 P A T H 	 DTST.(FEFT) 428. 405. 378. 405, 447. 449.
RE F .	 NIISF	 PATH	 DIST. iFE F T) 383. 379. 419. 380. 396. 386.
F17ISE	 OIQ C CTTON (')EG) 74.4 76.7 617 76.3 68.8 73.0
X CO(]RD.	 mlCR nv HnN c f FEE T 1 22. 2?. 22. 22. 22. 22.
v	 ('00Q0.	 M IC P OP'^ n N F F	 T(EF 1 198. 198. 1 98. 199. 198. 198.
7	 r 0(1 p 7.	 N IC Pnp HONE (rEFT) -1. -1. -1. -1. -1. -1.
AVE.	 MEA SI IRED	 F N f L RS) 5495. 5451. S016. 5170. 5150. 5451.
AVF.	 MFAS	 RFFFPQFn	 c NI ILRS) 5558. 5507. 5059. 5225. 5209. 5517.

PNLTM	 TTMF REF, TO O.H.( S EC) 1.7 1.6 1.9 1.7 2.9 1.8
PNLTM	 ME ASII p F D (0NOR) 102.7 103.6 103.7 102.2 101.7 101.9
PNLM TIME	 QFF.	 TO O.H. (SEf'1 1.7 1.6 1.4 1.7 2.0 1.9
Ppk1tM	 MFAStl o tn f PNna ) 102.0 103.0 103.n 101.4 131.) 101.3
PNLTm 	4DJUST F '1 (PNF)p I 104.6 105.0 103.2 103.5 103.7 104.2
MAXIMUM ►`;Qv	 FP F IUENCY ( r,MF ) 2500 2500 ?500 2.500 3500 2500
TnNF COR p FrT T n N (DNnP) n.7 0.7 0.7 0.9 9.7 9.7
TnNF CORRFCT T nN FPE9. (O MF) 8000 8000 8000 315 8000 8001)
nt) Q A T im	 f7nPRFf7TT04	 FA C TnR -5.8 - 6.2 - 6.2 - 5.8 - 5.8 - 5.7

pp NL 	 ME4CyR p n (FPNnP) 96.8 97.4 97.5 96.4 95.9 56.3
n E) TA	 1	 t A RP 866) (FPNnP) l.5 1.4 -o.5 1.3 2.0 2.2
+)FLTA	 ?_ ( F ON^ p ) -0.9 -0.3 0.5 -0.3 -o.5 -0.7
D F t TA	 S f r:r) N n R 1 -0.0 -0.2 -C.2 -0.5 -0.2 -3.1
DEL T A	 F y /D f E D NnP) -0.4 -0.3 0.5 0.2 0.3 -0.3
FPNL	 ° FF . FN/n fFPNnr3) 97.9 99.1 q7.7 97.2 97.4 97.4
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TABLE 12
SUMMARY OF FAR PART 36 APPROACH FLYOVER-NOISE DATA - 35-DEGREE FLAP SETTING

MODEL	 DC-9-31	 FUSELAGE ND,	 741 REGISTRATION N0.	 N54638	 TEST DATE 2-01-75

DC-9 REFAN	 35 DEG APPROACH USING FINAL CORR CURVE SLOPE
*REFERENCE CONDITIONS
PATH SPEED= 146.9 KN, FN/D= 3810.0 LBS

ITEM! ! CASE 1 2 3 4 5 6 7

FLIGHT NUMBER 20 20 20 20 20 20 20
RUN NUMBER 44 46 49 43 48 42 50
MICROPHONE LOCATION LO 10 10 10 10 10 LO
MICROPHONE NUMBER 6 6 6 6 6 6 6

AMBIENT TEMPERATURE (DEG F) 56.1 57.2 58.4 56.0 57.8 5508 58.2
RELATIVE HUMIDITY	 ( PERCENT) 45.3 40,5 38.0 46.2 40.7 45.0 37.8
GROSS WEIGHT	 (1000 LBS) 102 100 96 103 98 104 95
FLAP ANGLE (DEG) 34.7 34.7 34.1 34.6 34.T 34.9 33.7
CALCULATED EPR 1 . 153 1 . 152 .164 1.193 1.151 1.125 1.166
AIRCRAFT PATH SPEED (KNOTS) 137.5 137.8 138.8 150.8 135.1 131.5 142.5
AIRPLANE HEIGHT (FEET) 363. 377. 368. 368. 356. 356. 387.
MEAS. MIN. DISTANCE ( FEET) 412. 428. 414. 417. 406. 405. 428.
REF. MIN. DISTANCE ( FEET) 369. 369. 369. 369. 369. 369. 369.
MEAS. !NOISE PATH DIST. ( FEETI 462. 454. 436. 445. 435. 407. 428.
REF. NOISE PATH DIST. ( FEET) 413. 392. 389. 394. 396. 371. 369.
NOISE DIRECTION (DEG) 63.3 70.5 71.5 69.4 68.8 83.7 0.0
X CO©RD. MICROPHONE (FEE--T) 22.

198. 198.198.Y COORD, MICROPHONE (FEET) 1980 198. 198. 198
O Z	 MICROPHONE (FEET) -1. COORD.

_

4567. 3181.AVE. MEASURED FN 3736. 3722. 3963. 3729. 4001 .
.
p
^ O AVE. MEAS REFERRED FN

(LBS1
tLSS3764. 3753. 3994. 11604. 3756. 3205. 4038.

O
to

PNLTM TIME REF. TO O.H.(SEC)
PNLTM MEASURED tPNOB)

2.2
9909

1.9
99.9

1.8
100.2

108
101.6

1.9
100.2

1.4
99. 7

102
99.6

PNLM TIME REF. TO O.H. (SEC) 2.2 109 108 1,8 1.9 1.4 1.7

a
PNLM MEASURED (PNDB) 9809 9900 99.4 100.8 99.3 98.2 9808

4] PNLTM ADJUSTED (PNDB) 102.0 102.6 102.4 103.7 102.1 101.
12500MAXIMUM NOY FREQUENCY IGMFI 2500 2500 2500 2500 2500 2000

TONE CORRECTION (PNDB) 009 0.9 008 008 008 1.5 1.2

DURATI©NRCORRECTIONQFACTORF)
6508 -517 6503 -519 6508 5602

-506-

EPNL MEASURED (EPNDB) 94.1 94.2 94.9 95.7 94,4 93,5 94.0
DELTA 1 (ARP866) ( EPNDB) 2.1 2.7 2.2 2.1 2.0 1.Q 2.7
DELTA 2 (EPNDB) -0.5 -0.6 -0.5 -0.5 -0.4 -0.4 -0.6
DELTA S [EPNDB) -0.3 -0.3 -0.2 001 -0.4 -0.5 -0.1
DELTA FN/D (EPNDB) 000 0.0 -001 -006 0.0 0.5 -0.2
EPNL REF. FN / D (EPNDB) 9505 96 . 0 96.2 96,7 95.6 95.0 95.7
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TABLE 13

FAR PART 36 LANDING APPROACH REFERENCE NOISE LEVEL

REFERENCE CONDITIONS

GROSS WEIGHT LB (KG) 99,000 (44,9,:0) 99,000 (44,9061

FLAP SETTING (DEG) 50 35

HEIGhT AT 1.0 N MI FT (m) 370 (113) 370 (113)

GLI DE:'LOPE (DEG) 3 3

VTAS (KNOTS) 141.4 146.9

REFERRED F N16 LB (N) 5,362 (23,450) 3,810 (16,947)

MICROPHONE LOCATION C10 C10

MICROPHONE h	 1BER 6 6

50-DEGREE FLAP 35*EGREE FLAP
TONE TONE

RUN CORRECTION CORRECTION
NUMBER REMOVED RUN REMOVED

IEPNdBI NUMBER iEPNdBI

27 97.9 42 95.0
28 97.5 43 96.5
29 96.9 44 95.5
30 97.7 46 9,i.0
31 97.3 48 95.6
32 97.3 49 96.2

50 1	 95.3

REFERENCE NOISE LEVEL 	 (EPNdB) 97.4 95.7
90- PERCENT CONFIDENCE LEVEL 	 (EPNdB) ±0.3 t0A
REQUIREMENT	 (EPNdB) 103,1 103.1
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Accuracy

Applying the small-sample t-distribution and standard deviation equation
as noted previously, the confidence limits on the DC-9 Refan FAR Part 36
noise levels were determined. The results indicate the 90 percent confidence
limits to be better than + 0.6 EPNdB. This is well under the + 1.5 EPNdB
established as an FAA regdlrement. The following are the FAR Part 36 noise
levels and the respective limits of 90 percent confidence:

Sideline	 Takeoff	 Takeoff with Cutback	 Approach

SF	 0.873 rad
(50 degrees)

97.4 + 0.3 EPNdB

6F = 0.611 rad
(35 degrees)

95.7 + 0.4 EPNdB

95.3 + 0.3 EPNdB	 96.2 + 0.6	 87.5 + 0.3 EPNdB

A

d
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Baseline Noise Levels

Two sets of baseline noise levels may be used to determine the noise
reductions achieved by the Refan flyover test program. The first set of
noise levels were obtained from tests conducted in October 1974 as a part of
intermix certification of DC-9-30 airplanes. The second set were the results
of the limited flyover noise tests (C-9A) conducted as a part of the Refan
program. The noise levels obtained from both tests are tabulated, below.

APPR. APPR.

S.L.	 T.O.	 C/B 0.873 rad 0.611 rad
(50 degrees) (35 degrees)

Hardwall	 Intermix
DC-9-30/JT8D-9	 99.8	 102.7	 97.4 103.0 100.9

Hardwall C-9A
DC-9-32/JT8D-9	 H.A.	 N.A.	 95.7 106.1 N.A.

P.A. = Not Available

The differences between two sets of noise levels may be att, Aibuted to the
differences in meteorological conditions experienced during both flyover
floise tests. The baseline and DC-9 Refan airplane noise levels reported
herein were adjusted for deviations from the atmospheric condition of 25°C
(77°F), 70 percent relative humidity and sea level pressure on the basis of
data recorded at the 10 meter mobile atmospheric recording tower. This
method of adjusting for atmospheric conditions does not account for dis-
similarities in weather along the sound/path that existed during the tests
of the different airplanes. Several current research efforts are investigating
the feasibility of developing reliable analytical methods of adjusting noise
levels recorded under diverse sound-path atmospheric conditions to values
corresponding to a uniform atmosphere at standard FAR Part 36 conditions. The
application of such methods to the data used for the comparison above would
lead to more accurata absolute and relative levels.

MWEDING PAGE BLANK NOTTUXM
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NOISE-LEVEL VARIATIONS WITH DISTANCE

The procedure used for developing a family of noise-level-vs-distance
curves will be described. The parameter used to characterize individual
curves in the family is referred net thrust FN/6.

A computer program printout of test day effective perceived noise levels
(EPNL) adjusted to the reference conditions of weather, distance, and airspeed
is used to obtain corrected reference-weather noise levels. Tone corrections
due to pseudotones are removed. From the available overhead flyover-noise
data, (table 14), plots of EPNL variations with F M/6 at various reference
distances are prepared by fairing lines of best fit through the individual
data points. From those plots, the noise level at selected values of referred
net thrust can be found for various distances. The EPNL's at the selected
referred net thrust values and at the available reference distances are
plotted, and curves of constant F N/6 are drawn through the data points.

Certain assumptions must be made in fairing curves through the data
points, since the points generally do not all fall either in straight lines
or on simple curves. The assumptions are (1) that each curve of EPNL plotted
on semilog paper is a smooth monotonically decreasing function of distance
and (2) that the set of curves is really a family such that a cross plot at
any selected distance would also be a smooth curve. These assumptions are
based on the position that noise levels decrease smoothly with distance and
that noise levels increase smoothly with thrust if other parameters remain
constant.

The distances used are the distance at the closest point to aircraft
(CPA), that is the minimum distance between the flight path and the micro-
phone. This is not necessarily the distance the sound travels from the
airplane to the receiver at the time of PNLTM. The distance CPA is more
convenient in relating to the community noise exposure.

From the family of turves based on the best overall fit to the data,
cross plots at selected ranges from 61 m (200 ft) to 2 440 m (8,000 ft) are
derived. Any irregularities observed in the family of cross plots are
smoothed out, but with minimum shifts in the position of the original curves.

The curves for FN/6 above 31 136 N (7,000 lb) are normalized to a take-
off airspeed of 180 knots. For FN/6 values equal to or less than 31 136 N
(7,000 lb) the curves are normalized to an approach airspeed of 140 knots.
Therefore, the family of cross-plot curves will have a discontinuity at
F /6 = 31 136 N (7,000 lb). When the airspeed correction factor is used,
tie discontinuity is found to have a value of 10 log 180 = 1.1 EPNdB. The

T4'f
airspeed correction, as described in the data analyses section, is primarily
intended to adjust for variations in the duration correction factor, which is
included in the EPNL computations.

In theory, the noise level from a given source will vary with distance,
because of spreading losses and atmospheric attenuation. Since EPNL is a
combination of factors computed in a complex manner, spreading losses for

PRMCIDING! PAGE 191 ANX NOT FILMED 	
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TABLE 14
SUMMARY OF DATA ACQUISITION FOR NOISE LEVEL DETERMINATION

FLIGHT RUN TARGET THRUST MICROPHONE LOCATION* FLIGHT
PROFILE

C4 Cr. CIO CI1NO. NO. TYPE OF FLYOVER (LM IFIG. 10.141

15 4 FULL POWER TAKEOFF 13,500 1 DI
5 FULL POWER TAKEOFF 13,500 1 E1
6 TAKEOFF/CUTBACK 13,50019,500 1 F1
7 TAKEOFF/CUTBACK 13,500/9,500 1 F2
8 FULL POWER TAKEOFF 13,500 1 E2

16 9 FULL POWER TAKEOFF 13,500 1 D1
10 FULL POWER TAKEOFF 13,500 1 E1
II TAKEOFFICUTBACK 13,50019,500 i F1
12 TAKEOFF/CUTBACK 13,50019,500 1 F2
13 FULL POWER TAKEOFF 13,500 1 E2
16 TAKEOFF/CUTBACK 13,50019,500 1 F3
17 TAKEOFF/CUTBACK 13,50019,500 1 F4
I8 TAKEOFF/CUTBACK 13,50019,5GO 1 F5
19 TAKEOFF/CUTBACK 13,50019,500 1 F6
20 TAKEOFFICUTBACK 13,50019,500 1 G4
21 TAKEOFFICUTBACK 13,50019,500 1 GI
22 TAKEOFFICUTBACK 13,50019,500 1 G2
23 TAKEOFF/CUTBACK 13,50019,500 1 G3

19 24 b F = 50 DEG APPROACH 6,900 4 1 6 D1
25 6F = 50 DEG APPROACH 5,800 4 1 6 02
27 bF = 50 DEG APPROACH 5,500 4 1 6 Eta
28 bF = 50 DEG APPROACH 5,100 4 1 6 E2
29 6F = 50 DEG APPROACH 5,300 4 1 6 E3
30 6F = 50 DEG APPROACH 5,600 4 1 6 E4
31 6F = 50 DEG APPROACH 5,200 4 1 6 E5
32 6F = 50 DEG APPROACH 5,600 4 1 6 E6
33 REDUCED THRUST APPROACH 4,700 4 1 6 D3
34 REDUCED THRUST APPROACH 4,500 4 1 6 D4
35 REDUCED THRUST APPROACH 4,300 4 1 6 05
36 REDUCED THRUST APPROACH 3,100 4 1 6 D6
37 REDUCED THRUST APPROACH 3,200 4 1 6 07
3B I REDUCED THRUST APPROACH 2,800 4 1	 1 6 1 C8

20 39 6F = 50 DEG APPROACH 6,500 6 DI
40 6F = 50 DEG APPROACH 6,900 2 1 6 D2
41 b F = 50 DEG APPROACH 6,100 2 1 6 03
42 6F = 35 DEG APPROACH 3,200 2 1 6 Ei
43 6f = 35 DEG APPROACH 4,600 2 6 E2
44 bF - 35 DEG APPROACH 3,800 2 1 6 E3
46 6F = 35 DEG APPROACH 3.800 2 1 6 E4a
47 6F = 35 DEG APPROACH 3)800 2 1 E5
48 6 F = 35 DEG APPROACH 3000 2 1 6 E6
49 6F =35 DEG APPROACH 4,000 2 1 6 E7
50 6F = 35 DEG APPROACH 4,100 2 1 6 EB
51 6F = 50 DEG APPROACH 5,400 2 1 6 D4
52 REDUCED THRUST APPROACH 3,100 2 1 6 D5

*LISTED ARE THE NUMBERS OF THE ACTIVE MICROPHONES FOR A GIVEN LOCATION (I.E., FOR RUN 4
MICROPHONE I WAS ACTIVE AT LOCATION Co
6 F INDICATES FLAP SETTING
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TABLE 14, (CONTINUED!
SUMMARY OF DATA ACQUISITION FOR NOISE LEVEL DETERMINATION

si
i

M

MICROPHONE LOCATION* FLIGHT
FLIGHT RUN TARGET THRUST PROFILE

C4 C6 C10 C11NO. NO. TYPE OF FLYOVER ILeI (FIG, 10.14)

21 53 FULL POWER TAKEOFF 13,700 1 6 3 C
54 FULL POWER TAKEOFF 13,700 1 6 3 DO
55 FULL POWER TAKEOFF 13,700 1 6 3 01
56 TAKEOFF 12,700 l 6 3 D2
57 TAKEOFF 12,700 1 6 3 D3
59 TAKEOFF 11,700 1 6 3 D4
60 TAKEOFF 11,700 1 6 3 D5
61 TAKEOFF 10,700 1 6 3 D6
fit TAKEOFF 10,700 1

1
6
6

3
3

07
C122 65 FULL POWER TAKEOFF 13,500

67 FULL POWER TAKEOFF 13,500 1 6 E2
69 FULL POWER TAKEOFF 13,500 1 6 3 Eta
70 TAKEOFF 9,500 1 6 3 E3
72 TAKEOFF 8,000 1 6 3 E5
73 TAKEOFF 9,500 1 E4a
74 TAKEOFF 8,000 1 6 3 E6
75 FULL POWER TAKEOFF 13,500 1 E1 c
77 TAKEOFF 8,000 1 6 3 H1a
79 TAKEOFF 7,000 1 6 3 H3
82 TAKEOFF 7,000 1 6 3 H4b
$3 TAKEOFF 7,000 1 H4c

23 84 FULL POWER TAKEOFF 13,500 6 3 Cl
86 LEVEL FLIGHT 13,500 1 6 3 01
86 LEVEL FLIGHT 13,500 1 6 3 D2
87 LEVEL FLIGHT 9,500 1 6 3 03
90 LEVEL FLIGHT 9,500 1 6 3 D4b
91 LEVEL FLIGHT 9,500 1 6 3 D3a

25 95 SF. 
50 DEG APPROACH 5,000 1 D1 c

96 SF - 50 DEG APPROACH 6,000 1 D2
97 SF = 50 DEG APPROACH 5,400 1 D3
98 SF = 50 DEG APPROACH 5,400 1 D4

100 y =5.5 DEG APPROACH 3,900 2 1 6 Eta
101 y = 5.5 DEG APPROACH 3,500 2 1 E2
102 y - 5.5 DEG APPROACH 3,100 2 1 E3
103 y =5.5 DEG APPROACH 2,900 2 1 E4
104 y = 5.5 DEG APPROACH 3,100 2 1 E5
105 y = 5.5 DEG APPROACH 3,100 2 1 E6
106 y - 5.5 DEG APPROACH 3,200 2 F1
107 - 5.5 DEG APPROACH 2,000 2 1 6 F3

26 108 y = 5.5 DEG APPROACH 3,200 2 1 6 F2
109 y = 5.5 DEG APPROACH 2,000 2 1 6 F4
110 y = 5.5 DEG APPROACH 1,500 2 1 6 F5
112 y - 5.5 DEG APPROACH 2,000 2 1 6 F4a

'LISTED ARE THE NUMBERS OF THE ACTIVE MICROPHONES FOR A GIVEN LOCATION 1t.E., FOR RUN 53
MICROPHONE 6 WAS ACTIVE AT LOCATION C10) 	 T

5F INDICATES FLAP SETTING
y INDICATES GLIDESLOPE
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EPNL are not expected to vary in a simple inverse-square relationship.
However, a mathematical expression containing a constant term for the initial
level at a reference distance, a logarithmic term to account for spreading,
and a term containing the product of distance and an atmospheric-attenuation
coefficient should be capable of describing the variation of EPNL with
distance. Such an expression is shown below:

L = LO - a log (X/XO) - b (X-XO)/1000 ,

where	 L = noise level at distance X, EPNdB

Lo = noise level at reference distance, EPNdB

a = coefficient of spreading term

X = distance, feet

XO = reference distance of 250 feet

b = coefficient of atmospheric attenuation term,
EPNdB/1,000 ft.

A Douglas-developed computer program will determine L O , a, and b for a
least-squares fit to the curves or for a sampling of points along the curves
found by the previously described procedures. As a result of the computations,
an equation for each EPNL-vs-distance curve for a particular value of F»/6
was derived. The family of curves so determined was then plotted by the use of
a programmed Automated drafting Machine (ADM), figure 32 shows the plot of
EPNL vs slant range at closest point of approach (CPA).

To develop a plot of A-weighted sound levels, dB(A), the corrected SPL
spectrum at the time of PNLTM, the same as that used in computing the EPNL-vs-
distance curves described above, was used to compute th:! corresponding dB(A)

tit	 levels and the same basic procedures as were described previously for the EPVL

0i	
plots, applied.

One important difference in the two procedures is that since there is no
duration correction involved in calculating dB(A), there is also no airspeed
normalization adjustment made in the dB(A) curves such as is applied to the
EPNL curves. Thus, in the cross plots of dB(A) vs F N/5 at selected distances,
there is no discontinuity as there is in the EPNL cross plots.

A family of dB(A)-vs-distance curves at a number of F /d values was then 	 .
plotted by use of a programmed ADM. Figure 33 shows the plot of A-weighted
sound levels dB(A) as a function of slant range at closest point of approach
(CPA).
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LATERAL NOISE ATTENUATION

:.ateral noise attenuation is the difference between the noise level
measured beneath a flyover and the noise level measured at the side of the
flight path at the same distance and engine power. The difference in noise
level is principally due to extra ground attenuation (EGA), fuselage and wing
shielding, and directivity effects. The determination of the contribution of
each of the three factors is complex and beyond the scope of this work. The
combined effects are therefore considered as lateral noise attenuation.

Noise measurements were obtained from several locations to the side of
the flight paths for various engine power settings and aircraft altitudes.
To calculate lateral noise attenuation, it is necessary to obtain overhead
noise levels at similar distances and engine power settings. Since the EPNL-
vs-distance plots consist of averaged overhead noise levels at selected
referred net thrust levels, that are normalized to typical airplane velocities,
the overhead noise levels obtained from these plots are chosen to compare
with the measured sideline noise levels.

In processing the measured sideline noise levels, the computer adjusted
the noise level to appropraite normalized airspeeds and to reference weather.
Also, adjustments were made to correct for the lateral deviation of the flight
path from the reference flight pat,'. No thrust or other distance adjustments
were made by the computer. Minimum distances to the flight path were used for
slant range, just as in the construction of the EPNL-vs-distance curves.
Tone corrections attributed to pseudotones, that is, those with tone correct-
ion frequencies of 630 Hz and below were removed.

The referred net thrust and the minimum distance to the flight path
associated with each of the sideline noise measurements are entered into the
overhead noise-level computer program, together with the Refan EPNL-curve
equations, and the overhead EPNL is then calculated at the same referred net
thrusts and distances as those found for the sideline noise levels. Lateral
noise attenuation is then simply calculated by subtracting the sideline
measured noise level from the overhead calculated noise level.

Table 15 shows the da o used in calculating lateral noise attenuation.
Figure 34 presents a plot of lateral noise attenuation as a function of
elevation angle.
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TABLE 15
SUMMARY OF DATA ACQUISITION FOR LATERAL NOISE ATTENTUATION STUDY

r

t

\•4

FLIGHT RUN TARGET THRUST MICROPHONE LOCATION" FLIGHT
PROFILE

SO S16 SIB SIS S20 3N BNNO. NO. TYPE OF FLYOVER I1.91 IFIG. 10.14}

16 9 FULL POWER TAKEOFF 13,500 12 9 7

1

11 10 D1
10 FULL POWER TAKEOFF 13,50[! 12 9 7 11 10 E 
11 TAKEOFF/CUTBACK 13,500/9,500 12 9 7 11 10 F1
12 TAKEOFF/CUTBACK 13,500/9,500 12 9 7 11 10 F2
13 FULL POWER TAKEOFF 13,500 12 9 7 11 10 E2
1F, FULL POWE? TAKEOFF 13,500 12 9 7 11 10 E3a
16 TAKEOFF/CUTBACK 13,500!9,500 12 9 7 11 10 F3
'^7 TAKEOFF/CUTBACK 13,50019,500 12 9 7 11 10 F4
16 TAKEOFFtCUTBA r̂ K 13,50019,500 12 9 7 10 F5
19 TAKEOFFICUTBACK 13,50019,500 12 9 7 11 10 F6
20 TAKEOFF/CUTBACK 13,50019,500 12 9 7 11 10 G4
21 TAKEOFF/CUTBACK 13,500/9,500 12 9 7 11 10 G1
22 TAKEOFFICUTBACK 13,50019,500 12 9 7 11 10 G2
23 TAKEOFF/CUTBACK 13,50019,500 121 9 7 1	 11 1	 10 1	 1 G3

19 24 6 F = 50 DEG APPROACH 6,900 5 11 01
25 S F = 50 DEG APPROACH 5,800 9 5 10 11 D2
27 6 F = 50 DEG APPROACH 5,500 9 5 10 Ela
28 6 F = 50 DEG APPROACH 5,100 9 5 10 11 E2
29 6 F = 50 DEG APPROACH 5,300 9 5 10 11 E3
30 6 F = 50 DEG APPROACH 5,600 9 5 10 11 E4
31 6 F = 50 DEG APPROACH 5,200 9 5 10 11 E5
33 RE^7UCED THRUST APPROACH 4,700 9 5 10 '^3
34 REDUCED THRUST APPROACH 4,500 9 5 10 11 D4
35 REDUCED THRUST APPROACH 4,300 9 5 10 11 D5
36 REDUCED THRUST APPROACH 3,400 9 5 10 D6
37 REDUCED THRUST APPROACH 3,200 9 5 10 11 D7
36 REDUCED THRUST APPROACH 2.800 9 1 5 1	 10 11 1 1	 DS

20 39 6 F = 50 DEG APPROACH 6,500 3 10 11 D1
40 6 F = 50 DEG APPROACH 6,900 9 3 10 11 D2
41 6 F = 60 DEG APPROACH 6,100 9 3 10 11 D3
42 6 F = 35 DEG APPROACH 3,200 9 3 10 E1
43 6 F n 35 DEG APPROACH 4,600 9 3 10 E2
44 6 F = 35 DEG APPROACH 3,800 9 3 10 11 E3
46 6 F = 35 DEG APPROACH 3900 9 3 10 11 E4a
47 6 F = 35 DEG APPROACH 3,600 11 E5
48 6 F = 35 DEG APPROACH 3,800 9 3 10 E6
49 6 F = 35 DEG APPROACH 4,000 11 E7
50 6 F $ 35 DEG APPROACH 4,100 9 3 10 11 E8

-LISTED ARE THE NUMBERS OF THE ACTIVE MICROPHONES FOR A GIVEN LOCATION ;I,E., FOR RUN 9
MICROPHONE 9 WAS ACTIVE AT LOCATION 516]
6 F INDICATE5 FLAP SETTING
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TABLE 15 (CONTINUED)
SUMMARY OF DATA ACQUISITION FOR LATERAL NOISE ATTENUATION STUDY

MICROPHONE LOCATION* FLIGHT
FLIGHT RUN TARGET THRUST PROFILE

SO S16 S18 S79 S20 3N 6NNO. NO, TYPE OF FLYOVER ILBI (FIG. 10.14)

21 53 FULL POWER TAKEOFF 13,700 9 10 11 12 C

54 FULL POWER TAKEOFF 13,700 9 10 11 12 DO

55 FULL POWER TAKEOFF 13,700 9 10 11 12 D1

56 TAKEOFF 12,700 9 10 11 12 02

57 TAKEOFF 12,700 9 10 11 12 D3

59 TAKEOFF 11,700 10 11 12 04
60 TAKEOFF 11,700 9 10 11 12 D5

61 TAKEOFF 10,700 9 10 11 12 D6

62 TAKEOFF 10,700 9 10 11 121 D7

22 65 FULL POWER TAKEOFF 13,500 9 10 11 C1

67 FULL POWER TAKEOFF 13,500 11 12 E2

69 FULL POWER TAKEOFF 13,500 9 10 11 12 Eta

70 TAKEOFF 9,500 9 11 12 E3

72 TAKEOFF 8,000 9 10 11 12 E5

73 TAKEOFF 9,500 9 10 11 12 E4a

74 TAKEOFF 8,000 9 10 12 E6

75 FULL POWER TAKEOFF 13,500 9 t0 12 Etc

77 TAKEOFF 8,000 9 10 11 12 H1a

78 TAKEOFF 8,000 9 10 11 H2

79 TAKEOFF 7,000 9 10 11 H3

82 TAKEOFF 7,000 9 1 1 10 1 121 H4b

23 84 FULL POWER TAKEOFF 13,500 9 10 12 Cl

85 LEVEL FLIGHT 13,500 9 10 12 DI

86 LEVEL FLIGHT 13,500 9 10 11 12 D2

87 LEVEL FLIGHT 9,500 9 10 D3

90 LEVEL FLIGHT 9,500 9 10 11 Doh

91 LEVEL FLIGHT 9,500 9 10 11 12 D3a

25 95 b  =50 DEG APPROACH 6,000 11 01c

96 b F = 50 DEG APPROACH 6,000 10 d2

97 6 F =50 DEG APPROACH 5,400 9 10 D3

98 S F = 50 DEG APPROACH 5,400 9 t0 11 04

100 y = 5.5 DEG APPROACH 3,900 9 10 Eta

101 y = 5.5 DEG APPROACH 3,500 10 E2

103 y = 5.5 DEG APPROACH 2,900 9 E4

104 y = 5.5 DEG APPROACH 3,100 9 E5

105 y =5.5 DEG APPROACH 3,100 9 E6

106 = 5.5 DEG APPROACH 3,200 9 10 1	 11 1	 F1
26 108 y = 5.5 DEG APPROACH 3,200 9 10 F2

109 y = 5.5 DEG APPROACH 2,000 9 10 F4

110 y = 5.5 DEG APPROACH 3,200 9 10 F5

111 y = 5.5 DEG APPROACH 1,500 9 10 F6

112 y = 5.5 DEG APPROACH 2,000 9 10 F4a

"LISTED ARE THE NUMBERS OF THE ACTIVE MICROPHONES FOR A GIVEN LOCATION (I.E., FOR RUN 53
MICROPHONE 9 WAS ACTIVE AT LOCATION S16)
S F INDICATES FLAP SETTING

y INDICATES GLIDESLOPE
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NOISE CONTOURS

Contours of equal effective perceived noise level (EPNdB) for single
takeoff and approach operations of both a JT8D-9 hardwall nacelle and MD-109
Refan engined DC-9 were developed. The contour lines are generated by a method
that determines points on the ground surface that are equidistant from the air-
craft flight path. The sound path distance is adjusted by a procedure discussed
in reference 6 that includes empirically derived corrections for ground-to-
ground noise attenuation and aircraft noise shielding. Also included are the
effects of the time-duration increase during ground roll and the increased
inlet and jet noise at low forward velocities (reference 6). The contours
are generated for reference-day conditions, i.e., 25°C (77°F), 70 percent
humidity.

The plotting of the noise-exposure area contours is accomplished by a
Douglas-developed computer/plotter technique. The information necessary to
generate the noise contours consists of data for noise-level variation with
distance and the associated aerodynamic performance in the form of an aircraft
flight path. The noise-level variation with distance may be expressed mathe-
matically for each defined engine power setting. That information was obtained
for the generation of the fPNL-vs-distance curves.

The aerodynamic parameters used are distance from brake release, geometric
altitude, engine thrust (FU/6 ), and true airspeed. Both the hardwall and
Refan DC-9 flight paths were constructed using a 0.349 rad (20 degree) pitch
limit.

The flight paths for this study (figure 35) are:

(1) full-thrust takeoff and 0.052 rad (3 degrees) glideslope approach,

(2) Full-thrust takeoff and two-segment 0.105/0.052 rad (6/3 degrees)
glideslope approach,

(Of
0L	 (3) takeoff with cutback and a 0.052 (3 degrees) glideslope approach,

(4) takeoff with cutback and a two-segment 0.105/0.052 rad (6/3 degrees)
glideslope approach.

For maximum weight takeoff with cutbackioperation, the FAR Part 36 pro-
cedures were used with a 0° flap setting and 6 percent aircraft overspeed.
For the typical mission takeoff with cutback operation, the procedure
proposed by the Aircraft Transport Association (ATA) was applied. That
procedure consists of a liftoff at V + 10 at 0 0 flap setting and 6 percent
overspeed; a climb to 492 m (1500 ft ; a cutback with thrust set at 5 m/s
(1000 F/M), maintaining V2 + 10 and retaining takeoff flap setting; continued
climb at 984 m (3000 ft) with maximum climb power set and accelerating to
128.6 m/s (250 kt); and finally proceeding on a normal enroute climb.

The representative 90 and 95 EPNdB noise contours shown in figures 36
through 39, compare the DC-9, Series 30, equipped with JT8D-9 en g ines and
hardwall nacelles with the DC-9 Refan for two aircraft takeoff and landing
gross weights and four different flight paths. The first case is for the
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FAR Part 36 operational requirements of maximum takeoff and landing gross
weights, 48,988 kg (108,000 lb) and 44,906 kg (99,000 lb), respectively.

The second case is for a typical mission comprising an intermediate stop
between two 375-nautical-mile stage lengths where the airplane is not fueled
at the intermediate stop. The landing gross weight, at the intermediate stop,
for the Refan airplane is 40,550 kg (89,400 lb) and the takeoff gross weight
is 40,425 kg (89,210 lb). For the typical mission hardwall airplane, the
landing gross weight is 39,464 kg (87,000 lb) and the takeoff gross weight
39,332 kg (86,710 lb). The larger weights for the Refan airplane reflect the
different operating empty weights and trip fuel required for the two airplanes.

The contours generated using the FAR Part 36 operational requirements
(maximum gross weights) represent the maximum noise exposure levels that would
occur around an airport. The typical mission contours, however, are more
representative of the landing and takeoff noise levels that might occur during
daily airline operations at the intermediate stop between two 375-nautical-
mile stage lengths.

The contour areas are summarized in table 16 for both the maximum gross
weight and the typical mission operations. The Refan engine on the DC-9
reduces the 90 EPNdB contour area, for takeoff with and without cutback, by
40 percent for the maximum-gross-weight airplane and 19 percent for takeoff
with cutback and 34 percent for takeoff without cutback for the typical
mission airplane. The 95 EPNdB contour area is reduced about 50 percent for
takeoff without cutback for both the maximum-grass-weight and the typical
mission airplanes. For takeoff with cutback, the 95 EPNdB contour area is
reduced by 30 percent for both the maximum-gross-wei.- flt and typical mission
airplanes. The two segment approach provides very little reduction in contour
area for either the 90 or the 95 EPNdB contours.
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01

85



TABLE 16
CONTOUR AREA SUMMARY

AREA, SOUARE MILES ( sq km)
MAXIMUM GROSS WEIGHT CONFIGURATION OC•9 PRODUCTION DC-9 REFAN

FLIGHT CONDITION 90 EPNd8 95 EPNdB 90 EPNd6 95 EPNdB

TAKEOFF - 3-DEGREE APPROACH 15.3 139.0 6.9 (17.91 9.3 (24.1) 3.4 (8.81
TAKEOFF/CUTBACK - 3-DEGREE APPROACH 8.6 122.3! 4.2 (102, 5.0 (13.0) 2.8 (7.3)
TAKEOFF - 2-SEGMENT APPROACH 15.0 (38.9) 6.8 {17.61 9.2 (23.8) 3.4 (8.8)
fAKEOt: F/CUTBACK - 2-SEGMENT APPROACH 8.3 (21.5) 4.2 (10.9) 4.9 112.71 2.8 (7_3) J

TYPICAL MISSION CONFIGURATION
FLIGHT CONDITION

TAKEOFF - 3-DEGREE APPROACH
TAKEOFFICUTBACK - 3-DEGREE APPROACH
TAKEOFF - 2-SEGMENT APPROACH
TAKEOFF/CUTBACK - 2-SEGMENT APPROACH

AREA, SQUARE MILES (sq km)
DC-9 PRODUCTION DC-9 REFAN

90 EPNd6 95 EPNd8 90 EPNdB 95 EPNdB

11.2 (29.0) 5.1 (13.5) 7.4 (1 9.2) 2.7 (7.0)
4.7 (12.2) 3.0	 (7.8) -	 3.8	 (9.8) 2.1 (5.4)

11.0 (28.5) 5.2 (13.5) 7.3 (18.9) 2.7 (7.01
4.6 (11.9) 3.0	 (7.8) 3.6	 (9.3) 2.1 (5.4)
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GROUND EFFECTS

All aircraft noise measurements are significantly affected by the presence
of reflecting surfaces near the microphones. Even in the absence of man-made
reflecting surfaces such as near-by buildings, flyover-noise measurements are
affected by reflections from the ground. The test microphones therefore never
sense free-field sound but always receive a sound wave resulting from super-
position of a direct sound wave from the airplane and a reflected sound wave
from the ground. The combined signal is either stronger or weaker than the
direct (free-field) signal, depending upon the relative strengths and phase
differences between the direct and the reflected waves. The strengths and
phase difference depend on the physical characteristics of the reflecting
ground, the altitudes of aircraft and microphone, the angular position of the
airplane with respect to the microphone, and the frequency of the sound.

Flyover-noise measurements are ordinarily made with microphones at
a height of 1.2 m ( 4 feet) above the ground. 	 For typical flyover-
noise test conditions, ground reflections cause large peaks and valleys in the
measured sound spectra below a frequency of roughly 1000 Hz. The peaks and
valleys may be eliminated by mounting the microphones at the level of the
ground plane over a nearly perfect reflecting surface. For all frequencies,
the signal received by the microphone is then 6 dB higher than the free-field
value at least in theory. A second method of eliminating large peaks and
valleys in the spectra is to locate the microphones at some distance above the
ground plane. If a microphone is many wavelengths above the ground, any large
peaks and valleys in the spectra caused by ground reflections will be shifted
to very low frequencies. However, unless the microphone height is comparable
to the height of the airplane (an unrealistic condition), the microphone will
still not measure free-field sound but will measure a signal about 3 dB higher
than the free-field signal for all frequencies.

For the 6C-9 Refan tests both "flush-mounted" microphones and micro-
phones pole-mounted at a height of 10 m (33 feet) were used in order to
minimize ground-reflection effects and to supplement the measurements of the
numerous microphones at a height of 1.2m (4 feet), For some of the flights,
at the measurement location all three microphones were used. In order to
interpret the measured results for the three different microphones, a typical
flyover (flight 20, run 39) was studied in some detail. A 1.2m (4 ft) micro-
phone (Mic 6), two 10m (33 ft) microphones (Mic 4P and Mic 5P), and a flush-
mounted microphone (Mic 7F) were located within about 60m (200 feet) of each
other. Standard ground-reflection theory (e.g., reference 7) was used to make
calculations of the expected changes in sound snajctra, relative to the free-field
spectra, for each microphone. A perfect reflecting ground surface was assumed.
The results are functions of the microphone height, the distance of the air-
plane from the microphone, and the angular position of the airplane with res-
pect to the microphone (figure 40). The computer spectral changes due to
ground reflection are shown in figure 41. The aircraft location relative to
each of the microphones is approximately that corresponding to maximum per-
ceived noise level. It can be seen from the figure that large excursions in
SPL are expected to occur for the 1.2m (4 ft) microphone because of ground
reflections, whereas much smaller excursions in SPL are expected for the 10m
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FIGURE 40. COORDINATE SYSTEM FOR GROUND REFLECTION ANALYSIS
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(33 ft) microphones. Furthermore, for frequencies above about 1000 Hz, both
the 1.2 m (4 ft) microphone and the 10 m (33 ft) micro phones should indicate
SPLs about 3 dB above the free-field value. The calculations for the "flush
mounted" microphone were actually done for a microphone height of 0.6 cm
(0.02 ft). That height was used because the flush-mounted microphones were
actually microphones of 1.25 cm (0.5 in) diameter taped on their sides in the
center of a i, lywood board. Thus, the center of the microphone diaphragm was
about 0.6 ca,+ (0.02 ft) above the surface of the board. It can be see-, from
figure 41 that even such small height has an effect on the measured :?L at
high frequencies.

The curves in figure 41 can be used to calculate the differences in
SPL's measured with the flush microphone, the 1.2 m (4 ft) microphones, and
the 10 m (33 ft) microphones. Furthermore, if the measured spectrum from
the flush microphone is used, the spectra from 1.2 m (4 ft) microphone and
10 m (33 ft) microphones can be calculated. The re--Its of such calculations,
together with the measured spectra, are shown in figures 42 and 43 . It can
be seen that the calculated spectra and the measured spectra agree fairly well
for both the 1.2 m (4 ft) microphone and one of the 10 m (33 ft) microphones
(Mic 5 P). However, the measured and the calculated spectra for the other
10 m {33 ft) microphone (Mic 4P) do not agree well. Furthermore, the
measu red spectrum from microphone 4P does not coincide with the measured
spectrum from microphone 6 (see figu re 43) at high frequencies, although it
woul;i be expected to do so.

Calculations were also made to compute the spectrum for a 1.2 m (4 ft)
microphone oriented in such a way that the airplane was flying toward the
microphone at a shallow angle, 0 , with respect to the microphone (about 250).
A comparison of n?asured and calculated spectra (figure 44) shows that for
that shallow-angle case the agreement between the calculated and measured
spectra is poor. The poor agreement may be due to the fact that the assumption
of a perfectly reflecting surface is not valid as 0 becomes small. It
should be noted, however, that the measured spectrum from microphone 5P is
consistent with the spectrum from microphone 6 in that the two spectra coincide
at high frequencies, as they should.

L^
Comparisons of 1.2 m (4 ft) microphone and 10 m (33 ft) microphone spectra

were also made for a takeoff flyover (flight 16, Run 9). Figure 45 shows the
measured spectra obtained from one 1.2 m (4 ft) microphone (Mic 1) and two 10 m
(33 ft) microphones (Mic 2P and Mic 3P). Again, one of the spectra measured
with a 10 m (33 ft) microphone (Mic 3P) agrees well with the spectrum measured
with the 1.2 (4 ft) microphone in the high-frequency range and the other
spectrum, measured with Mic 3P, does not agree well.

Since the peaks and valleys discussed above are not associated with the
noise source, they are classified as pseudotones. The Douglas flyover-noise
analysis computer program provides as an output the designated tone corrections,
by frequency and amplitude, that were determined by the procedures
specified in Appendix B of FAR Part 36. The tone corrections that are identi-
fied as pseudotones should not be applied to the PNL values to obtain PNLT.

Reference Appendix D, table D-4 is a summary of those tone corrections
that were considered as pseudotones in the determination of the FAR Part 36
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noise levels. The tone corrections associated with the airport community
noise data are included in the computational listings of table D-1. Pseudo-
tone corrections were removed from the reference EPNL values listed.

The sound spectra from microphones measuring flyover-noise are subject
to ground-reflection effects. For the typical flyover-noise measurement
height of 1.2 m (4 ft), ground-reflections caused large peaks and valleys in
the sound spectra below a frequency of 1000 liz. Mounting the microphone
flush with the ground plane eliminated the peaks and valleys, however, the
signal received by the microphone was 6 dB higher than the free-field value
for that location. In order to minimize ground-reflection effects several
microphones were pole-mounted at a height of 10 m (33 ft).

Sound spectra from the 1.2 m (4 ft) and the 10 m (33 ft) showed good
agreement with theory and when compared. The large peaks and valleys were
eliminated f ran the 10 m (33 ft) measured spectra, but not completely.
Ground-reflection effects were still present in the low ( < 80 liz) frequencies.

01,;

01
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ATMOSPHERIC TURBULENCE EFFECTS

The attenuation in excess of spherical spreading losses and classical
and molecular absorption of a sound wave pro pagating from an elevated source
to the ground has been attributed mainly to the effects of turbulence in the
atmosphere. The theory of sound attenuation in the free atmosphere was
studied by DeLoach (reference 8), who paid particular attention to the effects
of atmospheric turbulence on the transmission of sound. His findings were:
(1) Although there are other mechanisms, the scattering of sound by turbulent
density and momentum fluctuations is a major cause of the excess attenuation
for the case of air-to-ground propagation. (2) Failure to correct for the
excess attenuation contributes substantially to the relatively large standard
deviation that usually characterizes outdoor sound propagation measurements.
(3) The frequency dependence of the excess attenuation lies between a square ,-
law dependence and a cube-root dependence. For a homogeneous isotropic
medium, the excess attenuation depends on the square of the frequency, but
for a medium with more irregular outer scale the frequency dependence is much
weaker. In such a medium the frequency (f) dependence is very nearly fl/3
when the outer scale is large compared with half an acoustic wave length.
(4) The reported non-linear altitude dependence of the excess attenuation is
attributed to the decrease in atmospheric turbulence intensity with increasing
altitude.

Normally, only mean values of meteorological parameters are recorded for
outdoor acoustical measurements. But recently MacCready et al (reference 9)
have advanced the concept of the universal turbulence measurement toward
operational status. A simple system called Universal Indicated Turbulence
System (UITS) gives an output reading R, which is a quantitative measure of
turbulence intensity that is unaffected by the characteristics or speed of
the aircraft on which it is mounted. To accomplish a selective measurement,
the UITS utilizes a high-freq uency dynamic sensor.

During the DC-9 Refan flyover-noise tests, the turbulence in the atmos-
(oil	phere was measured by using the UITS. Such measurements provided data from
01

	

	 which to investigate the effect on sound propagation of excess attenuation
due to atmospheric turbulent,.e.

Actual measurements of the atmospheric turbulence are classified according to
the value of R, which is defined to be

R ^^F^^^, 	 m2/ 3/ sec
.2

where	
E = dissipation rate =—t V 	

xx	
, m 2 /sec 3

P = density of the air, kg/m3

pq = sea-level density of air, kg/m3

V = kinematic viscosity, m2/sec

u^ = fluctuating component of the wind velocity
in the direction of propagation, m/sec

9 3
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The dissipation rate, E , is therefore related to the epsilonmeter value

of , R .	 Also (au' /ax) 2 is the mean square of the rate of local chan ge of u',
and such changes are assumed to be brought about by the smallest eddies that
are present in the turbulent flow field. Hence, the dissipation rate provides
in effect a measure of the size of the smaller eddies, defined to be the micro-
scale of turbulence,'X q ; or g is a measure of the dimension of eddies that
at the same intensity produce the same dissipation as the turbulence considered.
Another important characteristic of the structure of turbulence is the longest
correlation distance between the velocities at two points of the flow field,
a length designated L. It is reasonable to expect that the degree of correla-
tion decreases with increasing distance and, that beyond a certain distance,
the correlation will be practically zero. Therefore, if '1 is considered to
be an inner scale (size of the smaller eddies), then L may Re referred to as
the outer scale (size of the large eddies) of the turbulent flow field.
oeLoach's basic assumption was that the scale of turbulence is quite large
compared to the half-wave length of the incident sound wave. That means that
in order for his results to be applicable to this study the integral scale, or
outer scale of turbulence, L, is the dimension of interest. The steps that
relate the dissipation rate to the outer scale of turbulence are given below.

Two Reynolds Plumbers, based on the two lengths 	 g and L, can be defined
for a turbulent flow field. They are

	

L A

	
u 

I 
LReX = 	 and ReL	

v

The dissipation rate a can be expressed, according to reference 10 as

E = 15vu ' 2/Xg2 , (m2 / sec 3 )	 (3)

E 3

or	 e = A ut , (m2/sec3 	(4)

where A is a dimensionless constant of the order of unity. Also according to
reference 10,

R 	 A 
R2 .%  ar.	 R	 = u'L	 (5)

eL	 _5 r r^	 'L	 v

Therefore,

	

P	 Al/3

L - u ReL - L 1/3E 1/3 (v ReL )	 (b)

and, from Equations (1) and (4) ,

(2)
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4
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V ReL 3/4	
Al

/a 	s
L	 {^)-- r	 4

{ Po P	 a
r

Since A is of order unity and most of the test data are taken at an altitude
less than 800m (2440 ft), P^ 	 P and thus	 j

v 3/ 4
L = { ReL )	 , (meters)	 ( 8)

with R the reading obtained from the epsilonmete r of the UITS. Thus, to
obtain the outer scale of turbulence L from the measured value of R, the
Reynolds number of the turbulent flc4 field in the atmosphere must be known.
The free atmospheric Reynolds nuFhers are large. For calculation purposes a
typical value of ReL = 3.85 x 10 (reference 11) will be used. Therefore,
with the known kinematic viscosity of the atmosphere, the outer scale of
turbulence L can be obtained from the measured values of R.

The excess attenuation due to turbulence, a s , is given in reference 8 as

CV 2	 CT 
2 

kl/3
0.455	 c2 + .136	

T 2 nepers/304.8m	 { 9)
as	

+ Sin	 0; 

5/3	 '(nepers/1000 ft)
^ 
kL	 L- )

The structure constants C^ and C 2l are given in reference 7. They are

4/3
CV = b2 u*/ ( K r) 2/3	 m 2	 (10)

sec

and	 7

a2 K 4/3T* 2	 "C 2C2 =	 (11)
T	 r2/3	 ml/3
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where	 CT = temperature-structures constant, °C/ml/3

Cy = wind-structure constant, m2/3/sec

c = speed of sound, m/sec

k = acoustic wave number, 1/m

K = von Kaman constant

T = temperature, °C

Oc = difference between true scatterin g angle and the
Bragg scattering angle (ranging from 0.4 to 0.6)

u* = friction velocity, typically 0.4 m/sec (reference 8)

T* = temperature constant, ranging from 0.1°C in winter
to 0.5°C in summer.

Also from reference 8 are the numerical values for the constants K ,
the von Kaman constant = 0.4, and the empirical constants a and b whose
numerical values are 2.40 and 1.40, respectively.

The accumulated excess attenuation (AS) over the path traveled by the
sound waves is obtained by integrating equation ( 9) over the propagation
path.

h2

AS 
J 

a
. 
(r) dr

hi

u*2
	

T * 2	
l/3	

1/3	 1/3
21.4	 c2 + 0.0693---,^- k	 h2	 - h1

	5/3 	
dB

+ Sin ec
kL	 2 )

Note that in the above equation an average value of L is used for altitudes
between h l and h2.

(12)
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Reference 9 classified turbulence in the atmosphere as negligible, light,
moderate, heavy, or extreme according to epsilonmeter (R) readings. Two
typical cases, with turbulence classified as light in one case (0.2s R s 0.8)
and moderate (1.2 --R--4.0)  n the other were chosen for analysis (figures 4b
and 47 and table 17). Both cases have approximately the same gradient of wind
speed with altitude.

From Equation (7), L varies from 41.75 m to 119 m (137 ft to 390 ft)
for Case 1 and from 19 m to 31 m (62 ft to 100 ft) for Case 2. It is found
from Equation (9) that the excess attenuation rate as varies directly with
L up to a limiting value of L. If the turbulence scale L or the size of

eddy is quite large compared to the incident wave length, then the scattering
of the incident wave has no meaning or validity, which can be seen from
Equation (9), where the upper limit of validity of L is given by

—^ = Sin

or

L	 -	 IT /k

Sin 6 c
--7

Figure 48 shows the variations of cumulative excess attenuation A s decibels
as a function of frequency, for both the light dissipation and moderate
dissipation. The dashed curves refer to the case where the epsilonmeter
reading R was first related to L, which was then used in Equation (10),
according to DeLoach, to calculate As. The same figure shows the results
calculated by DeLoach for two values of L and two altitudes. For the light-
turbulence case (larger L) the attenuation is greater than for the moderate-
turbulence case (smaller L). To illustrate, at 2500 Hz the case for larger L
predicts an excess attenuation, As, of nearly 8 dB as compared to 1.45 dB for
the case with the smaller turbulence scale L.

The value of R is a measure of the dissipation rate a in the turbulent
flow field. It is also stated by Hinze (reference 10) that the proper scale
of turbulence associated with the dissipation, rate should be the microscale
or dissipation scale, X g, Furthermore, the scale Xg is approximately of the
same order of magnitude as the incident wave length of the sound wave. But,
it cannot be used directly in conjunction with the theoretical analysis of
DeLoach, since by assumption his results are good for a much larger scale of
turbulence than 4he acoustic half-wavelength.
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Go	 AIRPLANE MODEL 
DC-9-31	 REG.NO. N54638	

TEST SITE 
YUMA, ARIZONA

MEASUREMENT TIMES I PST ):	 TEMP/RH 1528	 WIND 1530
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AIRPLANE MODEL	 OC-9-31 REG. NO. N54638 TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. DATE, JANUARY 29, 1975
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DE LOACH'S RESULTS (REFERENCE 1)

---* --	 LIGHT DISSIPATION (L - 40 TO 70 METERS)

---	 MODERATE DISSIPATION (L- 20 TO 30 METERS(

NOTE: 600-M DATA COMPUTED FROM DE LOACH-S THEORY
BY RELATING THE EPSILON METER READING TO THE
OUTER TURBULENCE SCALE 	
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TABLE 17

SUMMARY OF DISSIPATION R LEVELS
Bc = 0.5 DEG

CASE NO. 1: LIGHT DISSIPATION	 CASE NO. 2: MODERATE DISSIPATION

ALTITUDE R
am `13 /SEC

L

METERS

TEMP

FEET METERS OF °C

2600 793 0.8 41.75 41.0 55

2000 610 0.4 69.25 43.0 6.5

1360 415 0.2 119.00 55.0 7.0

700 214 0.4 69.25 46.5 9.0

FREQUENCY - Hz

750	 1000	 1500	 2500

AS	 1.12	 2.32	 4.40	 8.56

ALTITUDE R

Cm2/31SEC

L

METERS

TEMP

FEET METERS OF °C

2600 793 2,0 20.90 47.5 9.5

2300 703 4.0 12AS 49.0 10.0

1700 520 1.6 24.85 52.0 11.5

1300 397 1.2 31.25 53.5 12.5

700 214 2.2 19.30 56.0 14.0

300 91.5 22 19.30 57.0 14.5

0 0 0 - 57,5 14.7

FREQUENCY -- Hz

750 1000 1500 2500

0.167 0.290 0.604 1448AS

0	 1000	 2000	 3000

FREQUENCY (Hz)

FIGURE 48. CUMULATIVE EXCESS ATTENUATION A s (dB) VARIATION WITH FREQUENCY
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NOISE SOURCE LEVELS AND ENGINE/NACELLE ACOUSTICAL CHARACTERISTICS

This section of the report describes the noise source levels, static-to-
flight predictions and engine/nacelle acoustical characteristics of the DC-9/
JT8D-109 Refan aircraft. A description is provided of the noise source
separation and prediction procedures used to identify, isolate, and predict
jet, tore, fan inlet, fan exhaust and turbine noise levels, spectra and
directivity from ground static and flyover noise data. The flyover noise
data were from approach and takeoff without cutback tests. The approach
tests used a 0.052 rad (3 degree) glide slope and 0.873 rad (50 degree) flap
setting, and had a minimum slant range distance of 237 m (776 feet). The full
thrust takeoff tests had a minimum slant range distance of 313 m (1026 ft).
The data from these tests used 10 m (33 foot) high pole microphones and
flush mounted ground microphones to minimize ground reflection problems.
Evaluation of inlet and tailpipe treatment effectiveness, flight effects on
jet and core noise, and engine installation effects on turbomachinery noise
are also included.
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Noise Source Separation Procedures

Jet and core noise - static data. - Since core engine noise (core noise)
as been escri ed un er ifferent terminology reflecting different opinions
about the nature of one or more source mechanisms of core noise, it was
necessary to first establish a definition for core noise as it applied to
the analysis presented here. Core noise will be used in this report to
denote the total contribution of all the internal (core engine) noise sources
including:

(1) unsteady pressures accompanying combustion in the components of
the burner section of an engine

(2) velocity and temperature fluctuations generated within the burner
components and interacting with rotors and stators of the turbine
stages

(3) noise generated at the exhaust struts down stream of the last turbine
stag e due to the turbulence and/or swirl in the exhaust flow

") noise generated at the nozzle lip due to the fluctuatinn forces
imnosed on the medium surroundin g the nozzle.

High frequency turbine noise related to turbine blade passage is not
included in the definition of core noise but rather as a separate turbo-
machinery noise component. Low frequency (50 to 1000 Hz) core noise is the
difference between the total noise level and the assumed level of the pure
jet noise produced by the jet exhaust external to the engine (see figure 49).
The high frequency (1250 to 10 000 Hz) portion of the core noise spectra
was determined using an assumed "roll-off" rate based on inspection of
measured data at each far-field angle. Roll-off rates were found to vary
from 4 to 6 dB per octave depending on inlet angle.

Core noise engine correlating parameters: Core noise levels have been
►k^	 correlated with various engine operating parameters by various investigators.

+.	 References 12 and 13 showed measured core noise overall sound pressure levels
(OASPLs) to increase with primary jet velocity. References 14, 15 and !b
correlated core noise OASPLs with the following engine internal parameters:

(1) turbine pressure ratio

(2) compressor overall pressure ratio

(3) turbine inlet temperature

(4) temperature rise across the combustor

Since all four of these core noise engine correlating parameters are
directly Proportional to primary jet velocity (fi g ure 50), primary jet
velocity was selected for use in correlating core noise OASPLs for the
study presented here.
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Jet noise spectra and levels: Initially, a proposed SAE A-21 jet-noise-
prediction procedure (unpublished document prepared by the Jet Noise Sub-
committee of the SAE A-21 Committee, October 1973) was considered for use in
predicting static jet noise. However, the levels and spectra of the jet noise
estimated by the proposed SAE procedure differed significantly from measured
data from the JT80-9 and two JT80-109 engines at high power settings, where
jet noise dominated. A new jet-noise-prediction procedure described below
was therefore developed based on ground-static data. Figures 51 and 52 present
0 ASPL/jet-velocity correlations and normalized measured spectra of jet plus
core noise at 45.7 m (150 root) radius and 2.1 rad (120 degrees) for the base-
line and Refan engines. The spectral plots in figure 52 were normalized in
terms of 1/3-octave band sound pressure levels (SPLs) relative to OASPLs and
Strouhal numbers that were modified by the temperature factor [(Tj /To)-29] as
suggested in the proposed SAE procedure. The OASPL/jet-velocity correlation
at 2.1 rad (120 degrees) showed jet plus core noise OASPLs followed a V6.7
power law for prii-,lary jet velocities greater than 305 m/sec (1000 ft/sec). For
velocities greater than 305 m/sec (1000 fps), the normalized spectra for all
three engines collapsed, indicating low frequency noise levels and spectra were
controlled by jet noise. Jet noise levels at low jet velocities were establish-
ed by extrapolating the V 6.7 correlation to lower jet velocities (figure 51).
Subsequent analysis using a spectral method described later produced similar
results for jet velocities less than 305 m/sec (1000 ft/sec). The resulting
normalized jet noise spectra at 2.1 rad (120 degrees) from the inlet were
nearly the same for the baseline and Refan engines, as anticipated (figure 53).
Spectra at-other angles were also nearly the same for both engines.

Correlations for static free-field jet-noise OASPLs for the JT8D-9 and
JT8D-109 engines are presented 'n table 18, for inlet angles of 0.87 rad
(50 degrees) to 2.62 rad (150 aegrees). Figure 54 shows the "average" normal-
ized static jet noise spectra as a function of far-field engine inlet angle
for the JT8D-109 Refan engine.

Core noise spectra and levels: Since jet plus core OASPLs deviated from V6.7
for jet velocities below 305 m/sec (1000 ft/sec), figure 51, and since the
normalized jet plus core spectra indicated a progressive "shifting" from the
jet noise spectrum for decreasing jet velocities for velocities below 305 m/sec

{•^.	 (1000 ft/sec), it was hypothesized that the amounts of "shift" of the jet plus
core spectra were determined by the relative levels of the jet and core noise
(figure 55). At high power settings measured spectra were controlled by jet
noise, at mid power settings spectra were controlled by jet and core noise,
and at low power settings spectra were controlled by core noise. Replotting
the jet plus core normalized spectra using very low engine power data from
Refan engines 1 and 2 presented in figures 52b and 52c with the abscissa in
the form of a different nondimensional parameter (fDp/co) provided good correl-
ation of the data, figure 56. The nondimensional parameter fDp/co (where (f)
is the 1/3-octave band center frequency, (Dp) is the diameter of the primary
nozzle, and (co) is the speed of sound in ambient air) used for correlating
core noise spectra was suggested in SAE A-21 jet-noise prediction procedure.
Initially, the core noise spectrum was assumed to peak in the 400 biz 1/3-octave
frequency band (dashed line in figure 56). Later analysis of flyover noise
data produced a core noise spectrum similar to that obtained from the ground
data, but with a peak frequency higher than 400 Hz. The spectrum obtained
from the flyover noise data is recommended for future static-to-flight core
noise prediction (solid line on figure 56). The "first-generation" core noise
spectra shapes obtained from the ground static data and used in the current

analysis are presented in figure 57.
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TABLE 18 - JET NOISE OASPL CORRELATIONS BASED ON STATIC NOISE DATA
FOR JT8D-9 AND JT8D-109 ENGINES*

OASPLjet = M x 10 Log 10 Vjp + 10 Log 10 A  + Constant

INLET ANGLES
Degrees 50 60 70 80 90 100 110 120 130 140 ISO

(Radians) (0.87) (1.05) (1.22) (1.40) (1.57) (1.75) (1.92) (2.09) (2.27) (2.44) (2.62)

M 5.65 5.75 5.85 5.95 6.00 6.30 6.25 6.67 7.40 7.60 7.73

CONSTANT -60.8 -83.6 -86.0 -88.6 -88.6 -96.5 -92.2 -103.7 -123.4 -127.7 -131.3

* Single Engine, 150 Foot (45.7 Meter) Radius and Free-Field
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TABLE 19 - CORE NOISE OASPL CORRELATIONS BASED ON STATIC

NOISE DATA FOR 'SHE JT8D-109 ENGINE*

OASPLCore a N x (10 Log lO Vjp ) + 10 Log lO A  + Constant

INLET ANGLES
Degrees 50 60 70 80 90 100 110 120 130 140 150

(Radians) (0.87) (1.05) (1.22) 1.40) (1.57) (1.75) (1.92) (2.09) (2.27) (2.44) (2.62)

N 1.92 1.95 2.00 2.00 2,30 2.70 3.20 2.75 2.75 2.70 2.75

CONSTANT 27.1 25.3 23.5 24.0 16.4 7.7 -4.8 9.0 9.3 9.0 4.5
r

* Single Engine, 150 Foot (45.7 Meter) Radices and free-Field

•



Estimated core noise OASPLs i-,, low power settings were calculated
us i nq two methods:

(1) subtracting the predicted jet noise OASPLs from the measured data

(2) using a spectral method (see figure 58)

In the spectral method, the relative jet and core noise peak SPLs were
obtained by "adjusting" the levels of jet and core noise SPL spectra calculated
from figures 54 and 57a respectively, so that the sun of the contributions
from the two sources approximately equaled the measured levels. The jet and
core noise OASPLs were then calculated from Equations 13 and 14

A/10
OASPL 

Core- 
10 Log

10	 i0	 01	
(13)

11+10	 1

OASPL Jet 
`2 	 + A

	
(14)

where A is the measured OASPL of the total noise and Ais the difference
between thr i pt and core noise peak 1/3-octave band levels, see figure 58.

Calculated values of core noise OASPLs at primary jet velocities below
305 m/sec (1000 ft/sec) using the two different methods agreed to within 1 d6,
as antici pated. The resulting correlations were extrapolated to jet velocities
higher than 305 m/sec (1000 ft/sec).

Correlations for static free-field core-noise OASPLs for the two JT8D-109
engines are presented in table 19, for inlet angles of 0.87 rad (50 degrees)
to 2.62 rad (150 degrees). Based on limited data at low-power settings, core
noise OASPL for the JT80-9 engine was found to be 3 dB lower than the levels
for the JT80-109 engines at comparable primary jet velocities and inlet angles.

Jet and core noise - flight data. - The methodology used to identify, isolate,
i and predict et and core noise levels, spectra, and directivity for the DC-9

Refan/JT8D-109 based on flyover noise data was essentially identical to that
developed and used for the static noise source analyses described above.

Jet noise spectra and levels: A typical measured flyover overall jet plus
core noise normalized spectra at 2.1 rad (120 degrees) from the inlet is
presented in figure 59a as a function of engine power setting. Figure 59b
shows the same data replotted with the term in the abscissa scale modified by
the factor [(1+Va/Vjp)/(1-Va/Vjp)] 	 The spectra collapsed better when the
abscissa was modified by the velocity-ratio factor. Average norrial ;zed jet
noise spectra from figure 59b at high power settings were selected for use
in estimating inflight jet noise spectra at 2.1 rad (120 degrees). Normal-
ized inflight jet noise spectra used for other angles are presented in
figure 60.

The first slap in calculating inflight jet noise OASPLs assumed core
noise OASPLs at 1.57 rad (90 degrees) were the same statically and in-flight
for the same primary jet velocity. This assumption was believed to be valid
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TABLE 20 - JET NOISE OASPL CORRELATIONS BASED ON

DC-9/MD-109 FLYOVER NOISE DATA*

OASPLjet - m x 10 LogiO Vj,rel + 10 Log 10 A  + Constant

INLET ANGLES
Degrees 50 60 70 80 90 100 110 120 130 140 150

(Radians) (0.87) (1.05) (1.22) (1.40) (1.57) (1.?5) (1.92) (2.09) (2.27) (2.44) (2.62)

m 4.10 4.10 4.20 4.30 4.50 4.60 5.30 5.70 5.70 5.90 6.60

CONSTANT -33.0 -30.9 -33.3 -34.4 -41.5 -43.9 -65.2 -73.7 -73.5 -80.2 -100.6

* Single Engine, 150 Foot (45.7 Meter) Radius and Free-Field
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since, for a given engine operating condition, differences in engine internal
core-noise correlating parameters (see figure 50) are quite small between
static and flight environments. Fig^are 61 highlights a comparison of the Refan
engine free-field static and adjusted inflight jet plus core noise OASPLs at
1.57 rad (90 degress) from the inlet as a function of the primary jet velocity
(the flyover noise data preented here were corrected for the convection effect
using 10 Loglo (1-M Cos 9)-1 and adjusted to a 45.7 m (150 foot) radius). At
high primary jet velocities where jet noise is dominant, inflight OASPLs were
lower than static levels as a result of jet noise relative velocity effects.
For jet velocities below 213 m /sec (700 ft/sec) where core noise dominates,
little or no reduction in inflight OASPLs were observed.

The second step in calculating jet noise OASPLs assumed changes in the
directivity of core noise OASPLs betwg^en static and flight environments could
be expressed by 10 Log10 (1-HaCas e)" .

The inflight jet-noise OASPLs were calculated by subtracting the
calculated inflight core-noise OASPLs from the measured inflight OASPLs.
The resulting calculated jet-noise OASPLs at 120 degrees are shown in figure
62. Correlations for inflight free-field jet-noise OASPLs for the JT8D-109
engine are presented in table 20, for inlet angles of 0.87 rad (50 degrees)
to 2.62 rad (150 degrees).

Core noise spectra and levels: Inflight core-noise OASPLs were obtained by
correcting the static core-noise OASPL correlations described in table 19,
for the convection effect due to forward motion. Normalized inflight core
noise spectra were obtained using average measured flyover noise data from
approach power settings. Figure 63 shows the normalized inflight core noise
spectra for engine inlet angles from 1.57 to 2.6 rad (90 to 150 degrees) that
were used in the analysis presented here. Frequency of peak core noise for
the Nefan JT3D-9 engine was shown in reference 12 to occur at 400/500 Hz, and
not to vary with inlet angle.

A cursory study was made to determine if the noise levels in the 630/800
bands were from source mechanisms other than combustion noise (for example
strut or obstruction noise). The frequencies at which strut/obstruction

Ox	 noise peaked (determined using methods outlined in references 14 and 17) were
of	 630/800 Hz, as shown below.

Frequency of
Peak Noise Level,

Hz

Predicted, (using reference 14) 800

Predicted, (using reference 17) 630

Measured (Refan flyover noise data) 630/800

These results indicated that the noise levels in the 630/800 Nz bands for
low power settings may be caused by strut noise.
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Turbomachiner noise - static data. - The methodology developed to identify,
isolate, and predict high-frequency turbomachinery noise levels, spectra,
and directivity for the DC-9/JTBD-109 Ref an aircraft separated turbomachinery
noise into components consisting of fan inlet, fan exhaust, and low pressure
turbine noise on a 1/3-octave band level basis at a 45.7 m (150 foot) radius
as a function of relevant engine cycle parameters. The method required
development of computer programs to: (1) separate noise sources, (2) empiric-
ally predict levels and spectra of each noise source, and (3) extrapolate the
predicted levels to flight conditions.

The static test configurations used in separating turbomachinery noise
sources are d,scribed in table 21. The data from these tests were obtained
using 4.9 m (16 foot) high microphones located on an arc 45.7 m (150 feet)
from the engine inlet centerline. No attempt was made to remove ground-
reflection effects from tle data.

Removal of jet and core noise from measured data: Before turbomachinery noise
sources could be separated into components, all other significant sources of
noise (i.e., jet and core noise) were removed from the measured data. Low
frequency noise (50 to 1000 Hz) was assumed to be jet plus core noise. A
rcll-off rate for the contribution of jet plus core noise was assumed for
earn angular location for the 1/3-octave bands from 1000 to 10 000 Hz.

Beginning with the 10 000 Hz band and continuing to successively lower
bands, the assumed jet plus core noise levels were subtracted from the total
noise level, giving the total turbomachinery noise level as

(5PLTotal/10)	 (SPLj/c/1D)

SPLTurbomachinery " 10 Log
10 [1Q	 -10	 1

The subtraction procedure continued band by band, until the assumed jet
plus core noise spectrum was within one dB of the total measured noise level.
The high-frequency turbomachinery noise was then extrapolated to lower
frequencies at a roll-off rate . consistent with fan/compressor test stand data

0	
previously obtained from engine manufacturers of 3 dB/octave.

01 Results from the use of this method are illustrated in figure 64 for data
from Ref an engine 1 (configurations A, B, and C) at angles of 0.7 and 2.1 rad
(40 and 120 degrees) for a nominal engine fan speed of 5900 RPM.

Separation of data into discrete tones and broadband noise: The procedures
for separating and predicting turbomachinery noise required determining the
relative contributions of tones and broadband noise to a given spectra. The
following criteria for separating broadband and discrete tone noise were used:

(1) The only tones considered were the fan blade passing frequency (BPF),
the 2nd fan harmonic, and the BPF tones from each of the three low
pressure turbine stages (harmonics of higher order than those
listed were generally in frequency bands higher than 10 000 Hz
and hence, were not included in the separation procedure)
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TABLE 21

JT8D-109 STATIC ENGINE TEST CONFIGURATIONS

ENGINE
DESIGNATION
NUMBER

CONF
CODE

INLET FAN CASE FAN DUCT TAILPIPE

1 A UNTREATED TREATED TREATED UNTREATED

1 B TREATED TREATED TREATED UNTREATED

1 C TREATED TREATED TREATED UNTREATED

(PLUS INLET
"HUSH HOUSE")*

2** TREATED TREATED TREATED TREATED

(*} PURPOSE OF THE INLET "HUSH HOUSE" WAS TO MINIMIZE CONTRIBUTION OF INLET NOISE
RADIATED IN THE AFT (YJADRANT

(**) INCLUDES MODIFIED TURBINE SUPPORT FRAMES
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(2) if multiple tones occurred in the same 1/3-octave band (e.g., BPF
for two or more turbine stages, or the fan 2nd harmonic and one or
more turbine BPFs), they were assumed to have equal strength

(3) the broadband turbomachinery noise spectrum was assumed to ;,,ti
piecewise linear with 1/3-octave band number.

The application of this method required analysis of narrow band data
to determine the angles and fan speeds where each tone had sufficient
strength to influence the 1/3-octave band data, and to distinguish between and
separate tones from different sources (i.e., fan and turbine) which occurred
in the same 1/3-octave band.

For each angle and fan speed, broadband and discrete tone levels were
separated as follows: Fan and turbine BPFs and fan 2nd harmonics were
calculated from the fan rotor speed and appropriate fan blade number. Each
tone of significance, determined from narrow band data, was located in its
proper 1/3-octave frequency nand. Broadband noise for bands containing one
or more tones was calculated. The mean-square pressure of the tone(s) in the
bands was obtained by subtracting the mean-square broadband pressure from the
total mean-square turbomachinery sound pressure:

P	
/P2 _ 10 

(SPL
Turbomachinery/10)

-10
 (SPLBroadband/10)

Tone(s) ref

The ,.,,total mean-square pressure of the tone(s) was then distributed equally
among the tones present in the bands and converted to an SPL by:

SPLEach Tone - 10 
log

10 UpTone(s)/Pref)/NTone(s)]

Examples of the separation of single and multiple tones are shown
01	 schematically in figure 65.

Seoa ration of inlet and aft turbomachinery noise: At the time of this
analysis "hush-house" data (configuration C) was available for Refan engine
and not for Refan engine 2. The methodologies for separating inlet and aft
turbomachinery noise therefore will be presented separately for these two
cases, with Refan engine 1 considered first.

The purpose of the hush-house was to minimize the contribution of inlet-
radiated noise to the total noise measured in the far field and, hence, obtain
a good indication of aft noise levels at angular locations where inlet noise
would otherwise dominate or make a significant contribution to the total
measured noise. Using this data in conjunction with corresponding data with
no hush-house, permitted a dete urination of the relative contribution of inlet
noise.
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Since the hush-house was open in front, little or no blockage of inlet
noise occurred at shallow angles. Sound pressure level directivity plots for
each frequency band and fan speed indicated the effective angular range of
the hush-house to be qreater than 1.05 rad (60 degrees). Consequently,
configuration C data were assumed to be aft dominated between 1.0 and 3.1 rad
(60 and 180 degrees). For angles less than 1.05 rad (60 degrees), data were
extrapolated linearly for each 1/3-octave band at a rate of 2.5 dB/0.2 rad
(2.5 dB/10 degrees). This roll-off rate was based on observed trends of
configuration C data above 1.05 rad (60 degrees) and represents an average for
all frequencies and fan s peeds. The resulting data, after removal of jet
plus core noise and after extrapolating the data to shallow angles, represented
what was called "aft turbomachinery noise".

Inlet turbomachinery noise for Refan engine 1, configurations A and B,
was obtained by subtracting the aft turbomachinery noise from the corresponding
total turbomachinery noise for forward angles, and extrapolating the result to
the aft quadrant at the rate of 2.5 dB/0.2 rad (2.5 dB/10 degrees). Results
from the use of these methods are illustrated in figure 66.

Because there were no "hush-house" data for Refan engine 2 at the time
of this analysis, two assumptions were made concerning the nature of aft
generated turbomachinery noise for engine 2:

(1) total turbomachinery noise is aft dominated for angles aft of 1.57 rad
(90 degrees)

(2) aft noise follows the same directivity as that of engine 1 for
forward angles i.e., 2.5 dB10.2 rad (2.5 dB/10 degrees).

The methodology presented above for engine 1 was applied to Refan engine 2
to separate inlet noise from aft noise.

Separation of fan exhaust and turbine noise: For low engine power settings
where jet and fan discharge noise are significantly reduced b y lower jet
velocities and the existing extensive fan duct treatment, noise generated by
the three stages of the low pressure turbine could in most cases be readily
identified. Analysis of narrow band spectra from flush mounted
microphones located on the wall of the tailpipe (see figure 67) indicated that
tones were the dominant feature of turbine noise. Also, 1/3-octave band data
indicated that turbine spectra shapes were almost totally controlled by the
distribution of tones within the 1/3-octave bands. Small changes in engine
fan speed could easily alter the spectrum shape if a corresponding shift of
one or more tones into an adjacent 1/3-octave band also occurred. Hence, the

turbine peak frequency dependence and spectral characteristics were attributed
to tones, with turbine broadband noise considered to be of secondary importance.

Based on the results of the narrow band spectra analysis, the methodology
for separating fan exhaust and turbine noise was divided into three categories

depending on fan speed:

A. For low fan speeds (where turbine noise was clearly identified for
all angles),
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B. For mid-range fan speeds (where turbine noise was clearly identified
for aft angles only), and

C. For high fan speeds (where turbine noise could not be clearly ident-
ified at any angle).

For category (A) fan speeds, estimates of high frequency broadband fan
noise were made by examining total turbomachinery noise at hiqh fan speeds
and forward angles where turbine noise -as least influential. Using this
procedure, the roll-off rate of the high frequency (above fan BPF) broadband
fan noise was determined to be 5 dB/octave. For frequencies above and below
the highest and lowest turbine BPF's, the roll-off rate of the turbine broad-
band noise was assumed as 20 dB/octave. This value was based on the observed
trends from category (A) data and was in agreement with the Pratt and 'Whitney
Aircraft recommended generalized turbine spectrum for JT8D-9 engines.

An iteration procedure was developed which applied the assumed fan and
turbine roll-off rates to the aft turbomachinery spectra and adjusted the
levels of each noise source to produce the component noise source levels.

For category (B) fan speeds, aft turbine and fan exhaust noise levels
were determined using the procedure just described. For forward angles, aft
turbine noise was extrapolated using the directivity roll-off rates shown
in table 22. The spectral characteristics of turbine noise at these angles
were assumed to be the same as those at the shallowest inlet angle where
turbine noise could be separated using cate gory (A) procedure. Fan exhaust
noise was obtained at these angles by subtracting turbine noise levels from
total turbomachinery noise levels.

For category (C) fan speeds (above 6800 rpm), levels and spectra were
estimated using a procedure based on an extrapolation of data from lower fan
speeds. Examination of the data over a range of engine fan speeds showed
peak turbine levels to gradually decrease and then level-off as fan speed
increased (highest peak levels occurred at approximately 5300 rpm). the
leveling-off enabled peak turbine levels for high fan speeds to be obtained
from corresponding peak levels at lower power settings (typically 6800 rpm)
where turbine noise was more clearly identified.

Examination of data over a ranqe of fan speeds indicated that turbine
spectrum shapes were controlled by the distribution of tones within
1/3-octave bands. At high fan speeds, three possible distributions of tones
can occur to produCle three generalized spectrum shapes: (1) left skewed,
(2) right skewed, and (3) clustered (see figure 68). These spectrum shapes,
combined with the extrapolated peak levels, established turbine noise definition
for high fan speeds. Fan exhaust noise levels, spectra, and directivity for
category (C) data were obtained by subtracting turbine noise levels from
total turbomachinery guise levels.

Results from the use of these methods (categories A, 8, and C) are
illustrated in figure 69 for data from Refan engine 1 (configuration C) at
angles of 1.05 and 2.4 rad (60 and 140 degrees for a nominal engine fan
speed of 5940 rpm.
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ENGINE
DESIGNATION
NUMBER

N1/	 ABOVE WHICH
DATA WERE EXTRAPOLATED
INTO INLET QUADRANT, RPM.

ANGLE BELOW WHICH DATA
WERE EXTRAPOLATED INTO

INLET QUADRANT

DIRECTIVITY
"ROLL-OFF" RATES

1 6165 100 Degrees 3dB/10 Deg for <60	 p !5 10n deq
(1.7	 Rad) (3dB/0.2	 rad for<1.0 <9

1.7	 rad)

2.5dB/10 Deg for 0< 60 DEG
(2.5dB/0.2	 rad for 94.05 rad)

2 6397 90 Degrees 2.5dB/10 Deg for 9 <90 Deg
(1.57	 Rad) (2.5dB/0.2	 rad for 9 <1.57 rad)

M
wN

TABLE 22

DIRECTIVITY "ROLL-OFF" RATES USED FOR DETERMINING TURBINE NOISE LEVELS
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Source spectra correlation and normalization: In order to predict individual
turbomachinery noise source levels for engine fan speeds other than those
for which engine static data were taken, a procedure was developed to adjust
broadband and discrete tone levels and spectra to any desired condition. The
1/3-octave band spectra for each noise source were normalized with respect to
airflow rate and correlated with the relevant engine cycle parameters in
table 23.

Turbomachiner noise - flight data. - The flyover noise data used for
separating turbomachinery noise sources were adjusted and normalized to a
format similar to that used to develop the turbomachinery noise separation
methodology described above. This required developing techniques to:

(1) Adjust data to reference weather conditions

(2) Determine the acoustic angle from inlet at each point in the flyover

(3) Convert SPLs measured beneath airplane flight path to 45.7 m
(150 foot) polar data

(4) Remove effects of Doppler fre quency shifts.

In addition, all spectra were inspected for completeness. Incomplete
spectra contain "data dropouts". These generally occurred at very high
frequency bands, usually 8000 and 10 000 Hz, caused by SPLs being too close
to background noise levels. In these cases, estimated values were supplied.

After the flyover data had been projected to a 45 . 7 m (150 foot) polar
radius, the procedures previously described for the static case were used to
separate, correlate, and normalize the turbomachinery noise sources. For
the approach condition, a full separation of fan inlet, fan exhaust, and
turbine noise was made. For takeoff, however, long distance atmospheric
propagation effects on high frequency noise did not permit the separation of
turbine noise from fan discharge noise. Hence, aft generated turbomachinery
noise on takeoff is referred to as "exhaust turbomachinery noise" and
includes all turbomachinery noise sources. These levels were determined to
be considerably below the jet noise levels at a hei ght of 313 m (1025 feet).

as described later.

,t
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TABLE 23

NORMALIZATION FACTORS AND ENGINE CORRELATING PARAMETERS

USED FOR PREDICTING TURBOMACHINERY NOISE SOURCES

TURBOMACHINERY NORMALIZATION ENGINE CORRELATING
NOISE SOURCE FACTOR, dB PARAMETER

FAN INLET 10 LOG1O (ti )* FAN ROTOR TIP
RELATIVE MACH NO.

FAN EXHAUST 10 LOG	 (wT FAN ROTOR TIP
10 RELATIVE MACH NO.

TURBINE 10 LOG 10 (WC }** FAN ROTOR SPEED, RPM

(*)	 WT is the total inlet weight flow, in l bs/ sec

(**) WC is the total tore weight flow, in lbs/sec



Prediction Procedures

Core noise. - Two static-to-flight effects on core noise were considered in
the het and core flyover noise prediction procedure. The first effect was
an alteration of the directivity of the DASPL of core noise. The correct
method of accounting for the change in directivity has not yet been establish-
ed. For example, in reference 14, the terri dynamic effect is given as
40 Log10 (1-Ma Cos e)- 1 was used to model core noise as a distribution of
dipoles convected with the aircraft, where (tla) is the aircraft Mach number
and (e) the angular location. In reference la, the same effect was described
as a "source correction factor" given as 20 Log1Q (1-NaCos e)- l . Results of
DC-9/JT8D-9 flyover noise measurements hl ot:c-ver, indicated that a correction
term expressed as 0 LoglO (1-11aCos e)" provided the best agreement between
projected static data and flyover noise data. Consequently, this latter
expression was used for the analysis presented here.

The second effect was a doppler-shift on the spectra of core noise. As
the aircraft approaches, the energy shifts from low to higher frequencies-the
reverse being true for the case where the aircraft recedes. however, since
the doppler-shift factors would have resulted in shifts of no more than one
1/3-octave band, and would not have significantly changed any of the calculated
perceived noise levels (PNLs), doppler shift effects were not included in
this analysis.

Jet noise. - Three static-to-flight effects on jet noise were considered.
These effects were (1) the alteration of the directivity due to convection,
(2) the reduction of DASPL due to relative velocity, and (3) the change in
the spectral distribution of sound pressure level.

First, the effect of convection on the directivity of jet noise DASPL
was given in reference 19 as

[1 •M Cos (180-e) ] 2+ 0.09 M 2 -3.8/ 2

cC = 10 Log 10	2	 c	 + 10 Log l o (1-MaCos e) -1 (15a)
Q.	 [1-MrCos(180-e)] + 0.09 Mr
.0T

where	 Mc = 0.65 (Vjp/co )	 (15b)

a
and	 Mr = 0.65 [(Vjp - Va )/co ]	 0 5c)

4

k

	

	 C is the change in DASPL between static and flight conditions, a is the far-
field angle relative to the inlet direction, M c and Mr are the eddy Mach

r .	 numbers in the jet corresponding to the static and flight cases, Ma is the

E

	

	 aircraft Mach number, Vj and Va are the primary j at and aircraft velocities,
respectively, and co is ?he speed of sound in unbient air.
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The first term in Lquation 15 was purported to account for changes in
sound radiation patterns due to differences in the convection of the eddies
within the jet exhaust. The second term was attributed to the changes in
the distribution of noise sources in the acoustic volume as the jet exhaust
convected with the aircraft. When the OASPL directivity correction term C
was applied to JT8D-9 ground static data, the directivity of the predicted
jet noise OASPL did not agree with comparable DC-9/JT8D-9 flyover noise
(measured with 4 foot pole microphones). But, when only the second tern
(i.e. the volume - convection term) was used for C, fairly good agreement
for the directivity was obtained and therefore, only the second term was
used for C in the current procedures. however, subsequent analysis using
JT8D-109 ground static noise and DC-9/JT8D-109 flyover noise data measured
with flush ground microphones indicated that both the first and the second
term in C in Equation 15 should be used to correct the OASPL directivity. The
discrepancy between the two results can be attributed to the DC-9/JT8D-9
flyover noise data which was measured with 4 foot pole microphones, and
hence, producing low frequency levels masked by ground reflections.

Second, the relative velocity effect on jet noise OASPL is still not
fully understood. For example, references 19 and 20 showed model test
results indicating that forward motion reduced jet noise at 1.57 rad
(90 degrees) from the inlet (1.57 rad (90 degrees) was selected to avoid
confusion with convection effect). Reference 21, however, stated that there
was no reduction of inflight jet noise at 1.57 rad (90 degrees). Table 24
lists the empirical and theoretical correlating parameters for relative
velocity effects suggested in references 19, 20 and 22. The empirical
correlation for relative velocity effects in reference 20 agreed best with
results from measured DC-9/JT8D-9 flyover noise data and, therefore, was
used for the analysis presented here.

The total change in jet-noise OASPL between static and fliqht conditions,
produced by the convection and relative velocity effects, is given by
Equation 16

A OASPL = OASPL
static - OASPLflight

= 10 Log10
	

[i - me Cos (180-032 + 0.09 11 C2-1.9

[1 - M r Cos a 0 80-9) ] z + 0.09 Mr2
rr^^

+ 10 Log 10 (1 - t1a Cos e)-1

+ 10 (P1-2) Log lO ( Vjp/ Vj,rel )

where M is the slope of the measured static jet-noise OASPL
velocity correlations described in table 18, as function of

0
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IF =1 Va V	 = 1 + Va/V.
^* ^	 J P	 S	 J P

+fir

(17b)

fD / ( V
i
 p-Va)

f*pP Vjp
corresponding

The third effect considered is the shift of jet noise spectrum due to
changes in the spectral distribution of sound pressures in flight. In
19C5, the SIZE jet noise prediction procedure (ref. 23) recognized that
fonsard motion shifts a jet noise spectrum to higher frequencies at all far-
field angles. The apparent shift of inflight jet noise spectrum is thought
to be due to: (1) moving source (i.e., doppler) effects, and (2) source
alteration effects. As discussed previously, analyses were not made to
incorporate doppler-shift effects because these effects on PHL were small.
Source-alteration effect on jet noise spectra are illustrated in figure 70.

A characteristic frequency, f, radiated by a jet eddy in flight is higher
than the corresponding frequency, f*, radiated by the same eddy within the
same jet statically. The change in characteristic frequency is due to
changes in the characteristic length scale of the eddy in flight as compared
to the static case. The length scale change is proportional to the ratio
of the typical mixing-layer thicknesses. This ratio has been found to vary
according to the relation (private communication with Professor Lauffer of
the University of Southern California).

l

&	 (1-Va /V. )

S r +V 
a 

/V 
j P

(17a)

where 8 and S * are the typical mixing-layer thicknesses of the moving and
stationary jets respectively, Va is the f rea stream or flight velocity, and
V- is the primary jet velocity. Assuming (ref. 24) that a typical frequency
Aiated by an eddy is proportional to jet velocity and inversely proportional
to eddy size or characteristic length scale, which is proportional to mixing
layer thickness, then the ratio of typical frequencies f and f* radiated by
similar noise-producing eddies in a moving and a stationary jets, can be
expressed as

Consequently, the ratio of Strouhal numbers,

to typical frequencies f and f*, is expressed as

p jP	 V 
	

jP

	 (17c)

where Up is the primary nozzle diameter.
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TABLE 24 - SUGGESTED CORRELATING PARAMETER FOR JET NOISE OASPL

RELATIVE VELOCITY EFFECTS AT 90 DEGREES FROM THE INLET

AUTHOR REFERENCE PARAMETER*

COCKING AND BRYCE 19 1O(M-3.1) Loglo (Vjp/Vj,rel)

VON GLAHN 20 10(M-2) Logio (Vjp
/Vj,rel)

FFOWCS WILLIAMS 22 lo(M-1) 191O(Vjp/Vj,rel)

* M - Slope of Static Jet Noise OASPL Ve esus Jet Velocity Correlation;

M is approximately S for the above cases.

V j .p = primary jet velocity.

V j,rel - primary jet velocity relative to tie speed of the aircraft (V jsp - Va).
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The effect on the predicted jet noise spectra shape
Equation 17c into the flyover noise prediction procedure
figure 71 for an inlet angle of 2.1 rad (120 degrees).

J

of i ncorporati nn
is illustrated  i n

tai

Turbomachiner noise. - Fuselage-mounted engines on DC-9 airplanes provide
favorabla shielding of high frequency turbomachinery noise especially
during approach operations (see figure 72). Comparisons of measured
flyover noise levels with levels projected from ground static data indicated
that projected static data overpredicted foniard and aft radiated noise
(figure 73).

This part of the report discusses the methodology used to account for
engine installation effects on predicting flyover noise levels from ground
static data.

Three types of installation effects can occur in different angular regions
summarized below (see figure 74).

REGION MECHANISM METHODOLOGY

1 tiling Shielding Barrier Theory

2 filing/Wheel Sound Scattering Scattering Theory

3 Jet Exhaust Sound Scattering Scattering Theory

The intent of this analysis of DC-9 installation effects was to modify
existing theories to develop workable methods of accounting for engine
installation effects.

Wing Shielding: The approach for predicting noise reduction by win
shielding was adapted from the barrier theory described by Beranek 7ref. 25).
This theory was based on optical-diffraction (Fresnel) theory, which assumed
that only the incident wavefield close to the top edge of the barrier would
contribute to the wavefield diffracted over the barrier. The diffracted wave
is not just restricted to the shadow zone, but as shown in figure 75 it
also affects a small transition region close to the shadow zone by interfering
with the direct gave. The barrier was modeled by the flaps-down configur-
ation. The noise source generated by the fan inlet was assumed to be a point
source. These assumptions were also used in other shielding studies (ref. 26,
27, 26, 29) .

s

5

s^e
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Determination of Noise Reduction (HR) by wing shielding is given in
Equation 18:

M

NR (f) =

vf
20 log tan N rrN	

N ?20

20 1 og tan 
7r 

2	 5	 ; 0 S H< 20

20 log	 2 'rN 5 	 -0.2sia<O
tan 2 n N	 (Transition Zone)

0	 N<- 0.2 (18d)

The Fresnel number, N, is defined as:

2f . S
N=+

c

where:

c = speed of sound, m/sec

f  = frequency: subscript i refers to the 1/3 octave band
number, Hz

S = difference in path length between source and receive

A - d +d2 = A2 - 2dA cos (9s -
	 Inlet- n)

A= hS^ + LSF	 m

d = direct path length from source to receiver, m

9s = tan-1 h8F/LSF, degrees

hSF = vertical distance from the reference source point to
edge of the deflected flap, m

LSF = horizontal distance from the reference source point
the edge of the deflected flap, m



I	 I	 I	 I

BF = flap deflection angle, degrees

g
Inlet = angle from inlet centerline, degrees

17	 = engine cant angle, degrees

a = flight path angle, degrees

+	 = receiver in shadow zone for sign of N

-	 = receiver in bright; zone for sign of N

Since the noise reduction values calculated from Equation 18 primarily
affect high frequency noise, only frequencies greater than 2000 Hz were
analyzed.

Jet Exhaust Sound Scattering: The noise reduction due to jet exhaust sound
scattering is primarily on the jet exhaust wake thickness, rj. The wake
thickness is defined as a function of the nacelle-exhaust-duct configuration
(e.g. short versus lone fan exhaust duct) and the flight condition. The jet
exhaust sound scattering analysis presented here was based on Rudd's (ref. 30)
treatment of the Tartarski-Monin equation for scattering sound by turbulence,
developed primarily for the scattering of sound by jets (see figure 76). For
the propagation of sound through turbulence, the turbulence was assumed frozen
for the duration of interaction. The sound wave would then be reflected from
a component of the turbulence possessing the correct wavenumber and scattering
angle.

Rudd's analysis of the Tartarski-Monin equation centered on the scattering
length concept. Rudd defined this length as the distance which a sound wave
has to travel through turbulence for its intensity to be reduced by a factor
of 1/e (see figure 77). This length is related to the scattering cross section
area (o) of a volume (V) of turbulence by the expression 1 = V/a. tJoise
reduction due to scattering of sound by turbulence was expressed by Rudd as:

L Q/ V
{i	 NR = 10 log e °	 (19)

The following is a synopsis of Rudd's calculation of scattering length.
The expression produced by Tartarski-Monin for the differential cross section
for scatterinq sound by turbulence is shown in Equation (8).

^a(8) = 27rk4V[ 1 E(K) cos' 9/2 + . I	 cp (K)	 cos 29	 (20)
aC2	4T

where:

9	 = scattering angle

k = wavenumber

K = 2k sin 0/2
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E(K) =	 spectral density of velocity fluctuations

1 =	 0.061 C^ Kl1/3

cp(K) =	 spectral density of temperature fluctuations

=	 0.033 CT K 11/3

c =	 speed of sound

T =	 temperature

C2C; =	 2 e 2/3

C2
T

=	 a 2 L	 4/3 G2
o

=	 mean rate of energy dissipation per unit mass

Lo =	 integral scale of turbulence

a =	 2.50, constant given by Rudd

G =	 mean temperature gradient	 T
Lo

V =	 volume of turbulence

The total scattering cross section was defined as:

a=
a)	

2 7r	 sin 8 d9
J
0

such that,

0i
01

5/3	 2
0.8121 V L	 f

C 2
	

CTv
d

= +	 0.13
T

cc

For a jet of velocity, U, the rate of dissipation was determined from,

I

=	 U3/6Lo

(21)

(22)

r

The scattering length is represented in Equation 26 as a function of
frequency, scale of turbulence, and jet Mach number (M)

Via	 =	 1.23 c2	 (23)
Lo f2 (0.7 M + 0,81)
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However, for significant scattering to occur, Rudd limited the application of
these equations for frenuencies;

f>	
c

LoM2 + 1.1

Equations 7 and 11 were used to estimate noise reduction of fan exhaust
and turbine noise sources. The jet Mach number was calculated from the fan
exhaust velocity, O F (see figure 75).

Wing/Wheel Wake Sound Scattering: Analysis of flyover noise data indicated
that some noise reduction mechanism in addition to wino shielding and jet
exhaust sound scattering occurs during flight. It was hypothesized that this
mechanism which effects forward and aft quadrant noise levels occurs as a
result of the wake generated by the extended flaps and wheels during approach
operation, and by the flaps in the takeoff configuration. The similarity
in the rate of spreading and velocity distributions between this wing/wheel
wake and jet exhaust wake made it possible to apply Rudd's concept of
scattering of sound by turbulence as described in the preceding section. The
equations derived by Rudd were modified by eliminating the temperature term,
such that the scattering length became:

y/a	 =	
1.23 c2	(24)

Lo f (0.7 Md )

The Mach number (Md ) was determined from the velocity deficit (U .-A5)
where:

U,,,, = free stream or flight velocity

D a = velocity deficit

Modeling Techniques: The scale of turbulence (L o ) in the analyses of both
jet and wake sound scattering was determined from:

Lo = b r j ,,,!	 (25)

where the proportionality constant, b, was assumed to be 0.20 as a result of
consultation with Professor John Laufer of the University of Southern
California concerning wake thickness (rw), and C. Y. Chen's definition of
the scale of turbulence (jet exhaust wake thickness, rj)(ref. 31).

The reference jet exhaust wake thickness (rjo = rj o = 1.57 cad (90 deg.))

	

was estimated from velocity profiles at the position X = 0.3 m (i foot) down- 	 J
stream of the nozzle exit as shorn in fi g ure 78. Since the wake from the fan
portion of the jet exhaust is thinner in flight than it is statically, a study
of the velocity profiles was made to determine the loss in noise reduction Y .1

from static, to flight conditions. Estimates of the jet wake thickness as a
function of angle (r • 1, r • 2 9 rj 3 ) was simplified by considering the exhaust
wake to be a constant secion as shown in figure 78.
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Since information concerning the flow field in the region of interest
(inboard flap of the DC-9) was not available, a model of the flow field
was developed to estimate the wake and velocity distributions. The wake and
velocity distributions due to flow separation from the flaps modeled
by a two-dimensional wake analysis (ref. 32). Circular wake analysis (ref.32)
was used to model the wake growth and velocity deficit due to the interference
of the free stream by the landing gear and wheels (see figures 79 and 80).
The flow field model was designed for approa-'h configurations. Analysis of
takeoff configurations assumed a negligible velocity deficit with the wake
growth determined using the wing curve in figure 79 with the initial wake
thickness, yo, equal to the inboard wing chord thickness, 7. The definitions
of the reference wing/wheel wake thickness, rlrrio = rwl, = 1.57 rad (9V deg.)
and rwEo = rwEe = 1.57 rad (90 deg.) are illustrated in figure 81. Estimates

of the wake thickness as a function of angle were calculated in the same
manner as the jet exhaust wake (see figure 82).
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Engine/flacelle Acoustic Characteristics

^a

i

(A

01

Comparisons of measured ground static data from the JT8D-15 (baseline)
and the J178D-109 (Refan) engines are presented in figures 83 through 89 (the
JT8D-15 is acoustically identical to the JT8D-9 at the same referred fan speed).
Figure 83 shows peak forward and peak aft 61 meter (200 foot) sideline PNLs as
a function of static engine thrust. Comparison of the baseline and Refan engine
shows reductions in peak forward quadrant noise levels of 5 to 7 PNdB for
engine 1 (Configuration B) and 6 to 9 PUB for engine 2, depending on thrust.
Inlet acoustic treatment reduced total forward radiated 61 meter (200 foot)
sideline noise from the Refan engine in the 26 688 to 44 480 N (6,000 to
10,000 pound) thrust range by 5 to 7 PNdB for engine 1 and engine 2, respect-
ively. Refan engine 2 achieved a 8 to 10 PNdB reduction in peak aft 61 meter
(200 foot) sideline noise levels compared to the baseline engine from 17 793
to 71 172 N (4,000 to 16,000 pounds) of thrust. The aft quadrant noise levels
for engine 2 with its treated tailpipe and modified turbine support frames
were 3 PNdB lower than those from engine 1 for the thrust range from 8 896 to
71 172 N (2,000 to 16,000 pounds).

Figures 84 through 87 compare 45.7 meters (150 foot) P14L directivity and
SPL spectra for the baseline and Refan engines 1 and 2 at selected peak
forward and peak aft noise angles, for simulated FAR Part 36 thrusts. Inlet
and aft attenuation spectra from the inlet and tailpipe acoustic treatment are
shown in figure 88 for three simulated FAR, Part 36 thrusts: approach 0.873
and 0.611 radian (50 and 35 degree) flaps and cutback. The maximum inlet
noise reduction of 14 dB occurred at cutback thrust in the 1/3-octave frequency
band centered at 4000 Hz (the band containing the fan fundamental BPF). At
0.611 radian (35 degree) flap approach power where turbine noise is most
prevalent, tailpipe treatment reduced the SPL in the 8000 Hz frequency band
by 6 dB. Inlet and tailpipe treatment noise reduction of 8.0 and 3.3 PNdB
were obtained from projecting static data to the FAR Part 36 approach [(0.873 m)
(50 degree) flaps] condition, for which the nacelle acoustic treatment was
designed. The inlet treatment noise reduction of 8 PNdB agreed quite well
with the estimated value of 7 PNdB from the inlet treatment design chart
(ref. 33) used for establishing preliminary guidelines in determining the
amount of inlet treatment needed to achieve a "balanced configuration" (a
nacelle is considered to have a "balanced configuration" if the peak forward
quadrant noise levels are equal to the peak aft quadrant noise levels). The
tailpipe treatment noise reduction of 3.3 PNdB from the 1.30 m (51 in)
treatment was somewhat less than the estimated value of 3.9 PNdB for a .89 m
(35 in.) treatment length (ref. 33).

The combined nacelle treatment (inlet, fan c:as p , fan duct and tailnipe)

had essentially achieved the design goal of a "balanced configuration". This
finding is based on results of controlled approach flyover noise tests which
showed the s read between the peak forwar^+ ^„saran+ ^^ i	 loUale rl n ray

(80 degrees )l and peak aft quadrant noise
be only 1 PUS (figure 89).
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Eloise Source Levels

Noise source levels from ground static and flyover noise data are presented
in figures 90 through 99.	 Figures 90 to 93 present source SPL spectra for
Refan enq ine 2 at 1.05 and 2.1 rad (60 and 120 degrees) from measured 45,7 m
(150 ft) ground static data for four simulated FAR Part 36 power settings.

Figures 94 through 99 show source PNLT time-histories and SPL and
perceived noisiness s pectra from a pproach and takeoff flyover noise data. The
data from these tests used 10 m (33 ft) high pole microphones and flush mounted
round microphones to minimize ground reflection problems. The approach tests

g(figures 94 to 96) used a 0.052 rad (3 degree) glideslope and 0,673 rad
(50 degree) flap setting, and had a minimum slant range distance of 237 m

•	 (776 ft). At these conditions, further noise reductions to im prove community
noise levels would require reducing jet, core, fan exhaust and fan inlet noise--
each source having a peak noise level within a range of +1.5 P10.

The full thrust takeoff tests (figures 97 to 99) had a minimum slant
range distance of 313 m (1026 ft). The takeoff noise levels at this distance
were dominated entirely by jet noise, with turbomachinery and core noise levels
approximately 8 to 10 PUB below the jet noise levels (figure 97).
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Flight Effects on Jet and Core Noise

The static-to-flight comparison plots presented here had turbomachinery
noise removed from the spectra using the procedures described earlier. The
broadband noise from 50 to 1000 Hz was determined to be primarily jet and core
noise and hence was identical to the measured data. All static-to-flight
comparisons were normalized to single-engine/45.7 m (150 foot) radius conditions
with "averaged" data selected to have very nearly the same absolute primary
jet velocity.

Comparisons of static and flight jet plus core OASPLs and SPL spectra
are presented in figures 100, 101, and 102 for three ranges of jet velocity
corresponding to approach [(226 m/sec)(740 ft/sec)], cutback [(399 m/sec)
(1310 ft/sec)], and a takeoff [(466 m/sec) (1530 ft/sec)] power settings
respectively, The most interesting observation from these data is the lack
of reduction in forward quadrant [(0.5 to 1.4 radians) (30 to 80 degrees)]
flyover noise levels and the increasingly larger reduction in aft quadrant
[(1.57 to 2.8 radians) (90 to 150 degrees)] flight noise.

At 0.87 and 1.57 radians (50 and 90 degrees) from the inlet, OASPLs were
controlled by the SPLs in the 630 and 800 Hz bands; for frequency bands from
50 to 500 Hz, flight SPLs were reduced by 2 to 3 dB. At 2.1 radians
(120 degrees) th, flight spectra were reduced approximately 2 to 5 dB from
50 to 10 000 Hz.

At a jet velocity of 399 m/sec (1310 ft/sec), flight data were consistently
lower than projected static data at all angular locations (figure 101). Results
from use of the flyover noise source separation procedure showed flight data
to be dominated by jet noise with core noise levels 6 to 7 dB below jet noise
levels. These static-to-flight characteristics were contrary to those reported
by Bushell (ref. 21). For example, reference 21 indicated that inflight jet
and core noise (1) increased for inlet angles less than 1.57 rad (90 degrees),
(2) remained the same at 1.57 rad (90 degrees), and (3) decreased for inlet
angles greater than 1.57 rad (90 degrees]. The difference between the trends
reported here and those reported in reference 21 may be due to:

E	 1. Differences in the procedures used for correcting spectral irregular-
ities due to ground reflection, aircraft flight path, engine inlet
angle, atmospheric conditions and airplane installation effects.

2. Differences in aircraft engine and nozzle configurations which may
have introduced additional noise sources.

3. Differences in the static and flyover-noise measurement data -
reduction systems.

Figure 102 compares static and flight OASPLs and SPL spectra at 2.6 radians
(150 degrees) for jet velocities corresponding to takeoff thrust. The static-
to-flight trends observed for these high jet velocities were similar to those
observed at a jet velocity of 399 m/sec (1310 ft/sec).

For primary jet velocities of 399 and 466 m/sec (1310 and 1530 ft/sec)
both the static and flight spectra at 2.6 radians (150 degrees) contained
"double peaks". The reduction in level across the spectrum due to relative
velocity effects indicate that the SPL in the 400 Hz band is controlled by jet
noise, and not core noise.
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Comparison of Static Predicted and Measured Flyover Noise Levels

(q

01

Comparison of static predicted and measured flyover noise spectra are
presented in figures 103 and 104 for approach and takeoff operations. The
approach tests used a 0.05 rad (3 degree) glide slope and 0.87 rad (50 degree)
flap setting, and had a minimum slant range distance of 37 m (400 ft). The
takeoff tests had a minimum slant range distance of 7n1 m (2300 ft).

Predicted low frequency jet plus core noise levels for approach operation
agreed fairly well for most angles except those around 1.4 rad (80 degrees)
where the predicted levels in the mid frequency range (630/800 Hz) were lower
than the measured levels by 2 to 3 dB. The reason the predicted 630/800 mid
frequency approach noise levels were lower than the measured levels is that
they mere dominated by core noise and not jet noise.

Predictions of high frequency turbomachinery noise levels for approach
operation were significantly improved by incorporating the methodology used in
determining engine installation effects on predicting flyover noise levels from
ground static data. Figures 103(a) and 103(b) show the improvement for the
shallow inlet noise angles of 0.52 and 0.87 radians (30 and 50 degrees) from
wing shielding (results include a 5 dB octave recovery factor for 0.52 radians
(30 deq rees), see Equation 6(a), and the effect of the wake sound scattering
for 0.9 radians (50 degrees). The wing shielding however underpredicted the
noise reduction for the much less important very high frequencies (8000 and
10 000 Hz) where low level measurements are difficult to achieve. Poise
reduction of high frequency fan inlet, fan exhaust and turbine noise by wake
sound scattering are shown in figures 103(c) and 103(d). Estimated static and
flight velocity profiles used in the jet sound scattering analysis indicated
that the jet sound scattering produced no noise reduction in either static or
flight condition. This was because the fan exhaust shear 'layer was estimated
to be too thin [(0.03 meters)(0.1 ft)] to attenuate the frequency range of
interest (i.e. 2000 to 10 000 Hz). The table below compares the predicted
and measured flyover noise levels for DC-9 Refan aircraft on approach showing
improvements from use of shielding analysis.

Maximum Tone Corrected Effective Perceived
Perceived Noise Level Noise Level,

PNdB RUB

Measured Flyover Noise Level 103.5 97.7

Prediction without Shielding 105.3 100.0

Prediction with Shielding 104.5 98.0

Predicted noise levels
entire frequency range (50
2.1 radians (60 through 120

for takeoff operation agreed fairly well over the
to 10 000 Hz) for most angles from 1.0 through
degrees) as shown in figure 104.
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Estimates of DC-9 Refan flyover noise levels based on the static-to-
flight prediction procedures described here have agreed with measured
flyover noise levels within +1 EPNd6 at the reference FAR Part 36 conditions
(see table 25).

n
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TABLE 25

COMPARISON OF STATIC-PREDICTED AND MEASURED FLYOVER NOISE
LEVELS OF THE DC-9 REFAN AIRCRAFT AT FAR PART 36 CONDITIONS

	

MTOGW = 108 000 LBS	 MLGW = 99,000 LBS

	

( 486 40S N)	 ( 440 374 11)

EFFECTIVE PERCEIVED NOISE LEVEL, EPNdB

APPROACH APPROACH
SIDELINE TAKEOFF

(Without Cutback)
TAKEOFF

(without Cutback)
50Degree
(0.9 RAD)
Flaps

35 Degree
(0.6 RAD)
Flaps

PLEASURED 95.3 95.2 87.5 97.4 95.7

PREDICTED 94.4 95.3 87.2 97.0 96.2



DISCUSSION OF RESULTS

The detailed analysis of the data from the flight test phase of the
Refan Program provided information to permit the determination of FAR Part 36
noise levels, EPNL- and dB(A)-distance maps, community noise contours,
lateral noise attenuation, effects of air turbulence on sound propagation, and
ground reflection effects on the spectra of measured flyover noise. Also,
studied were the noise source levels, static-to-flight predictions, and engine/
nacelle acoustical characteristics of the DC-9-31/JT8D-109 Refan aircraft.

The principal resulo:s obtained from the FAR Part 36 noise level analysis
for DC-9-30 airplanes were:

	

Refan	 Baseline (C9A)
	

Baseline (0ct'74)

(JT8D-109	 (JT8D-9(H/W))
	

(JT8D-9(H/41)

Effective Perceived Noise Levels (EPNd8)

Sideline
	

95.3
	

N/A
	

99.8

Takeoff	 96.2
	

NIA
	

102.7

	

Takeoff with Cutback 87.5
	

95.7
	

97.4

Approach

	

f = 0.873 rad (500 ) 97.4
	

106.1
	

103.0

	

f : 0.611 rad (35°) 95.7
	

N/A
	

100.9

N/A A Not Available
	

H/W - Hardwall

The 90 percent confidence limits for the Refan FAR Part 36 noise levels
were ± 0.6 EPNdB, well within the requirement of ± 1.5 EPNdB.

A large quantity of data were obtained over a wide range of engine power
settings and distances, which permitted an accurate determination of EPNL and
dB(A) level variations versus distance and referred net thrust (FN/5  ). Because
of the extent of the data the 90 percent confidence limits for al centerline
microphone data were within ± 0.8 EPNd8.

The principal results obtained from the community noise exposure contour
comparison of the hardwall nacelle DC-9 and the Refan DC-9 show that:

	

o The DC-9 Refan reduced the 90 EPNdB contour area for takeoff with and 	 F
without cutback by 40 percent for the maximum gross weight airplane
and 19 percent for takeoff with cutback and 34 percent for takeoff
without cutback for toe typical mission airplane.

o The DC-9 Refan reduced the 95 EPNd8 contour area by 50 percent for
takeoff without cutback for both the maximum-gross-weight and typica3-
mission airplanes.
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• The QC-9 Refan reduced the 95 EPNdB contour area for takeoff with
cutback about 30 percent for both the maximum-gross-weight and
typical-mission airplanes.

The result of the lateral noise attenuation analysis shows that the
elevation angle is the significant parameter with thrust and slant range
having only secondary effects. A plot of lateral noise attenuation as a
function of elevation angle was developed.

Measured noise spectra showed ag reement with ground reflection theory with
10 meter (33 foot) and flush-mounted microphone data displaying predicted
pseudotone characteristics.

From measurements made with a Universal Indicated Turbulence System,
levels were obtained of the parameter R. which is the level of dissipation in
the atmosphere. The parameter R is related to the integral scale of turbulence,
L. Two typical cases were chosen for analysis, one with light turbulence
and the other with moderate turbulence.

The light dissipation case [low values of R (0.2 5 R 5 0.8) corresponding
to high values of L (60 s L 5 120 m)] show attenuation of nearly 8 dB at
2500 Hz. The moderate dissipation case [moderate values of R (1.2 s R s 4)
corresponding to low values of L (12 ;5 L s 30 m)] showed attenuation values
of 1.5 dB at 2500 Hz.

The principal results obtained from the noise source separation and
prediction procedures were:

• Low frequency (50 to 1000 Hz) noise levels based on 45.7 m (150 ft)
static test data from the Refan engine were dominated by core noise
for absolute primary jet exhaust velocities below 213 m/sec (700 ft/sec)
and by jet noise for velocities above 305 ml-,ac (1000 ft/sec).

• Ground static test and flyover noise data showed that the frequency of
peak core noise varied with engine inlet angle from 630/800 Hz for

Of	
angles up to 2.1 radians (120 degrees), and from 400/500 Hz for
angles greater than 2.1 radians (120 degrees). Analysis indicated the
frequency of peak strut/obstruction noise also occurred in the
630/800 Hz bands.

• For power settings where low frequency noise was controlled by core
noise, forward motion reduced aft noise by 1 to 7 PNdB from 1.6 to
2.8 radians (90 to 160 degrees) respectively, but had no effect on
forward radiated noise. For high power settings where lour frequency
noise was controlled by jet noise, forward motion reduced forward as
well as aft noise with noise reductions increasing with increasing
inlet angle.

• For takeoff power settings corresponding to a primary jet velocity of
466 m/s (1530 ft/sec), SPL spectra for angles aft of 2.3 rad (130 degrees)
contained "double peaks" in both the static and flight test data
indicating that the higher 400 Hz peak was jet and not core noise.
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a Inlet and tailpipe treatment noise reductions of 8.0 and 3.3 PNdB were
obtained from projecting static test data on a noise source basis, to
the FAR Part 36 approach [(0.9 rad)(50 degree) flaps condition for
which the nacelle acoustic treatment was designed.

a Approach flyover noise tests demonstrated the nacelle acoustic treat-
ment to be a "balanced configuration".

• Incorporation of methodology to account for engine installation
effects (i.e., wing shielding and wing/flap/wheel sound scatterinq)
in the flyover noise prediction program significantly increased the
accuracy of predicting approach tu •bomachinery noise levels from
ground static test data.

a Estimates of DC-9 Refan flyover noise levels based on ground static
test data agreed with measured flyover noise levels within + 1 EPNdB
for the following five FAR Part 36 conditions: takeoff, taTceoff
(cutback), sideline and approach [(0.873 rad)(50 degree)flaps and
(0.611 rad) (35 degree) flaps].

The principal results obtained from ground static test measurements were:

s Peak forward 61 m (200 ft) sideline PNLs from the Refan engine were
6 to 9 PNdB below the PNLs from the baseline (JTBD-15) engine for
static thrusts from 17 792 to 71 172 N (4000 to 16,000 pounds)

• Inlet acoustic treatment reduced total forward radiated 61 m (2U0 ft)
sideline PNLs from the Refan engine by 5 to 7 PNdB for static test
thrusts from 26 689 to 44 482 N (6000 to 10,000 pounds).

a Maximum inlet treatment attenuation was 14 dB at cutback thrust and
4000 Hz, the band containing fan fundamental BPF.

a Peak aft 61 m (200 ft) sideline PNLs from the Refan engine were
8 to 10 PNdB below those from the baseline engine for static thrusts
from 17 793 to 71 172 N (4000 to 16,000 pounds).

a Tailpipe treatment reduced turbine noise at approach power by 6 d8 at
8000 Hz, the band containing turbine fundamental BPF.
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CONCLUSIONS

The purpose of the Refan Program was to determine the technical and
economic feasibility of reducing community noise of JT8D powered aircraft
through modification of existing engines and nacelles. This report presents
FAR Part 36 noise levels, EP1;L- and d$(A)-distance maps, and community noise
contours. Studies were made of lateral noise attenuation, effects of air
turbulence on sound propagation, and ground reflection, effects on the spectra
of measured flyover noise. Also studied were the noise source levels,
static-to-flight predictions, and engine/nacelle acoustical characteristics
of the DC-9-31/JT8D-109 Refan aircraft.

The JTBD-109 Refan engine with acoustically treated nacelles installed
on a DC-9 Series 30 airplane reduced the FAR Part 36 noise levels when
compared to a C9A airplane (military version of DC-9 Series 30) with JT8D-9
engines and hardwall nacelles by 8.2 EMB during takeoff with cutback and
by 8.7 EPNdB during approach. The sideline noise levels were reduced by
4.5 EPNdB compared to the October 1974 baseline airplane.

The use of Refan engines on the DC-9 Series 30 reduced the 90 EPNdB
community noise contours by 40 percent for takeoff with and without cutback
for the maximum-gross-weight airplane, 19 percent for takeoff with cutback
for a typical-mission airplane, and 34 percent for takeoff without cutback
for a typical-mission airplane.

The 95 EPNdB community noise contours were reduced by 50 percent for
takeoff without cutback and 30 percent for takeoff with cutback for both
the maximum-gross-weight and typical-mission airplanes. The two segment
approach provided very little reduction in contour area for either the 90 or
the 95 EPNdB contours.

Methodology was developed to separate noise source levels, spectra and
directivity based on ground static test and flyover noise data and to predict
its flyover-noise levels based on ground static test data.

To further reduce DC-9 Refan flyover noise levels on approach at about
244 m (800 ft) height would require reducing jet, core, fan exhaust and fan
inlet noise. Each source had peak noise values within a range of ± 1.5 PNdB.

DC-9 noise levels on takeoff, at about 305 m (1000 ft) altitude where
the source noise analysis was made, are dominated by jet noise with core
and turbomachinery noise 8 to 10 PNdB below jet noise.
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APPENDIX A

Data Acquisition Validity

The flyover-noise measurement guns attempted for the DC-9 %efan flight
test program are listed in table 1. The exwct space positioning of all
microphones is listed in table A-1. Noise data were recorded for all runs.

C	 However, only the data indicated as valid in table A-2 were reduced and used

C	 in this report.

All microphone data for Runs 1 through 3, 26, 63, and 64 were not
analyzed because of missing MALT space positioning data. The presence of
military jet and other air traffic noise during Runs 14, 45, 68, 89, 81, 88,
and 89 made the noise measurements from these runs invalid. Runs 58, 71, 76,
and 93 were aborted due to incorrect test conditions. In addition, certain
individual microphone data were affected by system noise or signal drop outs.
Therefore, none of these data were used in the analyses reported in Sections 4
and 5.

The acoustic data from the microphone located 1677 m (5,503 ft) to the
sideline were severely limited by the levels of ambient and microphone system
noise, the system noise consisting of extraneous high frequency signals.
Wherever possible, the extraneous high frequency content was eliminated, and
care was taken to use the lowest possible levels of valid ambient noise for
each run. However, the only acoustic data used from this location were for
the higher power setting higher altitude runs.

The amount of invalid flyover-noise data from the test program was
anticipated, and a considerable amount of useful information was obtained.
Consequently, the objective of the test was well satisfied.

Plt'rVANG PAGE BAN

C NOT F]LAM

191



TABLE A-1

DC•9 REFAN FLYOVER NOISE TESTING MICROPHONE LOCATION COORDINATES

I

c

c

MICROPHONE LOCATION COORDINATES*

X Y Z
MEASUREMENT LOCATION FEET (METERS( FEET (METERS) FEET (METERS)

C4 --2802	 1-854.0) -16	 (--4.9) -7	 (-2.1)

C6 -73011-2226.2) 0	 (0) -81 (-24.7)

C6 (MIC 2F) FLUSH -7291 (-2222.3) 0	 (0) -85(-25.9)

C6IMIC 2P) 10 METERS -7336 (-2236.0) -35 (-10.7) -55(-16.8)

C6 (MIC 3P) 10 METERS -7101 (-2164.4) 0	 (0) -581-17.7)

C10 22	 (6,7) 198	 (60.4) -1	 (-0.3)

C101MIC 7F) FLUSH 32	 (6.7) 198	 (60.4) -5	 (-1.5)

CIO IMIC4P) 10 METERS -28	 (-8.5) 178	 (54.3) 25	 17.62)

C10 (M IC 5P) 10 METERS 172	 (52,4) 178	 (54.3) 25	 (7.62)

C11 2805	 (855.0) 185	 156.4) 2	 (0.6)

SO 4090	 (1240.6) -14571-444.1) 7	 12.1)

S16 538	 1164.0) --14611-445.3) 4	 (1.2)

S161MIC 7F) FLUSH 538	 1164.0) -1411(-448.4) 0	 (0)

S18 -3042 1-927.2) -1467(-447.1) 0	 10)

S19 3444	 11050.0) -1449(--441.7) 10	 (3.1)

S20 555	 (169.2) 1464	 (446.21 -9	 (-2.7)

3N -41	 (-12.5) 2639 (803.4) -37(-11.3)

6N 3558	 (1084.5) 5503(1677.3) -7	 (-2.1)

01	 -RELATIVE TO rk AT WEST ENO OF YUMA RUNWAY 21R

1
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RUN
FLIGHT CONDITIONS NO. C4

TAKEOFF ITHRUSVENG = 13,500 LB) 4
= 13,500 LB) 5

TAKEOFF {THR6S -IENG =	 9,500 LB) 6
WITH =	 9,500 LB) 7
CUTBACK
TAKEOFF (THRUSTI,cNG = 13,500 LB) B
CORRECTION = 13,500 LB) 9

= 13,500 LB) 10
TAKEOFF (THRUST/ENG =	 9,500 LB) 11
WITH ITHRUSTIENG =	 9,500 LBI 12
CUTBACK
TAKEOFF ITHRUSTIENG = 13,500 LB) 13
CORRECTION = 13,500 LB) 15
TAKEOFF ITHRUSTIENG =	 9,500 LB) 16
WITH =	 9,500 LB) 17
CUTBACK =	 9,500 LB) 18

=	 9,500 LB) 19
CUTBACK (THRUSTIENG =	 9,500 LS) 20
CORRECTION =	 9,500 LB) 21

=	 9,500 LB) 22
=	 9,500 LB) 23

APPROACH (THRUSTIENG =	 6,900 LB) 24 4
CORRECTION =	 5,00 LB) 25 4
50-DEG FLAP ITHRUSTIENG =	 5,500 LB) 27 4
APPROACH =	 5,100 LB) 26 4

=	 5,300 LB) 29 4
=	 5,600 LB) 30 4
=	 5,200 LB) 31 4
=	 5,600 LB) 32 4

APPfVACH (THRUSTIENG =	 4,700 LB) 33 4
CORRECTION =	 4,500 LB) 34 4

=	 4,300 LB) 35 4
=	 3,400 LB) 36 4
=	 3,200 LB) 37 4
=	 2,800 LB) 38 4

APPROACH {THRUSTIENG =	 6,500 LB) 39 NP
CORRECTION =	 6,900 LB) 40 2

=	 6,100 LB) 41 2
35-DEG FLAP ITHRUSTIENG =	 3,200 LB) 42 2
APPROACH =	 4,600 LB) 43 2

=	 3,800 LM 44 2
=	 3,800 LB) 46 2
=	 3,800 LB) 47 2
=	 3,800 LB) 48 2
=	 4,000 LB) 49 2
=	 4,100 LB) 50 2

APPROACH I (THRUSTIENG =	 5,400 LB) 51 2
CORRECTION I	 =	 3.100 LB) 52 2

V

lb

TABLE A-2
MATRIX OF FLYOVER NOISE TESTS

29 AND 31 JANUARY AND 1, 2, 3, AND 5 FEBRUARY 1975

MICROPHONE LOCATIONS

C6 C10 C11 SO	 I S16 SIB S19 S20 3N 6N

1 9 10
1 9 10
1 9 10
1 9 10

1 9 10
1 12 9 7 11 10
1 12 9 7 11 10
1 12 9 7 11 10
1 12 9 7 11 10

1 12 9 7 11 10
1 12 9 7 11 10
1 12 9 7 11 10
1 12 9 7 11 10
1 12 9 7 11 10
1 12 9 7 11 10
1 12 9 7 11 10
1 12 9 7 11 10
1 12 9 7 11 10
1 12 9 7 11 10

1, 2P, 3P 6, 7F 2 b I' 11
1, 2P, 3P 6, 7F 9 5 10 11

1 6. IF 9 5 10 NP
1 6,7F 9 5 10 11
1 6, IF 9 5 10 11
1 6, 7F 9 5 10 11
1 6, IF 9 5 10 11
1 6, 7F 9 5 10 I
1 6, 7F 9 5 10 NP
1 6, 7F 9 5 10 11
1 6, IF 9 5 10 11
1 6, IF 9 5 10 Z
1 6, IF 9 5 10 11
1 6, 7F 9 5 10 11

NP 6, IF 2 3 10 11
I 6,7F 9 3 10 11
1 6, 7F 9 3 10 11
1 6,71' 9 3 10 NP

NP 6, IF 9 3 10
1 6, IF 9 3 10 11
1 6, IF 9 3 10 11
1 Z NP NP NP II
1 6, 7F 9 3 Ia . NP
1 6, 7F 9 3 10 11
1 6, IF 9 3 10 71
1 6, IF 5 3 1 10 NP
1 6 IF 4 3 10 Z

1
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TABLE A-2 (CONTINUED)
MATRIX OF FLYOVER NOISE TESTS

29 AND 31 JANUARY AND 1, 2, 3 AND 5 FEBRUARY 1975

MICROPHONE LOCATIONS
RUN

FLIGHT CONDITIONS ND. C4	 C6	 C10	 C11	 SO	 S16	 S18	 S19	 S20	 3N	 ON

TAKEOFF ITHRUSTIENG = 13,700 LB) 53 1 6 3 9, 7F ;0 11 12
CORRECTION = 13,700 LB) 54 1, 2F 6 3 9, 7F 10 11 12

= 13,700 LB) 55 1, 2F 6 3 9.7F 10 11 12
=	 12,700 1-8) 56 1, 2F 6 3 9, IF 10 11 12
= 12,700 LB) 57 1, 2F 6 3 9,7F 10 11 12
=	 11,700 L81 59 1, 2F 6 3 IF 10 11 12
=	 11,700 LB) 60 1, 2F 6 3 9, 7F 10 11 12
= 10,700 L8) 61 1, 2F 6 3 9,7F 10 11 12

10,700 LB) 62 1, 2F 6 3 9, 7F 10 11 12
= 13,500 LB) 65 1 6 3 9, 7F 10 11 12
= 13,500 LB) fib 1 6 3 9, 7F 10 11 12
= 13,500 LB) 67 1 6 3 9, IF 10 11 12
= 13,500 LB) fig 1 6 3 9. 7F 10 11 12
=	 9,500 LB) 70 1 6 3 9, 7F 10 11 12
=	 8,000 LB) 72 1 6 3 9, IF 10 11 12
=	 9,500 LBI 73 1 6 3 9, 7F 10 11 12
=	 8,000 LB) 74 1 6 3 9, 7F 10 11 12
= 13,500 L8) 75 1 6 3 9, 7F 10 11 12
=	 8,000 LB) 77 1, 2F 6 3 9, 7F 10
=	 8,000 LB) 78 1 6, 5P 3 9,7F 10 11 12

TAKEOFF (THRUSTIENG =	 7,000LR) 79 1 6 3 9,7F 10 1 

1

12
CORRECTION =	 7,000 LB) 82 1,2F 6 3 9,7F 10 11 12

=	 7,000 LB) 83 1, 2F 6 3 9, 7F 10 11 12
= 13,500 LB) 84 2F 6, 5P 3 9, 7F 10 NP 12

400-FT ITHRUSTIENG = 1:s,500 LB) 85 1, 2F 6 3 9,7F 10 NP 12
LEVEL = 13:500 LB) 86 1, 2F 6 3 9,7F 10 11 12
FLIGHT =	 9,500 LB) 87 1, 2F 6 3 9,7F 10 NP NP

=	 9,500 LB) 90 1, 2F 6 3 9, 7F 10 11 NP
=	 9,500 LB) 91 1,2F 6 3 9,7F 10 11 12

APPROACH ITHRUSTIENG =	 6,000 LB) 95 2 1 6, 5P 9 NP 11
SURVEY =	 6,000 LB) 96 2 1 6 9 10 11

=	 5,400 LB) 97 2 1 6 9 10 11
=	 5,400 LB) 98 2 1 6 9 10 11

50-DEG (THRUSTIENG =	 3,900 LB) 100 2 1 6,4P, 5P 9 10 11
FLAP =	 3,500 LB) 101 2 1 4, 4P, 5P 9 10
5.5-DEG =	 3,100 LB) 102 2 1 6 9 NP 11
APPROACH .	 2,900 LB) 103 2 1 6 9 10 11

=	 3,100 LB) 104 2 1 6 9 11
=	 3,100 LB) 105 2 1 6 9 NP 11

5.5-DEG ITHRUSTIENG =	 3,200 LB) 106 2 1 6 9 10 11
APPROACH =	 2,000 LB) 107 2 1 6 9 10 11
CORRECTION =	 3,200 LB) 108 2 1 6 9 10 11

=	 2,00u LB) 109 2 1 6 9 10 11
=	 1,500 1-8) 110 2 1 6 9 10 11
=	 1,500 LBI 111 2 NP 6 9 10 NP
=	 2,000 LB) 112 2 1 6 9 10 NP

NOTES: 1. NP = NOT PROCESSED,I = INVALID DATA
2. FOR EACH RUN THE NUMBERS BENEATH EACH MICROPHONE LOCATION ARE MICROPHONE NUMBERS AND

INDICATE A PROCESSED RECORDING.

a
'i
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APPENDIX 3

Test Site Meteorological Data

The dry-bulb temperature, relative humidity, and wind speed and direction
weather conditions were recorded at ground level (10 meters) during the
flyover-noise testing. Upper-air soundings of these conditions, plus air
turbulence, were obtained by Meteorology Research, Inc. with the following
techniques:

1. Temperature, relative humidity, and air turbulence were obtained from
continuous recordings from an instrumented Cessna 180 light aircraft

2. Wind speed and direction were obtained from theodolite tracking of
weather balloons.

The test day surface and sound path weather conditions are summarized
as follows:

Table B-1	 Mobile Atmospheric Recording Tower Weather Data

Figure B-1 Surface Weather History, Yuma Test Site

Figure B-2 Sound-Path Weather During Flyover-Noise Tests
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TABLE B-1
MOBILE ATMOSPHERIC RECORDING TOWER WEATHER DATA

33-FOOT 00-METER) HEIGHT

(II

0

AMB RELATIVE ABSOLUTE WIND STATION
D1R VELFLIGHT & TIME OF TEMP HUMIDITY HUMIDITY PRESS

RUN NO. DAY 1°F) 1961 (GM/m3) (DEG) (MPH) (IN.-MG)

v, `	 4 0744 36.0 60.7 3.3 240 4 NIA

r-	
5 0755 36,3 61.1 3.4 240 2 NIA

a n	 6 0804 36.9 56.0 3.2 230 2 NIA
`	 7 0814 3B.1 60.9 3.6 240 2 NIA

U.

8 0823 38,8 58.4 3.6 275	 1 2 NIA
9 0932 48.8 41 A 3.7 330 2 29.81

10 0948 50.4 34.5 3.3 335 2 29.81
11 0956 51.2 36.0 3.5 245 2 29.81
12 1003 52.1 34.0 3.4 255 3 29,81

tn 13 1011 52.5 36.1 3.7 100 2 29.81
r	 15 1034 52.8 33.4 3.4 260 4 29.81

16 1043 52.5 35.1 3.6 260 4 29.81
17 1050 53.6 35,5 3,8 280 4 29.81

x is 1100 55.4 32.8 3.7 220 3 29.80C7
D	 19 1118 56.5 30.4 3.6 220 3 29.80
LL

20 1125 56.3 27.3 3.2 305 3 29.80
21 1134 56A 27.5 3.2 240 3 29.80
22 1142 56.7 27.4 3.2 280 5 29.80
23 1149 56,9 25.8 3.1 280 5 29.80
24 0929 52.2 57,8 5.8 155 5 29.96
25 0940 51.8 59.8 59 180 5 29.96
27 1014 53.1 49.7 5.2 360 10 29.96
28 1033 54.1 51.7 5.6 360 7 29.96

n	 29 1042 54.3 51.4 5.6 200 6 29.96
30 1052 55.9 45.7 5.2 330 4 29,96
31 1102 56.0 46.8 5.4 335 7 29.93

h	 32 1110 56.0 46.8 5.4 335 7 29.93
33 1120 56.5 43.3 5.1 300 4 29.93L7

M	 34 .1129 56.8 43.1 5.1 310 5 29.93
35 1137 57.5 45.2 5.5 260 7 29.92
36 1143 58.0 41.5 5,1 225 4 29.92
37 1151 w,5 38.4 5.1 180 2 29.92
38 1157 53.7 44.4 5.6 180 3	 ' 29.91
39 0932 52.7 51.5 5.3 35 7 30.06
40 0940 53.9 51.0 5.4 20 7 30.06
41 0948 54.9 46.6 5.2 10 7 30.06
42 0956 55.8 45.0 5.1 25 7 30.07
43 1004 56.0 46.2 5,3 15 7 30.07

n	 44 1013 56.1 45,3 5.2 20 8 30.07
46 1031 57.2 40.5 4.9 20 9 30.07

a	 47 1040 57.4 382 4.7 360 7 30.07
N

1-	 48 1049 57.8 40.7 5.0 360 7 30.07
0	 49 1100 58.4 38.0 4.7 350 4 30.07
LL	 50 1110 58.2 37.8 4.7 360 2 30.07

51 1119 58.0 35.8 4,4 25 5 30.07
52 1129 57.8 37.4 4.6 360 10 30,07
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TABLE B -1 (CONTINUED)

MOBILE ATMOSPHERIC RECORDING TOWER WEATHER DATA
33-FOOT (10-METER) HEIGHT

2n
N

AMB RELATIVE ABSOLUTE WIND STATION
FLIGHT & TIME OF T%MP HUMIDITY HUMIDITY
RUN NO. DAY (	 F) (%I (GM/") IOEG) {MPH) I N,- G)

53 0939 55.1 41.8 4.7 20 5 30.00
2; 0946 55,3 42.5 4.8 45 4 30.00
n	 55 0953 56.6 41.9 4.9 350 5 30.00

56 1001 56.1 44.8 5.2 40 5 30.01
F	 57 1008 56.5 45.2 5.3 20 7 30.01
x	 59C? 1021 57.2 43.9 5.3 40 6 30.01

60 1030 57.4 43.6 5.3 20 7 30.01
LL

fit 1037 58.5 39.6 4,9 30 6 30.01
62 1047 59.1 39.7 5.1 25 7 30.01
65 1105 59.6 40.3 5.2 190 5 29.90

66 1115 59.5 371 4.8 175 4 29.90
67 1123 59.6 37.6 4.9 165 3 29.89
69 1140 60.5 36,8 4.9 185 2 29.89
70 1149 60.5 39.3 4,9 205 4 29.89

N	 72 1209 60.9 32.9 4,5 75 3 29.88
,y	 73 1218 59.3 37.8 4.9 65 5 29.87

74 1226 60.4 35.8 4,8 100 4 29.86
T	 75(7 1241 60.3 33.2 4.4 170 4 2935
LL	 77 1302 60.8 30.7 4.2 130 5 29.84

78 1319 61.1 29.4 4.0 145 4 29.84
79 1327 61.2 29.5 4.0 140 3 29.84
82 1348 60.3 31.4 4.2 155 6 29.84
83 1358 1	 60.1 313 4 ;? 155 4 29.83
84 1504 61.8 28.6 4.0 140 3 29.82

ni	 85 1513 61.8 30.6 4.3 250 2 29.82

x	 86 1521 61.7 30.9 4.3 305 3 29,82
87 1528 61.3 38.4 X5.3 290 4 29.82

a	 90 1546 61.8 26.6 3.7 270 3 29.82
91 1553 61.8 26.6 3.7 310 2 29.82
92 0857 N /A N/A NIA i	 NIA NIA N/A

94 0914 N/A NIA N/A I	 N/A N/A N/A

95 0923 59.0 54.2 6.9 155 2 29.99
96 0932 59.1 54.3 6.9 115 2 29.99

9; 0940 59.9 53,5 7.0 130 2 29.99
8 0947 60.2 51.8 6.9 165 2 29.99

N
m	 99 1008 NIA NIA N/A N/A NIA NIA

F	 100 10+5 62A 46.4 6.6 225 3 30.00
l01 1023 62.3 45,9 6.5 245 4 30.00

-a	 102 1030 63.3 44.6 6.6 250 3 30.00
LL

103 1038 633 44,2 6.5 165 2 30.00
104 1046 63.0 44.8 6.5 265 3 30.00
105 1053 63.1 45.3 6.6 275 3 30.00
105 1102 63.2 46.2 62 315 3 30.00
107	 1115	 63.1 46.2 6.7 325 3 30.00
108	 1157	 63.9 46.8 7.0 310 5 30.00

^p	 109	 1205	 64.8 45.9 7.1 260 6 79.99
110	 1213	 64.3 45.9 7.0 305 8 29.99
111	 1220	 64.3 45.9 7.0 280 5 29.99a

LL	 112	 1227	 65.2 45.4 7.7 290 5 29.99

N/A = NOT AVAILA9LE
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AIRPLANE MODEL DC-9-31	 REG. NO. N54638	 TEST SITE YUMA, ARIZONA
N	 •

o DATA SOURCE	 METEOROLOGY RESEARCH INC.	 DATE JANUARY 29, 1975 	 Wind direction is hesdt from

MEASUREMENT TIMES( PST );	 TEMP/Rkl 0913	 WEND 0900	 which wind is blowing referenced
to meWs is North.
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AIRPLANE MODEL DC -9-31	 REG. N0 N5463$ 	 TEST SITE- YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEMC IKC.	 DATE JANUARY 29- 1 75
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AIRPLANE MODEL	 CC-9-31	 REG. NO.	 N54638	 TEST SITE	 YUMA, ARIZONA

N	 METEOROLOGY RESEARCH INC. 	 JANUARY 29, 1975	 Wind ^firectiotn is heading from	 -
DATA SOURCE	 DATE	 which wind is blowing refammed

N	
MEASUREMENT TIMES { PST): 	 TEMP/RH	 0948	 WIND	 0930	 ,.	 to magnetic North.
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o	 AIRPLANE MODEL DC -- 9-31	 R EG. No, N54638	 TE Y SITE YUMA, ARIZONA

'p DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 PATE JANUARY 29, 1975	 Wind direction is heading from
which wind is blowing rdwanced

MEASUREMENT TIMES( PST): 	 TEMP/RH 1 D-2	 WIND 1035	 to ffueutic North.
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AIRPLANE MODEL DC-9-31	 REG. NO _ N54638	 TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE JANUARY 31 , _1975	 Wind direction is heading from
which wind is blowing referenced

MEASUREMENT TIMES [ PST): 	 TEMPIRH 0825	 WIND 083Q	 to magnetic North.
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AIRPLANE MODEL DC-9-31	 REG. NO. N54638	 TEST SITE YUMA, ARIZONA
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N54638	 TEST SITE YUMA, ARIZONA
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METEOROLOGY RESEARCH INC.	 DATE JANUARY 31, 19 75 	Wind direction is heading from

which wind is blowing referenced

MEASUREMENT TIMES f PST ):	 TEMP/RH 1134	 WIND 1130	 to magnetic North.
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DATA SOUaCE	 METEOROLOGY RESEARCH INC. 	 DATE FEBRUARY 1, 1975
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AIRPLANE MODEL. DC-9-31	 REG. NO. N54638	 TEST SITE YUMA. ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE FEBRUARY 1. 1975	 Wind direction is heading from
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AIRPLANE MODEL	 DC-9-31 REG. NO. N54638 TEST SITE YUMA, ARIZONA

N DATA SOURCE	 METEOROLOGY RESEARCH INC. DATE FEBRUARY 1, 19 75 Wind direction is heading from

0940 0950
which wind is blowing referenced

MEASUREMENT TIMES ( PST): TEMP/RH WIND to magnetic North.
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DATA SOURCE	 METEOROLOGY RESEARCH INC.	 DATE FEBRUARY 1, 1975 	 Wind direction is heading from
which wind is blowing referenced

MEASUREMENT TIMES ( PST):	 TEMP/RH 0952	 WIND 0950	 to magnetic North.
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AIRPLANE MODEL OC-9-31	 REG. NO. N54638	
TEST SITE YUMA, ARIZONA

METEOROLOGY RESEARCH INC	 FEBRUARY 1, 1975	 Wind direction is heading from
DATA SOURCE	 DATE

MEASUREMENT TIMES ( PST ):	 TEMP/RH 101 6 	 WIND 1030	 which wind is blowing referenced
to magnetic North.
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AIRPLANE MODEL DC_9-31 — REG, NO. N54638

DATA SOURCE	 METEOROLOGY RESEARCH INC.

MEASUREMENT TIMES { PST)-	 TEMP/RH 1035
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AIRPLANE MODEL DC-9-31	 REG. NO. N54638	 TEST SITE YUMA, 
ARIZONA

I" DATA SOURCE	 METEOROLOGY RESEARCH INC.	 DATE _ FEBRUARY 1, 1975	 Wind direction is heading from
which wind is blowing referenced

MEASUREMENT TIMES I PST):	 TEMPIRH 1057	 WIND 1100	 to magnetic North.
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AIRPLANE MODEL DC-9-31	 REG, NO, N54638	 TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC.	 DATE FEBRUARY 1_, 1975	 wind direction is heading from
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AIRPLANE MODEL DC-9- 31 	REG. NO. N54638	 TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE_ FEBRUARY 1, 19 75 	 Wind direction is heading fromI„ 
00	 which wind is blowing referenced

MEASUREMENT TIMES f PST):	 TEMP/RH 1132 	 WIND 1130 	 to magnetic North.
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FIGURE &2.29. SOUND- PATH WEATHER DURING FLYOVER NOISE TESTS (CONT)
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AIRPLANE MODEL DC-9-31	 REG. NO. 454638	 TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE _ FEBRUARY 2, 1975 	 Wind direction is heading from
which wind is blowing referenced

MEASUREMENT TIMES ( PST): 	 TEMP/RH _ 0751	 WIND 0250	 to magnetic North.
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AIRPLANE MODEL DC-9-31	 REG. NO. N5453$	 TEST SITE YUMA, ARIZONA

CD DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE FEBRUARY 2. 1975	 Wind direction is heading from

0914	
which wind is blowing referenced

MEASUREMENT TIMES ( PST):	 TEMP/RH 092	 WIND	 to magnetic North.
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FIGURE 8-231. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT)



AIRPLANE MODEL DC-9-31 	 REG. NO. N54638	 TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE FEBRUARY 2, 19 75 	Wind direction is heading from
which wind is blowing referenced

MEASUREMENT TIMES f PST ): 	 TEMP/RN 0942	 WIND 0950	 to magnetic North,
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AIRPLANE MODEL _ DC-9-31	 -REG. No. N54538	 TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE FEBRUARY 2, 1975	 Wind direction is heading fro.C_	
which wind is blowing referen'ced

MEASUREMENT TIMES( PST) .	TEMP/RH 1004	 WIND 1020	 to magnetic North.
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AIRPLANE MOREL DC-9 -31 REG. NO.	 N54638 TEST SITE YUMA, ARI7_ONA

DATA SOURCE METEOROLOGY RESEARCH INC. DATE FEBRUARY 2, 1975 Wind direction is heading from

MEASUREMENT TIMES( PST): TEMPJRI I	 1036 WIND 1020 which wind is blowing referenced
to magnetic North.
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AIRPLANE MODEL DC-9-31 	 REG. NO. N54638	
TEST SITE YUMA, ARIZONA

METEOROLOGY RESEARCH INC.	 FEBRUARY 2, 1975
DATA SOURCE	 DATE	 Wind direction is heading from

`A MEASUREMENT TIMES { PST ):	 TEMP/RH 1103	 WIND 1100	
which wind i5 blowing referenced
to magpetic North.
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Wind direction is heading from
which wind is blowing referenced
to magnetic North.
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AIRPLANE MUDEL DC-9-31	 REG. NO. N54638	 TEST SITE YUMA, ARIZONA
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AIRPLANE MODEL DC-•9-31	 REG. NO. N54638	 TEST SITE YUMA, ARIZONA

N DATA SOURCE - METEOROLOGY RESEARCH INC.	 DATE FEBRUARY 3, 1975
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°" MEASUREMENT TIMES( PST):	 TEMP/RH 091.7 	 WIND, 0915
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AIRPLANE MODEL	 DC-9-31 REG. NO,	
N54538

TEST SITE	
YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. FEBRUARY 3, 1975DATE^ Wind direction is heading from

PST ): 0934 0945
which wind is blowing referenced

MEASUREMENT TIMES { TEMP/RH WIND	 __^ to magnetic North.
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AIRPLANE MODEL DC-9-31	
REG. NO. N54638	 TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE FEBRUARY 3, 1975 	 Wind direction is heading from
which wind is blowing referenced

OD 
MEASUREMENT TIMES ( PST ).	 TEMPIR H 1051	 WIND 1115	 to magr+etic North.
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AIRPLANE MODEL	 OC-9 -31	 REG. NO._ H54638 TEST SITE	 YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. DATE	 FEBRUARY 3, 1975 Wind direction is heading from
which wind is blowing referenced

MEASUREMENT TIMES ( PST): 	 TEMP/RH 1122 WIND	 1175 to magnetic North.

24
—^ ^^	 I !	 rE ' 	

l	 ;

20 —7

LL	
18 T

Z	 16

ul	 14

Q

F12 ---t

Lu 10

6

- i

2

40 50 60 70	 20 30 40	 50 60 70 80 0	 2	 4	 6 - 0	 10	 20	 30 

_ 0
	 40	 80 120 1

180

DRY-BULB TEMP, 01:	 RELATIVE HUMIDITY. %	 TURBULENCE. R	 WIND SPEED, KN	 360 320 2W 240 200
WIND DIRECTION, DEG
Q 0.179 0180-359

FIGURE B-2.40. SOUND-PATH WEATHER DURING FLYOVER NOISE TESTS (CONT)

w-•-^-- .,	gib.,,

N

W

NO



TEST SITE YUMA, ARIZONA

DATE FEBRUA R Y 3, 19 75 	 Wind direction is heading from
which wind is blowing referenced

WIND 1145	 to magnetic North.
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AIRPLANE MODEL DC-9-31	 REG. N o._ N54636

DATA SOURCE	 METEOROLOGY RESEARCH INC.

o MEASUREMENT TIMES { PST):	 TEMP/RH 1 1 43
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DATA SOUr-.CE	 METEOROLOGY RESEARCH INC. DATE FEBRUARY 3, 1 975 Wind direction is heading from
1219 1215

which wind is blowing referenced
MEASUREMENT TIMES	 PST):	 TEMP/RH WIND to magnetic North.
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Wind direction is heading from
which wind is blowing referenced
to magnetic North.
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MEASUREMENT TIMES( PST):	 TEMP/RH	 1407 WIND 1405
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AIRPLANE MODEL DC-9-31	 REG. NO. N5463$	 TEST SITE---YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE FEBRUARY 3, 1975	 Wind direction is heading from
which wind is blowing referenced

MEASUREMENT TIMES ( PST); 	 TEMPIRH 1509	 WIND _1530	 to magnetic North.
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Wind direction is heading from
which wind is blowing referenced
to magnetic North.
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AIRPLAN E MODEL DC-9-31	 REG. NO.	 N54638 TEST SITE	 YUMA, AR:1.LNA _

DATA SOURCE METEOROLOGY RESEARCH INC. DATE	 FEBRUARY 3, 19 75 	Wind direction is heading from

MEASUREMENT TI MES ( PST I:	 TEMP/RH	 1548 r	 1530	
which wind is blowing referenced

WIN i	 to magnetic North.
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N AIRPLANE MODEL DC-9-31	 .REG. No. N54638	 TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE FEBRUARY 4, 1975	 Wind direction is heading from
which wind is blowing referenced

MEASUREMENT TIMES ( PST) . 	TEMP/RH 0732	 WIND 0730	 to magnetic North.
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Wind direction is reading from
which wind is blowing referenced
to magnetic [north.
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AIRPLANE MODEL OC -9-31_ 	 REG- NO. N54638	 TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARrH INC.	 DATE FEBRUARY 5,-1975

MEASUREMENT TIMES { PST): 	 TEMP/RH 0726	 _	 WIND 0725
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iv AIRPLANE MODEL DC-9-31	 REG. N0. N54638	 TEST SITE YUMA, ARIZONA
.P
00 DATA SOURCE	 METEOROLOGY RESEARCH INC.	 DATE - FEBRUARY 5, 1975	 wind direction is heading from

which wind is blowing referenced

	

MEASUREMENT TIMES( PST):	 TEMP/RH Q844	 WINE), OR45	 to magnetic North.
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'CIF ANE MODEL DC-9-31 _REG. No. N54638	 TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE FEBRUARY 5, 1975	 Wind direction is heading from
which wind is blowing referenced

MEASUREMENT TIMES I PST ) :	 TEMP/RH 0852	 WIND 0845	 to magnetic North.
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AIRPLANE MODEL	 OC -9 -31	 REG. N O. M463$ TEST SITE	 YUMA, ARIZONA

DATA S3URCE	 METEOROLOGY RESEARCH INC. DATE	 FEBRUARY 5, 1975

MEASUREMENT TIMES { PST): 	 TEMP/RH 0946 WIND	 0945
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^., AIRP ►-ANE MODEL OC -9-31	 REG. NO. N54638 ____ TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC . —	 DATE FEBRUARY 5, 1 7	 Wina direction is heading from
which wind is blowing referenced
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AIRPLANE MODEL DC-9-51	 REG. NO. N54638	 TEST SITE YUMA, ARIZONA

DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE FEBRUARY 5, 1975	 Wind direction is heading from

MEASUREMENT TIMES( PST): 	 TEMP/RH 1 0 1 WIND 1045	
which wind Is blowingrefarenced
to magnetic North.
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AIRP I-ANE MODEL DC -9- 31 —REG.NO. N54638	 'PEST SITE YUMA, ARIZONA

Ln
DATA SOURCE	 METEOROLOGY RESEARCH INC. 	 DATE FEBRUARY 51 75	 Wind direction is heading from

which wind is blowing referenced
MEASUREMENT TIMES PST):	 TEMP/RH 1120	 WIND 1115	 to magnetic North.
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AIRPLANE MODEL	 DC - 9-31 REG. N0.	 N54638 TEST SITE YUMA, ARIZONA

DATA SOURCE-	 METEOROLOGY RESEARCH INC. DATE FEBRUARY 5,	 1975	 Wind direction is heading from

PST 1152 1200 which wind is blowing referenced
MEASUREMENT TIMES [	 ): TEMP/RH WIN 0 ^ to magnetic North.
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N AIRPLANE MODEL DC -9-31	 REG. N0. N54638	 TEST SITE YUMA, ARIZONA
Ln

a` DATA SCURCE	 METEOROLOGY RESEARCH INC.	 DATE FEBRUARY 5. 1975	 Wind direction is heading from
which wind is blowing referenced

	

MEASUREMENT TIMES I PST):	 TEMP/RH 1216	 WIND 1200	 to magnetic North.
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AIRPLANE MODEL	 DC-9-31 REG. NO N5463$ TEST SITE YUMA, ARIZONA

0r.TE SOURCE	 METEOROLOGY RESEARCH INC. DATE FEBRUARY 5, 1975
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APPENDIX C

Summaries of Acoustic and Aircraft Operational Data

The printed output data from the computer program analyses of the
measured acoustic and aircraft operation parameters are summarized and
presented in tables C-1 through C-7.

Table C-1 is a summary of the measured aircraft operation parameters used
in analyzing the flyover-noise data. The data are presented as follows:

Table C-1.1	 D4-9 Refan Performance Summaries - Sideline

Table C-1.2	 DC-9 Refan Performance Summaries - Takeoff

Table C-1.3 DC-9 Refan Performance Summaries - Takeoff with Cutback

Table C-1.4 DC-9 Refan Performance Summaries - Landing Approach,
50 Degree Flaps

Table C-1.5	 DC-9 Refan Performance Summaries - Landing Approach,
35 Degree Flaps

Table C-2 presents computer program flyover-noise test condition summaries
for the test runs used to determine the FAR Part 36 reference sideline noise
level (Runs 11, 12, 16, 17, 18, and 19).

Table C-3 presents computer program flyover-noise test condition summaries
for the test runs used to determine the FAR Part 36 reference takeo'lf noise
level (Runs 9, 10, 13, 53, 54, and 55).

Table C-4 presents computer program flyover-noise test condition summaries
for the test runs used to determine the FAR Part 36 reference takeoff with
cutback noise level (Runs 11, 12, 16, 17, 18, and 19).

Table C-5 presents computer program flyover-noise test condition summaries
for the test runs used to determine the FAR Part 36 reference landing approach
with 50 degree flap setting noise level (Runs 27 through 32).

Table C-6 presents computer program flyover-noise test condition summaries
for the test runs used to determine the FAR Part 36 reference landing approach
with 35 degree flap setting noise level (Runs 42, 43, 44, 46, 48, 49, and 50).

Table C-7 presents a representative computer program flyover-noise
analysis for each of the FAR Part 36 reference noise level determinations.
These outputs provide listings of the aircraft, weather, and test site
parameters used in each analysis. Also shown in table C-7.1 (as an example)
are the following:

1. 1/3-octave band SPL's at 0.5 second intervals

2. 1/3-octave band center frequency of tone correction adjustment

pAE' RUNG PAGE BLANK NOT FILM
ID 259
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3. Time history of overall SPL's at 0.5 second intervals

4. Time history of A-weighted sound levels at 0.5 second intervals

5. Time history of P:.L values at 0.5 second intervals

6. Time history of PNLT values at 0.5 second intervals

7. Time history of acoustic range for noise levels at 0.5 second
intervals (sound path distance)

8. Time history of optical range for noise levels at 0.5 second
intervals (slant range of aircraft at time flyover-noise reached
microphone)

9. Noise levels at time of PNLTM.
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TABLE C-1.1
DC-9 REFAN PERFORMANCE SUMMARIES - SIDELINE

Mn net	 nC -9-31	 Fi # SELAr.E Nn.	 741 RE91STRATION NO,	 N54638 TEST DATE 1- ng--T5

ITEM / CASF 1 2 3 4 5 6

FL InHT Nt7 Mr3EP 16 16 16 16 16 16
O U R l 'VUM3 c R 11 11 12 12 16 16	 - -
MTCPn O H'1N c Lnr.% r lON 16 20 20 '_t, 16 20
mj Rn p"jN E 'DUMBcR 9 1") 10 9 9 10
nOOSS Wc IGHT 	(1030 LPS) 106 (06 105 105 100 Loo
CL AP 011L F (nE-G ) 11 0 2.1 1!22 . 1 11P211 UP 2.1 UP2.1 UP2.1
CAL r ')L ATE!] GPP 1.731 * 731 1.724 1.726 1.729 1.732ATQrQArT PATH S OFF1 tKN r7TS1 176,1 171+.1 176.5 176.3 175.0 175.0.
AIRPLANE HFIGHT ( cEFT) 940. 951. 976. 966. 958. 968.
ave . MF SSuRFn FN (.LBS) 12934. 12934. 12775, 12836. 12895. 12889.

o Ave. MGoS	 nOFFERRF	 cN 4LBS) 1352_ 1. 135?_ 1. 13404. 13420. 13485. 13503.
O15 AVE.	 EXIT	 Poc SSIIQE

AVE.	 I NL FT P R cSS 1 JRF
(PSI61
( OSIA)

25.594
1.3

75.594
0.3

25.406
3.4

25.469
+1.0

25.539
').0

25.484
0.0

A:) ^lV c .	 EXHAUST TEMP (r)E n 	F) 495 . 3 495 . 3 492 .9 492. 9 494. 1 494.8
'd P I TCH a=T TTl 1 p F fnFG l 20.57 20.57 19051 19.51 18.81 19125

QnLL 	 ATTIT+^nf (13Ff,) -.),45 -0.45 -1.88 -1.56 -2.23 -1.92
I NRnA Q7 FL AD PnS. ! R H) (nFq ) 0.0 0.0 0.0 0.0 0.0 0.0
INSnAPn FLAP 01S.(L41 (DEG) 0.0 0.0 ().n 0.0 000 0.0
T r1T AF _ 	 AYR	 TCM P , ( nFG C1 12.5'13 12 . 53 12 . 3E 12 . 62 12.51 12.38
P Q FSSUs = ALT I TUnE (FEET) 1228 .0 1228.0 1326 . 0 1228 . 0 1232.0 1284.0
mP S A Y PSPFE1 ( O ILnTS) f l(N) 175 . 4 175 . 4 175 . 6 175 . 1 173. 8 174,0
ME'!SUREn MACH NIIM `tER 0.9 0.0 0.0 000 0.0 000r PNTFR nF GQAVT =Y ((MAC) 20.2 2002 20.5 2015 20.4 20.4	 ^-k 'ANlc.	 ENGINE FAM SPFFn (RPM) 86.6 86.6 86.3 86.3 86.3 86.4x AV=. ENGINE CnQF SPEFn (RP M 1 91.3 9113 9101 91.1 91.1 91.1
HEAnINr (nEG# 0.0 000 000 0.0 0.0 000
AVE.	 PAN	 !NL cT T EMP . (11 c r	 R) 12.5 12.5 12.4 12.6 12.5 12.4

Ilk C ^QQECTFd W
!SPESD ITl1

( KNOTS) 17547 17547 17559 179.2 1742 1743
CnPRFCTED MACH NUM R FR 0 . 271 0.271 0.272 0.271 0 . 269 0.270
AMFIE01T PRPSS0Q P (PSTA1 14.058 14.058 14.006 14.156 14.053 14.327AMa I FpT r cMPF P AT I-)P F f nF r Q) 506.7 506 . 7 506* 5 506 . 9 506.8 506.7
AVP FAN our T PR PSs r )RF (PSIA) 23.152 23.15? 23,.010 23.074 23.086 23.048
AVE PAN 7tlrT TE MP. (nrr, R) 611.4 611.4 610.6 610 . 9 611 . 1 611.0
AV Q CORR ENG FAN S QEF1 IPPM) 7475.9 7475,8 74,91.4 7446.9 7462.8 7465.8
aVc nUCT EXI T VFL.	 (FT/SFC.) 496.5 496.,5 491.7 491.2 492.4 492.6
AVF EXIT 	AIR=LnW	 (LB/SFC) 328.3 326.3 326.9 327.7 327.7 327.2
AVE COP = AT Q FLnu	 (L81SFr) 153.1 153.1 151.9 152.2 152.5 152.4
AVE INLE T FLOW RATE ( L9/SFC) 481.4 481.4 478.8 479.9 480 . 2 479.6

N AVF NOZ7LF EXH, AQFA (SO	 FT1 8.291 8.291 8.291 8.291 6.291 8.291
a. PRnDUCTInN c0 Q 1.729 1.724 1.772 1.721 1.726 1.726
p-
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TABLE C,1.1 (CONTINUED)
DC-9 REFAN PERFORMANCE SUMMARIES - SIDELINE

'4 nnFL	 OC-9-31	 FUSFI-Ar.F N0.	 741 R FGT.STRATION NO*	N54638	 TEST nATE 1-29-75

I TE-M	 / CaSF 7 8 9 t0 11 12
FL !nHT NIJMB=P 16 16 16 16 16 16
PUN NUMB 90 17 17 16 18 19 19
MYCRnPHONF LVATIMI 16 20 16 70 16 20
MICRO P HnNF NUMBER 9 10 9 LO 9 11

GRf»S NFI ;H*	 11000 t.851 99 99 98 98 97 97
Ft AP AN,LF (nFG) UP2.1 OP201 lJP2.1 UP2.1 UP1.9 UP1.9
rALr'111 + TF7 FPP 1.730 1.730 1.737 1.736 1.747 1.748
ATQtR4= T 0 4T H SPC-=n tKNJTC ) 173.6 174.0 173.5 373.5' 173.4 173.6
ATR pLANE HEIGHT (FE-T1 912. 922, 872. 882. 814, 827.
AV-.	 M -AS i I¢ rn F*I IL8S) 12938. t2900. 13015. 13305. 13205. ;3234.
AVE. MFAS RFFFRREn - N 13506 9 13490. 13586. 13589. 13736. L8762.

AVF,	 FXIT	 PRFSSI10 c ( Pr TAI 25.559 25.588 25.695 2S.650 25.895 25.886
AVF.	 T N LFT PR-SS1iRc (PSTA1 0.0 000 0.0 0.0 0.0 0.0
AVc . =XHAUST TFM P (r)Er,	 F) 495.4 495.4 496.0 496.6 499.0 500.3p T TrH 4T T ITljn= (nFG1 19.34 19.51 20.92 23.92 19.86 20.94
D nLL ATT T TUhF (dFf;1 -0.13 -0.13 -1052 -1.16 -2.63 -1.20
TNR IAPI C LA D	 Pn c . ( R H ) tnFg ) 0.0 0.0 0 . 0 R n 00 n 0. 0
I P 18,96Rn	 FLA G 	Pf1S. (+.N) t7 c r1 0.0000110.0 0.0 ]. '} ']. 3
TnTAL	 41 0 T = MP. In=n r 1 12.50 12.50 12.67 2. 50

11.2.0
12.86 12.62

Pn ^SS1JR=	 A1. T TTIInF (FCFT1 1185.0 1234.0 1187.0 1086.0 1141.0
McnS	 ATRspePn (PILOT5) (KN) 173.5 173.9 173.9 174.3 173.4 173.8
M FASU O FO 4ACH NUMBE R 000 010 0.0 0.0 f).0 0.0CF^ITF P 	 gC GR,AII TT Y ((MAr) 20.2 20.2 2001 20.1 1919 1919
AVF, ENnTN= FAN SP- P n ( D0M1 86.5 86.5 86.8 86.8 87.3 87.3
AV F . c kInTME rnRF S S =F1 ( Q P M ) 91.2 91.2 91.4 91.4 91.6 91.6
HFADTPl a ( nFG1 0.0 0.0 0.0 0.0 0.0 010
4V-.	 FAN INLE T TEMD. (nFn 0 1 12.5 12.5 12.6 12.5 12.9 12.6

CORP,	 PQFSSIIRF 4LTIT(I4F (FT) 1184. 1233. 1183. 1212. 1086. 1141.
rnQ'D = -TF3 AI Q SP E- *l ( K Nn T S) 174.0 174.2 174.2 174.4 173.8 173.8

-OmBt ochpoErT G O mirH N 0.2.69 A. 269 0.769 0.269 0.268 0.268
A+^1R!OI 	 IT	 PRFSGlIg F fPSI41 14.078 14.(}53 14.078 14.364 14.128 14.10.1
tMP7 =F jT	 T F M Dc0 A-'l1RF inFr,	 P1 506 .9 506 .8 507.1 506.8 587.5 507.2
AVF	 =A.4	 r),;rT	 P p FcStIPF 1PST A) 23.136 23.092 23.176 23.165 23.324 23.248
AVE	 .=AN	 njjrT TP-46. inEI P) 611.2 611.1 611.7 611.6 61.2.9 612.6
AVF CORR	 cMr, r A'J cP= F r) ( DPm) 7473.6 7475.8 7495.8 7497.4 7533.7 7536.1
!AVF	 [IfJC T 	EXI T 	V F L.	 (FT/ ,F	 1 492.7 492.53 494.4 494.6 497.7 488.0
AVr_ = XI T	 AI Q FLflW	 fLRfSFr) 328.3 327.9 328.7 328.5 330.1 329.6
AVE CORE ATRFLOW	 ILR/SFr1 153.1 152.9 153.7 153.6 155.3 155.1
AVF	 INL-T r-Lnw "'kT c 	 ( L g /SFC) 481.4 487.8 482 .4 482.1 485.3 484.7
AV- "10771.5 EXH,	 t0 r- A (Sn CT 1 8.291 8s291 8.291 81291 8.741 8.291
PonDjjrTTnA1	 900 1 . 727 1 .729 1.734 1.734 1.744 1.744

4	 .
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TABLE C-1.2
DC-9 REFAN PERFORMANCE SUMMARIES - TAKEOFF

MCDEL DC-9-31	 FUSELAGE N0. 741	 REGISTRATION N0. N54638	 TEST DATE 2-02-75

ITEM / CASE

FLIGHT NUMBER
RUN N& BER
MICROPHCNE LOCATION
MICROPHONE NUMBER

GROSS WEIGHT	 (1000 LBS)
FLAP ANGLE	 (DEG)
CALCULATED EPR
AIRCRAFT PATH SPEED (KNOTS)
AIRPLANE HEIGHT	 (FEET)

AVE.	 UMEASREFERRED FN ILBS)

1 2 3
21 21 21 16 16 16
53 54 55 13 9 10

Ci C; CiC1 Ci C6

109 107 106 104 109 106
UP1.7 UP2.0 UP2.1 UP2.1 UP241 UP291
1.745 1.737 1.735 1.758 1.749 1.752
181.3 179.8 179.4 177.1 179.6 178.
2062. 2117. 2208. 2382. 2316. 2428.
12724. 12666. 12543. 12517, 12484. 12538.
13782. 13661. 13631. 13859, 13750. 13876.

AVE. EXIT PRESSURE	 IPSIA)
AYE. INLET PRESSURE 	 IPSIA)
AVE. EXHAUST TEMP	 (DEG F)

(DEG)
ROLLHATTITUDE
INBOARD FLAP PQS.(RH) (DEG)
INBOARD FLAP POS.(LH) (DEG)
TOTAL AIR TEMP.	 (DEG C)
PRESSURE ALTITUDE (FEET)
MEAS AIRSPEED (PILOTS) (KN)
MEASURED MACH NUMBER
CENTER OF GRAVITY ((MAC)
AVE. ENGINE FAN SPEED (RPM)
AVE. ENGINE CORE SPEED (RPM)
HEADING (DEG)
AVE. FAN INLET TEMP. (DEG R)

24.946

503.3

10.03

2.1012.982195.0175.4
019.6
87.6
92.1

13.0

24.919

500.9
20.21-0.85
2.10

13.21
2075.0
173.8

019.6
87.1
91.8

13.2

24.689

499.7
19.60
-2.06

2.10
12.86

2290.0
172.5

019.9
87.091.8
12.9

24.646

500.3
20.21

+0:45

9.76
2791.0

176 o S
20.687.6
91.8

9.8

20.089
495.318.63
-0.06
9.63

2649.0
070.3

19.7
87.3
91.7

9.6

20.025
497.2
18.98
-0.8r
0.0
0.0
9.39

2784.0

175*920.087.5
90.0
9.4

=	 CORR. PRESSURE ALTITUDE (FT) 2192. 2077. 279.. 2649 . 277 9.
CORRECTED AIRSPEED	 (KNOTS) 175.7 173.9 1724'7 177.Z 1753 176o2
CORRECTED MACH NUMBER 0.276 0.273 0.272 0.282 0.278 0.280
AMBIENT PRESSURE	 (PSIAI 13.568 13,626 13.523 130273 13.343 13.279
AMBIENT TEMPERATURE	 (DEG R) 507.2 507.9 507.3 5013 501.3 500.7
AVE FAN DUCT PRESSURE (PSIA) 22.571 22.552 22.358 22.134 22.167 22.144
AVE FAN DUCT TEMP.	 (DEG R 613.8 613.7 612.9 607.1 606.4 606.5
AVE CORR ENG FAN SPEED (RPM) 75 63.1 T511.8 7510.0 7607.4 7570.0 7599.3
AVE DUCT EXIT VEL.	 (FT/SEC) 499.4 497.0 497.6 498.0 496.0 498.2
AVE EXIT AIRFLOW	 (LB/SECT 318.5 318.5 316.2 314.6

149.2
315.4
148.9

314.6
149.1AVE CORE AIRFLOW	 (LB/SEC) 150.3 149.2 148.1

;:.
AVE NOZZLE FEXH.AAREA ( (SO

468.8
8 291 86291 B 291

464. 3
F

0 295f	 w	 PRODUCTION EPR 1.742 1.T34 1.735 1.757 1.74 1.
y

i
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TABLE C•1.3
DC-9 REFAN PERFORMANCE SUMMARIES - TAKEOFF WITH CUTBACK

MOmEL	 DC-9-31	 FUSELAGE NO.	 741 REGISTRATION NO.	 N54638	 TEST DATE 1-29-75

ITEM / CASE 1 2 3 4 5 6

FLIGHT NUMBER 16 16 16 16 16 16
RUN NUMBER 12 11 16 17 18 19
MICROPHONE LOCATION C6 C6 C6 C6 C5 C6
MICROPHONE NUMBER 1 1 1 1 1 1
GROSS WEIGHT	 11000 LBS) 105 106 100 99 98 97
FLAP ANGLE IDEG) UP2.1 UP201 UP2.1 UP2 . 1 UP2.1 UP108
CALCULATED EPR 1.466 19442 1.446 1.447 1.442 1.438
AIRCRAFT PATH SPEED (KNOTS) 175.3 175.4 174.4 176,8 175.0 174.7
AIRPLANE HEIGHT (FEET) 2248. 2322. 22889 2163. 2206, 2175.
AVE. MEASURED FN (LBS) 8626. 8241. 8342. 8349. 8269. 8214.
AVE, MEAS REFERRED FN (LBS) 9426. 9026. 9111. 9080 0 9019, 8949,

AVE. EXIT PRESSURE ( PSIA) 20.750 20 . 316 20 . 457 20 . 593 20 . 437 20.421
AVE. INLET PRESSURE ( PSIA) 0.0 0.0 000 0.0 000 000
AVE. EXHAUST TEMP (DEG F) 430.5 429.3 425.5 427.4 424.9 426.2
PITCH ATTITUDE ( DEG) 14 . 68 13 . 89 13.18 14.77 13.98 15.12
ROLL ATTITUDE (DEG) 1947 -0.44 0011 0.54 1.74 -2.50
INBOARD FLAP PO S.(RHl ( DEG) 0.0 0 . 0 0.0 0 0 0 0.0 0.0
INBOARD FLAP POS.(LH) IDEG) 0.0 000 000 000 000 0.0
TOTAL AIR TEMP. (DEG C) 9.88 9.63 9.88 10.36 10012 10.48
PRESSURE ALTITUDE ( FEET) 2439 . 0 2500.0 2426 .0 2306.0 2387 .0 2354.0
MEAS AIRSPEED (PILOTS) (KN) 171.9 169.4 170.6 173.3 172.5 172.1
MEASURED MACH NUMBER 000 0.0 0.0 0.0 000 0.0
CENTER OF GRAVITY (	 MAC) 20.5 20.2 20.4 20.2 20.1 19.9
AVE. ENGINE FAN SPEED ( RPM) 75.6 74.5 74*8 74.9 74,6 74.5
AVE. ENGINE CORE SPEED (RPM) 86.5 86.6 86.0 86.1 86.1 86.1
HEADING (DEG) 0.0 000 0.0 000 000 0.0
AVE. FAN INLET TEMP. IDEG R) 919 9.6 9 0 9 10.4 10.1 1005
CORP. PRESSURE ALTITUDE ( FT) 2434. 2495. 2422. 2304. 2385. 2353.
CORRECTED AIRSPEED ( KNOTS) 172.1 169 . 7 170 . 9 173 . 7 172 . 8 172.5
CORRECTED MACH NUMBER 0.272 0.268 0.270 0.274 0.273 0.272
AMBIENT PRESSURE ( PSIA) 17.449 13.418 13.455 13.513 13.473 13.489
AMBIENT TEMPERATURE (DEG R) 502.1 501.8 502.2 502 . 9 502 . 4 503.0
AVE FAN DUCT PRESSURE ( PSIA} 20.063 19 . 757 19 . 884 19.974 19.884 19.858
AVE FAN DUCT TEMP. (DEG Rl 586.2 583.3 584.4 585.3 584.4 584.5
AVE CORR ENG FAN SPEED ( RPM) 6564 . 5 6469 . 7 6490.7 6488 .9 6477 .1 6460.7
AVE DUCT EXIT VEL. 	 (FT /SEC) 439.1 427.6 430.8 431.0 433.8 432.7
AVE EXIT AIRFLOW	 (LB /SEC) 292.7 238.1 289.8 291.2 289.9 289.3
AVE CORE AIRFLOW	 ( LB /SEC) 11908 116.5 117.5 118.0 117 . 3 116.8
AVE INLET FLOW RATE (LB /SEC) 412.5 404.6 407.3 409.3 407 .2 406.2
AVE NOZZLE EXH. AREA ( SO FT) 8.290 8 . 290 8 . 290 8 . 290 8 . 290 8.290
PRODUCTION EPR 1.464 1.441 1.445 1.445 1.439 1.438

t



TABLE C-1A

DC-8 REFAN PERFORMANCE SUMMARIES - LANDING APPROACH, 50-DEGREE FLAPS
y

MODEL	 OC-9-31	 FUSELAGE N0, 741 REGISTRATION N0.	 M54618	 TEST DATE 1-31-75

ITEM / CASF 1 2 3 4 5 6

FLIGHT NUMBER 19 19 19 19 19 19
RUN NUMBER 30 27 28 2q 31 32
MICROPHONF LOCATION 10 10 10 10 10 10
MtC ROPM()NE NUM BER 6 6 6 6 6 6

GROSS WEIGHT	 (1000 LRS) 94 98 96 95 93 92
FLAP ANGLE	 (DEG) 49.3 49.3 49.5 49.7 49.5 49.5E CALCULATED FPR 1.238 1.235 1.213 1.218 1.220 1.235
AIPCRAFT PATH SPEED	 (KNOTS) 140.2 135.9 134 * 8 125 . 3 134.1 137.1
AIRPLANE HEIGHT	 IFFFT) 369. 344* 292. 354. 366. 379.
AV E. MEASUR Fn FN	 tLBS) 5495. 5451. 5016. 5170. 5150, 5451.
AVE. MEAS REFERRED CN 	 (L RS} 5558* 5507. 5059. 5225. 5209. 5517.

AVE.	 EXIT	 PR FSS IJRE	 ( PSIA) 18.590 18.558 18.227 18.205 18.275 18.517
AV c .	 INLET PRESSURF	 IPSTA) 0.0 0.0 0.0 000

367.8
0.0 0 0

335.9
`d

TEMP	 E)AVE. EXHAUST	 IDFG 375.9 374.1 366.6 369.6

z	 ^'
PITCH ATTITUDE	 ( DFG )
POLL ATTITUDE	 ( DEG)

1.41
 -0 . 87

1.76
-0.40

1.41
-2 . 06

1.67
-1.20

1.41
-2.12

0.0
-2.50

IWARn FLAP PnS.(RH)	 (DEG) -49.91 -49.91 -49.98 -50.22 -50.04 -50.04

r TOTeLRAIRLAPMPPQS.
( LH)	 (DFG)

(DEG C)
-49.28
13.10

-49 . 35
12.74

-49.49
12.86

-49.62
12 . 62

-49.49
13 . 10

-49.49
13.33

PRESSURE	 AI .TTTUDE	 [ L EFT) 292.0 259.0 214 . 3 275 . 0 291*3 313.1
MFAS	 AIRSPEED ( PILO TIZ I 	 ( K NI 141.3 141 . 4 136, 8 129.1 136.1 139.6
MFASURFO MACH N ! IMBER 0 . 0 000 0 . 0 000 000 000
CFNTFR OF GRAVITY 	 ( MAC) 19.'6 20.5 20.0 19.8 19.4 19.3
AVE. ENGINE FAN S PEED	 (R PM ) 63.6 63.3 61.6 61.8 62.1 63.3
AVE.	 ENGINF CnRF SPEED ( RPM) 81.1 8019 80.1 80.2 80.3 81.0
H= #%r) 	 (nEG) 0.0 0.3 O.0 3.'! 0.3 3.0
AVE.	 FAN	 INLET TEMP.	 ( nFG P) 13.1 12 . 7 12.9 12.6 13-t 13.3

rQRR.	 PRESSUR S ALTT TIiDE ( ET) 318. 283. 237. 294. 314. 333,
CORRECTEn AIRS P EED	 ( KNOTS) 143.8 143.4 138.9 130.5 138.5 142.0
r1RRECTEI? *EACH NU MBER 0 . 219 0 0 218 0.211 0 6 198 0.211 0.216
AMFt IFNT PR =SSIIQ c-	 ( A SIA) 14 . 528 14.546 14. 570 t4e540 14. 530 14.520

I
1 1

AMP.TFNT TEM Q ERATt)RE	 (DEG R1 510.4 539.8 510.3 510.5 510.7 513.9
AVE FAN DUCT POESSURF ( PSTA) 18.777 18 . 762 18 . 459 18.429 18.497 18.719
AVE FAN DUCT TEM P .	 (DEG R) 565.8 564. 7 561.7 562 . 0 563 . 1 565.9
AVE rnRR ENG FAN SPFFD ( RPM) 5487 . 8 5463 . 1 5317.4 5338.5 5358.3 5463.9
AVEDUCT	 FXIT VEL.	 (FT/SFC) 347.6 344.1 336.2 332.7 337.3 346.6
AVE EXIT	 kTPFLOW	 (LR/SFC ) 251.3 250.5 242.4 241.5 243.7 249.5
AVF CORE AIRFLOW	 ( LB/SEC! 94.0 93 . 6 90.0 9002 9017 93.3
AVE INLET FLOW RATE ( LR/S EC 345.4 344.0 332.5 331.7 334.5 342.8
AV F. NOZZLE = XH.	 AREA	 (S()	 FT 80290 8.290 80290 8.290 8.290 6.290
PROn11CTInN FPR 1.233 1.231 1.207 1.214 1.214 1..229

k	 ti

•'..'. ,••.•, ••	 ._.:n .-	 -	 _v..:.,.ass.^::_...r.,..-a.:w.(.^_ses1-e......a:nehr^vx w:.tfiv^.:sit::.f-aiiti:iwG•i.i:' vr^s._s mix rw :.e 	 is ya
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TABLE C-1.5
DC-9 REFAN PERFORMANCE SUMMARIES - LANDING APPROACH, 35-DEGREE FLAPS

MODEL	 DC-9-31	 FUSELAGE N0.	 741 REGISTRATION N0,	 N54638	 TEST DATE 2-01-75

ITEM / CASE 1 2 3 4 5 6 7

FLIGHT NUMBER 20 20 20 20 20 20 20
RUN NUMBER 44 46 49 43 48 42 50
MICROPHONE LOCATION 10 10 10 10 10 10 10
MICROPHONE NUMBER 6 6 6 6 6 6 6

GROSS WEIGHT	 (1000 LBS) 102 100 96 103 98 104 95
FLAP ANGLE (DEG) 34.T 3497 34.1 34.6 34.7 34.9 33.7
CALCULATED EPR 1.153 1.152 1.164 1.193 10151 1.125 1.166
AIRCRAFT PATH SPEED (KNOTS) 137.5 137.8 138.8 150.8 135.1 131.5 142.5
AIRPLANE HEIGHT (FEET) 363. 377. 368. 368. 356. 356. 387.
AVE. MEASURED FN (LBS) 3736. 3722. 3963. 4567. 3729. 3181, 4001.
AVE. MEAS REFERRED FN (LBS) 3764. 3753. 39949 4604. 3756. 3205. 40380	 -_

AVE. EXIT PRESSURE (PSIA) 17.425 17.394 17.561 18.109 17.361 16.934 17.616
AVE.	 INLET PRESSURE: (PSIA) D.0 0.0 0.0 0.0 000 0.0 00
AVE. EXHAUST TEMP (DEG F) 345.8 345.2 352.1 362.1 351.5 333.9 352.1
PITCH ATTITUDE (DEG) 2.81 2.46 1.76 1.58 3.69 5.19 2.37
ROLL ATTITUDE (DEGj 0.16 0.19 -1.52 0.19 D.47 0.0 0.42
INBOARD	 LAP POS.(RH) (DEG -34.92 -34.92 -34.41 -34.92 -34.78 --35.37 -34.07
INBOARD FLAP POS.(LH) (DEG) -34.66 -34.66 -34.08 -34.58 -34.66 -34.91 -33.74
TOTAL AIR TEMP. (DEG C) 14.29 14.40 15.36 14.52 14.88 13.81 15.36
PRESSURE ALTITUDE (FEET) 184.0 205.0 199.0 197.0 187.0 19100 232.0
MEAS AIRSPEED (PILOTS) (KN) 145.5 145.1 144.3 156.3 141.3 137.6 149.1
MEASURED MACH NUMBER 000 0.0 0.0 0.0 000 000 000
CENTER OF GRAVITY ((MAC) 20.9 20.3 19.7 21.0 1919 2008 19.6
AVE. ENGINE FAN SPEED (RPM) 56.4 56.3 57.6 60.6 56.3 52.7 58.0
AVE. ENGINE CORE SPEED (RPM) 77.4 77.5 78.1 79.6 77.7 75.4 78.2
HEADING (DEG) 010 0.0 0.0 0.0 000 0.0 010
AVE. FAN INLET TEMP. (DEG R! 14.3 L4.4 15.4 14.5 14.9 13.8 15.4
CORR. PRESSURE ALTITUDE (FT) 203. 224. 217. 220. 201. 204. 252.
CORRECTED AIRSPEED (KNOTS) 147.5 147.1 146.2 158. 1k4 143.2 139.3 151.1
CORRECTED MACH NUMBER 0.224 0.223 0.222 0.240 0.217 0.2ll 0.229
AMBIENT PRES URE (PSIA) 14.589 14.577 14.581 14.580 14.589 14.588 14.563
AMBIENT TEMPERATURE (DEG R) 512.3 512.6 514.3 511.9 513.7 512.0 513.9
AVE FAN DUCT PRESSURE (PSIA$ 17.753 17.732 17.878 18.410 17.707 17.308 17.938
AVE FAN DUCT TEMP. (DEG R) 555.6 555.9 559.3 562.7 556.7 550.2 559.9
AVE CORR ENG FAN SPEED (RPM$ 4854.3 4846.3 4950.5 521196 4831.5 4541.6 4984.9
AVE DUCT EXIT VEL.	 (FT /SEC) 299.9 310.4 312.1 330.8 299.2 281.8 312.1
AVE EXIT ARFLOW	 (LBAVE CORE A

I
RFLOW	 (LB/SEC!/SEC) 221.178.9 220.4

78.6
224.780.8

240.687.6 218.978.2 205.2
71.7

227.181.6
AVE INLET FLOW RATE (LB /SEC) 300.0 299.0 305.6 328.2 297.1 276.9 308.7
AVE NOZZLE EXH. AREA (SO FT) 8.290 8.290 89290 8.290 8.290 8.290 8.290
PRODUCTION EPR 1.149 1.149 1.160 1.138 1.148 1.123 1.161
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TABLE C-2.1 (CONTINUED)
DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELt 14140628 P AGE a	 2
unnFL	 nr-q- 31	 rl1Sr1_AGE NO. 741 RFilISTOATTON Nn. N54638	 Tr- ST DATE 1- 29- 75rl TGHT Nn.	 16	 TrcT RIJN NO 11 MICRnPHONE NO. 9	 +SIC. LncA -r TnN 16

Q E F F P FNCF r nNn1 TT nN s-nr-9 PE rAN ^IIWL!NE R FFFRFNCF CnNn TTION CHANr,F
911MMAPY n= Mr-AQUREa MOTS r LEVel- S.

PNLT M= 98.9 PNn$	 D r= -2.3 nB	 FAN )_= 96.6 FPNn-8

FlIMIAPARY nr nFLTAi CALC'1LATiCI*+S

MEA CU»Fn b7JUSTFn NOISE AOJUSTMFNT PARAMETERSFRFQt1=NCY SOL MOISTNESS SPI_ NnTSTNFSS
(147) (nB) (mr)ylzI fnftI [N0rS1 Qc-F, TFcT

5) 76.2 3.4 76.2 3.4 NFAT4FR
63 76.7 4.8 76.7 4*7 AmR* TEMP. trFG F) 77.0 51.2Rn 75.6 5.3 75.6 5.2 RrL. HUM.	 W T I 70.0 3600

1)1 73.9 519 73.8 519
125 68814 4 .1. 58.2 4.1 QQFrnPMAAN'r-
160 7a.0 10 15 78.9 10.4 PATH S QEED ( KNI 176.9 176.1700 83.8 17*) 83.7 16.8 AVE	 Ir N/D	 ILRS1 13721.0 t3521.3250 95.4 20.3 85.2 2n.0
-115 86.9 23.9 86.7 23.5 rL Tr,HT PROF TL E rFnmFTRY
400 77.9 13.8 77.6 IA. 6 MTNTMUM nISTANCE ( 9T ) 1789. 1784.500 RS*1* 7 719 84.9* 2 7_.5 N'nTSF PATH DIST.	 19T) 18961 1898.
610 78.7 14.1 7805 14.4
AOn 78.3 14.3 79.4 14.4 rALCtJLATrT3 NOTSF LEVFLS

1033 74.7 1101 75.3 11.5 4PASUP00 E o NL	 = 96.6 FPNnt3
1250 70.7 915 72.0 10*6 nFLTA 1 [AR 0 8661	 = 0.5 CONDR
1600 65.3 416 6$.n in.5 DELTA 2	 _ 3.p ciPNGR
7-004 5819 6.4 63.6 8.9 VFLTA S	 = -0.0 ODOR
2500 50*5 4.1 rib*2 7.0 nrLT4 Ffiin	 = 0 * 2 PPNnq
315) 39.q 2.1 52.2 5.3 QFF.	 EPNL r N/n	 - 97.3 rating
4000 28.6 000 47.6 3*7
Sn0o
6300
8001
t000n

PNI.	 r6. 6 o%inq	 97.1 P*'nR
PNI. T M	 9919 0 WIR	 99.4 QNMR

* MA4 11 P ?n r) I IC TKlG rnVF rnoorrTTnM
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TABLE C-2.2 (CONTINUED)
DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY

FAR D ART 36 r A LCU LA T9 D NOT« LEVELS	 14140628	 PAGE -	 2

.4^.)=L nc-q-11	 FUSELAGc NQ. 741	 DPC.ISTRATTON NO. M54638	 TEST !)ATE 1- 29- 75
Ft TGHf Nn . 15	 TcS" RItN Nil	 11	 mtran"'4i)Nc Nn.	 10	 MTC. Ln AT T ©N 20

99FERcN ! Cc rk+ Nni T•nNIS - r)C-4 QFF AN STnFI T NF_RF c^Qr-MCF r I'Nr±I T T nN CHANGF

c, IIM M ARY `lc McASUPPP NIIISF LcVFLS.

ONLTM= 99.4 04nR	 )C G= -2. 5 IR	 cPNL= 96.9 FONnA
r%" M kR ARY nc nc L T A1 CALC+If-RTInrtS

vG AS I I g En AII,IUS TFn N V TSE AnJUSTMENT PARAMP-TFRS
cRF0jjFNr y SpL iinTSINIFSS SP N©ISTNcSS

(H7) (^Rl INfnvS1 tnR) [Nees) PFF. TEST
T53 720 2.3 71.9 7.2 WEATH90

63 74.7 4.n 74.3 30 8 A490 TEMP, 10FG c l 77.0 51.2
80 75.n 5.n 74.6 4.8 Rct.	 WtIM.	 (Pr'T) 70.0 3610

100 7(1,8 4.9 7 .). 4 4.4
125 72.4 r+.7 71 . 9 5. 5 cpFcnP 14 ANC E
160 8017 11.0 80.2 11.5 PATH SPEcn [KN) 176.8 176.1
233 85.4 18.9 84.a 1R.2 AVE c N/'7	 WI S) 13721.0 13521.3
250 87.Q 24.1 87.4 2.3.2
315 83.R 1907 83.? 18.4 FLIGHT P00FILF r:FnM=TPV
460 91.1 19.3 82.4 18.9 M14 1411M OTSTANCF ( =T ) 1789. 1700.
50n Pt6.'" 74.7 85.6* 23. 6 M13 T CC	 PAT H	 ('T S T .	 ( I=T ) 1895. 18190
63n 79.6 1 +. 6 74.0 19;. 0
83d? 79.? 15.1 78.9 14.7 CNLCII( A T Fr! mnvo.;c	 I_EVFLSInnn 77.7 13 . 6 77.7 13 . 6 MF,S'IRcP F 0 '4L	 = 96 . 9 =PNIR

1250 7-4 . 7 11.5 74.0 12 . 1 neL'r& 1	 f ARP866)	 = 0.0 cPNna
1600 69.1 11.3 71.2 13.3 ncLTA 7	 = 0.2 EPNnA
2000 61.7 7.7 65. ci 1001 nFt_TA F	 _ -1700 cvrinq
2504) 5-A.c+ 5 . 1 60.2 8.0 nr-LTA F*+ /n	 = 0.2 "NnB
315n 42.7 7.5 5316 S.5 Occ.	 FP*iL	 c "l/l'	 = 97.3 FPNn P
40nn 31.4 1.4 5n.R 4.5
500!}
6300
8031

lOnni)

PNL q7,7 OUnR 97,7 *NPR
PN1Ta ^9 . 4 g t ll l m 99.4 PNP9

*	 Pi lkl n 	 o)nn , Irj•Ir. Trlklc rnTRFCTTf"hI

1	 0
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TABLE C-2.4
DC-9 REFAN SIDELINE FLYOVER -NOISE TEST CONDITION SUMMARY

C AP, PAP T 76	 FLYOVFR NOISE. LEVELS

n ?J T A 1nFNTT P TrATION TNcnPMATION

nA T 1 r)IrT T I7 = n 2-1-75	 7ATA PanCESSF n 06/28/75	 14140628 PATE t

S ^MnnFL OC-9-31	 PEG. Ian. M54638

nC_9_31 0 CFAN CLYnVF P NCTSE TEST

PAP PART ifs NOIS 1= LEVELS

cl' I rTN-/^JA rcLL r, rnNFIG0PA T T0N -- PEWA JTBD-109 FNGTNFS WITH AC 17l1STTC +l LL v TRFATFn
NACFLI c C	 .

+VDC -jr CtVnVcP -- SIMULe TrO T + n. CLIMP	 PAT,A CLASS -- F*1 /DLT = 9570	 LRS
4=&SI)DCM--tT	 T,r P c ..-	 .25 NMI SI M ELTNF, 4	 cFcT ABOVF SANny DIRT
esr7='7I"!	 AT	 X	 555 . 09	 Y = 1464 . 0 9 T = -9 . M FEcT CP9M M I ST-MPST C PI rl	 4]F	 RIJNW&Y
FcCCRcRjr=	 per-jor) TN r,	 ! rlrAT T nnl Y =	 5+38 0 0.	 Y =	 1519.39	 Z =	 .0 FE-PT

McACI^4c^ICN T TN r l A I D P L ANr-	 AND c *±GI NE DATA WFATHFR nATA
MTr. IMF37P	 in	 CUSC. *10. 	 741 AVG. lJL RT =	 7450. RPM AMR. TEMP. = 52.t F
M IC . 1 )r A T I n'!I 	2r' 	GL I GHT 	16 AVG.	 PP O 	 =	 1.722 V FL.	 H11M.	 = 34.1 Pr'T
Mfr. (10Tc'dT	 Q067TNr,	 gtlm	 12 A/P HPA"TNG =	 210. nFr PSr. HU4.	 - 3.4 GM/43
T C ST c T TF	 YlIMA	 HcFTrHT	 = 976.6 FT	 FLAP DnC.	 = t1A	 2.1 nE r, WTMIl	 SPEFn = 39 KN
'TEST nAT9	 1-29-75	 T. AT.	 nP V. 	 =-1 1 81.8 FT	 P ATH ANn.	 =	 9.6 €]F r. WIND MR.	 = 255. nSn
TFST 4 1IMRCD	 JnP	 511	 cLNIT.pN!=.	 =	 1692.1 CT	 PT T CN	 A kl r,.	 =	 19.6 nFr cTA. PRESS = 29.At IN Hq
JnD OrFL	 Ar, ?82	 na-4 San. = 176 . 5 KN	 G4. WEIGHT = 104600. 0 PT. THETA	 = .9954

ATRP1 AN°	 eZnAr=	 P l)cITIr)NT KJr; TS RFLA T IV I= 	 T D "ET C 	POO	 TTHF	 AT MTr nF	 10- 3--26.6
nTHFO PEDFnpMANCr nATA IS FnP T TmF nF n NLTM Oc 10- 3-37.5

TrMc PC	 Alc-r Ac T	 N T	 MT NITMI I M nTc -r 1NrE cPgv Mj e cnownNE	 LPC& T InN 11- 3-26.1

RFcCOCNl^ c 	 C,jPPA r'P	 WE A T1jF R rn%4r1 TTIr'NS	 Tc"P = 77.0 F & RFI. 	 HtIM. = 700 OCT

ncS r;R IPTTnA' r' C er nUcTIrAL ')ATA DP0fr ccSTNr

BNAL.Y7 FR TVPC / Or SOLUTTrIK' rR1971 (CT c A) / O.?5 PPL	 ATMngD"CRTC A TT FNI)ATI(?N SAF ARO866SRFV1
r' TcA w)nC I DACS WITH AIjTO-STAR T	RACTC UN11 T SnI iN r) P R C SSURE LFVFL
SAMPI- F T-NTcc VAL =" rllz RASTC nAT!! _ .5] r! S C rom r s	 (nR RFI_. ?.73 ,32 HtCPnRAR1
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TABLE C-2.5 {CONTINUED}
DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NmSF LEVELS 	 14140628	 PAGE s 2

MnnFL nr-9-31	 F' lSFL 4 r;F MO. 741	 QFGI STR ATION Nfl. N54638	 TEST 13 ATF 1- 29- 75
FL Tr:HT No. 16	 TFc; + R11K1 q O 	 16	 M.TCQnPH© NF N9.	 9	 M Tr. LOCAT inN l6

Pc r. FP c Nr c rONn1 T Tj419- n1 '-9 PFFAN cI1'c! T %1c PFCFQFNfc rr)Nn I T I+IN CHAWIF

S1}M M1 ARY n c M ciS11 ? cn NOTSF FVFI. q.

PNLTM = 98.5 PN nR	 nC c= -2.2 n3	 FD N L= 96.3 cPNng
SUMM+ P V n r- 1'=L'r t l C ALCI II A T T (INIS

M c AS + IQEO ArjI1STFn N17ISF AD J USTME NT PARAMETERS
FR c [IUF^irY SPL Nn1 CINcSS SOL NOISINESS

(147) (nR) fNOYS} (ng) (NOYS) 9FF. TEST
50 73,4 2.6 73.3 2.5 Nc4THER
63 76.R 4.9 76.8 4.8 AMR. T c MP,	 (DEG F ) 77.3 52.5
81 75.4 5,2 719.2 5.1 RFL. HUM.	 (PCT) 70.0 35.1

ion 0+9.5 4.1 69.3 4,0
125 66,4 '3.5 66.2 3.4 PQE FORM ANCE
16'? 78.2 1111 78.1 9.8 PATH SP EFD (KN } 176.8 175.0
20r) 83.0 16.0 R2.8 15,7 AVE FNID	 ILRS) 13721.0 13485.2
250 85,2 20.11 9510 19.6
315 34 . 9 23.7 84 . 6 21.2 =LIGHT PROFILE G'-OMFTRY
400 78 . 4 14,3 78 . 0 14.0 MINTMUM DISTANCE (FT) 1798. 1779.
500 85 9 2* 22.9 84 . 8* 22.4 N!IISF PATH DIST. 	 ( FT) 1874. 1856.
630 77.3 13.3 77.1 13,3
800 78.9 14.8 7S.88 14.7 CAL C1IL A YFD Nn I S F L FVFL S

100}7 74.3 1118 74.7 11.1 McAc1.IRFD EPNL	 = 96.3 EPNDB
1253 70 . 7 9.7 71.9 1305 DELTA 1 (ARP866)	 - 0.3 EPNDB
1600 65.2 816 67.7 10.7 nFLTA 2	 _ 010 FONDS
2000 5918 6.8 64.2 9.2 PFLTA c	 = -0,0 FPNOR
2503 51*1 4.3 58.3 7.3 DELTA FN/0	 = 0.2 FONOB
315'} 41.7_ 2.3 52.8 512 PFC. EPNL FN/n	 - 96.9 1=PND!i
4000 31.1 1.7 49.4 4, 1
5000
6330
8000

10000
PNL	 96.1 PNOR	 96.4 ONng
PNLT NI	 98.5 PN`) B	 9819 omnp

* RAND P09WICiNr, TnNF C!IRRFfTY0N
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TABLE C•2.6

DC-9 REFAN SIDELINE FLYOVER-NOISE TEST CONDITION SUMMARY

GAR PART 36	 FLYOVEP NOISE L F V FL S

DA T A InENT I F ICATTf1N T NFnQMA T I nN

D A TA n Tn T TT7Fn 2-1-75	 DATA P4 nCESSFn 06/28 1 75	 14140628 PAGE 1

MnDFt DC-9-31	 RFn. Nn. N54618

7r-9-31 RPFAN FLY r1%/FR NOISE "rrcT -

FAP DART 36 NnTSE LEVELS

F4GIN C /NArFLI_ 9 C ri '1FTGUQ4TTnm --- PFW,	 .1 T 8^- 109 ENnTNFS WITH ACn1ISTICALLY TREATF0
N4CFLLES

T YP>- nc c LVnVFP _.- c TMtlLA T En %C).	 r1 TMP	 DATA CLASS -- FN / CEL T = 9500	 LRS
M c A ljQ=4 c4T TYPE --	 . 2 c; NMI	 STn =1 I N E,	 4	 FccT AIinVF c ANn y rTRT
R rn p nTNr, AT X =	 555 .3, Y = 1464 . 3	 7 = -9.1 FEF T PRnM WES T- mnST END OF RUNWAY
s1PFFscNr = 	 QFC OPOTN , i nCATTn'1 1	 X =	 4138.09	 Y =	 151 q . 0,	 1 =	 .0 LEFT

MFA c1 1 c ='a r "!T 	T f^1 c '1	 dIRP1_ANF	 AN D FM	 T M P nATA	 WEATHER DATA
!+Tr.	 ,ki +I` % R1=F 	1)	 =USc.	 " ! n .	 741	 AVC-.	 N1PT	 =	 7464.	 POM	 AMR.	 TEMP.	 = 52.5 F
M TC.	 L nr A T Tnv	 70	 =L T(', H'	 16	 AVM',	 C PO	 =	 1.726	 QcL.	 HUM.	 = 35.1 OrT
MTr.	 raIFslr	 rpA711,1r- 	 QUN	 16	 AIP H C A n INn -	 210.	 nEr,	 A$S.	 H11m .	 - 3.6 rM/M3
TEST	 ST tG	 VIIMA	 HcTrI4T	 -	 468.2 CT	 c L AP D n r-.	 = 17P	 7_. 1 nEr,	 WT NP S PEE1 = 4. KN
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TABLE C-3.1
DC-9 REFAN TAKEOFF FLYOVER-NOIS€ TEST CONDITION SUMMARY

r

FAR PART 36	 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-1-75	 DATA-PROCESSED 07/01/75 	 12280701 PAGE 1

MODEL DC-9-31	 REG. N0. N54638

DC-9-31 REFAN FLYOVER NOISE TEST

FAR. PART 36 NOISE LEVELS

ENGINE/NACELLE CONFIGURATION -- PCWA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- TAKEOFF CORR FLYOVER	 DATA CLASS --	 POWER
MEASUREMENT TYPE -- BENEATH FLT PATH, 4	 FEET ABOVE SANDY DIRT
RECORDING AT X = -7301.09 Y = 	 .0, Z =-81.0 FEET FROM WEST-MOST END OF RUNWAY
REFERENCE RECORDING LOCATION 	 X = -7966.09 Y =	 . 09 Z =	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA	 WEATHER DATA
MIC. NUMBER	 1	 FUSE. NO. 741	 AVG. NLRT =	 7567. RPM	 AMB. TEMP. = 48.8 F
MIC. LOCATION C6	 FLIGHT	 16	 AVG. EPR	 =	 1.745	 REL. HUM.	 = 41.4 PCT
MC. ORIENT GRAZING	 RUN	 9	 A/P HEADING =	 210. DEG	 ABS. HUM.	 - 3.7 GM/M3
TEST SITE	 Yui+A	 HEIGHT	 = 2316.1 FT	 FLAP POS.	 = UP	 2.1 DEG	 WIND SPEED = 2.	 KN
TEST DATE	 1-29-75	 !AT. DEV. = -134.5 FT	 PATH ANG.	 =	 8.8 DEG	 WINO DIR.	 = 330. DEG
TEST NUMBER JOB 511	 SLNT-RNG. = 2320.0 FT	 PITCH ANG. =	 18.6 DEG	 STA. PRESS w 29.81 IN HG
,1u8 REEL	 A5282	 PATH SPD. =	 179.6 KN	 GR. WEIGHT = 108600. LB	 RT. THETA	 = .9909

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF	 9-32-33.3
OTHER PERFORM I NCE DATA IS FOR TIME OF PNLTM OF 	 9-32-40.5

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 	 9-32-32.2

REFERENCE SURFACE WEATHER CONDITIONS 	 TEMP - 77.0 F C REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR19211CISAI / 0.25 DB 	 ATMOSPHERIC ATTENUATION SAE ARP866(REV)
CISA MODE 1 PkSS WITH AUTO-START 	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 	 (DB REL. 0.0002 MICROBAR)
AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 1/3 OCTAVE. OVERALL, A-WTD,

PNL, PNLT C EPNL
N
r



TABLE C-3.1 (CONTINUED)
N DC-9 REFAN TAKEOFF FLYOVER-NOISE TESL CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS 	 12280701	 PAGE = 2

MODEL OC-9-31	 FUSELAGE N0. 741	 REGISTRATION N©. N54638	 TEST DATE 1-29-75
FLIGHT NO. 16	 TEST RUN NO	 9	 MICROPHONE N0.	 1	 MIC. LOCATION C6

SLOPE FROM FINAL CORR CURVEREFERENCE CONDITIONS-DC-9 REFAN TAKEOFF WITHOUT COTBACK

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM=	 96.1 PNDB DCF = 	0.6 DB	 EPNL= 96.7 EPNDB

SUMMARY OF DELTAI CALCULATIONS

MEASURED ADJUSTEDFR (HZFf NGY IDB) NOISINESS (DB) "D(NOY5)5
78.3 5.563 78.8 5.9

80 76.0 5.4 75.3 501
100 8008 10.4 80.1 9.9
125 83.5 13.5 82.8 12.8
160 86.8 1801 86.0 17.1
200 83.8 16.9 82.9 15.9
25U 79.7 13.7 78.8 12.8
315 85.2* 21.2 84.2* 19.7
400 79.6 15.6 78.5 14.4
500 79.4 15.3 78.2 14.2
630 76.8 12.8 75.6 11.8
800 73.0 9.9 72.1 902

1000 70.4 8.2 69.9 800
1250 64.3 6.2 64.6 6.3
1600 54.8 4.2 56.8 4.8
2000 46.4 2.7 5007 396
2500 34.4 1.4 42.4 2.4
3150
4000
5000
6300
8000

10000

PNL	 95.2 PNDB	 94.4 PNDB
PNLTM	 96.1 PNDB	 95.3 PNDB

* BAND PRODUCING TONE CORRECTION

NOISE ADJUSTMENT PARAMETERS

REF, TEST
HEATHER

AMB. TEMP.	 (DEG F) 77.0 48.8
REL. HUM.	 (PCT! 70.0 41.4

PREFORMANCE
PATH SPEED (KNI 180.3 179.6
AVE FNID	 (LESS) 13891.0 13750.0

FLIGHT PROFILE: GEOMETRY
MINIMUM DISTANCE (FT) 2443. 2295.
NOISE PATH DIST.	 (FT) 2935. 2757,

CALCULATED NOISE LEVELS
MEASURED EPNL	 = 96.7 EPNDB
DELTA 1 (ARP866)	 _ -0.8 EPNDB
DELTA 2	 = 0.3 EPNDB
DELTA S	 = -0.0 EPNDB
DELTA FN/D	 = 0.1 EPNDB
REF. EPNL FN/D	 - 96.3 EPNDB
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TABLE C-3.2

DC-9 REFAN TAKEOFF FLYOVER -NOISE TEST CONDITION SUMMARY

FAR PART 36 FLYOVER NOISE LEVELS

DATA IDENTIFICATION NFORMATION
3

DATA DIGITIZED 2-1-75 	 DATA PnOC€SSED 07101/75
	

12280701 PAGE 1

MODEL DC-9-31 REG. N0. N54638

OC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINE /NACELLE CONFIGURATION -- PEWA JT80 - 109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- TAKEOFF CORP FLYOVER 	 DATA CLASS —	 POWER
MEASUREMENT TYPE -- BENEATH FLT PATH• 4 FEET ABOVE SANDY DIRT
RECORDING AT X = -7301 . 0, Y =	 009 Z =-81.0 FEET FROM WEST -MOST END OF RUNWAY
REFERENCE RECORDING LOCATION X = -7966.09 Y = 	 .09 Z =	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA	 WEATHER DATA
MIC, NUMBER	 1	 FUSE. NO. 741	 AVG. N1RT =	 7598. RPM	 AMB. TEMP. = 50.4 F
MIC. LOCATION C6	 FLIGHT	 16	 AVG. EPR	 =	 1.755	 PEL. HUM. = 34.5 PCT
MIC. OR .ENT GRAZING	 RUN	 10	 A /P HEADING =	 210. DEG	 ASS. HUM.	 3.3 GM/M3
TEST SI E	 YUMA	 HEIGHT	 = 2428.8 FT FLAP POS. = UP 2.1 DEG 	 WIND SPEED =	 2. KN
TEST DATE	 1-29-75	 LAT. DEV. = -82.9 FT PATH ANG. = 	 9.1 DEG	 WIND DIP. = 335. DEG
TEST NUMBER JOB 511	 SLNT.RNG. = 2430.2 FT PITCH ANG. =	 18.9 DEG	 STA. PRESS = 29.81 IN HG
JOB REEL	 A5282	 PATH SPD. = 178.3 KN GR. WEIGHT = 106400. L9	 RT. THETA = .9902

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 9-48-3492
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 9-48-42.0

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 	 9-48-32.9

REFERENCE SURFACE WEATHER CONDITIONS 	 TEMP = 77.0 F 6 REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921(CISA1 / 0.25 DO 	 ATMOSPHERIC ATTENUATION SAE ARP866(REV)
ISA MODE 1 PASS WITH AUTO-START 	 BASIC UNIT SOUND PRESSURE LEV L
AMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 	 I03 REL. 0.0002 M^CROBARf

h,AVEP^+GING TIME = 1.500 SECONDS	 DATA TYPES 113 OCTAVE, OVERALL. A-WTD,
,o	 PNL. PNLT 6 EPNL
w

Its,..	 ...	 _	 ....	 . 	 ....	 ,.....	 .,



TABLE C-3.2 (CONTINUED)
VC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS	 12280701	 PAGE a	 2

MODEL OC-9-31	 FUSELAGE NO. 741	 REGISTRATION NO, N54638	 TEST DATE 1-29-75
FLIGHT NOe 16	 TEST RUN NO	 10	 MICROPHONE NO,	 I	 MIC. LOCATION C6

REFERENCE CONDITIONS-DC-9 REFAW TAKEOFF WITHOUT CUfBACK

SUMMARY OF MEASURED NOISE LEVELS*

PNLTM=	 96 * 2 PNDB DCF=	0.4 OB	 EPNL= 96.6 EPNDB

SUMMAPY OF OELTAI CALCULATIONS

MEASURED ADJUSTED
FREQUENCY SPL NOISINESS SPL	 NOISINESS

(HZI (DB) (NOYS) (OB) (NOYS)
50 8Oo2 5.1 80.0 5.0
63 78*0 5.,4 77.8 5.3
so 74*9 5.0 74.6 499
100 79.1 901 78*8 8.9
125 83.8 13*8 83aS 13.5
160 87.7 19.Z 87.3 18.8
200 84*9 1803 84*5 17.7
250 8005 14*4 8000 13.9
315 85o4* 21 * 4 84o8* 20.6
400 80.2 16.2 79.7 15.7
500 79 5 15.5 79*0 1500
630 77:3 13.3 77.1 13*1
Boo T2*7 9.7 72.9 908

1000 6909 7.9 70,9 805
1250 63.7 5.9 66 2 7.0
1600 54.7 4*2 59:5 5.8
2000 44oT 2*4 53.0 4,2
25D0 32*1 1.2 45.4'. 2.8
3150
4000
5000
6300
8000
10000

PNL	 9594 PNDB	 95.3 PNDB
PNLTM	 96o2 PNDB	 96ol PNDB

* BAND PRODUCING TONE CORRECTION

SLOPE FROM FINAL CORR CURVE

NOISE ADJUSTMENT PARAMETERS

REF * TEST
WEATHER

AMB. TEMP.	 (DEG F) 7T.0 50*4
RELo HUM.	 (PCT1 7DoD 34.5

PREFORMANCE
PATH SPEED (KNI 180.3 178.3
AVE FN/D	 (LBS) 13891*0 13876.4

FLIGHT PROFILE GEOMETRY
MINIMUM DISTANCE (FT) 2443o 24D3.
NOISE PATH DIST,	 (FT) 2968a 2919.

CALCULATED NOISE LEVELS
MEASURED EPNL 96.6 EPNDB
DELTA 1 (ARPS66) -0.1 EPNOB
DELTA 2 Del EPNDB
DELTA S -0.0 EPNDB
DELTA FN/D 0.0 EMS
REF * EPNL FN/D 96,5 EPNOB

w	
I

0

w- -A	 .."': ,	 90 ,
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TABLE C-3.3

DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 FLYOVER NOISE LEVELS

DATA IDENTIFICATION IKFORMATION

DATA DIGITIZED 2-6-75 	 DATA PROCESSED 07/01/75 	 12280701 PAGE 1

MODEL DC-9-31	 REG. NO. N54638

DC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINEJNACELLE CONFIGURATION -- P CWA JTBD-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- TAKEOFF CORR FLYOVER	 DATA CLASS --	 POWER
MEASUREMENT TYPE -- BENEATH FLT PATH. 4	 FEET ABOVE SANDY DIRT
RECORDING AT X = -7301.0. Y =	 .09 Z =-81.0 FEET FROM WEST-MOST END OF RUNWAY
REFERENCE RECORDING LOCATION X = -7966.0. Y = 	 Of Z =	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA 	 WEATHER DATA
MIC. NUMBER	 1	 FUSE. NO. 741	 AVG. N1RT =	 7603. RPM	 AMB. TEMP, = 52.5 F
MIC. LOCATION C6	 FLIGHT	 16	 AVG. EPR	 -	 1.757	 REL. HUM. = 36.1 PCT
MIC. ORIENT GRAZI M G	 RUN	 13	 A/P HEADING =	 210. DEG	 ABS. HUM. = 3.7 CM/M3
TEST SITE	 YUMA	 -HEIGHT	 = 2382 . 5 FT FLAP POS. = UP 2.1 DEG	 WIND SPEED =	 2. KM
TE$$T DATE	 1-29-75	 LAT. DEV. =	 29 .4 FT PATH ANG. =	 10 . 5 DEG	 WIND DIR. = 100. DEG
TE5T NUMBER JOB 511 	 SLNT . RNG. = 2382 .7 FT PITCH ANG. =	 20.2 DEG	 STA. PRESS = 29 . 81 IN HG
JOB REEL	 A5282	 PATH SPD. = 177.1 K N GR. WEIGHT = 103800. LB 	 RT. THETA = .9908

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FCR TIME AT MIC OF 10-11-33.9
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10 - 11-41.5

TIME OF AIRCRAFT AT MINIMUM CISTANCE FROM MICROPHONE LOCATION 10-11-32.6

REFERENCE SURFACE WEATHER CONDITIONS	 TEMP = 77.0 F L REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921(CISA) / 0.25 DB	 ATMOSPHERIC ATTENUATION SAE ARP866{REVI
CISA MODE 1 PASS WITH AUTO -START	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = . 500 SECONDS	 (DB REL. 0.0002 MICROBARI
AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 1/3 OCTAVE. OVERALL, A-WTD,

PNL• PNLT C EPNL

.	 ^.,	 nc ...,-,r.s .^r..^.. utx^...ss-w^aa...^..^u.Axi.^tr.Y3tJN'vi't.wb3'f:Yw..:..^A tr^4cri^i4 hitf:..tr..--^......
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TABLE C-3.3 (CONTINUED)

DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS	 12280701	 PAGE - 2

MODEL DC-9-31	 FUSELAGE N0. 741	 REGISTRATION NO. N54638	 TEST DATE 1-29-75
FLIGHT NO. 16	 TEST RUN NO	 113	 MICROPHONE NO. 	 1	 MIC. LOCATION C6

SLOPE FROM FINAL CORR CURVEREFERENCE CONDITIONS-DC-9 REFAN TAKEOFF WITHOUT CUTBACK

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM=	 96.7 PNDB DCF=	 0.2 DB	 EPNL= 96.9 EPNDB

SUMMARY OF DELTAI CALCULATIONS

MEASURED ADJUSTED
FREQUENCY SPL	 :!OISINESS SPI_	 NOISINESS

(HZI (OBI (NOYS) (DBI (NGYS)
50 80.4 5.2 80.0 5.0
63 7805 506 78.1 5.4
80 72.4 4,0 72.0 3.9

100 79.6 915 79.1 9.2
125 83.8 13.8 83.3 13.3
160 87.6 1942 87.1 1805
200 84.8 18.1 8492 17.4
250 80.3 14.2 79.6 13.5
315 86.1* 22.5 85.3* 21.3
400 79.7 15.6 78.8 14.8
500 79.9 15.8 79.0 14.9
630 77.2 13.2 76.5 12.5
800 73.0 908 72.5 9.5

1000 6909 8.0 70.0 8.0
1250 62.9 5.6 64.0 6.1
1600 55.2 4.3 58.3 5.3
2000 46.9 2.8 52.7 4.2
2500 39.7 1.9 49.7 3.9
3150
4000
5000
6300
8000

10000

PNL	 95.7 PNDB	 95.3 PNDB
PNLTM	 96.7 PNDB	 '	 96.3 PNDB

* BAND PRODUCING TONE CORRECTION

NOISE ADJUSTMENT PARAMETERS

REF. TEST
WEATHER

AMB. TEMP.	 (DEG F) 77.0 52.5
REL. HUM.	 (PCTI 70.0 36.1

PREFORMANCE
PATH SPEED (KN) 180.3 177.1
AVE FN/D	 (LBSI 13891.0 13858.9

FLIGHT PROFILE GEOMETRY
MINIMUM DISTANCE (FTI 2443. 2352.
NOISE PATH DIST.	 (FYI 3011. 2899.

CALCULATED NOISE LEVELS
MEASURED EPNL	 = 96.9 EPNDB
DELTA 1 (ARP866)	 = -0.4 EPNDB
DELTA 2	 = 0.2 EPNDB
DELTA S	 = -0.1 EPNDB
DELTA FN/D	 - 0.0 EPNDB
REF. EPNL FN/D	 = 96.6 EPNDB



TABLE G3.4

DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36	 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-5-75	 DATA PROCESSED 07/01/75	 12280701 PAGE 1

MODEL DC-9-31	 REG. N0. N54638

DC-9--31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINEJNACELLE CONFIGURATION --- PEWA JTBD-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- TAKEOFF CORR FLYOVER 	 DATA CLASS --	 POWER
!MEASUREMENT TYPE -- BENEATH FLT PATH, 4 	 FEET ABOVE SANDY DIRT -
RECORDING AT X = -7301.0, Y =	 .09 Z =-81.0 FEET FROM WEST-MOST END OF RUNWAY
REFERENCE RECORDING LOCATION	 X = -7966.09 Y =	 .00 Z =	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA WEATHER DATA
MIC. NUMBER	 1	 FUSE. NO. 741	 AVG. N1RT =	 7564. RPM	 AMB. TEMP. = 55.1 F
MIC. LOCATION C6	 FLIGHT	 21	 AVG. EPR	 =	 1.742	 REL. HUM.	 = 41.8 PCT
MIC. OpRIIENT GRAZING	 RUN	 53	 A/P HEADING =	 210. DEG	 A S HUM	 = 4.7 G'4/M3
TEST SIFE	 YUMA	 HEIGHT	 = 2062.1 FT	 FLAP POS.	 = UP	 1.7 DEG	 N N6 SPE11) = 5. KN
TEST DATE	 2-02-75	 LAT. DEV. = -145.0 FT	 PATH ANG.	 =	 8.6 DEG	 MIND DIR.	 - 20. DEG
TEST	 NUMBER Jab 511	 SLNT.RNG. = 2067.2 FT	 PITCH ANG. =	 18.7 DEG	 STA. PRESS = 30.00 IN HG
JOB REEL	 A5342	 PATH SPD. =	 181.3 KN	 GR. WEIGHT = 108900. LB	 RT. THETA	 = .9965

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 	 9-38-56.1
OTHER PERFORMANCE DATA IS FOR TIME .OF PNLTM OF 	 9-39- 3.5

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MM ROPHONE LOCATION 	 9-38-55.0

REFERENCE SURFACE HEATHER CONDITIONS	 TEMP = 77.0 F & P.EL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921(CISA) / 0.25 DB 	 ATMOSPHERIC ATTENUATION SAE ARPB66(REV1
CISA MODE 1 PASS WITH AUTO-START	 BASIC UNIT SOUND PRESSUPE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS	 (DB REL. 00002 MICROSAR)
AVERAGING TIME = 1.500 SECONDS 	 DATA TYPES 1/3 OCTAVE. OVERALL, A--MTD,

PNL. PNLT 8 EPNL
N	 ,
^O



N
co	 TABLE C-3.4 (CONTINUED)

DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY

PAR PART 36 CALCULATED NOISE LEVELS 12280701 PAGE =	 2

MGCEL	 DC-9-31	 FUSELAGE NO. 741 REGISTRATION N0. N54638	 TEST DATE 2-02-75
FLIGHT NO. 21	 TEST RUN NO 53 MICROPHONE N0. 1	 MIC. LOCATION C6

SLOPE FROM FINAL CORR CURVEREFERENCE CONDITIONS-DC-9 REFAN TAKEOFF WITHOUT CUTBACK

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM=	 99.0 PNDB DCF=	 -0.3 D5	 EPNL= 98.8 EPNDB

SUMMARY OF DELTA) CALCULATIONS

MEASURED ADJUSTED
FREQUENCY SPL NOISINESS SPL	 NOISINESS

(HZ) (DBI (NOYS) (DB) (NOYS)
50 84.5 7.8 82.9 6.6
63 82.6 8.3 8100 7.1
80 78.9 700 77.2 6.0

100 79.4 9.3 77.6 8.1
125 84.0 14.0 8292 12.3
160 8805 20.4 0696 17.9
200 89.4* 24.9 87.5* 21.8
250 8090 1309 78.0 12.1
315 85.3 21.2 63.1 18.3
400 84.9 22.5 82.6 19.1
500 8108 18.1 79.3 15.2
630 79.5 15.5 76.9 12.9
800 77.3 13.3 74.5 10.9
1000 73.3 10.0 70.5 8.3
1250 69.1 8.6 66.5 7.2
1600 64.5 8.2 62.5 7.2
2000 58.4 6.2 57.7 5.9
2500 49.6 3.9 51.1 4.3
3150 38.1 109 43.1 2.6
4000
5000
6300
8000
10000

PNL	 98.2 PNDB	 96.2 PNDB
PNLTM	 99.0 PNDB	 97.0 PNDB

* BAND PRODUCING TONE CORRECTION

NOISE ADJUSTMENT PARAMETERS

REF. TEST
WEATHER

AMB. TEMP.	 (DEG F) 77.0 55.1
REL.	 HUM.	 (PCT1 70.0 4108

PREFORMANCE
PATH SPEED IKNI 180.3 181.3
AVE FN/D	 (LBS) 13891.0 13781.5

FLIGHT PROFILE GEOMETRY
MINIMUM DISTANCE (FTI 2443. 2040.
NOISE PATH DIST.	 (FT) 3124. 2609.

CALCULATED NOISE LEVELS
MEASURED EPNL	 - 98.8 EPNDB
DELTA 1 (ARP8661	 = -2.0 EPNDB
DELTA 2	 = 0.8 EPNDB
DELTA S	 = 0.0 EPNDB
DELTA FN/D	 = 0.1 EPNDB
REF. EPNL FN/D	 = 97.7 EPNDB

f
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TABLE C-3.5
DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-5-75	 DATA PROCESSED 07/01/75	 L2280701 PAGE 1

MODEL DC-9-31	 REG, NO, N54638

OC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINE/NACELLE CONFIGURATION -- P &WA JTBD-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- TAKEOFF CORP FLYOVER 	 DATA CLASS --- POWER
MEASUREMENT TYPE -- BENEATH FLT PATH, 4	 FEET ABOVE SANDY DIRT
RECORDING AT X = -7301.01 Y = 	 .0• Z =-81.0 FEET FROM WEST-MOST END OF RUNWAY
REFERENCE RECORDING LOCATION	 X = -7966.0, Y =	 .0•	 Z =	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA WEATHER DATA
MIC, NUMBER	 1	 FUSE. N0. 741 AVG. N1RT =	 7512. RPM AMB. TEMP. = 55.3 F
MIC. LOCATION C6	 FLIGHT	 21 AVG. EPR	 =	 1.734 REL. HUM.	 = 42.5 PCT
M1C, ORIENT GRAZING	 RUN	 54 AIP HEADING =	 210. DEG ABS. HUM.	 - 4.8 GM/M3
TEST SITE	 YUMA	 HEIGHT	 = 2117.1 FT FLAP POS.	 = UP	 2.0 DEG WIND SPEED = 4. KN
TEST DATE	 2-02-75	 LAT. DEV. =	 11.6 FT PATH ANG.	 -	 8.9 DEG WIND DIR.	 = 45. DEG
TEST NUMBER JOB 511	 SLNT.RNG. = 2117.1 FT PITCH ANG. =	 20.3 DEC STA.	 PRESS = 30.00	 Its HG
3CB REEL	 A5342	 PATH SPD. =	 179.8 KN GR. WEIGHT = 107400. LB RT.	 THETA	 - .9969

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF	 9-46- 6.2
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF	 9-46- 9.5

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 9-46- 5.1

REFERENCE SURFACE WEATHER CONDITIONS TEMP = 77.0 F E REL. HUM. = 70.0 PCT

DESCRIPTION CF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GRk921ECISAI / 0.25 00 	 ATMOSPHERIC ATTENUATION SAE ARP866(REV)
CISA MODE i PASS WITH AUTO-START	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 	 IDB REL. 0.0002 MICROBARI
AVERAGING TIME = 1.500 SECONDS 	 DATA TYPES 1/3 OCTAVE, OVERALL, A-WTD,

Pj	 PNL: PNLT E EPNL
.0
.0
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TABLE C-3.5 (CONTINUED)

DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS 12280701 PAGE -	 2

MODEL	 OC-9-31	 FUSELAGE NO. 741 REGISTRATION NO. N54638	 TEST DATE 2-02-75
FLIGHT NO. 21	 TEST RUN NO 54 MICROPHONE NO. l	 MIC. LOCATION C6

SLOPE FROM FINAL CORR CURVEPREFERENCE CONDITIONS-DC-9 REFAN TAKEOFF WITHOUT CUTBACK

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM=	 99.3 PNDB DCF=	 -0.4 DB	 EPNL- 98.8 EPNDB

SUMMARY OF DELTAI CALCULATIONS

MEASURED ADJUSTED
FREQUENCY SPL NOISINESS SPL	 NOISINESS

(HZ) (DBI (N©YS) IDBI (NOYS)
50 7509 3.3 74.5 2.9
63 76.2 4.5 74.7 4.0
80 72.2 399 70.7 3.5

100 79.5 9.4 7800 8.3
125 63.5 13.4 82.0 12.1
160 84.9 1509 83.3 14.2
200 81.0 13.9 79.3 12.4
250 81.7 15.7 80.0 13.9
315 87.6* 25.3 86.0* 22.3
400 81.9 18.3 80.0 16.0
500 84.3 21.6 82.3 18.7
630 8108 18.1 79.6 15.5
800 7901 15.0 76.8 12.8

1000 76.0 12.2 73.7 10.3
1250 71.9 10.5 69.7 9.0
1600 68.4 10.7 66.7 9.6
2000 64.2 9.2 63.5 8.8
2500 58.3 7.1 59.5 7.6
3150 50.6 4.4 54.6 5.8
4000 40.1 2.2 49.0 4.0
5000
6300
8000

10000

PNL	 98.3 PNDB	 96.6 PNDB
PNLTM	 99.3 PNDB	 97.6 PNDB

* BAND PRODUCING TONE CORRECTION

NOISE ADJUSTMENT PARAMETERS

	

PEF.	 TEST
WEATHER

AMB. TEMP. (DEG F)	 77.0	 55.3
RE L. HUM. l PCT 1	 70.0	 42.5

PREFORMANCE
PATH SPEED (KNI	 180.3	 179.8
AVE FN/D	 (LBS)	 13891.0 13660.9

FLIGHT PROFILE GEOMETRY
MINIMUM DISTANCE (FT)	 2443.	 2090.
NOISE PATH DIST. (FT)	 2519.	 2156.

CALCULATED NOISE LEVELS
MEASURED EPNL	 - 98.8 EPNDB
DELTA 1 (ARP866) _ -1.6 EPNDB
DELTA 2	 --	 0.7 EPNDB
DELTA S	 = -0.0 EPNDB
DELTA FN/D	 -	 0.2 EPNDB
REF. EPNL FN/O	 = 98.1 EPNDB



^	 1
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TABLE C-3.6
DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-5-75	 DATA PROCESSED 07/01/75 	 12280701 PAGE 1

MODEL DC-9-31 REG. N0. N54638

DC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 WISE LEVELS

ENGINE/NACELLE CONFIGURATION -- P&WA JTSD-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- TAKEOFF CORR FLYOVER 	 DATA CLASS --	 POWER
MEASUREMENT TYPE --- BENEATH FLT PATH • 4	 FEET ABOVE SANDY DIRT
RECORDING AT X = -7301.09 Y = 	 .0, Z =-81.0 FEET FROM WEST-M©ST END OF RUNWAY
REFERENCE RECORDING LOCATION X = -7966.0 9 Y =	 .09 I. _	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA	 WEATHER DATA
MIC. NUMBER	 1	 FUSE. NO. 741	 AVG. NlPT =	 7505. RPM	 AMB. TEMP. = 56.6 F
MIC. LOCATION C6	 FLIGHT	 21	 AVG. EPR	 -	 1.734	 REL. HUM. = 41.9 PCT
MIC, ORIENT GRAZING	 RUN	 55	 A/P HEADING =	 210. DEG	 ABS. HUM. = 4.9 GM/M3
T:.ST SITE	 YUMA	 HEIGHT	 = 2208.0 FT FLAP POS. = UP 2.1 DEG 	 MIND SPEED =	 5. K4
T::ST GATE	 2-02-75	 LAT. DEV. = -156.5 FT PATH ANG. =	 9.1 DEG	 WINO DIR. = 350. DEG
T+5T NUMBER JOB 511	 SLNT.RNG. = 2213.6 FT PITCH ANG. = 	 19.6 DEG	 STA. PRESS = 30.00 IN HG
JGB REEL	 A5342	 PATH SPD. = 179.4 KN GR. WEIGHT = 106400. LB 	 RT. THETA = .9963

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FGR TIME AT MIC OF 9-53-26.2
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 9-53-32.0

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 	 9-53-25.1

REFERENCE SURFACE WEATHER CONDITIONS	 TEMP = 77.0 F E REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921{CISAI If 0.25 DS 	 ATMOSPHERIC ATTENUATION SAE ARP8664REV1
CISA MODE 1 PASS WITH AUTO-START	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS	 (DB REL. 0.0002 MICROBAR1 '
AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 1/3 OCTAVE: OVERALL• A-WTD,

PNL, PNLT C EPNL
w0
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TABLE C-3.6 (CONTINUED)

DC-9 REFAN TAKEOFF FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS 	 122&0701	 PAGE - 2

MODEL DC-9-31	 FUSELAGE NO. 741	 REGISTRATION NO, N54638	 TEST DATE 2-02-75
FLIGHT NO. 21	 TEST RUN NO	 55	 MICROPHONE NO.	 I	 MIC. LOCATION C6

REFERENCE CONDITIONS-DC-9 REFAN TAKEOFF WITH]UT CUTBACK

SUMMARY OF MEASUkZD NOISE LEVELS.

PN:.TM=	 97.7 PNDB DCF=	 001 DS	 EPNL= 97.8 EPNDB

SUMMARY OF DELTAI CALCULATIONS

MEASURED ADJUSTED
FREQUENCY SPL NOISINESS SPL NOISINESS

(HZ) (DB) (NOYS) (DB) (NOYS)
50 78.0 4.1 77.0 3.7
63 77.9 5.3 76.9 4.8
80 75.8 5.3 74.7

100 78.2 8.4 77.1 7.7
125 83.9 13.9 82.8 12.8
160 87.6 19.2 86.4 17.7
200 8396 16.7 82.3 15.3
250 78.9 12.9 77.6 11.6
315 85.7* 21.9 84.3* 19.8
400 80.3 16.4 78.8 14.7
500 82.1 18.5 80.5 16.5
630 80.2 16.2 78.4 14.3
B00 77.2 13.2 75.3 11.6

1000 74.5 10.9 72.6 9.6
1250 70.0 9.2 68.4 8.2
1600 66.2 9.2 65.1 0.5
2000 59.8 6.8 59.9 6.0
2500 51.2 4.3 53.4 5.0
3150 42.4 2.5 48.1 3.7
4000 29.1 100 40.3 2.2
5000
6300
8000
10000

PNL	 96.7 PNDB	 95.5 PNDB
PNLTM	 97.7 PNDB	 96.5 PNDB

* BAND PRODUCING TONE CORRECTIOM

SLOPE FROM FINAL CORR CURVE

NOISE ADJUSTMENT PARAMETERS

	

REF.,	 TEST
WEATHER

AMB. TEMP. (DEG F)	 T7.0	 56.6
REL. HUM. (PCT)	 '70.0	 41.9

P RE F OR MANGE
PATH SPEED (KNI	 180.3	 179.4
AVE FN/D	 (LBS)	 13891.0 13631.3

FLIGHT PROFILE GEOMETRY
MINIMUM DISTANCE (FTI	 2443.	 2187.
NOISE PATH DIST. (FT)	 2790.	 2497.

CALCULATED NOISE LEVELS
MEASURED EPNL	 - 97.8 EPNDB
DELTA 1 (ARP866) _ -l.2 EPNDB
DELTA 2	 =	 0.5 EPNDB
DELTA S	 = --0.0 EPNDB
DELTA FN/0	 =	 D.3 EPNDB
PEF. EPNL FN/D	 = 97.3 EPNDB



TABLE C-4.1
DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE PEST CONDITION SUMMARY

FAR PART 36	 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFOOMATiON

DATA DIGITIZED 2-1-75	 DATA PROCESSED 05/27/75	 14040627 PAGE 1

MODEL DC-9-3L	 REG. NO. N54638

DC-9-31 RFFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINE /NACELLE CONFIGURATION -- PCWA JTBD-10 0 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- SIMULATED T.O. CLIMB	 DATA CLASS -- FN/QLT = 9500 LBS
MEASUREMENT TYPE -- BENEATH FLT PATH V 4	 FEET ABOVE SANDY DIRT
RECORDING AT X = - 7301.0	 Y =	 00	 Z =-81.0 FEET FROM WEST-MOST END
REFERENCE RECORDING LOMION 	 X = - 7666.0 1 Y =	 . 09 Z =	 90 FEET

OF RUNWAY

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA WEATHER DATA
MIC. NUMBER	 1	 FUSE. NO. 741	 AVG. N1RT =	 6469. RPM	 AMB. TEMP. = 51.2 F
MIC. LOCATION C6	 FLIGHT	 16	 AVG. EPR	 =	 1.441	 REL. HUM.	 = 36.0 PCT
MIC. ORIENT GRAZING	 RUN	 11	 A/P HEADING =	 210. DEG	 ASS. HUM.	 =	 3.5 G4/43
TEST SITE	 YUMA	 HEIGHT	 = 23?2.6 FT	 FLAP POS.	 = UP	 2.1 DEG	 WIND SPEED =	 2. KN
TEST DATE	 1-29-75 	 LAT. DEV. =	 -8.6 FT	 PATH ANG.	 =	 4.6 DEG	 WIND DIR.	 = 245. DEG
TEST NUMBER JOB 51L	 SLNT.RNG. = 2322.6 FT	 PITCH ANG. =	 13.9 DEG	 STA. PRESS = 29.81 IN HG
JOB REEL	 A5282	 PATH SPD. =	 175.4 KN	 GR. WEIGHT = 105500. LS 	 RT. THETA	 -	 .9907

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF	 9-56- 2.7
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 	 9-56- 6.5

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION	 9-56-- 1.8

REFERENCE SURFACE WEATHER CONDITTONS	 TEMP = 77.0 F C REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921ICISAI / 0.25 OB	 ATMOSPHERIC ATTENUATION SAE ARP866114EVI
CISA MODE 1 PASS WI TH AUTO-START	 BASIC UNIT SOUND PPESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS	 (G8 REL. 0.0002 MICR©BAR)
AVERAGING TIME = 1.500 SECONDS 	 DATA TYPES 1/3 OCTAVE: OVERALL, A-WTD,

PNL. PNLT E EPNL
w0
w



REFERENCE CONDITIONS-DC-9 REFAN TAKEOFF WITH CUTBACK

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM=	 87.8 PNDB OCF=	 0.1 D8	 EPNL=	 87.9 EPNDB

SUMMARY OF DELTAI CALCULATIONS

MEASUR ED ADJUSTED
FREQUENCY SPL NOISINESS SPL NOISINESS

[HZI (DBI INOYSI I DBI INOYS)
50 68.6 1.6 68.8 1.6
63 67.6 200 67.8 201
80 64.5 2.1 64.7 2.1

100 71.3 4.7 71.4 4.8
125 74.8 6.9 75.0 7.0
160 76.5 8.9 76.6 8.9
200 72.8 7.8 72.9 7.9
250 75.7 10.3 75.7 10.4
31.5 78.0* 12.7 78.0* 12.7
400 73.4 10.1 73.4 10.1
S00 71.9 9.1 71.9 9.1
630 69.5 7.7 69.7 7.8
800 65.8 6.0 66.3 6.2

1000 62.4 4.7 63.6 5.1
1250 56.0 3.5 58.3 4.1
1600 49.4 2.9 53.6 3.9
2000 42.5 2.1 49.3 3.3
2500 32.2 1.2 43.1 2.5

R EFFR ENCE CONDITIONS CHANGE

NOISE ADJUSTMENT PARAMETERS

REF.
WEATHER

AM8. TEMP. (DEG F) T7.0
REL. HUM.	 (PCT) 70.0

PREFORMANCE
PATH SPEED {KN) 179.7
AVE FN/D	 (LBS) 9451.0

FLIGHT PROFILE GEOMETRY
MINIMUM OISTANCE (FT) 2237.
NOISE PATH DIST.	 ( FT) 2447.

CALCULATED NOISE LEVELS
MEASURED EPNL	 = 87.9 EPNDB
DELTA 1 ( A RP8661	 = 0.4 EPNDB
DELTA 2	 = -0.1 EPNDB
DELTA S	 - -0.1 EPNDB
DELTA FN/D	 = 0.6 EPNDB
REF. EPNL FN / D. 	 = 83.7 EPNDB

ZEST

51.2
36.0

175.4
9026.1

2309.
2526.

w0
TABLE C-4.1 (CONTINUED)

DC•9 REFAN TAKEOFF WITH CUTBACK FLYOVER -NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS 14000627 PAGE =	 2

MODEL	 DC-9-31	 FUSELAGE NO. 741 REGISTRATION NO. N54636	 TEST DATE 1-29- 75
FLIGHT NO. 16	 TEST RUN NO 11 MICROPHONE NO. 1	 MIC. LOCATION C6

10000

PNL	 87.2 PNDB	 87.7 PNDB
PNLTM	 67.8 PNDB	 88.2 PNDB

* SAND PRODUCING TONE CORRECTION

0.	 u
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TABLE C-4.2
DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUIY+MARY

FAR PART 36	 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-1-75	 DATA PROCESSED 06/27/75	 14000627 PAGE 1

MODEL DC-9--31	 REG. NO. N54638

DC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINE/NACELLE CONFIGURATION -- PSWA JT80-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- SIMULATED T.O. CLIMB DATA CLASS -- FN/DLT = 9500 LBS
MEASUREMENT TYPE -- eSNEATH FLT PATH S 4 FEET ABOVE SANDY DIRT.
RECORDING AT X = -7301.0, Y = .09 Z =-81.0 FEET FROM WEST-MOST END OF RUNWAY
REFERENCE RECORDING LOCATION	 x = -7966.0 * Y = 00,	 Z = .0 FEET

MEASUREMENT IN FO AIRPLANE AND ENGINE DATA WEATHER DATA
MIC. NUMBER	 1 FUSE. NO, 741 AVG. NlRT = 6558. RPM AMB. TEMP. = 52.1 F
MIC. LOCATION C6 FLIGHT	 16 AVG. EPR -	 i.463 REL. HUM. = 34.0 PCT
MIC. ORIENT GRAZING RUN	 12 A/P HEADING' = 210. DEG ABS. HUM. =	 3.4 GM/M3
TEST SITE	 YUMA HEIGHT	 = 2248.4 FT FLAP POS. =	 UP	 2..1 DEG WIND SPEED =	 3. KN
TEST DATE	 1-29-75 LAT. DEV. _	 -95.1 FT PATH ANG. =	 5.2 DEG WIND DIR. = 255. DEG
TEST NUMBER JOB 511 SLNT.RNG. = 2250.4 FT PITCH ANG. =	 14.8 DEG STA. PRESS = 29.81 IN HG
JOB REEL	 A5282 PATH SPD. =	 175.3 KN GR. WEIG4T =	 104600. LR RT. THETA -	 .9914

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10- 3-53.4
OTHER PERFORMANCE DATA Iii FOR TIME OF PNLTM OF 10- 4- 0.0

TIME OF AIRC R AFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10- 3-52.6

REFERENCE SURFACE WEATHER CONDITIONS	 TEMP = 77.0 F S REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921(CISA) / 0.25 DES	 ATMOSPHERIC ATTENUATION SAE ARP866(REV)
CISA MODE 1 PASS WITH AUTO-START	 BASIC UNIT SOUND PPESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS	 (DB REL. 0.0002 MICROBAR)
AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 1/3 OCTAVE, OVERALL, A-WTD,

w	 PNLv PNLT C EPNL
c
in



NOISE ADJUSTMENT PARAMETERS

REF.
WEATHER

AMB. TEMP. (DEG F) 77.0
REL. HUM.	 (PCT) 70.0

PREFORMANCF
PATH SPEF f)	 (KN) 179,'7
AVE FN/D	 (LBS) 9451.0

FLIGHT PROFILE GEOMETR Y
MINIMUM DISTANCE (FT) 2237.
NOISE PATH DIST.	 (FT) 2564.

CALCULAT»D NOISE LEVELS
MEASURER EPNL	 = °7.8 EPNDB
DELTA 1	 (ARP8661	 - 0.2 EPNDB
DELTA 2	 = -0.0 EPNDB
DELTA S	 = -0.1 EPNDB
DELTA FN/0	 = 0.0 EPNDB
R EP. c-PNL FN/D	 - 8R.0 EPND9

TEST

52.1
34.0

175.3
9426.4

22 40 .
2567.

TABLE C-1.2 {CONTINUED}
DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER -NOISE TEST CONDITION SUMMARY

FAIT PART 36 CALCULATED NOISE LEVELS 14004627. PAGE =	 2

MODEL	 DC-9-31	 FUSELAGE NO. 741 REGISTRATION N0. N54638	 TEST DATE 1-29-75
FLIGHT NO. 16	 TEST RUN NO 12 MICROPHONE y0. 1	 MIC. LOCATION C6

WO

REFERENCE CONDITIONS -OC-9 REFAN TAKEOFF WITH CUTBACK

SUMMARY OF MEASUR ED NOISE LEVELS.

PNLTM= 	87.8 PNOB DCF= 	000 DO	 E PNL= 87. 8 EPNDB

SUMMARY OF DELTAl CALCULATIONS

MEASURED ADJUSTED
FREQUENCY SPL NOISINESS SPL NOISINESS

(Hi1 (DO) (NOYS) (D8) (NOYS)
50 71.1 2.0 71.1 2.0
63 68.3 2.2 68.2 2.2
SO 65.9 2.3 65.8 2.3

100 71.3 4.7 71.2 4.7
125 74.7 6.9 74.-6 E.8
160 77.7 9.6 77.5 905
200 76.3 10.1 76.1 909
250 74.1 9.2 73.8 900
315 77.3* 12.1 77.0* 11.9
400 71.9 9.1 71.6 8.9
500 71,7 9.0 71.4 908
630 70.1 9.0 70.0 8.0
800 6502 5.7 65.5 509
1000 62.5 4.8 63.4 5.1
1250 57.8 4.0 60.0 4.6
1600 50.2 3.0 54.3 4.1
2000 43.1 2.2 50.2 3.5
2500 3208 1.2 44.0 2.6

REFERENCE CONDITIONS CHANGE

3150
4000
5000
6300
8000
10000

PNL	 87.1 PNDB	 87.3 PNDB
PAILTM	 87, 8 PNDB	 88 0 0 PNOR

* BAND PPODUCING TONE CORRECTION

^wlaLW'.i.Flev,Si^.S^iii^.i<r 	'L....	
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TABLE C4.3
DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36	 FLYOVER NOISE LEVELS

DATA II)ENTIFICA TION INFORMATION

DATA DIGITIZED 2-1-75	 DATA PROCESSED 06/27/75 	 14000627 PAGE 1

MODEL DC-q-31 	 REG. NO. N54638

OC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINE/NACELLE CONFIGURATION -- P&WA JT80-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER --- SIMULATED T.O. CLIMB DATA CLASS -- FN/DLT = 9500 LBS
MEASUREMENT T YPE -- B=NEATH FLT PATH, 4 FEET ABOVE SANDY DIRT
RECORDING AT W = - 7301,0 9 Y = .09 Z =-81.0 FEET FROM WEST-LOST END OF RUNWAY
RE F ERENCE RECORDING LOCATION	 X = -7966.0, Y = .01 Z = .0 FEET

MEASUREMENT INFO AIRPLANE AND ENGINE DATA WEATHER DATA
MIC. NUMBER	 1 FUSE. NO. 741 AVG. N1RT = 6490. RPM AMB, TEMP. = 52.5 F
MIC. LOCATION C6 FLIGHT	 16 AVG. EPR =	 1.445 REL. HUM. = 35.1 PCT
MIC. ORIENT GRAZING RUN	 15 A/P HEADING =	 210. DEG ABS. HUM. =	 3.5 GM/M3
TEST SITE	 YUMA HEIGHT	 = 2298.0 FT FLAP POS. = UP	 2.1 DEG WIND SPEED =	 4. KN
TEST DATE	 1-29-75 LAT. I)EV. = -134.9 PT PATH ANGo -	 4.0 DEG HIND 91R. = 260. DEG
TEST NUMBER JOB 511 SLNT.RNG. = 2292.0 9T PITCH ANG. =	 11.4 DEG STA. PRESS = 29.81 IN HG
JOR REEL	 45282 PATH SPD. =	 174.4 KN GR. WEIGHT =	 99900. L9 RT. THETA =	 .9911

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10-42-49.9
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10-42-56.0

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-42-49.3

REFERENCE SURFACE WEATHER CONDITIONS 	 TEMP	 77.0 F & REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921(CISA) / 0.25 DB	 ATMOSPHERIC ATTENUATION SAE ARP936 (REV)
CISA MODE 1 PASS WITH AUTO-START 	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS	 (DB REL. 090002 MICROBAR)
AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 1/3 OCTAVE, OVERALL, A-WTD,

w	 PNL, PNLT & EPNL0



REFERFNCE CONDITIONS-DC-9 REFAN TAKEOFF WITH CUTBACK

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM=. 	87..6 PNDB DCF=	 -0.5 D8	 EPNL= 87.2 EPNDB

SUMMARY OF DELTAI CALCULATIONS

MEASURED ADJUSTED.
FREQUENCY SPL NOISINESS SPL NOISINESS
NZI (DOI (NOYS) (DB) (NOYSI
50- 69.9 108 70.1 108
63 67.1 1.9 67.2 2.0
90 64.3 2.0 64.4 200

100 72.8 5.4 72.9 5.4
125 T5.7 7.4 75.8 7.5
160 75.8 8.5 75.9 8.5
200 73.6 8.3 73.E 8.3
250 74.8 9.7 74.7 9.7
315 77.5* 12.3 77.4* 12.2
400 73.9 10.5 73.8 10.4
500 73.1 919 73.0 9.9
630 69.9 7.9 70.0 8.0
800 64.8 5..6 65.1 5.7

1000 60.3 4.1 61.3 4.4
1250 56.1 3.5 58.1 4.0
1600 50.0 3.v 53.9 3.9
2000 42.0 2.0 48.5 3.1
2500 32.1 1.2 42.6 2.4
3150 21.7 0.0 38.2 .1.9

REFERENCE CONDITIONS CHANGE

NOISE ADJUSTMENT PARAMETERS

REF.
WEATHER

AMB. TEMP. (DEG F) 77.0
REL. HUM.	 (PCT) 70.0

PREFORMANCE
PATH SPEED (KN) 17997
AVE FN/D	 (LOS) 9451.0

FL MINIMIUM ODISTANCEM(FTI 2237.
NOISE PATH DIST. (FT) 2451.

CALCULATED
	 E 

LEVELS
EPNL$7.2 EPNDB

DELTA 1 (ARPB66)	 = 0.5 EPNDB
DELTA 2	 = -0.1 EPNDB
DELTA S	 = -0.1 EPNDB
DELTA FN/D	 - 0.5 EPNDB
REF. EPNL FN/D	 = 87 . 9 EPNDB

TEST

52.5
35.1

174.4
91.11.2

2287.
2505.

Q
... __.. _..n-r-

TABLE C4.3 (CONTINUED)
VC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER -NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS 14000627 PAGE =	 2

MODEL	 DC-9-31	 FUSELAGE NO. 741 REGISTRATION NO. N54638	 TEST 1?ATE 1-29-75
FLIGHT NO. 16	 TEST RUN N9 16 MICROPHONE NO. 1	 MIC. LOCATIJN C6

w
0

4000
5000
6300
8000

1.0000

PAIL	 87.1 PNDB	 8796 PND8
PNLTM	 87.6 PNDB	 88.1 PNDB

* BAND PRODUCING TONE CORRECTION
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TABLE C-4.4
DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36	 FLYOVER NOISE LEVELS

DATA IDENTIFICATInN INFORMATION

DATA DIGI T IZED 2-1-75	 DATA PROCESSED 06/27/75 	 14000627 PAGE 1

MODEL DC-9-31	 REG. NO. N54638

DC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LFVELS

ENGINE/NACELLE CONFIGURATION -- PCNA JTSD-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- SIMULATED T.O. CLIMB	 DATA CLASS -- FNJIDLT = 9500	 LSS
MEASUREMENT TYPE -- BENEATH FLT PATH, 4	 FEET ABOVE SANDY DIRT
RECORDING AT X = -7301.0 Y =	 .0, Z =-81.3 FEET FROM WEST-MOST ENO OF RUN44Y
REFERENCE RECORDING LOCAION X = -7966.0, Y =	 .0, Z =	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA 	 WEATHER DATA
MIC. NUMBER	 1	 FUSE. NO. 743	 AVG. NIRT =	 6489. RPM	 AMB. TEMP. = 5?.6 F
MIC. LOCATION C6	 FLIGHT	 16	 AVG. E A R	 =	 1.445	 REL. HUM. = 35.5 PCT
MIC. ORIENT GRAZING	 RUN	 17	 A/D HEADING =	 210. GEG	 ABS. HUM. = 3.8 GM/N13
TEST SITE	 YUMA	 HEIGHT	 = 2163.0 FT FLA P POS. = UP 'J .! DEG	 WIND SPEED =	 4. KN
TEST DATE	 1-29-75	 LAT. DEV. = -91.7 FT PATH AING. - 	 4.3 DEG	 MIND DIP.. = 280. DEG
TEST NUMBER JOB 511	 SLNT.RNG. = 2164.9 FT PITCH AN G. =	 14.7 [A EG	 STA. PRESS = 19.81 IN HG
JOB REEL	 A5282	 PATH SPO. = 1 76.8 KN GF. WEIGHT = 99100. LB	 RT. THETA - .9920

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FC:R TIME AT MIC OF 10-50- 6.6
OTHFP PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10--50-11.5

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-50- 6.0

REFERENCF. SURFACE WEATHER CONDITIONS	 TEMP = 77.0 F C REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL 04TA PROCESSING

ANALYZER TYPE / RESOLUTION G Q l Q 21(CISA) / 0.25 DB	 ATMOSPHERIC ATTENUATIC , N SAE ARP866(REV)
CISA MODE 1 PASS WITH AUTO-START 	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECCNDS	 (D8 REL. 0.0002 MICR03AR)
AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 1/3 OCTAVE, GVERALL. A-WTD:

PNL, PNLT E FPNL0,a



REFERENCE CONDITIONS-DC-9 REPAN TAKEOFF WITH CUTBACK

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM=	 87.7 PND9 DCF=	 -0.7.DB EPNL=	 87.0 EPND5

SUMMARY OF DELTAI CALCULATIONS

MEASURED ADJUSTED
FREQUENCY SPL NOISINESS SPL NOISINESS

[H2) 081 (NOYS) IM (NOYS)
5U 67.5 1.4 67.1 1.4
63 68.2 2.1 67.9 2.1
80, 67.1 2.6 66.7 2.5

100 71.8 4.9 71.3 4.7
125 75.0 7.0 74.6 6.6
160 76.1* 8.6 75.6* 8.3
200 70.3 6.4 6917 6.2
250 75.7 10.3 75.1 9.9
315 .77.3 12.1 76.7 1106
400 74.2 10.7 73.5 10.2
500 7108 9.1 '71.1 8.6
630 71.6 8.q 71.0 9416
800 65.6 5.9 65.2 5.7

1000 6009 4.3 60.9 4.2
1250 57.5 3.9 58*3 4.1
1600 53.0 3.7 55.2 4.3
2000 46.3 2.7 50.7 3.6
2500 39. 1 1.7 45* 13 3.0
3150 27.8 0.0 40.5 2.2

REFERENCE CONDITIONS CHANGE

NOISE ADJUSTMENT PARAMETERS

REF.
WEATHER

AMB. TEMP. (DEG F) 77.0
REL. HUM.	 (PCT) 70.0

PREFORMANCE
PATH SPEED (KN) 179.7
AVE FN/D	 (LBS) 9451.0

FLIGHT PROFILE GEOMETRY
MINIMUM DISTANCE:	 (FT) 2237.
NOISE	 PATH DI5T.	 (FT) 2391.

CALCULATED NOISE LEVELS
MEASURED EPNL	 - 37.0 EPNOB
DELTA i (ARP8661	 = -0.1 EPND8
DELTA 2	 - 0.2 EPNOB
DELTA S	 = -0.1 EPN3B
DELTA FN/D	 = 0.5 EPNDB
P EF. EPNL FN/D	 = 87.5 EPN:DB

TEST

53.6
35.5

176.8
9080.1

2159.
2299.

w
a

TABLE C-4.4 (CONTINUED)
DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS 14000627 PAGE =	 2

MODEL	 DC-4-31	 FUSELAGE NO. 741 QEGISTCATICN NO. N54638	 TEST DATE 1-29-75
FLIGHT NO.	 16	 TEST RUN NO 17 MICROPHONE NO. 1	 MIC. LOCATION C6

10000

PNL	 87.2 PND8	 8790 PND8
PNLTM	 97.7 PNDB	 87.6 PND8

* BAND PRODUCING TONE CORRECTION
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TABLE C4.5
DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER -NOISE TEST CONDITION SUMMARY

FAR PART 36	 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-1-75	 DATA PROCESSED 06/27/75	 14000627 PAGE 1

MODEL DC-9-31	 REG. NO. N54638

DC-9-31 REF4N FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINE/NACELLE CONFIGURATION -- PCWA JT80-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER	 SIMULATED T.O. CLIMB	 DATA CLASS -- FN/DLT = 9500	 LBS
MEASUREMENT TYPE	 BENEATH FLT PATH, 4 	 FEET ABOVE SANDY DIRT
RECORDING AT X = —7301.0, Y =	 .09 Z =-81.0 FEET FROM WEST—MOST END OF RUNWAY
REFERENCE RECORDING LOCATION X = —7966.09 Y = 	 .0: Z =	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATAWEATHER DATA
MIC. NUMBER	 1	 FUSE. NO. 741	 AVG. NIRT =	 6474. RPM	 AMB. TEMP. = 55.4 F
MIC. LOCATION C6	 FLIGHT	 16	 AVG. EPP1,440	 REL. HUM. = 32.8 PCT
MIC. ORIENT GRAZING 	 PUN	 is	 A/P HEADING—_ = 	210. DEG	 ABS. HUM. = 3.7 GM/M3
TEST SITE	 YUMA	 HEIGHT	 = 22

04. 4 FT PATH ANG.	
UP 2.1 DEG	 MIND SPEED =	 3. KN

TEST DATE	 1-29-75	 LAT. D_
F
 V. _	 =	 4.7 DEG	 WIND GIR. = 220. DEG

TEST NUMBER JOB 511 	 SLNT.RNG. = 2207.0 FT PITCH ANG. = 	 14.8 DEG	 STA. PRESS = 29.80 IN HG
JOB REEL	 A5282	 PATH SPD. = 175.0 KN GR. WEIGHT = 98000. LB	 RT. THETA = .9916

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 11 — 0-32.1
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 11— 0-38.5

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 11— 0-31.5

REFERENCE SURFACE WEATHER CONDITIONS	 TEMP = 77.0 F L REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921ICISAI ! 0.25 DB 	 ATMOSPHERIC ATTENUATION SAE ARP865IREVI
CIS& MODE 1 PASS WITH AUTO —START	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = ,500 SECONDS	 IDB REL, 0.0002 MICROBAR#
AVERAGING TIME = 1.500 SECONDS 	 DATX TYPES 113 OCTAVE9 OVERALLe A—WTDt

PNL, PNLT & EPNL
w

^ifbYf alx^ka^+4>!=:_	 J	 F-	 '.^.: aaw:-.....:...u.._.-.•-..-r	 .	 -. ^: ....-	 _.:	 -^..a..	 _.....-	 ::. .. . .	 .	 .. ..	 ..	 ...	 ,...



NOISE ADJUSTMENT PARAMETERS

REF.
WEATHER

AMB. TEMP. (DEG F) 77.0
REL. HUM.	 (PCT) 7000

PREFORMANCE
PATH SPEED (KN) 179.7
AVE FN/D	 (LBS) 9451.0

FLIGHT PROFILE GEOMETRY
MINIMUM DISTANCE (FT) 2237.
NOISE PATH DIST.	 (FT) 2537.

CALCULATED NOISE LEVELS
MEASURED EPNL	 = 87.6 EPNDB
DELTA 1	 (ARP866)	 = 0.1 EPNDB
DELTA 2	 - 0.1 EPNDB
DELTA S	 = -0.1 EPNDB
DELTA FN/D	 = 0.6 EPNDB
REF. EPNL FN/D	 - 88.3 EPN98

TEST

55.4
32.8

175.0
9019.2

2201.
2496.

V

TABLE C•4.5 (CONTINUED)

DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS 	 14000627	 PAGE =	 2

MODEL DC-9-31	 FUSELAGE N©. 741	 REGISTRATION N0. N5463S	 TEST DATE 1-29-75
FLIGHT NO. 16	 TEST RUN NO	 18	 MICROPHONE NG.	 1	 MIC. LOCATION C6

REFERENCE CONDITIONS-DC-9 REFAN TAKEOFF WITH CUTBACK. REFERENCE CONDITIONS CHANGE

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM=	 8897 PNDS DCF=	 -1.1 OB	 EPNL= 8796 EPNDB

SUMMARY OF DELTAI CALCULATIONS

MEASURED ADJUSTED
FREQUENCY S,2L NOISINESS SPL	 NOISINESS

(HZ) IOB) (NOYS) (DBI (NOYS)
50 70.6 109 70.4 1.9
63 6819 2.3 68.7 2.3
80 66.3 2.4 66.1 2.4

100 71.5 4.8 71.2 4.7
125 76.2 7.8 75.9 7.6
160 78.8 10.4 78.5 .1092
200 77.3 1008 76.Q 10.5
250 75.8 10.4 75.5 10.2
315 78.3* 12.9 77.8* 12.5
400 73.4 10.1 72.9 9.8
500 72.6 9.6 72.1 903
630 70.3 802 70.0 8.0
900 65.3 ;.8 65.1 5.7

1000 62.3 4.7 62.7 4.8
1250 58.0 4.0 59.4 4.4
1600 52.3 3.5 55.6 4.4
2000 44.5 2.4 5002 3.5
2500 36.2 1.5 45.8 300
3150 26.5 0410 41.9 2.4
4000
5000
6300
8000

10000

PNL	 88.1 PNDB	 88.2 PND3
PNLTM	 88.7 PNOB	 88.8 PND8

* BAND PRODUCING TONE CORRECTION

R
7	
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TABLE C-4.6

DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMARY	 -

FAR PART 36	 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-1-75 	 DATA PROCESSED 06/27/75	 14000627 PAGE I

MOD"i- OC-9-31	 REG. NO. N54638

DC-9-31 REFAN FLYOVER NOISr TEST

FAR PART 36 NOISE LEVELS

ENGINE/NACELLE CONFIGURATION -- PSWA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- SIMULATED T.O. CLIMB	 DATA CLASS -- FN/DLT = 9500 LBS
MEASUREMENT TYPE -- BENEATH FL T PATH, 4	 FFET ABOVE SANDY DIRT
RECORDING AT X = — 7301.0	 Y =	 .0• Z =-81.0 FEET FROM WEST—MOST END OF RUNWAY
RE F ERENCE RECORDING LDCAfION 	 X = —7966.0• Y =	 .Os Z =	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA WEATHER DATA
MIC. NUMBER	 1	 FUSE. NU . 741	 AVG. N1RT =	 6462. RPM	 AMB. TEMP. = 56.5 F
MIC. LOCATION C6	 FLIGHT	 16	 AVG. EPR	 =	 1.437	 REL. HUM.	 = 30.4 PCT
MIC. ORIENT GRAZING	 RUN	 19	 A/P HEADING =	 2LO. DEG	 ASS. HUM.	 — 3.6 GM/M3
TEST SITE	 YUMA	 HEIGHT	 = 2175.8 FT	 FLAP POS.	 = UP	 1.8 LI EG	 WIND SPEED = 3. KN
TEST DATE	 1-29-75	 LAT. DEV. =	 —43.3 FT	 PATH ANG.	 —	 5.8 DEG	 WIND DIR..	 = 220. DEG
TEST NUMBER JOB 511	 SLNT.RNG. = 2176.2 FT	 PITCH ANG. =	 15.2 DEG	 STA. PRESS = 29.80 IN HG
JOB REEL	 A4916	 PATH SOD. =	 17497 KN	 GR. WEIGHT =	 97000. LB	 RT. THET4	 = .99?0

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 11 -17-51.5
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF	 11-17-56.5

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 	 11-17-50.8

REFERENCE SURFACE WEATHER CONDITIONS 	 TEMP = 77.0 F C REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR19211CISA) / 0.25 DB	 ATMGSPHERIC ATTENUATION SAE ARP866(REV)
CISA MODE 1 PASS WITH AUTO — START	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS	 (DB REL. 0.0002 MICROBAR)
AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 1/3 OCTAVEt OVERALL9 A—WTD,

w	 PNL• PNLT 6 EPNL
r
W



REFERENCE CONDITIONS-DC-9 REFAN TAKEOFF WITH CUTBACK

SUMMARY OF !MEASURED NOISE LEVELS.

PNLTM=	 88.1 PND8 QCF=	 -O.P DS	 EPNL= 87.3 EPNOR

SUMMARY OF DELTAI CALCULATIONS

MEASURED ADJUSTED
FREQUENCY SPL NOISINESS SPL NOISINESS

(HI) 08) INOYS) (DB) (NOYS)
50 67.2 1.4 66 * 9 193
63 65.3 1.6 6590 1.6
80 66.9 2.5 56.6 2.4

100 70.7 4.5 70.4 4.4
125 74.7 6.9 74.3 6.7
160 76.7* 900 76.34, 8.7
200 72.0 7.4 71.6 7.1
250 76.1 10.6 75.6 10.3
315. 78.0 12.7 77.4 12.2
400 74.2 10.7 73.6 10.3
500 72.8 9.7 72.2 9.3
630 700 8.5 70.4 9.3
800 66.7 6.4 66.5 6.3

1000 6108 4.5 62.3 4.7
1250 57.1 398 5806 4.2
1600 51.9 3.4 55.2 4.3
2000 45.0 2.4 50.7 3.6
2500 35.5 1.5 45.1 2.8
3150 24.4 0.0 39e J3 201

REFFRENLE CONDITIONS CHANGE

NOISE ADJUSTMENT PARAMETERS

REF,
WEATHER

AMB. TEMP.	 (DEG F) 77.0
REL. HUM.	 (PCT) 70.0

PRFFnRMANCE
PATH SPEED (KN) 179.7
AVE FN/D	 (LBS) 9451.0

FLIGHT PROFILE GEOMETRY
MINIMl1M DISTANCE	 (FT) 2237.
NOISE PATH DIST.	 (FT) 2401.

CALCULATED NOISE LEVELS
MEASURED EPNL	 = 87.3 EPNDB
DELTA 1	 ( A R P866)	 = 0.0 EPNDB
DELTA 2	 = 0.1 EPNDB
DELTA S	 = -0.1 EPNDB
DELTA FN/D	 = 0.7 EPNDB
REF. EPNL FN/D	 = 8R.0 EPNDB

TEST

56.5
30.4

174.7
8949.0

2166.
2325.

TABLE C-4.6 (CONTINUED)

DC-9 REFAN TAKEOFF WITH CUTBACK FLYOVER-NOISE TEST CONDITION SUMMARY

F4R•PART 36 CALCULATED NOISE LEVELS 14000627 PAGE =	 2

MODEL	 DC-9-31	 FUSELAGE N0. 741 REGISTRATION NO. N54638	 TEST DATE 1-29-75
FLIGHT NO. 16	 TEST RUN NO 19 MICR'7PHONE NO. 1	 MIC. LOCATION C6

w
r
rP

10000

PNL	 87.5 PNDB	 87.5 PND8
PNLTM	 8891 PNDB	 8801 PNDB

BAND PRODUCING TOME CORRECTION

r
7r



TABLE C-5.1
0C•9 REFAN LANDING APPROACH 16 F = NO) FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36	 F LYnVER NOT St= LFVFLS

DAT A InFNT TC TCATTnN TNFORMATTnN

DATA nInT T Ircp 2-3-75 	 DATA PR rlCESSFI? 16127/75	 14597627 PAGE 1

MnnEL MC-9-31	 RFC;. NO * N54638

nr.-9-3i PF F AN FLYOVFR NOISE TEST

FAk PART 36 NITSF LEVELS

ENGTME/MAC FLLF r04FIGIIPATION -- *EWA JT 8f?-109 ENGINES WITH ACOUSTICALLY TREATPn
NArFLLFS

TVPF IF FL Y OVER -- LANn1N±, APP OM AC14	 DATA CLkSS --	 H POWER
MEASUREMENT TyPE -- RCM=ATH = LT PATH, 4	 =FET A8 f]V' SANDY DIRT
RF r_DR'T7 hj- 4T X = -6978.0. Y = 198.09 1 = -1.0 =E=T c RnM THPESHnL0
RFF[-QFHCE RECOR11MG LOCA T InN x = -6076.0, Y =	 . 09 T_ _	 .0 FEET.

MEASUREMENT INFO	 ATOPLANE ANn F MrINF DAT A 	 WEATHER nATA
HIC. NU M BER	 h	 FUSE. NO. 741	 AVG. NO T =	 5488. PPM	 AMR. T EMP. = 55.9 F
"S IC. Ll]CAT!tnm 10	 =LIrVT	 I9	 AVn, EPP	 =	 1.233	 REL. HUM. = 45.7 PCT
MY--. PQ IFN T GPA7!NG	 QUN	 30	 A/D HF4DING =	 31. DEf;	 ARS. HUM. = 5.2 GM/r3
TES T SI T E	 YljM&	 HEIGHT	 = 369.5 FT FLAPPnc. _	 49.3 DEG	 WTmv SPF c 0 =	 4. KN
TEST GA T E	 1_31-75	 LAT. nFV. _ -183.1 FT PATH 4Nf;. _	 -2.6 DEr,	 WINS DIR. = 330. DEG
TEST NUMRFR JnR 511	 SLNT.FMG. = 412.4 F T PITCH ANG. =	 1.4 I?r , ,	 ETA. P cFSS = 29.96 IN HG
JOB R FEL	 A5283	 PATH S Pn. = 140.2 KN nQ. }!FIGHT = 93800. L9 	 RT. THFT4 - .9967

AIRPLANE SPACE PnSITT''NING IS RFLATTVc TO MIC f`nP TIME AT MIf" nr- 10-52-43.8nTHED oc PF*► RMANCF_ T)ATA IS FOR T I M E nF PNLTM C# F 10-52-45.5
TTME nr- Alvr y A=T AT MINT M 11M OTSTANC c FQnm MICRCPHnN F LOCATTnN 10-52-41.8

RF=7RCR1rF S11RFArF WEA THFR CrNnI T If 4;	 TEMP = 77.0 F E R FL. HUM. = 70.0 PCT

DFSC R IP T TON OF ACPUSTT t AL nATA PROCESSING

ANALY/FR TYPE I ac S m LlJTlnN Gp 19211CYSA1 / 1.25 nR	ATMncPHERIC AT TENUATION SAF ARP86614FV)
rV ela mnnE 1 DAIS WI T H A11Tn-STA R T	 RASIC 11*1TT SOUND PRESSU R E LFVFL
SAM D LE iNT F Q VrL PIP BASTC naT A = .500 SECf'NnS(0p R FL. o.0on2 MiCRnSAP)

• AVFR A CTN't f TMF = 1.5.)0 S C Cn kIPS	 DATA TY P ES 113 OCTAVE, nVERALL• d-MTn,
O NL, PNL T & FPNL
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TABLE C-5,1 (CONTINUED)

DC-9 REFAN LANDING APPROACH O F = 500) FLYOVER-NOISE TEST CONDITION [SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS	 145906 .2T	 PAr;E -	 2

MODEL nC-9-3L	 FUS1=LAW! NO. 741	 REGISTRATION ND. N54638	 TEST DATC 1-31-75
cL IOHT NO. tq	 Tr-Sr AIIN Nn	 30	 WRnPHONF N0 ,	 6	 MTC- LOCATInN 13

REFEPFNCF CnK r)TTT0NS- nC-9 P F FAN 50 PEC, APPROACH QCFFRFNCF WNDI T *nN CHANrF

SUMMARY OF M r-9SURFn NOISE LEVELS.

PNLTM= 102.7 PWIR	 DC F= -5.8 nR	 EPNL= 96.8 FPNOR

SUMMARY Or- DELTA t CALCUL A TIONS

MFASURFn A!)J'.1STFD NO ISE AnJUSTMFNT PARA METERS
FREQUENCY SOL 'VOISINFSS SPL NO T STNFSS

(HZ) (OR) (NOYS) MR) fNOYS) REr- .
50 72.3 2.3 73.3 2.5 WITHER
63 71.0 2. 8 72.0 3 . i AMR. TEMP. ( DEG F ) 77.0
80 66.7 2.5 67.7 2.7 RF_L. HUM.	 f PCT) 70.0
100 7197 4.7 72.2 5.1
125 79.6 10.2 80.5 1100 PR E Fn gt M ANC E
160 84.6 15.5 95.5 16.6 OATH SPEED (KN) 141.4
200 85.1 18.5 86.1 19.8 AVE FN/r.	 (LAS) 5362.3
250 79.7 13.7 80.7 14.6
315 84.1 19.5 85 1 0 20.8 FLIGHT PROFILE GEOMETRY
400 82 . 5 19.0 83 . 4 20.3 MINIMUM DISTANCE ( FT) 369.
500 81.6 17 .9 82.5 19.1 NOTFF- P ATH €LIST.	 f FT) 383.
630 80.6 16.7 81.5 1708
A00 80.4 16.4 81.3 17,5 CALCULATED NOISE LEVELS

1000 77 . 7 1306 78.6 14.5 MEASURFf EPNL	 = 96.8 FPNDR
1250 77.3 15 0 3 78.1 16.4 DELTA I (AR08661	 = 1.9 EPt+1DB
1600 76.4 18.6 77.5 2001 DELTA 2	 = -0.5 EPNDB
2030 77.8 23.6 79.1 25.9 DELTA S	 = -010 EPNDS
2500 77.8 27 . 0 79.5 30. 4 nELTA =N/D	 = -0.4 EPNDB
3150 74 . 2 2206 76.6 26.6 RFF,	 EPNL FN ID	 .. 97.9 FPNOR
4000 68.9 15.7 72.3 1908
5000 67.3 .13.1 71.3 17.3
6300 70.4 L501 76.2 22.6
8003 67.2* 9.9 75.5* 17.6
10400 55.4 3.6 61.2 800

PNL 132.3 PNDR 104. 0 PNDR
PNLT M 107.7 pNDR 104.6 PNDS

* RAND *Qoni1C LNr TONE CnRRFCTInN

TEST

55.9
45.7

14n. 2
5558.4

412.
428.
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TABLE C-5.2

DC-8 REFAN LANDING APPROACH (& F ' S0") FLYOVER- NOISE TEST CONDITION]SUNUARY

EAR PA RT 36	 FLYOVER NOISE LEVELS

DATA IDENTIFICATTON TNFORMATTnN

'BATA nTrI T IZED 2-3- 75'	 DATA PRDCESSFD 06/27/75	 14590627 PAGE 1

MnnEL VC-9-31	 P Er. Nil. M54638

nC-9-31 REFAN FLYOVER NOTSE TFST

F AR PART 36 NOISE LEVELS

ENGINE/NACEL LF CrNFIGUPAT TnN -- PFNA JTSD-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLFS

TYPE OF F L y nVEQ -- LANDTNn APPROACH DATA CLASS -- H POWER
"PASURFME 4T TYPE -- PC NPATH aLT PATH, 4 EFET ABOVE SANDY nIRT
RECORnING AT X = -6978 . n, Y =	 198.0 9 Z = -1.0 FEET FROM THRFSHnLO
QE F ERFNCP REC']p D!NG Locav mm X = -6076.0 9 V = .09	 Z = .0 FFFT

MEASIJR FM FAIT INFn AIRPLANF AND ENGINE DATA WEATHER nATA
MIC. klUM9F p 	 6 FUSE, NO. 741 AVG. NIR T = 5463. RPM AMR. TEMP. = 53.1 F
M IC. LOCATmN 13 aLiGHT	 19 AVG. FOR =	 1.231 REL. HUM.	 = 49.7 PCT
WC, DQTENT	 rQ.A7IN, Q'tlN	 ?7 A/P HEAnING =	 30. DEG ARS. HtIM.	 = 5.2 G4/M3
TEST SITE	 Yi1MA HFIr,HT	 - 344.5 FT SLA P POS. =	 49.3 n4C WTmn SPEED = 10. KN
TEST PATE	 1-31-7S LAT. LFV. = -193.7 FT PA TH ANG. _	 -3.1 11CG WINO OIR.	 = 360. DPG
TEST NUMar- R 3nR 511 SLNT .Pt-IG. = 395.2 FT PITCH 4NG. =	 1 . 8 DE G STA. PRESS = 29.96 IN HC,
.ICES PEEL	 A5283 PATH SPO. = 135.9 KN GR. WEIGHT =	 98400. LS R *. THETA	 = .9961

AIRPLANE S RAC c- Pn STT InNiN C, IS RELATIVE Tn MIC FOR TIME AT MIC nF 10-14-49.9
OTHER PPRFnRmamrF DATA IS FOR T IMF OF PNL TM OF 10-14-51.5

TIMC n= AIPCRAFT AT MINIMU M OTST A NCE F aD M MICROPHPNE LOCATION 10- 14- 50.0

RPFFP FNCP Sl1P"- ACF Wr- 4THF R C V?NDITiCNS	 TPMP = 77.0 F C REL. HUM. = 70.0 PCT

^FSr p TP T ICIN nF ACO + ISTICAL DATA PROCESSING

AMALYIER TYPF / QcSOLI1TInM C,R192lICTSAI / 0.25 DR	 ATMOSOMERTC ATTENUATI ON SAE ARP866(REV)
CTS4 Mr?nE 1 P ASS WITH AUTO- S T AR T	 BASIC IINIT SOUNn PRESSURE LEVEL
SA P--4 PL' INTERVAL r-mQ BASIC nATA = .5 t3i SECws	 (DP REL. 0.0002 MI rROR AR)

w AVFP 461NG TIME = 1.500 SFCnMPS 	 DATA TYPES i./3r CT NVT , $ OEPNLLL• A-WTO•



M FASt}P FD An.fUSTFO NOISE AnJUSTIMENT PARA m cTEPS
FRE-OU NCY SQL MdTSINESS S'OL NOISINESS

("71 1 ne) 1 NOY S) ,1PR) 1 N(JYS) PFF,
50 74.9 3,o 75.5 3.1 kEATHsR
63 73.1 3.4 73.7 3.6 AMR. TEMP.	 (DEG F) 77.0
AO 69.3 301 69.9 3.3 RFL. HU M.	 (PCT) 71.3
130 72.3 S.1 72.9 5.4
125 78.6 9.4 79.1 9.9 PREFORMANCF
t60 93.8 14.7 84 . 4 15.3 PATH SPFED (KN) 141.4
23#3 85.5 19.1 66.0 19.7 AVE FWD	 (LOS) 5362.0
250 8008 14,7 81103 15.3
315 84 . 1 19.6 84.6 20.3 FLIGHT PR OF I L F DFO MFTRY
43€1 84.2 21 . 4 84.7 72.2 MINIMUM DISTANCE IFTI 369.
500 92.1 1805 R7.6 1901 NOISE PATH niST,	 I =TI 379,
630 90.7 16.8 81.2 17.4
8J') 83.7 16.8 81.2 17.4 CALCULATED MITSF LEVFLS

1000 7810 13.9 78.5 14.4 MFAcURED E PNL	 - 97.4 ^aNnR
1250 77.0 14.9 77.5 15.5 nI=LTA 1 [ARP866)	 = 1.4 FPN98
16J .3 76.4 18.6 77.1 19.5 nFLT A 2	 = -0.3 EPNIS
21300 79.7 250 79.5 26.6 nELTA S	 = -042 FONOR
2500 79.2 29 4 7 8094 32 . 3 DELI A FN/D	 = -0.3 FONOR
315n T5.6 25.2 77.6 28.5 QFF. E 4NL FNfn	 = 98.1 EPNOR
4000 49.9 16.8 72.6 20.2
5000 68.6 14.4 71.9 1800
630 11 72.0 1T.0 76.9 23.7
8000 68.9* t1.1 76.1* 19.2

10000 57,4 4.1 67.E 8.3

aNIS 105.0 PND8VNIL.TM 103.6
* RANn PRfln + ICINI; TINE CnRPFCTION

TEST

53.,1
49.7

135.9
5507.0

395.
405.

w

TABLE C-5.2 (CONTINUED)
DC-9 REFAN LANDING APPROACH O F = 500) FLYOVER -NOISE TEST CONDITION SUMMARY

00

FAR PART 36 CALCULATED

mnDSL OC-9-31	 FUSFLAGE Ni!, 741
O L14MT N1. 19	 Tr-4T OVIN %I0 	 27

RFFFQ P MCS r nNDt T ? nN5-9C-9 REFAN 5o n r-G APP RnAC4

S1144ARY nF MPASU 0 50 NOTSF LEVFLS,

PNLTM= 103.6 PND8	 nCF= -6.2 DR	 =PNL= 97.4

St}MMARv nr nFLTA1 CALrULATIONIS

+101 SF t FV FL S	 14590627	 PAGE m	 2

P=GISTQATTnN NCI. M54638	 TEST DATE 1-31-T5
MICROPHONE Na.	 6	 017. LOCAT InN 10

RFr-E P FNCF CnNnI TjnIlj t:HAMr.F-

F oN[)9

i

:>	 0	 b.,

-	 ua.a,y,:.	 ....._. ...d..wi.-x.	 ..•..^x..1	 _.^.bn.,..	 r....._^w-. e. .. _ax.^arrv. .e_. w,-..,.x... 	 ....r._,v.^,.a,._+.,rs..a ...r,... ^.
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TABLE C-5.3
DC-9 REFAN LANDING APPROACH (S F @ 500) FLYOVER-NOISE TEST CONDITION SUMMARY

C AR PART 36	 FLYOVER NnTSE LEVELS

DA T A InENTIFICA T T nN INFnRMATIOM

DATA 01GI T T7F!3 2-3-75	 DATA PRnCESsr-n .06/27/75 	 14590627 PArF 1

MnnFL nC-9--31	 PEG. NO. M54638 I

nC-4-31 REFAN FLYOVER NOISF TEST

FAQ. PAR T 36 NOISE LEVELS

FNGT h1F/NA!'FLi !: f*rM r-TGtJ4: A T I n N -- P 9WA JT8n-109 ENGTNFS WITH ACOUSTICALLY TRFATFD
NIlCELtFS

vYPF nr FLvnVFR -- LAmnTNn APPPMACH	 DATA CLASS --	 N PnWFR
M= AS'4RF m FN T TYPE ---- FPMF&TH FLT PATH, 4	 FFET ARnVF SAwnY DIRT
REr0Qr)I*4r AT X = -6978. 43 Y = 198.0. T = -1.0 FFFT FROM THOr:smnLn
4r-FE R FPICE RECIPnING L gWTIN X = -6076.0• Y =	 .09 1 =	 .0 FEET

MEASUREMENT TNFn	 AIRPLANE AND FNGTmE DATA 	 WEATHFR DATA
M IC. NUMBcq 	 6	 FUSE. MO . 741	 AVG. NIP T =	 5315. RPM	 AMA. TEMP. = 54.1 F	 .-
MIC. tac4T IOW 14	 =-L1 ,4aT 	19	 AVG. FPR	 =	 I*2r)7	 OFL. HUM. = 51.7 PrT
MIC. OQl r-MT GRAZTVG	 QUm	 28	 A/P HFanINr+_=	 905 D G 	 IND SPEED =	

5q6 KN /M3
TEST ST	 YI1Ma	 Hc'TGHT	 297.8 F T FLAP P nS.	 4	 E	 H
TES T nDTF	 1-31-75	 LA T. DFV. _ - 157.8 CT PATy ANC. -	 - 2.6 ryFr,	WINr, DI?. = 360. PEG
TEST NUMBE R .Jn R 511	 SL14Y , PMr., = 332.6 FT PITCH bNG. =	 1.5 nFG	 STe. PRESS = 29.9C, IM NG
J!l8 pgF L	 45783	 RAT4 SPn. = 134.3 KN GR. WFTGW* = 9630n. LB	 RT. THETA = .9963

ATR p 1.4M c SP4C c PnSTTInNING IS RELATIVE TO M TC PnR TIME AT MIr nF 10-33--31.1
nTHF R PFRFnPMANCF nA T A IS 900 TTMc OF PNL T M OF 11-33-33.9

TTMc nc AIRr p kcT AT MINTMI)m DIS T ANC F c Q fIM WRnO MONF LnCATInN 10-33-31.1

RC=r-OFNCE SUPFACF WFA T HFR CON'3TTICNS	 TFM P = 77.9 F & REL. HUM. = 73.3 PrT

3FSrR TP T Tr?N nF ACn!IS T T CAL DA T A PRnr.FSSING

ANALYTF R TV*c f DcC nLUTIt3N GQ1921( r IS.A1 / O.T_5 ng	ATMnSPHFQIC AT T FI I UA T InN SAE AvP6661REVf
CTSA mOrE 1 PA SS WTTN %UTn— START	BASIC UNIT SnU htn P4TFSSUQF LEVEL
SAMPLE TNTF QVAt Env p ASIC DATA = .500 SECn H DS	 t08 R EL. 0.0002 MTCRnBAR}

w AVFRAGI^!G T TM P = 1.500 SErnNOS	 BATA T YPES 1/ 3LrIr.TAVF, nVERALL. A-WTr),
PNLT & EPNL
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TABLE C=5.3 (CONTINUED)
DC-9 REFAN LANDING APPROACH O F = 500) FLYOVER-NOISE TEST CONDITION I SUMMARY

FAR PART 36 CALCUlATE ri NOISE LEVELS	 14590627	 PAGE -	 2

"MODEL DC-9-31	 F1)SFLACF NIO. 741	 RFGiSTQATInN NO. N54638	 TEST DATE 1-31-75
=LI ,HT NO. 19	 TEST RLIN MO	 28	 WROPHONE N9.	 6	 MIC. LOr_ATIn%! 10

QFFEQ FNC l7 CnNn7 T IONS-DC-9 REFAM 50 DEC A DPQnACH RFF FRFNCE C(3NDITIDN CHANGE

SUMMAR Y nE MFASljvFn N919F LEVELS.

PNLTM= 103.7 vNt1A	 Or"- -6.2 nR	 EPNL= 97.5 EPMng

SUmmApY n= nFLTAI CALCl)LayTPNS

MF ASURF 1} ADJUSTED NOISE ADJ U STMENT PARAMETEQS
FRFOII ENrY SpL NOISINESS SPL NOISINESS

IH71 tn&) (NOYS) (PS) (NOYS) PEE.
50 73.1 205 72.1 2.3 WEATHER
63 73.4 3.5 72.5 3.2 AMg. TEMP. (DEG F) 77.0
80 79.4 4.0 71.4 3.7 PFL. HUM.	 (PCT) 70.0
107 71.9 5.0 71.0 4.6
125 7R.8 9.6 77.9 8.9 PpFFOPMANCF
160 85.1 16.1 84.2 1501 PATH SPFEn (KN) 141.4
200 8505 19.1 84.6 17.8 AVE =N/D	 (LRS) 5362.0
250 92.2 16.2 8102 15.2
315 83 . 8 1912 8209 17.9 FLIGHT PRtIFILF RFCMFTRY
400 8512 22.9 84.2 21.4 MINIMUM DISTANCE (FT) 369.
500 82.1 1815 81.1 17.3 mnISE PATH GIST,	 (FT) 419.
630 8108 18.2 8n48 16.9
800 81.0 17.2 79.9 15.9 CALCULATFn NOISE LFVFLS

1.000 78.2 14.1 77.1 13.1 MEASURED FPNL	 = 97.5 EPNOR
1250 77.4 15.4 76.3 14.2 DELTA 1	 (AP*866)	 -- -0.5 FPNrJ8
1600 77.0 19.4 75 . 9 18.1 DELTA 2	 = 0.5 FPNnR
2700 78.8 25.2 77.8 23.5 DELTA S	 = -002 EPNDR
2500 78.2 27.8 77.4 26.4 DELTA FN/t?	 - 0.5 EPN78
3150 74.4 22.9 74.0 22.2 REF. EPNL FN/D	 = 97.7 E*Nng
4000 713.0 t69 70.2 17.2
5000 70.9 16. 7115 17.5
6300 74.8 20.	 . 76.7 23.4
8003 7194* 13.2' 7500* 1609
10000 5906 4.7 65.4 7.1

PNL 103.A PNnR 102.5 PNDR
PNLT m 103.7 PND9 103.2 PNDR

* BANn PRODUCING TONE rnRRFCTION

TEST

54.1
51.7

L34.8
5058.8

332.
378.

.?	 0	 i	 w

._. ^_"__-_ ---------- __^...__._. _^__-•._..^....,::..,^,^..x,-. .._.....^....»_ 	 .,::c>sc;::.....	 - r	 .air,-	 ....^....a...



TABLE CG5.4
Md

^-+ DC-9 REFAN LANDING APPROACH OF = Wol FLYOVER-NOISE TEST CONDITION iSUNMARY

CARPAR T 36	 FLYOVE R NOISE LFVFLS

DATA TOFNTIFICATInN INGOQMATIPM

D AT A 1 7GI T II 91 2-3-75	 n ATA PPnrESSED 06/27 / 75	 14590627 PAGE 1

MnnFL DC-9-31	 PFG, NO. N54638

DC-9-31 g FFAN FL YOV CP HOTS= TEST

FAR PART 36 NaI SE LEVELS

E yGTNE /NACELLE C04FTn l lv ATIO*+ -- Pr.WA JT81}-109 ENGINFS WITH ACOUSTICALLY TREATER
WrLLES

TYPE nF FLY7VFP -- LAN n INr. APPROACH	 DATA CLASS --	 H POWER
4FASUa EMFN1T TYPE -- pF N C ATH FLT PATH, 4	 FEET A9nVE SANI'Y DIRT
a crf)q'7IMn AT X = -6976.0, Y =	 198.09	 L = -1.0 FEET PRnM THRFSHnLn
Rjie EPENrrz RECnR n ING t nCAT Tntl 	x = -6376 . 0. Y =	 .09	 T =	 *0 FEFT

MEASUREMENT INFn	 ATROLANF AND FNGTNF nATA	 WFATHFR DATA
MTC. Al0MBER	 6	 =USE. NO * 741	 AVG. NLRT =	 5335. R P M!	 AMR* TEMP. = 54.3 F
'M TC, t nCt.TIm, 13	 FL IGW-	 19	 AVG. E D%	 =	 1.193	 REL. HUM.	 = 51.4 PCT
MIC. 11RIF NT r,R A7 TNr 	PUM	 29	 A / P H r-ADINr, =	 30. DEG	 ABS. HUM.	 = 5 . 6 G41 M3
TEST . SI TC	 Yl14-'	 HCIGHT	 =	 354.7 F T 	 "I AP PnS.	 -	 49.7 DFC	 WIN +? SPEED = 6. KN
TEST nA T E	 1-31-75	 LAT . PEV. = - 171.4 FT	 Piy ." A NG.	 _	 --3 . 5 DEG	 WINp nla.	 = 200. DEG
TEST NUMB=Q JPR 511	 SLNT . PNG. =	 394 * 0 FT	 PITCH 'LNG. =	 168 DEG	 STA. PQFSS = 29.96 IN HG
JM Q FFL	 A52R3	 PATH 5 0n. =	 125.3 KN	 GR. WEIGHT =	 95100. LB	 RT. THETA	 - .9959

AIR P LANE SPACE P13SITTnNTNG IS RFLATIVF Tf3 MIC FOR TIME AT MIC OF 10-42-25.3
nTHFR P=AFnPMAN CF hATA TS FOP .'r IMF OF PNLTM OF 10-42-27.0

T I Mr nr- ATRrF 4 v!T AT MTNIMUM DTSTANCE FROM MTrRn1 P ;4nNF LOCATION	 10-42-25.4

RFFFPFNf; r- StIP FACF WFATHCR rONnlTTVNS	 TEMP = 77.3 c & REL.	 1 1144o = T3al PCT

nFSCR1PT TnN nF ACOUSTTCAI, DATA PROCESSING

ANAkY7EP TYPE / v FSnL + 1 TION G0 19211CIS e 1 / 0.25 OR	 ATMnSPHFRIC ATTENUATION SAF ARP8661aFVi
CTSA M^hE 1 PASS WITH AIJTn- START	 BASIC UNIT SOUND PRESSURE LEVEL
SAMOLF f mTERvAL cia 94STC nATA = . 500 SF CnNDS	 IOR RFL. 0.000? MICR09AR?
AVERAGING TTMF = 1.501 SFCn7NPS	 DATA TYPES 113 OCTAVE, OVERALLY A-WT09

N	 PNL* PNLT & EvNL
Y

Lv	 Is^^y,ye: y..^.•	 .see.. 	 ,., s:. ._..	 ..._ ..	 ..^'.Ei,:^:..,..ur•_.G...il.^.+...._..rAsns'a.....aLl:..........aa.._.a;i.a:::1.e.+Lw[f :^i.l-3.:.a.'uYi.un—	 Fe.:..^v 	 .,.
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TABLE C-SA (CONTINUED)

DC-9 REFAN LANDING APPROACH (6 F 0 50) FLYOVER- NOISE TEST CONDITION SUMMARY

FAR PAR T 36 CALCULATED NOISE LEVELS	 14590627	 PAGE =	 2
MOnfl- DC-9-31	 FUSEL AgF NO. 741	 PFGISTPATTON N13, M54618	 TEST JfiT C 1-31-75cLIGHT NO, 19	 TFST P[JN NO	 7 9	 MlrRf3PH() NE mn.	 6	 MIC. tOC4TInN 10

PFFEP c NCE CnMnI T 1 '1NS-OC-- q PEFAN 50 DFr; A P PROACH Pg- F ER ENC F CnNnITTt1N f:HANGE

CIIMMAQY nF Mc+k5UQ FC NQISI^ LFVFLS.

PNLTM= 102.2 Pmna	 CCF= -5 . 8 DR	 FPNL= 96.4 F . PMDR

SUMMARY ^F 7FL T A1 CALCULATTgMS
MF ASIJQF n A CJUSTFD NOISE ADJIJSTMFNT PARA MFTF Q S

FAFCU FMCY SOL 0! S ►NFSS SPL NOTSINFSS
{HZ) (n6) ( Ngvsl (I?R) tNOYS) PFF.

50 74.9 3.0 75.5 302 WFATHEQ
63 69.8 205 70.4 2.6 AMP.	 TEMP.	 (DFG c) 77.083 63.5 1.9 64.1 200 QFL. HUM.	 (PCT) 70.0
100 72.35._y
125 78.2 901 78.7 9.6 ORF g rip M AMC a
161 83 . 7 14.6 84 . 2 15.2 PATH SPEen ( KN) 141.4
200 83.1 16.1 83.7 16.7 AVE	 =N/T)	 (LIDS) 5362.0
250 74.3 9.3 74.8 9.7
315 82 0 5* 17.5 83 0 3* 18.1 FLIGHT PROFILE CFnMFTRV
400 80 . 1 16.1 80 .6 16.7 MINIMUM nISTANCF (FT) 369.
50A 8109 18 . 2 82.4 1819 NOISE PATH nIST.	 ( FT) 3811.633 83.4 16,5 80.9 t7.1
800 79 . 8 15.13 60.3 16 . 4 Ct,.CULATEO NOISE LFVFLS

100 0 77.5 13 . 5 78.0 13 0 9 MFAStIRFf} F P NL	 = 96.4 E'>Nl R
1253 77.'] 15o r) 77.5 15.5 DELTA 1 t AQ P866)	 = 1.3 SPNDR
1600 76.8 19.2 77 . 4 20.0 OELTA 2	 - -0.3 FPNr1B
2000 78.0 2'4. f3 78.8 25.2 DELTA S	 = -5.5 soNns
2500 76 . 9 25.5 77.9 27.3 nFLTA FN/ D	 = 0.2 FPNDR
3150 73.0 20.8 74.5 23.1 REF. FPNL FN/0	 = 97.2 cPNnR
4000 68.7 15.5 7101 18.25000 69.1 1'3.9 71.0 16.9
6300 71.q 1603 76.2 22.6
8000 68.2 10.6 74.6 16.510001) 56.4 3.8 65.6 7.2

PNt 101.4 PKID9 10706 QNI)R
PNtTM 117.2 ONDR 133.5 PNn8

* BANn P?nntfCIMG TONE cnquECTIr!N

TFST

54.351.4

125.35225.0

393.4 •)5 .

1)	 k

I	 Y+y{pi	 {tram]

•
-'	 -:.	 .^=r:"^J ^6u^;w...^aau..-SesYs..Yl^lilay. aa.ri.i.lu ^u^K-.:t•J..e•^	 '
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TABLE C-5.5

DC-9 REFAN LANDING APPROACH (S F = 500) FLYOVER-NOISE TEST CONDITION SUMMARY

O AR PART 36	 FLYOVER NOTSF LEVELS

DATA IIflrNTTFICATION INFnF.MATtnN

DAT A nT #: i T IZr=n 2-3-75	 nATA P O nCFSSFP 06/97/75	 14590627 PAGE 1

mnnFL nC-9-31 RFG, N0, N54638

DC-9-31 REFAN FLYOVFR NOISE TEST

FAR PART 36 NnISS LEVELS

ENGINE/NA r ELI_ E CnNFIGI)0 ATTt1N -- Q CMA JT8n-109 ENGIN C S WT T 14 A CnUST TC A LLY TREATFn
NACCLLcS

TYPc nF FLYCIVEP -- LAMDTRI G A p P?rACH DATA CLASS -- H PnWFn
M c ASUPFM C%I T T Y P F -- BENFATH FL T PATH. 4 FEET ABOVE SANDY DIRT
Q pFoRnihi; AT X = -6978 . 0, Y =	 198 . 09 7 = — Ion FFFT FRnm THRcSHDLn
RFFEQE ?*1r9 RPCORDING LOCATION X - -6176 . 0, V = .h,	 T.	 _ . 0 FFE.

T

MEASIJ OEMENT INE1 AIRPLANE AND FNGTNE nATA WFATHFR nATA
MIC. NUMBER	 6 FUSS. Nn, 741 W. N1PT = 5357. ROM AMR. TEMP. = 56.0 F
MIC. LOCATION 11 FLV'HT	 i9 AVr;. FPO =	 1.214 REL. HUM.	 = 46.8 PCT
MIC. nRIE ^IT GR A7T N G RUN	 31 AID HEAnTMG =	 30. DEG ARS. HUM.	 - 5.4 GM/M3

TEST ST T9 	 YO MA HEIGHT 366.4 FT CLAP PnS.
4A SR n 335. optTEST nA	 1 - 31- 75 LAT. nFV. = -199.8 FT PATH ANG. 3.0 DEG WIN T.	 =

TES T NUMOSR JI A 511 SLM T . QNG. = 417.4 FT PI TrH ANG. =	 1.7 DEG STA. PRESS w 29.93 IN HG
JnR ?EFL	 A5283 OATH SPO. = 134.1 KN nR. WFIGHT =	 92700. LB RT. THETA	 = .9966

ATRPLANF SPArc PnSITTnNTNG IS RELATIV E Tn M TC rOR T'IMF AT MIC OF 1t- T- 0.0
gT4FR PERFOPMANrE f) TA IS FV 6 T IME nF O NL T M 17F 11- 2- 200

T I ME nr- ATQrP5cT AT MI NI MUM IISTANCF cv0M MI f^RnPWNE LnCATiRA 11- 2- nei

QE r-FRI:NrF S I.IR C ArE WEATHFR CrNr)lT1nNS	 TFMV = 770 F F. RFL. HUM. = 70.0 PCT

DESCPT P TTnN nF ArM?)ST IfAL DATA PRnCESSING	 L----

iI
f

i

I

1

L

ANALYZ E R TYPP / PFSnLll"r T9N CR 1 g21(CIS A) / 0.25 (!R

CISA m6nE I P ASO W TTH aljTn-START
5AMPLF INT E Q VAt. r-na R_ SFlf nATA = .530 SFCCNnS
AVFQbnING TIW C = 1.500 SFFnNnS

N
W

AT140SPHERTC ATTENUA T ION SAF ARP866(PFV)
BASIC UNIT S11)ND PRESSURE LFVFt

(08 REL. 0.0002 MTCOCRAR)
DATA TYPES 

113 L 
rTAVF, n-VFR LL, A-WTn,

c
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TABLE C-5.5 (CONTINUED)

DC-8 REFAN LANDING APPROACH 16 F = 50*) FLYOVER-NOISE TEST CONDITION SUMMARY

CAR PART 36 CALCULATED NOISE LFVFLS 	 145901527	 PAGE :	 2

MOnELnC-9-31	 FIISFLAGF 100. 741	 RFOTSTRATION NO. M54638	 TEST OATF 1-31-75
F LIGHT NO. 19	 TFST RIJN NO	 31	 MICROPHONE NO.	 6	 MIC. LnCATION 10

RFFFPr-N r,F rnNnITtn4, 5-DC- 9 REFAN 50 DFr, APPROACH REFERENCE CONDITmN CHANGE

SUMMARY nF M FASURF_ D N(IISE LEVELS.

PNLTM= 101.7 PNPF% nCF=	 -5.8 no	 FPNL=	 95.9 FPNOR

SUMMAR Y nF nELTA1 C4LrIlLATIONS

MFASUQEn ADJUSTED NOISE ADJUSTMFNT PARAMETERS
r-OFAIIENCY Sp! MnISINFSS SPL NOI SINFSS

IH71 (nR) (N!)YS) 11)8) (N13YS) REF. TEST
50 73 . 7 2.6 74.8 2.9 WEATHER
63 71.4 2.9 72.4 3.7 AMB. TEMP.	 (DEG F) 77.0 56.0
80 65.9 2.3 67.0 2.5 PFL. HUM.	 (PCT) 7003 46.8

100 69.5 4.1 70.6 4.4
125 77.7 8. R 78.7 5.5 PRFFnRMANCF
160 83 . 9 14,9 84.9 15.9 PATH SPEED ( KN) 141.4 134.1
200 84.5 17.8 85.6 19.1 AVE FN/D	 (LRS) 5362.0 5209.1
250 78.6 12.6 79.6 13.6
315 R1.2 15.9 R2.2 17.1 FLIGHT PROFILE GEOMETRY
4J;) 82 . 5 19.1 83.6 20.5 MINIMUM DISTANCE IFT) 369. 417,
500 81.2 17.3 82.2 18.6 NOTSF PATH DIST.	 (FT) 396. 447,
630 80.1 1611 91.1 17.3
800 79.4 15.4 80.4 16.5 CALCULATED NOISE LEVELS

1000 77.2 13.? 78.2 14.1 MEASURED FPNL	 = 95.9 EPNOR
1250 76.5 14.4 77,6 1505 OELTA 1 IARPS661 	 - 2.3 F*N98
1600 75.2 17.2 76.4 t8.7 DELTA 2	 = -0.5 EPNOR
2000 76.9 22.1 78.3 24.4 DFLTA S	 = -0,2 SPNDB
2500 76.9 25*3 713,7 28.7 nELTA FN/D	 = 0.3 EPNOB
3150 72.6 20.2 75.0 23.9 REF. EPNL FN/D	 - 97.4 EP408
4000 67.2 13.9 70.6 17.7
5000 66.8 12.6 70.9 16.8
630,0 69.9 14.7 75.9 201
8000 65.8* 9.0 74.3* 1	 6.1
10000 52.6 2.9 64.6 6.7

ONL 101.0 ONOR 103.1 PNnR
PNLTM 101.7 4NOR 103.7 PNOB

* RAND P p nnticlNG T omE Ct)RRFCTTnN

it	 •^.....^^	
i6+w':S	 e.1LS3baLx.: 	 -
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	 TABLE C•5.6	 i

+~	 DC-9 REFAN LANDING APPROACH (b F 500) FLYOVER-NOISE TEST CONDITION SUMMARY

OAR PART 36 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

nATA nIGITIZED 2-3-75	 DAT4 PROCESSED 06127/75	 14590627 PAGE 1

MnnEL nC-9-31 RFG. N0. N54638

nC-9-31 REFAN FLYOVFR NOISE TEST	 --

FAR P49T 36 NOISE LEVELS

ENGINE/NACELLF Ct'lNFIGURA T IRN --- P&WA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLFS

TY PF nF FLY OVFP -- LANnINn APPPnACH	 DATA CLASS --	 H PnWER
M EASUREMENT TYPE -- BFNE A TH FLT PATH S 4	 FFFT ABOVE SANDY DIRT
RECnR DiN, AT X = -6978.79 Y = 198.0, 7 _ - 1.0 FEE T P ROP THRFSHGLD
Pc FFPENCE RECORDING LOCATION X = -[,076 . 0 9 Y =	 .09 Z =	 .0 FEET

MEASUREMENT TN91	 AIRPLANE AND ENGINE DATA	 WEATHER DATA
MIC. NUMBE R 	 6	 FUSE. NO. 741	 AVC. N1RT = 5464. RPM	 AMR, TEMP. = 56.0 F
MIC. LnrAT IDN 10	 FLTGHT	 19	 AVG. EPR	 =	 1.230	 R FL. HUM. = 46.8 PCT
u TC. nRIENT GRATING	 RUN	 3?	 A/P HF AOING =	 30. DFG	 ASS. HUM. = 5.4 GM/M3
TEST SITE	 YUM A	 HFIrHT	 - 379.7 FT FLAP POs. =	 49.5 DIE G	 WIND SPEFn =	 7. KN
TEST DATE	 1-31-75	 LAT. nFV. = -201.5 FT PATH AN9. _	 -306 DEG	 WIN! (31R. = 335. nFG
TEST NUMBFR Jr)8 511	 SLNT.RNG. = 429.9 FT PITCH ANG. _	 .0 DEG	 STA. PRESS = 7.9.93 IN HG
.JOB REEL	 A5283	 PATH SPD. = 137.1 KN GR. WEIGHT = 91700. L9 	 QT. THETA = .9971

AT.R OLANE SPACE P IISITInNING IS RFLATIVF TO MIC FOR TIME AT MIC OF 11-10-32.7
nTHFR PERFnRMANCF nATA IS FnR T I MF QF PNLTM DG 11-13-34.5

T * MF '7F AIRCRAFT AT MINIMU M" DIST'INCE FROM MIC o noHnNF LOCATION 11-10-32.8

RFFE R ENC E SUR FACE WEATHE R rONRtTlf..NS	 TEMP = 77.0 F F. AFL. H4I M . = 70 * 0 OCT

DFS^RIPTION nF ACOUST ICAL DATA PROCESSING

ANALYZER TY 0 P / RFSlLt1TTnN G D t9?1tCTSA1 / 0.25 DA	 ATMOSPHERIC A TTFNIIATT04 SAE ARPS66(REV)
CI lr A MnDF 1 S ASS WITH AUTO-START	 BASIC UNIT SOUND PRESSURE LEVEL
SAMRI_F INT= RVA7_ mlo RASTC DATA = .500 S ECONDS	 (DB REL. 0.0002 MICRPRAR)
AVFQAGING TIME = 10503 SECn Il I PS	 DATA TYPES 1/3 OCTAVE S OVERALL. A-WTJv

PNL. PNLT & EPNL
N
Sit

v^̂ ^—.*^_^..^yr .x`^'i':a:. '^^'°"^ '-°x ^:.:...:=sd.-1 r" ^.° -s s•^..«:^'7^I:.:.._":.: -1: _̂..'.•cssYL._...^. _... ^r ----^.:s^a:^r	 s ^ s^ n^	 _ _

•^....o.c_ .,v" lda:	 r .'.-	 ^.^,^x^aL.^.,r..^eaid4s.^::.a..ui.. ,.^^._,..^...e: ....^_^e...__,.^w.^..vaa^.....r.. ,_^a__^ .. _^ ...+-.,.__.vy ... _ _ 	 _	 __ . _



w
N
Q.

TABLE C-5.6 {CONTINUED)
DC-9 REFAN LANDING APPROACH (S F w 50 D) FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATFI) NOISE LEVELC 	 14590627	 PAGF	 2

MIDEL RC-9-31	 r-t1SFL4 .GF Nn. 741	 RE-GTSTRATTnN NCI. M54638	 TEST DAT = 1-31-75
FLIGHT NO. 19	 TFST DUN NO	 32	 MICROPHONE NO.	 6	 MIC. LOCATInN 10

RE F FRFNCE CRNnI T InI11S-017-9. Rc r-AN 53 n FG APPROACH REFF4 1: NCE rONDITTON CHANGE

SIIMMARY OF MEASURE'S NnTSF LFVI=LS;PNL=

PNLTM= 101.9 DNPB 	OCF= -5.7 nR 	 96.3 FPNnP
SUMmARY OF I)Et_ T A1 CALCIII ATmNS

MEA C I" )RFn AnJUSTFn 401SP AD ,IUSTMFNT PARAMETVRS
FREQUENCY SPL NOTSTN r-SS SPL NOISTNFSS

tH71 iOR) (N7YS) IDs) (NOYS) REF.
-5.0 72.8 2.4 74.1 2.7 WFATHFR
63 72.3 3.2 73.6 3.6 AMR.	 TEMP.	 ( D1"G f ) 77. ?
89 67.4 2.6 68.7 2.9 RFL. HU m .	 ( PC'T) 70.0
ion 71.9 500 73.2 5.6
125 78 . 3 902 79,6 10.2 oRFFORMANCF
160 83 . 1 14.) 84.4 15. 3 PATH SPEED tKN) 141.4
200 8398 1700 8501 18.6 AVE FNID	 (LRS) 5362.0
250 77.7 1109 79,0 1100
315 83.3 18.1 84.3 1919 FLTCHT PROFILE rFOMI~TRV
400 81.5 17.8 82.8 19. 5 MINIMI )M DTSTANCE QT1 369.
Soo 81.5 17.8 82.8 19.4 Nt1I5F PATH DIST. 	 (=T) 386.
630 81.3 16.4 81.6 17.9
Soo. 8003 16.3 81.6 17.8 CALCULATFO NOISF LFVFLS

loon 77.8 13.8 79.2 1501 MEASURED FPNL	 = 96.3 FPNDR
1250 76 . 9 14.8 78.3 16.3 7ELTA 1	 f ARP8661	 - 2.2 EPNnS
1600 75.7 17.7 77.2 19.7 1ELTA 2	 - -0.7 =PNnB
2000 77.6 23.2 79.3 26.2 DELTA 5	 - -0.1 EPN'}B
2500 77.3 76 0 1 79.4 33.2 OFLTA FN/n	 = -).3 FoNng
3150 73.5 21.5 76.3 26.1 OFF* EPNL FN/D	 - 97.4 EPNOR
4000 67.7 14.4 71.5 18.8
5030 65.3 11.4 69.8 15.5
6300 6812 13.0 74.5 2011
8000 64.2* 8.0 73.1* 14.9

10000 51.7 2.7 64.2 6.5

PNL 101 . 3 PN09 103.6 PNDR
PNL TM 1g1.q v*10R 134.2 QNO9

* RANn PR n!-UCTNG TONE Cf1RRECTTON

TEST

56.7
46.8

13T, 1
5516.7

429.
449.
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TABLE C,&l

DC-8 REFAN LANDING APPROACH (6 - 350) FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 FLYOVER NOISE LEVELS

DATA IDENTIFICAT.IDN INFORMATION

DATA DIGITIZED 2-17-75	 DATA PROCESSED 07/01/75
	

PAGE 1

MODEL DC-9-31	 REG. NO. N54638

OC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS
ENGINE/NACELLE CONFIGURATION -- PEWA JT8D-109 ENGINES WITH ACOUSTICALLY 'TREATED

NACELLES

TYPE OF FLYOVER -- LANDING APPROACH DATA CLASS -- H POWER
MEASUREMENT TYPE -- BENEATH FLT PATH. 4 FEET ABOVE SANDY DIRT
RECORDING AT X = -6978.0, Y =	 198.0, Z = -1.0 FEET FROM THRESHOLD
REFERENCE RECORDING LOCATION X = -6076.0, Y = 009	 Z = .0 FEET

MEASUREMENT INFO AIRPLANE AND ENGINE-DATA WEATHER DATA
MIC. NUMBER	 6 FUSE. NO. 741 AVG. NLRT = 4542. RPM AMB. TEMP. = 55.8 F
MIC. LOCATION 10 FLIGHT	 20 AVG. EPR -	 I.123 REL. HvM.	 = 45.0 PCT
MIC. ORIENT GRAZING RUN	 42 A/P HEADING-= 30. DEG ABS. HUM * 5.1 GM/M3
TEST SITE	 YUMA HEIGHT	 = 356.7 FT FLAP POS. =	 34.9 DEG MIND SPEED = 7. KN
TEST DATE	 2-0.1-75 LAT. DEV. = -192.3 FT PATH ANG. _	 -2.8 DEG WIND DIR.	 - 25. DEG
TEST NUMBER JOB 511 SLNT.RNG. = 405.2 FT PITCH ANG. =	 5.1 DEG STA. PRESS = 30.07 IN HG
JOB REEL	 A5359 PATH SPO. = 131.5 KN GR. WEIGHT = 104000. LB RT. THETA	 = .9979

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 9-56-37.6
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 9--56-39.0

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION	 9-56-37.6

REFERENCE SURFACE WEATHER CONDITIONS	 TEMP = 77.0 F E REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921ICISAI / 0.25 OB 	 ATMOSPHERIC ATTENUATION SAE ARP866IREV1
CISA MODE 1 PASS WITH AUTO-START 	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECCNDS 	 IDB REL. 0.0002 MIICROBARI
AVERAGING TIME =1.500 SECONDS	 DATA TYPES 1/3 OCTAVE: OVERALL. A-WTD•

PNL. PNLT E EPNL
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TABLE C-6.1 (CONTINUEDI
DC-9 REFAN LANDING APPROACH (S F = 350) FLYOVER-NOISE TEST CONDITION ISUMMARY

FAR PART 36 CALCULATED NOISE LEVELS	 PAGE	 2

MODEL DC-9-31	 FUSELAGE NO. 741	 REGISTRATION NO. N54638	 TEST DATE 2-01-75
FLIGHT NO. 20	 TEST RUN NO 42	 MICROPHONE N0.	 6	 MIC. LOCATION 10

REFERENCE CONDITIONS-DC-9 REFAN 35 DEG APPROACH- USING FINAL CORR CURVE SLOPE

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM= 99.7 PNDB	 DCF= -6.2 DS	 EPNL= 93.5 EPNDB

SUMMARY OF DELTAI CALCULATIONS

MEASURED ADJUSTED NOISE ADJUSTMCFie PARAMETERS
FREQUENCY SPL NOISINESS SPL NOISINESS

(HI) (DS) INOYS) (DB) (NOYS) PEF.
50 7096 119 71.4 2.1 WEATHER
63 65.6 1.7 66.4 1.8 AMB. TEMP. (DEG F) 77.0
80 62.4 1.7 63.2 1.8 REL. HUM.	 (PCTI 70.0
100 67.3 3.4 68.1 3.6
125 74.4 6.7 75.2 7.2 PREFORMANCE
160 79.8 11.2 80.6 11.8 PATH SPEED (KN) 146.9
200 79.4 12.5 80.2 13.2 AVE FN/D	 (LBS) 3810.0
250 71.1 7.4 71.9 7.8
315 7968 14.5 0.6 15.3 FLIGHT PROFILE GEOMETRY

MINIMUM DISTANCE (FT1 369.400 77.4 13.4 8.2 14.1
500 78.3 14.2 79.1 15.0 NOISE PATH DIST.	 (FT) 371.
630 77.6 13.6 78.4 14.3
800 78.3 14.2 79.1 15.0 CALCULATED NOISE LEVELS

1000 77.0 13.0 77.8 13.7 MEA URED EPNL	 = 93.5 EPNDB
1250 75.8 13.8 76.7 14.6 DELTA 1 IARP866)	 = 1.9 EPNDB
1600 76.7 1901 77.7 20.4 DELTA 2	 - --0.4 EPNDB
2000 74.9 19.2 76.0 20.9 DELTA S	 = -0.5 EPNDB
2500 72.0 18.1 73.5 20..'. DELTA FN/D	 - 0.5 EPNDB
3150 68.1 14.9 70.3 17.3 PEF. EPNL FN/D	 = 95.0 EPNDB
4000 65.3 12.2 68.4 15.2
5000 70.8* 16.7 74.6* 21.7
6300 71.0 15.8 76.5 23.1
8000 5909 6.0 67.8 10.3
10000 52.4 2.9 63.6 6.3

PNL 98.2 PNDB 100.4 PNDB
PNLTM 99.7 PNDB 101.7 PNDB

* BAND PRODUCING TONE CORRECTION

TEST
55.8
45.0

131.5
3204. S

405.
407.
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roTABLE C-6,2
p t^	 DC-9 RFFAN LANDING APPROACH 15, : = 35Q) FLYOVER -NOISE TEST CONDITION SUMMARY

JD
FAR PART 36	 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-3-75	 DATA PROCESSED 07/01 / 75	 PAGE 1

MODEL DC-9-31	 REG. N0. N54638

DC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINE/NACELLE CONFIGURATION -- PCWA JTBD-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER --- LANDING APPPOACH 	 DATA CLASS -- H POWER
MEASUREMENT TYPE -- BENEATH FLT PATH. 4	 FEET ABOVE SANDY DIRT
RECORDING AT X = -6978.0. Y =	 198.0, Z = -1.0 FEET FROM THRESHOLD
REFERENCE RECORDING LOCATION 	 X = -6076.0, Y =	 .0, Z =	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA FEATHER DATA
MIC. NUMBER	 6	 FUSE. NO. 741	 AVG. N1RT =	 5210. RPM AMS. TEMP. = 56.0 F
MIC. LOCATION 10	 FLIGHT	 20	 AVG. EPR16187 REL. HUM.	 = 46.2 PCT
MIC. -=ORIENT GRAZING	 RUN	 43	 A/P HEADING30, DEG ABS. HUM.	 = 5.3 GM/M3
TEST SITE	 YUMA	 HEIGHT	 -	 368.5 FT	 FLAP POS.	 -	 34.6 DEG WIND SPEED = 7.	 KN
TEST DATE	 2-01-75	 LAT. OEV. = -194.9 FT	 PATH ANG.	 _	 -2.3 DEG WIND DIR.	 = 15.	 DEG
TEST NUMBER JOB 511	 SLNT.RNG. =	 416.9 FT	 PITCH ANG. =	 1.7 DEG STA. PRESS = 30.07 IN HG
JOB REEL	 A5359	 PATH SPD. =	 150.8 KN	 GR. WEIGHT = 103000. LB RT. THETA	 = .9991

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10- 4-29.2
DATA 	 OF 10-

TIME OF 4-29.2

REFERENCE SURFACE WEATHER CONDITIONS 	 TEMP = 77.0 F 6 RELv HUM * = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR19211CISAI / 0925 DB 	 ATMOSPHERIC ATTENUATION SAE ARP866(PEV)
CISA MODE 1 PASS WITH AUTO-START 	 BL3IC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 	 (03 REL. 0.000 2 MICROBAR)
AVERAGING TIM, = 1.500 SECONDS	 DATA TYPES L/3 OCTAVE. OVERALL. A-WTD•

PNL, PNLT 6 EPNL

__	
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TABLE C £.2 (CONTINUED)
DC-9 REFAN LANDING APPROACH (5 F = 350) FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS
MODEL DC-9-31	 FUSELAGE NO. 741-	 REGISTRATION NO. N54638
FLIGHT NO. 20	 TEST RUN NO	 43	 MICROPHONE NO,	 6

PAGE	 2
TEST DATE 2-01-75
MIC. LOCATION 10

REFERENCE CONDITIONS-DC-9 REFAN 35 DEG.APPROACH USING FINAL CORR CURVE SLOPE
SUMMARY OF MEASURED NOISE LEVELS.

PNLTM= 101.6 PNDB DCF=	 -5.9 DB	 EPNL= 95.7 LPNDB
SUMMARY OF DELTAI CALCULATIONS

MEASURED ADJUSTED NOISE ADJUSTMENT PARAMETERS
FREQUENCY SPL NOISINESS SPL NOISINESS

(HLl (D81 (NOYS) (D81 (NOYS) REF•
50 72.8 2.4 73.9 2.7 WEATHER
63 69.7 2.5 70.7 2,7 AMB. TEMP.	 (DEG F) 77.0
80 63.7 1.9 64.8 2.1 REL. HUM * 	(PCT) 70.0

100 71.4 4.8 72.5 5.2
125 79.2 9.9 80.2 10.7 PREFORMANCE
160 83.0 14.0 84.1 1500 PATH SPEED (KNI 146.9
200 82.1 15.0 83.1 16.2 AVE FN/D	 (LBS) 3810.0
250 74.7 906 75.7 10.4
315 82.6* 17.5 83.6* 1809 FLIGHT sROFILE GEOMETRY
400 80.7 16.8 8108 16.1 MINIMUM DISTANCE	 (FT) 369.
500 81.5 17.7 62.5 19.0 NOISE PATH DIST,	 (FT) 394.
630 79.3 15,3 80.4 16.4
800 78.7 14.6 79.7 15.7 CALCULATED NOISE LEVELS

1000 77.5 13.5 78.6 14.5 MEASURED EPNL 	 = 95,7 EPNDB
1250 76.8 14.7 77.8 15.8 DELTA I (ARP8661	 = 2.1 EPNDB
1600 77.1 19.5 78.3 26.3

_
S

-	 5 EPNDB
U.12000 7890 23.8 79.4 DELTA	 - EPNDB

2500 76.4 24.5 78.2 27.8 DELTA FN/D	 - -0.6 EPNDB
3150 72.5 20.1 75.0 23.8 REF. EPNL FN/D	 = 46.7 EPNDB
4000 68.2 15.0 ;1.7 19.1
5000 68.3 14.0 72.4 18.7
6300 69.9 14.7 76.0 22.2
8000 64.5 802 73.1 14.8

10000 5109 2.8 64.0 6.5
PNL 100.8 PNDB 102.9 PNDB
PNLTM 10!.6 PNDB 103.7 PNDB

* BAND PRODUCING TONE CORRECTION

TEST
=6.0
46.2

150.8
4603.6

417.
445.

r	 .	 e:
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TABLE ".3
DC-9 REFAN LANDING APPROACH 46 F = 350) FLYOVER-NOISE TEST CONDITION ISUNMARY

FAR PART 36	 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-3-75 	 DATA PROCESSED 07/01/75 IPAGE 1

MODEL OC-9-31	 REG * NO, N54638

DC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINE/NACELLE CONFIGURATION --- PCWA JTSD-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- LANDING APPROACH 	 DATA CLASS --- H POWER
MEASUREMENT TYPE -- BENEATH FLT PATH, 4 	 FEET ABOVE SANDY DIRT
RECORDING AT X = -6978.0. Y =	 198901 = -1.0 FEET FROM THRESHOLD
REFERENCE RECORDING LOCATION	 X = -6676.0. Y =	 .0: Z =	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA WEATHER ADATA
MIC, NUMBER	 6	 FUSE. NO. 741	 AVG, N1RT =	 4854. RPM AMB. TEMP. = 56.	

F

MIC. LOCATION 10	 FLIGHT	 20	 AVG. EPR	 -	 1.149 REL. HUM.	 = 45.3 PCT
MIC. ORIENT GRAZING	 RUN	 44	 A/P HEADING =	 30. DEG ABS. HUM,	 = 5.2 GM/M3
TEST SITE	 YUMA	 HEIGHT	 =	 363.6 FT	 FLAP POS.	 =	 34.7 DEG WIND SPEED = 8, KN
TEST DATE	 2-01-75	 LAT. DEV. = --195.5 FT	 PATH ANG,	 _	 -2.7 DEG WINO DIR,	 - 20.	 DEG
TEST NUMBER JOB	 SLNT.RNG. =	 412.8 FT	 PITCH ANG. =	 2.8 DEG_511 STA, PRESS = 30.07 IN HG
JOB REEL	 A5359	 PATH SPD. =	 137.5 KN	 GR. WEIGHT = 102000. LB RT. THETA	 = .9988

AIRPLANE SPACE POSITIONING IS RELATIVE S TO MIC FOR TIME AT MIC OF 10-13- 5.3
OTHER PERFORMANCE DATA I5 FOR TIME OF PNLTM OF 10-13- 7.5

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-13- 5.4

REFERENCE SURFACE WEATHER CONDITIONS 	 TEMP = 77.0 F C REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921(CISA) / 0.25 DB	 ATMOSPHERIC ATTENUATION SAE ARP866(REV)
CIS A MODE 1 PASS WITH AUTO-START 	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR 3ASIC DATA = .500 SECONDS	 (DO REL. 0.0002 MICROBAR)

€w AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 1/3 3CTAVE9 OVERALLr A-WTDw
r w	 PNL. PNLT 6 EPNL
E. r



NOISE ADJUSTMENT PARAMETERS

	

REF.	 TEST
WEATHER

AMB. TEMP. (DEG F)	 77,0	 56.1
REL, HUM. (PCT)	 70.0	 45.3

PREFORMANCE
PATH SPEED (KNI	 .146 0 9	 137.5
AVE FN/D	 ILBS1	 3810.0	 3763.5

FLIGHT PROFILE GEOMETRY
MINIMUM DISTANCE IFT)	 369.
NOISE PATH DIST. (FT)	 413.

CALCULATED NOISE LEVELS
MEASURED EPNL =	 94.1 EPNDS
DELTA 1 IARP8661 =	 2.1 EPNDB
DELTA 2 -	 -0,5 EPNDB
DELTA S =	 --0.3 EPNDB
DELTA FNID =	 090 EPNDB
REF. EPNL FNID =	 95.5 EPND9

412.
462.

0 .11-

Q

w

TABLE C-6.3 ;CONTINUED)

DC-8 REFAN LANDING APPROACH (S F = 35°) FLYOVER - NOISE TEST CONDITION ISUMMARY

FAR PART 36 CALCULATED NOISE LEVELS 	 -

MODEL DC-9--31	 FUSELAGE N0. 741	 REGISTRATI ©N N4, N54638
FLIGHT NO. 20	 TEST RUN NO	 44	 MICR ©PHONE NO.	 6

PAGE _	 1'

TEST DATE 2-01-75
MiC. LOCATION 10

REFERENCE CONDITI ONS-DC-9 REFAN 35 BEG APPROACH .USING FINAL CORR CURVE SLOPE

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM= 99.9 PNDB	 DCF= -5.8 DO	 EPNL= 94.1 EPNDB

SUMMARY OF DELTAI CALCULATIONS

MEASURED ADJUSTED
FREQUENCY SPL '•.NOISINESS SPL NOISINESS

IHZ1 (OB) tNOYS) (DB) (NOYS)
50 70.3 1.9 71.2 2.1
63 68.6 2.2 69.6 2.4
80 64.4 2.0 65.4 2.2

100 68.2 3.6 69.2 3.9
125 75.7 7.5 76.7 8.1
160 81.0 12.1 81.9 12.9
200 79.9 12.9 80.9 13.8
250 T5.2 10.0 76.1 10.6
315 80.1 14.7 81,0 15.7
400 80.7 16.8 81.7 18.0
500 8094 1605 81.4 17.6
630 79.4 15.3 80.3 16.4
800 78.i 14.0 79.0 14.9

1000 76.4 12.5 77.4 13.4
1250 75.2 13.1 76.2 14.1
1600 76.3 1805 77.4 2090
2000 74.9 19.4 76.3 21.3
2500 73.6 20.3 75.4 22.9
3150 69.0 15.8 71,5 18.8
4000 1.65.8 12,7 69.4 16.2
5000 68.9 14.7 73.2 19.7
6300 70.6* 15.4 76.9* 23.6
8000 61.7 6.7 70.6 12.5
10000 50.7 2.6 63.4 6.2

PNL 98.9 PNDB 101.1 PNDB
PNLTM 99.9 PNDB 102.0 PNDB

* BAND PRODUCING TONE CORRECTION

-,b-x4.-._v,-r^^#.,i: ,n 	 v,	 .•••. -n 3eL'rlti^^^,«:.^--w.:'.-'sr_^.:_^aur=^^, stie" .ic.^r^:r^.e:.e-...:x.^..iiefea.tr.^:aat'w.x:w;._^_.:s^Eii.a ..::n1.a.+Q^s 	.._-.^-- y^-.__:z^,..^ri^ia!s,r^..s..:uaava^rM w:N.:TMVi,.cs4u_ze,^x kr'13iv-.-_a n:i1.-e^w.kr -.r.^^a-.iy!'.:i..rwi+r....rw.v,«^s3.;^sztw..s-fists.y«........'t:^^x_.-v.::.,..us.tiulr.^^.f..
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TABLE C-6.4
DC-9 REFAN LANDING APPROACH O F = 3501 FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36	 FLYOVER NOISE LEVELS F

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-3-75	 DATA PROCESSED 07/01/75 PAGE 1

MODEL DC-9-31	 REG. N0. N54638

OC-9-31 REFAN FLYOVER NOISE TEST

FAR PART -5a NOISE LEVELS

ENGINE/NACELLE CONFIGURATION -- PSWA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- LANDING APPROACH 	 DATA CLASS -- H POWER
MEASUREMENT TYPE -- BENEATH FLT PATH, 4	 FEET ABOVE SANDY DIRT
RECORDING AT X = - 6978.1D,	 Y =	 198.0, Z = -1.0 FEET FROM THPESHOLC
REFERENCE RECORDING LOCATION	 X = -6076.0, Y =	 .0, Z =	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA WEATHER DATA
MIC. NUMBER	 6	 FUSE. NO. 741	 AVG. NIRT =	 4851. RPM AMB. TEMP. = 57.2 F
MIC. LOCATION 10	 FLIGHT	 20	 AVG. EPR	 =	 1.149 REL.

ABS.
HUM.	 =
HUM.	 -

40.5 PrT
/M34.9 GMMIC. A/P	 DEGORIENT GRAZING	 RUN	 46	 HEADING =	 30.

TEST SITE	 YUMA	 HEIGHT	 =	 377.8 FT	 FLAP POS.	 =	 34.7 DEG MIND SPEED = 9. KN
TEST DAT E	 2-01-75	 LAT. DEV. = --202.7 FT	 PATH ANG.	 _	 -2.6 DEG MIND DIR.	 = 20. DEG
TEST NUMBER JOB 511	 SLNT.RNG. =	 428.7 FT	 PITCH ANG. =	 2.5 DEG STA. PRESS = 30 999IN HG
JOB REEL	 A5359	 PATH SPD. =	 137.8 KN	 GR. WEIGHT =	 99600. LB RT. THETA	 = .	

C

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10-31-41.6
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10-31-43.5

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-31-41.7

REFERENCE SURFACE WEATHER CONDITIONS 	 TEMP = 7790 F & REL. HUM. = 70.0 PCT
f

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921(CISA) / 0.25 DB	 ATMOSPHERIC ATTENUATION SAE ARP866(REV1
CISA MODE 1 PASS WITH AUTO-START	 BASIC UNIT SOUND PRESSUR
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 	 IDS REL. 0.002 MLCROBARI

w AVERAGING TIME = 1.500 SECONDS	
DATA TYPES 113 OCTAVE * OVERALL, A-MTD,

PNL, PNLT & EPNL
w
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TABLE C-6.4 ICONTINUEDI

DC-5 REFAN LANDING APPROACH 18 F ^ 350) FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS

MODEL DC-9-31	 FUSELAGE N0. 741	 REGISTRATION NO. N54638
FLIGHT NO. 20	 TEST RUN NO -46'` 	 MICROPHONE NO.	 6

PAGE - 2

TEST DATE 2-01-75
MIC. LOCATION 10

REFERENCE CONDITIONS-DC-9 REFAN 35 DEG APPROACH USING FINAL CORR CURVE SLOPE

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM= 99.9 PNDB	 DCF= --5e7 DB	 EPNL= 94.2 EPNDB

SUMMARY OF DCLTAI CALCULATIONS

MEASURED ADJUSTED NOISE ADJUSTMENT PARAMETERS
FREQUENCY SPL NOISINESS SPL NOISINESS

(HZI (OB) 'A NOYS) (DB) (NOYS) REF.
50 70.2 1.9 71.5 2.1 WEATHER
63 66.0 1.7 67,2 20 AMB. TEMP.	 (DEG F) 77.0
BO 61.9 1.7 63.2 1.8 REL. HUM.	 (PCTf 70.0

100 68.7 3.8 '10.0 4.2
125 75.8 7.5 77.1 8.4 PREFORMANCE
160 8000 11.3 81.3 12.3 PATH SPEED (KNI 146.9
200 8005 13.5 81.8 14.7 AVE FN/D	 (LOS) 3810.0
250 72.8 8.4 74.0 9.2

80.6* 15.3 81.9* 16.8 FLIGHT PROFILE GEOMETRY
400 7798 13.7 79.0 15.0 MINIMUM DISTANCE (FT) A69.
500 79.4 15.3L 80.7 1668 NOISE	 PATH DIST.	 (FT) =,92.
630 7P.7 14.6 80.0 16.0

13.8 79.2 15.1 CALCULATED NOISE LEVELS
1000 76.9 12.9 78.2 14.1 MEASURED EPNL	 = 94.2 EPNDB
1250 75.7 13.6 77.1 15.1 DELTA 1 (ARP866)	 = 2.7 EPN06
1600 76.3 18.5 77.9 20.7 DELTA 2	 = -0.6 EPNDB
2000 75.4 20.0 77.3 22.8 DELTA S	 - -0.3 EPNDB
2500 74.7 2i.8 77.1 25.5 DELTA FN/D	 = 0.0 EPNDB
3150 69.6 16.5 72.9 20.7 REF. EPNL FN/D	 = 96.0 EPNDB
4000 65.4 12.3 69.9 16.8
5000 67.8 13.6 73.2 19.7
6300 69.5 14.2 77.0 23.8
8000 61.0 6.4 71.6 13.4

10000 49.4 2.3 64.2 6.5

PNL 99.0 PNDB 101.7 PNDB
PNLTM 99.9 PNDB 102.6 PNDB

* $AND PRODUCING TONE CORRECTION

TEST

57.2
40.5

137.8
3752.5

428o
454.

0	 9	 -	 41
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TABLE GB.5
DC-9 REFAN LANDING APPROACH (6 . = 35°) FLYOVER-NOISE TEST CONDITION ISUNMARY

FAR PART 36	 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-3-75	 DATA PROCESSED 07/01/75 PAGE 1

MODEL DC-9-31	 REG. NO. N54638

OC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINEMACELLE CONFIGURATION -- PCWA JT8D-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- LANDING APPROACH	 DATA CLASS -- H POWER
MEASUREMENT TYPE -- BENEATH FLT PATH. 4	 FEET ABOVE SANDY DIRT
RECORDING AT X = -6978.0• Y =	 198.0. Z = -1.0 FEET FROM THRESHOLD
REFERENCE RECORDING LOCATION	 X = -6076.09 Y =	 00, Z =	 .0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA WEATHER DATA
MIC. NUMBER	 6	 FUSE. NO. 741	 AVG. N1RT =	 4836. RPM AMB. TEMP. = 57.8 F
MIC. LOCATION 10	 FLIGHT	 20	 AVG. EPR	 --	 1.149 REL. HELM.	 = 40.7 PCT
MIC. ORIENT GRAZING	 RUN	 48	 A/P HEADING =	 30.	 DEG ABS. HUM.	 = 5.0 G%/M3
TEST SITE	 YUMA	 HEIGHT	 =	 356.4 FT	 FLAP POS.	 =	 34.7 DEG WIND SPEED = 7. KN
TEST DATE	 2-01-75	 LAT. DEV. = -195.7 FT	 PATH ANG.	 _	 -2.7 DEG WIND DIR.	 = 360. DEG
TEST NUMBER JOB 511	 SLNT.RNG. =	 406.6 FT	 PITCH ANG. =	 3.8 DEG STA. PRESS = 30.07 IN HG
JOB REEL	 A5359	 PATH SPD. =	 135.1 KN	 GR. HEIGHT =	 97600. LB RT. THETA	 = .9998

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10-49- 9.6
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10-49-11.5

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 10-49- 9.6

REFERENCE SURFACE WEATHER CONDITIONS	 TEMP = 77.0 F S REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921(CISA) / 0.25 DB	 ATMOSPHERIC ATTENUATION SAE ARP866(REV)
LISA M.DE 1 PASS WITH AUTO-START 	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 	 IDB REL. 0.0002 NICROBARI
AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 1/3 OCTAVE. OVERALL. A—WTD,

PNL, PNLT S EPNL
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TABLE C-6.5 (CONTINUED)
DC-9 REFAN LANDING APPROACH O F = 350) FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS

MODEL DC-9-31	 FUSELAGE NO. 741	 REGISTRATION NO. N54638
FLIGHT NO. 20	 TEST RUN NO 48	 MICROPHONE N0.	 6

PAGE a 2

TEST DATE 2-01-75
MIC. LOCATION 10 ..,

REFERENCE CONDITIONS-DC-9 REFAN 35 DEG APPROACH USING FINAL CORR CURVE SLOPE

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM= 100.2 PNDB DCF= -5.8 OB 	 EPNL= 94.4 EPNDB

SUMMARY OF D€LTAI CALCULATIONS

MEASURED ADJUSTED NOISE ADJUSTMENT PARAMETERS
FREQUENCY SPL NOISINESS SPL NOISINESS

(HZ1 (OB) (NOYS) (DB) (NOYS) REF.
50 70.5 119 71.3 201 WEATHER
63 6808 2.3 6906 2.5 AMB. TEMP. (DEG F) 77.0
80 6209 108 63.7 1.9 REL. HUM.	 (PCT) 70.0
100 6801 3.6 68.9 3.9
125 76.6 801 77.5 8.6 PREFORMANCE
160 8109 12.9 82.7 13.6 PATH SPEED (KN) 146.9
200 8097 13.7 81.5 14.5 AVE FN/D	 (LBS) 381000
250 73.2 8.6 74.0 9.2
315 8008 1505 81.6* 16.4 FLIGHT PROFILE GEOMETRY
400 790 15.3 80.1 16.2 MINIMUM DISTANCE (FT) 369.
500 7908 15.7 80.6 16.6 NOISE PATH DIST. (FT) 3969
630 78.9 14.9 79.7 15.7
800 79.1 15.1 79.9 1509 CALCULATED NOISE LEVELS
1000 76.6 12.7 77.4 13.4 MEASURED EPNL	 = 94.4 EPNDB
1250 7509 13.8 76.8 14.7 DELTA L (ARP8661 2.0 EPNDB
1600 77.2 19.7 78.3 21.2 DELTA 2	 = -0.4 EPNDB
2000 75.8 20.6 77.2 22.6 DELTA S	 = -0.4 EPNDB
2500 74.6 21.7 76.4 24.6 DELTA FN/D	 = 0.G EPNDB
3150 69.9 16.8 72.4 20.0 REF, EPNL FN/D	 = 95.6 EPND6
4000 65.6 12.5 69.2 16.0
5000 68.3 14.0 72.7 1900
6300 69.8* 14.5 76.2 22.5
8000 61.8 6.8 71.0 12.8

10000 50.6 2.5 63.6 6.2

PNL 99.3 PNDB 101.4 PNDB
PNLTM 100.2 PNDB 102.1 PNDB

* BAND PRODUCING TONE CORRECTION

TEST

57.8
40.7

135.1
3756.1

406.
435.

^- 1W m': tl:i4i^	 -isi.Y^•^+i.:.'i- _^^> r'.V^^..t:^...i 	 ..rs_wv:^i	 uu^:... xY.-4:LtUis3e.fuL._'.^ i.,;d 	 -	 y



TABLE C-6.6

DC-8 REFAN LANDING APPROACH O F ¢ 350.1 FLYOVER-NOISE TEST CONDITION ,SUMMARY

FAR PART 36 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-3-75	 DATA PROCESSED 07/01 / 15	 PAGE 1

MODEL DC-9-31 REG. N0. N54636

DC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINE/NACELLE CONFIGURATION --- P&WA JTSD-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- LANDING APPROACH	 DATA CLASS ----	 H POWER
MEASUREMENT TYPE -- BENEATH FLT PATH, 4 FEET ABOVE SANDY DIRT
RECORDING AT X = -6976.0, Y = 198 . 0, Z = -1.0 FEET FROM THRESHOLD
REFERENCE RECORDING LOCATION X = -6076.0 * Y =	 .09 Z =	 .0 FEET

MEASUREMENT , INFO	 AIRPLANE AND ENGINE DATA	 WEATHER DATA
MIC. NUMBER	 &	 FUSE. NO. 741	 AVG. N1RT =	 4948. RPM AMS. TESP. = 5694 F
MIC. LOCATION 10	 FLIGHT	 20	 AVG. EPR	 1.160	 REL. HUM. = 38.0 PCT
MIC, ORIENT GRAZING 	 RUN	 49	 A/P HEADING = 	30. DEG ASS. HUM„	 4.7 GM/M3
TEST SITE	 YUMA	 HEIGHT	 = 368.0 FT FLAP POS. =	 34.1 DEG MIND SPEED =	 4. KN
TEST DATE	 2-01-75	 LAT. OEV. = -189 . 8 FT PATH ANG. -	 -3 . 1 DEG WIND DIR. = 350. DEG
TEST NUMBER JOB 511	 SLNT .RNG. = 414 . 0 FT PITCH ANG. =	 1 . 6 DEG	 STA. PRESS = 30.07 IN HG
JOB STEEL	 A5359	 PATH SPD. = 13$ . 8 KN GR. WEIGHT = 96300. LB	 RT. THETA = 1.0006

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 11- 0-26,02
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 11- 0-28.0

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 11- 0-26.2

REFERENCE SURFACE WEATHER CONDITIONS	 TEMP = 77.0 F A REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921(CISA) / 0.25 D8	 ATMOSPHERIC ATTENUATION SAE ARP866(REV)
CISA MODE 1 PASS WITH AUTO -START	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = . 500 SECONDS	 (D8 REL. 0.0002 MICROSAR)
AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 113 OCTAVE. OVERALL. A-WTD.

PNL * PNLT C EPNL
w

G

F
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TABLE C-6.6 (CONTINUED)

DC-9 REFAN LANDING APPROACH O F = 350) FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS

MODEL DC-9-31	 FUSELAGE NO. 741	 REGISTRATION NO. N54638
FLIGHT N0. 20	 TEST RUN NO 49	 MICROPHONE NO.	 6

PAGE =	 2

TEST DATE 2-01-75
MIC. LOCATION 10

REFERENCE CONDITIONS-DC-9 REFAN 35 DEG APPROACH USING FINAL CORR CURVE SLOPE

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM= 100.2 PNDB DCF= -5.3 DS	 EPNL= 94.9 EPNDB

SUMMARY OF DELTAI CALCULATIONS

MEASURED ADJUSTED NOISE ADJUSTMENT PARAMETERS
FREQUENCY SPL NOISINESS SPL NOISINESS

(HZ) (D8) (NOYS) (DB) (NOYS) REF.
50 71.5 2.1 72.5 2.3 WEATHER
63 71.8 3.0 72.8 3.3 AMB. TEMP.	 (DEG F) 77.0
80 73.7 4.5 74.7 4.9 REL. HUM.	 iPCT) 70.0

100 77.0 7.6 78.0 8.3
125 79.9 10.5 80.8 11.2 PREFORMANCE

1810 81.4 14.3 82.3 15.3 PATH SPEED (LBO) 3810.8
250 74.2 9.3 75.2 1000
315 80.4 15.1 81.4 16.2 FLIGHT PROFILE GEOMETRY
400 7895 14.4 79.4 15.4 MINIMUM DISTANCE (FT) 369.
500 80.1 16.1 81.1 17.2 NOISE PATH DIST.	 (FT) 389.
630 78.8 14.7 79.7 15.7
800 77.9 13.9 78.9 14.9 CALCULATED NOISE LEVELS
1000 77.1 13.1 78.2 14.1 MEASURED EPNL	 = 94.9 EPNDB
1250 75.1 13.1 76.3 14.2 DEL A 1 (ARP8661	 = 2.2 EPNDB
1600 76.4 18.6 77.7 20.4 DELTA 2	 = -0.5 EPNDB
2000 75.2 19.6 76.8 22.0 DELTA S	 = -0.2 EPNDB
2500 74.1 20.9 76.2 24.3 DELTA FN/D	 = -0.1 EPNDB
3150 70.0 1609 72.9 20.7 REF. EPNL FN/D	 = 96.2 EPNDB
4000 65.5 12.4 69.7 16.6
5000 67.3 13.1 72.3 18.5
6300 69.1* 13.9 76.3* 22.7
8000 60.9 6.4 71.1 12.9

10000 49.1 2.2 63.4 6.2

PNL 99.4 PNDB 101.7 PNDB
PNLTM 100.2 PNDB 102.4 PNDB

* BAND PRODUCING TONE CORRECTION

TEST

58.4
38.0

138.8
3994.2

414.
436.

F	 r	 Y,	 L
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TABLE G6.7

DC-9 REFAN LANDING APPROACH O F 	 35*) FLYOVER-NOISE TEST CONDITION SUMMARY

FAR PART 36	 FLYOVER NOISE LEVELS

DATA IDENTIFICATIbl	 INFORMATION

DATA DIGITIZED 2-17-75	 DATA PROCESSED 07/01/75 PAGE 1

MODEL DC-9-31	 REG. N0. N54638

DC-9-31 REFAN FLYOVER NOISE TEST

FAR PART 36 NOISE LEVELS

ENGINE/NACELLE CONFIGURATION -- PEWA JTBD-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- LANDING APPROACH	 DATA CLASS --	 H POWER
MEASUREMENT TYPE -- BENEATH FLT PATH, 4	 FEET ABOVE SANDY DIRT
RECORDING AT X = -6978.0. Y =	 198.0. Z = -1.0 FEET FROM THRESHOLD
REFERENCE RECuKDING LOCATION	 X = -6076.0, Y =	 .0: Z =	 ,0 FEET

MEASUREMENT INFO	 AIRPLANE AND ENGINE DATA WEATHER DATA
MIC. NUMBER	 6	 FUSE. NO. 741	 AVG. NIRT =	 4982. RPM	 AMS. TEMP. = 58.2 F
MIC. LOCATION 10	 FLIGHT	 20	 AVG. EPR1.161	 REL. HUM.	 = 37.8 PCT
MIC, ORIENT GRAZING	 RUN	 50	 A /P HEADINGW=	 30. DEG	 ABS. HUM.	 = 4.7 GM/M3
TEST SITE	 YUMA	 HEIGHT	 =	 387.4 FT	 FLAP POS.	 -	 33.7 DEG	 WIND SPEED = 2. KN
TEST DATE	 2-01-75	 LAT. DEV. = -183.4 FT	 PATH ANG.	 _	 -2.4 DEG	 WIND DIR.	 = 360. DEG
TEST NUMBER .SOB 511	 SLNT.RNG. =	 426.6 FT	 PITCH ANG. =	 2.4 DEG	 STA. PRESS = 30.07 IN HG
JOB REEL	 A5359	 PATH SPD. =	 142.5 KN	 GR. WEIGHT =	 95100. LB	 RT. THETA	 = 1,0006

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 11-11- 5.3
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 11-Lt- 6.5

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION	 11-11- 503

REFERENCE SURFACE WEATHER CONDITIONS 	 TEMP = 77.0 F C REL. HUM. = 70.0 PCT

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921(CISA) / 0.25 DB 	 ATMOSPHERIC ATTENUATION SAE ARP866(REV)
CISA MODE 1 PASS WITH AUTO-START 	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = .500 SECONDS 	 (D6 REL. 0.0002 MICRDBARI

w 
AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 1//3 

OCTALTw6OEPNLLL. 
A-WTO.

.a



w
.P
p	 i

TABLE C-6..7 (CONTINUED)

DC-9 REFAN LANDING APPROACH O F = 30) FLYOVER-NOISE TEST CONDITION [SUMMARY

FAR PART 36 CALCULATED NOISE LEVELS PAGE - 2

MODEL DC-9-31	 FUSELAGE NO.	 741 REGISTRATION NO.	 N54638 TEST DATE 2-01-75
FLIGHT NO. 20	 TEST RUN NO	 50 MICROPHGNE ND.	 6 MIL. LOCATION 10

REFERENCE CONDITIONS-OC-9 REFAN 35 DEG APPROACH-USING FINAL CORR CURVE SLOPE

SUMMARY OF MEASURED NOISE LEVELS.

PNLTM=	 99•.6 PNOB	 DCF=	-5.6 OB EPNL= 94.0 EPNDB

SUMMARY OF DELTA( CALCULATIONS

MEASURED ADJUSTED NOISE ADJUSTMENT PARAMETERS
FREQUENCY SPL	 NOISINESS SPL	 NOISINESS

(HZ1 (DB)	 (NOYS) (DB) (NOYS) REF. TEST
50 78.1	 4.1 79.4 4.7 WEATHER
63 76.9	 408 78.2 5.5 AMB. TEMP.	 (DEG F) 7710 58.2
80 74.8	 40 76.1 5.5 REL. HUM.	 (PCT) 7000 37.8

100 74.8	 6.4 76.1 7.1
125 76.5	 1.9 77.8 8.8 PREFORMANCE
160 79.7	 1101 81.0 12.1 PATH SPEED (KN) 146.9 142.5
200 7894	 11.6 79.7 12.7 AVE FN/D	 ILBS) 3810.0 4038.0
250 71.2	 7.5 72.5 8.2
315 79.7	 14.4 81.0 15.7 FLIGHT PROFILE GEOMETRY
400 7508	 1109 77.0 13.0 MINIMUM DISTANCE (FT) 369. 428.
500 8000*	 16.0 81.3* 17.5 NOISE PATH DIST.	 (FT) 369. 428.
630 77.3	 13.3 78.6 14.5
800 76,8	 1208 78.1 14.1 CALCULATED NOISE: LEVELS

1000 76.1	 12.2 77.5 1394 MEASURED EPNL =	 94,0 EPNDB
1250 75.0	 13.0 76.5 14.4 DELTA 1 (ARP8661 -	 2.7 EPNDB
1600 75.2	 17.2 7609 19.3 DELTA 2 =	 -0.6 EPNDB
2000 74.7	 19.0 7697 21.9 DELTA S -	 -0.1 EPNDB
2500 73.6	 20.3 76.2 24.2 DELTA FN/D =	 -0.2 EPNDB
3150 69.1	 15.9 72.4 200 REF. EPNL FN/D =	 95.7 EPNDB
4000 65.1	 12.1 6908 16.6
5000 65.4	 11.5 70.8 16.7
6300 66.9	 11.9 74.4 2000
8000 58.7	 5.5 69.4 11.5

10000 47.6	 109 62.4 5.8
PNL 98.4 PNDB 10191 PNDB
PNLTM 99.6 PNDB 102.3 PNOB

* BAND PRODUCING TOME CORRECTION
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TABLE C-7.1
TYPICAL SIDELINE FLYOVER-NOISE DATA

y	
FAR PART 36	 FLYOVER NOISE LEVELS

L:	 CATA IDENTIFICATION INFCRMATICN
ID
iti	 CATA CIGITIZEC 2-1-15	 DATA PROCESSEC 04/15/75 PAGE 1

MU CEL OC-9-31	 REG. NC. N54638

CC-9-31 REFAN FLYOVER NCISE TEST

MEASLREC NOISE LEVELS

ENGINE/NACELLE CCNFIGURATICN -- Pj8A JT20-109 ENGINES WIT#- ACOUSTICALLY TREATED
N ELL

TYPE OF FLYCVER -- SIPULATED T.C. CLIMB 	 CATA CLASS --- FN/DLT = 9500 	 LBS
MEASUREMENT TYPE	 .25 NMI SIDELINE, 4	 FEET ABCVE SANDY DIRT
AECCRvIVu AT X =	 53E.C, Y =-1461.09 Z = 4.0 FEET FROM WEST—MGST END OF RUNWAY

MEASUREMENT IN FO	 AIRPLANE AND ENGINE CATA	 WEATHER DATA
NIC. NuMPER	 9	 FLSE. NO. 741	 AVG. N1RT =	 7463. RPM	 APB. TEMP. = 52.5 F
VIC. LCCATICN 16	 FLIGHT	 16	 AVG. EPR	 1.726	 REL. HUM. = 35.1 PCT
PIC. CPIENT CRAZING	 RLN	 16	 A/P HEADING =	 210. DEC	 ABS. HUM. = 3.6 GM/P3
TEST SITE	 YUMA	 EEIGHT	 - 958.4 FT FLAP PCS. = UP 2.1 DEC 	 kIND SPEED =	 4. KN
TEST CATE	 1-29-75	 LAT. DEV. = 1498.5 FT PATH ANG. =	 10.5 JEG	 WIND DIR. = 260. DEG
TEST NUPPER JOB 511	 SLNT.RNG. = 1778.7 FT PITCH ANG. = 	 19.3 DEG	 STA. PRESS = 29.81 IN hG
JOB PEEL	 A5282	 PATH SPD. = 175.0 KN GR. WEIGHT = 99900. LB 	 RT. THETA = .9956

AIRPLANE SPACE POSITICNING IS RELATIVE TO PIC FCR TIME AT MIC OF 10-42-22.8
DTFER PERFGRPANCE DATA IS FOR TIME OF PNLTM CF 1`-42-26.5

TIME OF .AIRCRAFT AT MYNIMUN DISTANCE FROM PICRCPHCNE LOCAL N 10-42-2241

DESCRIPTICN OF ACOLSTICAL CATA PRCCESSING

CISAYNQCETYIEPASS SIn In
LL 

H i UTO-i p^ i
C1 5AI 	 / 0.25 CB	

EASIC UNIT
SAMPLE INTERVAL FCR EASIC CATA = .500 SECONDS
AVFAt(ING TIME = 1.500 SECCNDS 	 CATA TYPES

SCUNC FRESSURE LEVEL
(CB REL. 0.0002 MICROBAR)
1/3 OCTAVE, CVERALL• A—WT09
PNL s FNLT C EPNL

w
4P
w



PEASURE4 SPL HISTGRV
START TIME 10 42 19.000

113	 C.P. AM@ O.0

92.4CMFt 50 1 65.2
63 57.1 67.1
€C 50.9 67.1

(2)--- 1C0 4S.3 68.4
125 45.0 E5.9
160 47.5 69.3

NCCEL CC-9-31
FFcG. A54638

0.5	 1.c

6 6 .2 65.1
68.2 65.0
68.5 6E.8

6S.4 7C.1
71.0 7C.7
71.1 70.9

200 46.2 66.6 67. 1 66-1
250 44.4 64.9 64.7 bl-9
315 42.3 60.7 61.2 63.2

4C0 39.8 E3.3 EF.5 71.6
Go
E30

37. G6.4 7.3.3
71.2

73.0
71.835.5 68.3

ECO 35.0 67.E E8.1 66.3
1000 34.6 61.9 64.8 66.6
125-0 30.9 58.1 61.1 62.3

1600 26.8 53.2 55.6 56.5
2C00 25.7 45.9 49.2 5043
2500 22.7 36.5 40.8 42.1

w
'A	 TABLE C-7.1 (CONTINUED)N

TYPICAL SIDELINE FLYOVER-NOISE DATA

4CC0 19.9
5£CO 20.0
6300 19.3

{3) iGCGQ 21.2
L CVERALL 60.6

(4)-- A -hTL 45.5
(=F%LT(6) 44.2
ACC FNG
OPT FNC

(8) (7)

2a.6 28.4

(1)

FL7 LCC 16TEST CATE	 1-29-75
RUN 16

1.5 2.0 2.5 3.0 3.E 4.0 4.5 5.0

61.7 68.9 69.5 65.4 69.9 70.S 7C.7 7C.8
68.7 68.8 70.1 7C.4 71.5 71.l 71.6 71.3
69.5 70.0 71.0 72.0 73.1 73.9 73.0 72.E

70.5 11.9 71.7 71.6 71.2 71.1 70.2 6S.6
71.1 71.0 70.1 65.7 69.2 69.3 6E.0 66.3
69.S 69.2 68.6 67.5 65.2 65.7 t;7.3 69.3

64.0 f2.5 63.9 66.6 71.1 73.5 75-6 77.5
61.2 65.2 70.5 73.6 77.4 75.1 8C.7 8£.8
68.6 72.6 7596 77.4 79.5 80.2 81.0 81.1

73.5 76.7* 78.6 7S.4* 79.0 77.8 77.0 75.7
74.0 74.1 73. 72.5 71:4" 74.3 75.8 78.0
71.4 69 6 70. 74.1 7 .2* 78.2* 78.1* 77.2

66.6 11.7 73.3* 74.2 73.5 72.9 72.9 74.2
6 7.9* 69.0 69.4 7C.5 71.9 72.0 7 i.9 71.4
62.6 66.2 67.4 6E.0 68.0 66 * 5 6S.i 69.1

57.5 60.1 62.7 63.E 6495 64.7 6S.3 66.0
51.3 `.3.8 56.0 57.3 58.6 59.8 60.1 60.5
+3.6 46.1 48.2 45.2 51.0 52.2 52.6 53.0

30.6 34.2 36.5 38.1 41.7 42.8 43.3 43.3
23.8 25.5 2j.6 33.9 3290 33.4

PAGE 2

5o5	 6.0

72.0 72.5
72.1 72.5
72.0 73.5

69.2 71.7
64.4 64.9
71.7 73.7

79.4 81.2
82.1 82.8
81.7 82.8

74.9 75.2
79.8* 82.0*
76.7 77.3

76.0 77.5
73.0 74.2
70.4 71.4

66.8 67.5
61.5 62.1
53.8 54.3

44.0 45.0
34.3 34.9

78.E EC.2 6C.9 81.6 E2.9 84.1 65.1 86.3 86.9 E7.4 87.6 88oL 89.9
72.2 74.7 75.7 76.5 78.2 79.4 80.6 81.6 82.0 82.4 82.5 83.5 84.13
81.1 E3.5 84.6 85.5 E7.6 89.2 9C.2 90.8 91.2 91.8 92.0 92.8 94.1
81.1 E3.5 84.6 66.6 E8.2 90.3 9C.S 92.2 92.8 S3.0 92.0 94.2 96.0
2522 2358 2281 2176 2081 1996 1528 1811 1827 1795 1776 1770 1776
2100 2026 1555 1901 1554 1617 1750 177A 1770 1779 179b 1829 1871

r	 y	 1



TABLE C-7.1 (CONTINUED)
TYPICAL SIDELINE FLYOVER-NOISE DATA

1-29-75

12. C

80.4
82.3
83.2

77. P
700 C;
73. a

80.8
83. 6
81. S

75.6
78.2
76.5

72.4
67.3
63. C

56,8
49.6
39.2

91.0
82.4
93.0
93.0
2461
2950

81.4
82.0
82.2
78.3
70.9
71.6

79.5
82.2
81.9

74.8
75.8
74.3
70.5
65.2
61.0

54.5
45.7
36.0

90.4
81.1
91.9
91.5
2548
3069

81.1
83.0
81.9

7E. 2
72.0
70.9

75.0
82.2
82.1

74.8
74.8
72.9
65, 1
63w 7
59.6

52.1
43.5
33o6

90.3
8006
91.7
91.7
2637
3191

PAGE 3

12.5 13.0

MEASUPEC SPL HISTORY PEDEL CC-9-31 FLT 16 MIC S TEST DATE
START	 TIME 1C 42	 19.CCC REG, N54638 RUN 16 LUC 16

1/3 C.P. 6.5 7.0 7.5 E.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5
GMF (I-Z)

50 72.9 71.6 73.4 73.9 75.8 75.6 76.1 75.5 79.0 80.6 81.6
63 73.5 75,7 16.9 77.7 77.7 -78.5 79.0 7S.0 80.0 81.4 81.7
80 73.1 74.E 7594 75.6 74.7 73.4 75.5 77.2 79.7 82.2 82.5

LCO 71.4 71.2 69.5 7C.1 72.0 13.0 73.8 73.9 74,5 76.3 77.3
125 65.4 66.5 66.4 66.2 66.7 67.2 68.4 67.8 68.3 6996 65.9

76.5 7

33
8.2 78.8 77.7 77.4 76:.9 76.5 76.5 74.816000 75.64

8.1 8

7

3

E.2

E5.2 ES.8 86:1 X5.8 85.3 84.7 54.1 84.5 83.b0
315 8399 84.4 84.9 85.2 85.6 €5.4 34.5 82.8 81.8 81.8 81,5

4CC 76.0 77.4 78.4 70.4 78.3 77.3 76.9 75.3 74.3 74,5 75.0
500 83.7* 84.5* E5.2* 84.8* 84.9* E3.6* 82.6* 80.3* 79.0* 78.9* 7E.2
(;30 77.2 77.3 71.3 77.3 78.5 78,3 77,9 75.6 75.4 76.1 76.4

ECO 78.3 70.4 18.9 78.3 78.7 17.9 7.3 75.6 74.5 74.4 73.7
1CC0 74.9 74.3 74.3 73.7 74.1 73.4 2.6 7C.6 69.5 b9.3 65.0
1250 71.9 71.1 70.7 65.9 70.1 69.0 63.0 b5.9 65.3 64.7 64.2

1600 66.9 65,R 65.2 64,7 C4.6 63.4 62.7 E1.0 59.7 59.1 5E.b
2CCO 41.9 60.4 ! 9.3

51.0
58.6 513.2 56.9 ,)6.4 =4.6 52.9 `51,8 5C.7

4C.42500 53.6 52.2 50.2 49.3 46 * 5 4745 44.8 42.8 41.5

3150 44.2 41 * 1 41.2 44.6 39.6 37.9 35.8 32.6 3C.3 28.8 27.0
4CCC 3492 32.E 31.1 29.3 26.2 26.8 24.4
SCCC

63CC
FCCO

1CCC0

OVERALL 90.5 51.4 S2.i 92.2 52.5 52.0 91.6 90.7 90.6 51.2 91.1
A-kJE 85.8 86.1 66, 6 86 * 5 E6.8 66.1 85.4 83.7 32.5 133.0 82.6

FAL 95.2 55.6 56,1 55.9 96.1 55.4 94.9 53.8 93,4 93.7 93.2
r-,NLT 57,5 S8.0 SE.S 4E.2 58.2 57,4 96.E 5:.4 94.8 94.9 93.2

ACC	 FRt 1T93 1820 1856 1500 1951 2009 2074 21 Z2- 221E 2294 2375
CPT	 FIVC 1923 1984 2054

I

2132 2216 2307 2433 250: 2610 2720 2E34

(9)w
rPw

aea 9.11dw^^Elp f ^A^51F^`:':Y '.^ ,r .^-_^..M.T""_.r'^.,. ^_:.m..^T.y,t»pKy_...-.^.«^Ter^.^^-^•'`C.•?n'^?I'w-_.rs+-... 	 r---^-;^'!rs:rZ'C'Q"rMi`nnn'i'^x
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TABLE C-7.1 (CONTINUED)
TYPICAL SIDELINE FLYOVER-NOISE DATA

NEASUPEC SPL HISTCRY RCGEL CC-9-31 ELT 16 PIC	 9 TEST DATE	 1-29-75
START	 TIME 10 42 19.000 REG. N54638 RUi\ 16 LCC 16 PAGE 4

C43(F22j.
13.5 14.0 14.5 15.0 15.5 16.0 16.5 11.0 17.5 18.0 16.5 19.0 19.5 2C.0

F O 81.6 81.2 E1.7 81.3 81.2 E1.: 82.3 61.6 81.E 82.0 81.6 80.3 79.7 60.1
E3 82.0 82. 1 81.0 81.7 F1.7 81.7 82,9 81.8 81.6 61.2 8C.6 80.3 79.9 79.1
8C 81.7 81.7 81.8 82.2 81.8 81.6 80.7 8C.0 78.8 77.9 7E.3 77.6 77.1 711.6

100 78.2 77.5 73.4 7E.6 78.8 78.0 77.5 76.7 75.5 74.4 75.5 75.5 77.2 76.9
125 71.d 71.5 71.6 72.1 73.3 73.7 74.0 72.8 71.8 70.3 71.5 71.3 71.3 7C.3
160 70.1 68.4 67.4 o6.7 66.7 66.3 65.7 55.4 64.8 64.3 64.6 64.9 64.6 63.6

2CO 77.7 75.5 15.3 74.3 74.3 14.1 74.2 i3.3 70.9 67.5 6..0 65.1 64.4 63.5
25C 80.1 79.5 79.4 75.4 79.0 78.8 78.9 7F.2 7[x.4 73.3 72.7 73.1 72.2 71.8
--15 81.6 80.2 EO.1 80.8 81.5 E2.3 82.1 81.5 79.5* 77.1* 77.6* 78.6* 7845* 78.1*

4C0 74.9 15.3 16.3 77.2 78.1 78.5 79:0 78.0 75.8 72.1 73.3 74.7 75.1 75.0
5C0 71.4 7C.7 71.2 69.S 70.0 69.4 68.9 6E.0 65.8 63.4 64.2 64.6 64.9 64.6
E30 71.9* 71.5* 72.3* 7C.9* 72.2* 72.0* 71.3* 69.6* 66.2 64.0 63.5 63.8 62.8 61.7

ECC 65.1 63.7 44.0 63.5 65.1 65.5 65.4 64 4.2 61.6 58.7 56.4 58.b 58.4 57.9
loco 61.8 63.7 6195 60.9 62.1 61.4 60.3 57.8 54.1 51.7 5C.6 50.6 48.9 48.1
1250 55.8 54.7 54.5 52.5 53.4 F296 5,1.6 4S.1 47.0 43.9 43.3 43.5 42.6 42.4

lECO 47.9 45.8 45.4 43.6 44.3 43.3 42.6 40.3 38.4 34.6 34.2 33.8 32.1 30.8
39.2 37.1 36.4 33.6 34.1 32.1 37.6

2C^^ 28.2

3150
4CCC
5CC0

6300
8CC0

1CCC0

OVERALL 89.6 89 . 1 8S.1 89 . 3 69 . 4 69.6 89.5 88.S 88 . 0 86.S 87 . 41 86.6 86.4 86.3
t- h Tr. 79.3 73.5 76.8 78.9 79.5 79.9 19.7 7E.9 76.7 74.0 74.4 75.3 75.3 75.0

FNL 90.7 89.6 69.7 85.9 90.4 90.7 90.5 ES.7 87.7 85.5 85.7 66.2 86.0 85.6
fhLT 9i.9 91.1 S1.2 91.3 92.0 92.2 91.9 SC.E 88.3 86.2 86.6 87.1 86.9 86.5

4093 4227 4363 4499 4636 4773 4911 5049r,PT RAC 3315 3440 3565 3698 3828 3560

+	 ,
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TABLE G7.1 (CONTINUED)
TYPICAL SIDELINE FLYOVER-NOISE DATA

MEASUREC SPL HI STGRY MCCEL CC-9--31 F!.T 16 Pic 9	 TEST DATE	 1-29--75
START	 TIME 10 42 19.00C BEG. N54631 RUN 16 LCC 16

PAGE	 5
/3C.B. 20'5 21.0 21.5 22.0 22.5 23.0 23.5 24.0

50 79.8 78.7 77.9 76.0 79.1 79.
79.779.9 78.963 8C.3 80.4 EC.2 78.9 78.8 -

60 78.4 78.6 78.2 7E.8 78.8 78.1 78.0 77.4

1CC 76.6 75.1 74.5 74.2 74.3 74.4 75.4 75.3
125 70.6 70.8 65.8 65.0 68.2 69.8 70.5 7G.5
LEO 64.1 64.1 64.7 64.3 64.4 E3.6 62.8 62.2

2C0 63.6 64.4 45.7 65.6 64.8 62.5 61.1 55.1
250 71.1 72.1 72.J 71.1 69.7 63.6 68.1 66.2
315 78.3 79.5 73.2 77.9 75.7 75.0 74.8 72.9

4C0 76.7 76.1 76.4 77.7 76.1 75.7* 74.8* 73.3
5C0 66.4 67.7 69.4 65.3 68.5 66.7 65.8 64.6 ----
630 61.4 61.E 62.3 61.0 59.4 56.5 55.3 53.0

ffCC
lH

0
c

59.6* 60.5* E1.6* 6C.1* 57.8*
44.9

54.1
42.8

53.2
42.6

51.9*
41.547.9 48.0 48.1 4E.5

1250 43.0 43.6 43.5 41.5 38.2 36.3 37.7 36.6

lEC0 3C.2
2CCO
25CC

15C

62cc ^-
Ecco

iccco
JV=FeLI 86.7 86.5 E6.6 86.1 E5.7 E,.6 E5.6 E4.6

` A -IATr 75.8 71.0 77.1 76.3 74.6 73.9 73.3 71.7
VNL 86.0 E6.S E7.0 86.3 65.0 E4.3 83.7 E2.3

FhLT 87.1 -88.2 E6.4 81.7 86.2 E5.1 84.4 63.4
ACC RKE 4160 4265 4378 44E7 4596 4707 4617 4527
CPT	 RNC 5188 5327 5466 5604 5742 5E7S 6016 6154

w
46W
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TABLE 07 . 1 (CONCLUDED)
TYPICAL SIDELINE FLYOVER-NOISE DATA

CATA CIGITIZEC 2-1-.i5 	 DATA PROCESSED 04/15/i5	 PAGE 6

NCCEL CC-5-31	 q EG. NC. Nt4E38
FLIGHT 16	 RUN 16	 MIC 9	 LOC 16 TEST•CATE 1-29-75

HIGFLIGHTS CF MEASURED FLYOVER NOISE LEVELS FCR SIMULATED T.G. CLIMEPATH SPEED	 175.0 KN, SLANT RANGE 1770.1 FT. FUR TIME AT MIC 10 42 22.8
AVERAGE THRLST	 12E55.4 LBS

MAX SPL' S
1/3 0.8.

(GB)
82.?
83.0
83.2
78.8
74.0
78.8
83.4
86.1
85.E
79.4
85.2
78.5
78.5
74.5
71.9
67.5
62,1
54.3
45.0
34.9

SPL'S
(TIPS

FJR PALP
1C	 42	 26.5)

SPL NOISINESS
(EB) 4

76.9

(NOYS)

4.5
75.4 5.2
65.5 4.1

3.5
78.2 10.0
33.0 16.0
85.2 20.0
84.9 20.7
78.4 14.3
85.2 22.S
77.3 13.3
76.9 14.E

7C.7 19.?
8.E

51.0 4.3
41.2_ 2.3
31.1 1.2

SPL'S FCR PNLTM
(TIME^IJ 42 26.5)
SPL	 NOISINESS
( 73 ) 4 (ALYS)

	

76.5	 4.9

	

75.4	 5.2

	

65.5	 4.1
a

	

78.2	 10.5

	

83.0	 16.0

	

85.2	 20.0
	a4.9	 20.7

	

78.4	 14.3
85.2* 22.9

	

77.3	 13.3

	

78.S	 14.8

	

70.7	 15.7

	

51.0	 4.3

	

41.2	 2.3

	

31.1	 1.2

MAX 1 / 1 O.S. SPL'S
FCR CCMPOSITE PNL
S PL NOISINESS
(CE)	 (NCYS)

66.9	 12.0

80.,1	 10. 6

94.0	 27.8

84.5 25.2

80.6 16.7

68.8 12.6

45.4	 3.1

FRE	 ,,^CY

5?
8C
10C

16C
2CC
25C
alc

50C
E3C

ICaC
125C

60C
c.00

150
4CCC
5COC
E?OC

19CCC
* BAhD PRODUCING TCNE CORRECTION

CURATICN FACTCR = -2.2 CO
INTEGRATICK TIME = 14.0 SECCNOS (FAR PART 36 TC 1.-C SECOND)
MEASURED EFFECTIVE PERCEIVEC NOISE LEVEL, EPNL = 96.3 EPNDB

it

P LAO = 876.8 DBAB
PNLM = 96.1 PNDB
PNLTP = 98.5 PNCB

M
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TABLE C-7.2
F

TYPICAL TAKEOFF FLYOVER-NOISE DATA

FAR PART 36 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2--1-75	 DATA PROCESSED 04/10/ 75	 PAGE 1

MODEL DC-9-31 REG. NO. N54638

DC-9-31 REFAN FLYOVER NOISE TEST

MEASURED NOISE LEVELS

ENGINE /NACELLE CONFIGURATION -- PEWA MG-109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

TBEN^ATH C FL7 PATHYE 4MEASUREMENT OTYPE -- FEETAABOVAASANDY
POWER

DIRT
RECORDING AT X = —7301.09 Y =	 .0: Z =-81.0 FEET FROM WEST--MOST END OF RUNWAY

MEASUREMENT INFO AIRPLANE AND ENGINE DATA WEATHER DATA
MIC. NUMBER	 L FUSE. NO. 741 AVG. N1RT =

EPR
759de

= 1.755
RPM AMB. TEMP. =

HUM.	 =REL.
50.4 F

PCT34.5MIC. LOCATION C6 FLIGHT 16 AVG.
MIC, ORIENT GRAZING RUN 10 A/P HEADING =	 _10. DEG ASS. HUM.	 — 3.3 GM/M3
TEST SITE	 YUMA HEIGHT = 2428.8 FT FLAP POS. = UP	 2.1 DEG WIND SPEED = 2. KN
TEST DATE	 1-29-75 LA T. DE V. =	 — 82.9 FT PATH ANG. =	 9.1 DEG WIND DIR.	 = 335. DEG
TEST NUMBED JOB 511 SLNT . RNG. = 2430 . 2 FT PITCH ANG. =	 18.9 DEG STA. PRESS = 29.81 IN HG
JOB REEL	 A5282 PATH SPD. =	 178 . 3 KN GR. WEIGHT = 106400. LB RT. THETA	 = .9902

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 9-48-34.2
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 9-48-42.0

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM MICROPHONE LOCATION 	 9-48-32.9

LL	

DESCRIPTTION OF ACOUSTICAL DATA PROCESSING

CIS Y MODETYI PASSSNITHIAUTO
^=S^ART#CISA1 / 0.7_5 D8

BASIC ilNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = . 500 SECONDS	 (08 REL. 0.0002 MICR08AR)
AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 1/3 OCTAVE, OVERALL, A—WTDV

PNL, PNLT C EPNL

w	

map Is

..x.. a^.tiy b	 ^` '^_^tt.a....Y.1^,ie.^^e u...w^.`.vL..h^K. ^..^ss..auu.s.4n.^s.....y.xc..2t.5:R_a.e5lt^...a-u3tn.^.wY. 3^L^3. ua s?.aL3.....c.L.^^.nw^ .4.a^a_va,.at,.ax^^.t.^! .^e.. .^.. ._^ r.e^^'^}u.rA ... 	 .... ^.R.e_:..:Sh^. .i.e.a^^tiS;?f^ ^^^,.t ^_.^a 3u.,^.a. .- _.__i....._.1d6e^tLO:ii sll.euilil..:^n:e>.Y.
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TABLE C-7.2 (CONTINUED)
TYPICAL TAKEOFF FLYOVER-NOISE DATA

MEASURED SPL HISTORY MODEL OC-9-31 FLT 16
STAQT TIME 9 48 27.500 REG. N54638 RUN 0

1/3 O.B. AM6 0.0 005 100 1.5 2.0GMF( H2) SPL50 51.6 58.6 59.0 60.0 62.8 64.4
63 52.9 61.5 63.0 64.6 64.8 65.2
80 55.3 65.8 65.5 64.5 61.9 59.5

100 56.1 66.2 63.6 61.7 61.6 61.3•125 53.7 62.1 63.8 63.9 63.9 62.7160 52.5 61.9 64.3 65.4 65.6 66.7
200 53.6 66. B 68.2 69.2 69.7 71.4250 43.7 71.8* 7198 71.8 70.9 71.6315 43.1 70.4 64.6 68.6 67.3 66.9
400 42.6 64.5 64.1 65.4 67.6 70.1500 40.8 66.4 67.2* 68.1* 68.8 70.3630 35e7 65.1 64.0 63.5 64.2 66.5
BDO 3594 62.4 62.9 63.4 64,3 65.21000 39.3 57.2 56.9 57.3 59.2 60.71250 35.4 51.6 52.0 51. '4 53.0 54.6

1600 31.4 43.7 44.7 44.9 46.3 48.02000 30.2 33.8 34.7 36.4 38.02500 27.9

4000 S32.5000 27.4

8000 20.610000 21.8
OVERALL 62.6 77.6 77.6 77.8 77.9 78.9

A-W TD 49.4 70.9 70.9 71.1 71.6 73.1PNL 57.2 79.9 80.2 80.3 80.2 81.6PNLT 58.5 80.4 81.2 81.5 80.2 81.6AGO RNG 3712 3577 3447 3321 3200OPT RNG 3033 2945 2862 2784 2712

TEST DATE	 1-29-7514OG C6 PAGE	 2
2.5 3.0 3.5 4.0 4.5 510 5.5 6.0

65.1 66.8 67.5 68.4 67.9 67.6 65,9 65*664.8 65.0 63.5 61.6 60.3 64.8 68.1 69.0
62.1 63.9 65.8 67.i 67.3 67.0

63.0 64.7 65.3 65.0 64.9 66.2 67.1 70.0	 -62.9 64.7 65.7 69.0 73.3* 76.0* 76.2 76.969.1 71.3 72.9 74.2 75.6 76.6 77.6 78.2
72.6 74.6 75.5 76.4 76.7 76.8 77.2 76.772.4 73.3 73.5 73.3 72.0 71.1 70.6 71.666.6 67.2 68.2 70.9 72.9 75.5 76.9* 77.8*
72.6 74.4 75.0* T5.7* 75.1 75.1 74.0 74.4
70.5 70.1 69.5 69.9 71.6 73.1 73.7 74.4
68.4 69.9 70.5 70.5 70.4 71.2 71.8 72.8
66.1 67.0 67.7 68.8 69.1 70.0 70.1 70.562.0 62.2 63.1 64.0 64.9 65.6 66.1 66.956.2 57.1 58.0 59.6 60.1 61.0 60.7 61.8
49.4 50.0 50.2 51.9 52.9 54.8 55.0 55.939.2 40,4 41.1 42.3 43.3 45.1 46.4 48.931.4 33.4 35.1 38.2

80.1 81,4 82.1 82.9 83.5 84.5 85.0 85.574.3 75.3 75.8 76.5 76.9 77.8 78.1 78.883.1 84.6 85.3 86.2 86.4 87.1 87.6 88.483.1 84.6 86.3 87.0 86.9 87.9 88.3 89.23086 2978 2878 2786 2704 2631 2569 25162647 2588 2537 2493 2458 2432 2413 2404
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TABLE C-7.2 (CONTINUED)
TYPICAL TAKEOFF FLYOVER-NOISE DATA

MEASUPED SPL HISTORY 0400EL OC-9-31 FLT 16 M1C 1 TEST DATE 1-29-75
START TIMF 9 48 27.500 REG. H54638 RUN 10 LUC C6 PAGE 3

1/3 O.B. 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0
GMFIHZ)

50 65.4 68.3 70.5 72.4 73.2 72.3 71.9 71.7 73.3 73.0 73.5 74 * 1 76 * 1 76.6
63 69.2 68.7 68.1 67.7 66.8 67.1 68.0 70.2 71.6 71.7 71.9 73.2 75.7 76.0
80 64.6 65.6 66.5 68.2 69.4 69.6 70.8 11.3 71.3 72.1 74.6 74.9 75.7 74.4

100 73.1 74.2 75.2 74.7 76.1 75.9 77.0 78.1 79.1 80.2 80.1 80.1 78.8 79.7
125 76.2 77.2 77.3 79.5 79.5 80.7* 80.8 82.4* 82.5 82.5 82.6 83.5 84.4 84.8
160 78.3 78.8 78.5 78.4 78.0 78.3 79.3 79.9 80.9 81.1 81.7 82.2 65.4* 86.4*

200 76.7 75.5 75.2 74.1 74.2 74.1 74.4 76.2 76.4 77.2 77.1 77. fs 78.9 80.8
250 72.7 74.4 75.4 76.8 71.6 78.7 79.2 80.6 81.9 82.4 83.0 82.7 82.8 82.2
315 78.5* 80.0* 80.8* 81.0* 80.8 80.5 81.1 81.9 83.3 83.7 84.3 84.1 84.1 8401

400 74.7 76.0 76.8 77.9 78.5 79.2 80.0 80.5 80.8 80.8 8L.1 81.4 81.4 80.8
500 75.1 75.9 76.1 76.9 77.4 77.4 77.8 79.0 80.0 80.1 79.6 79.4 79.2 79.3
630 74.3 75.5 76.4 76.7 76.9 76.8 77.5 77.8 78.1 78.1 78.2 78.3 77.9 77.4

Boo 71.5 72.0 73.6 74.6 15.4 75.5 75.3 75.2 74.7 74.7 75.0 75.3 75.2 74.6
1000 68.2 68.9 69.8 70.1 70.5 70.4 70.3 70.0 69.5 69.3 69.2 69.3 70.1 70* 6
1250 62.6 63.6 64.7 65.8 66.7 66.9 66.9 66.5 65.9 65.L 64.4 64.0 63.9 63.8

1600 57.2 58.6 59.5 60.1 61.2 61.6 61.6 60.7 59.5 58.6 57.8 57.9 56.9 56.1
2000 51.0 51.9 52.5 53.3 53.9 53.9 52.5 51.4 50.2 50.0 49.5 49* 1 48.5 48.2
2500 40.0 41.2 41.9 42.5 42.9 42.3 41.3 40.7 40.6 40.3 39.2 38.2 36.2 35.3

3150
4000
5000

6300
8000

10000

OVERALL 85.9 86.8 87.3 87.9 88.2 88.5 89.0 90.0 90.7 91.0 91.3 91.5 92.2 92.5
A-W T D 79.6 80.5 81.3 8Z. 0 82.3 82.5 82.9 83.5 84.0 84.2 84.3 84.4 84.5 84.4

PNL 89.1 90.3 91.0 91.5 91.7 91.7 92.3 92.9 93.7 94.0 94.4 94.4 94.6 94.7
PNLT 89.9 91.1 91.8 92.0 91.7 92.3 92.3 93.5 93.7 94.0 94.4 94* 4 95.2 95.3

ACO RNG 2474 2442 2419 2406 2403 2409 2423 2445 2475 2511 2553 2601 2655 2715
OPT RNG 2404 2413 2431 2457 2492 2534 2585 2643 2708 2781 2859 2943 3033 3128
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c TABLE C-7.2 (CONTINUED)

TYPICAL TAKEOFF FLYOVER-NOISE DATA

MEASURED SPL HIS'ORY MGEQEL DC-9-31 FLT 16 !1^ i TEST DATE	 1-20-79
PRGE 4START TIME 9 46 27. 500 R G. 0154636 RUN 10 L	 Cb

1/3 O.B. 13.5 14.0 14.5 15.0 15.5 16.0 16.5 17.0 17.5 18.0 18.5 19.0 19.5 20.0
GMF(HZ)

50 76.4 76.8 80.2 80.8 L0.2 77.9 78.5 79.0 79.6 79.7 81.3 8145 81.6 81.5
63 76.0 74.7 78.0 79.9 81.9 81.9 81.3 79.9 82.3 82.7 83.6 82.0 82.8 82.1
80 74.9 74.7 74.9 '74.9 75.5 76,0 76.5 76.5 76.9 77.9 80.1 Si. 4 81.5 80.8

100 79,9 80.6 79.1 78.0 76.3 75..7 74.4 74.2 73.2 73.2 72.8 73.5 73.9 74.4
125 84.6 84.1 83.8 83.4 82.8 81.5 80.4 79.9 79.2 78.9 78.1 77.2 75.7 74.2
160 87.1* 87.3 87.7 87.9 87.2 86.3 84.8 84.1 83.1 82.8 81.4 80.4 80.0 7906
200 82.9 84.1 84.9 86.6 87.3 87.4 86.4 85.6* 85.4* 84.8 84.1 83.5 83.3 82.9
250 82.1 81.7 80.5 79.0 77.2 76.7 77.3 78.2 79.2 80.1 80.6 81.0 81.2 81.0
315 84.5 85.0* 85.4* 85.4* 85.4* 84.9* 84.5* 83.6 82.6 81.3 80.5 79.2 78.3 77.7
400 80.3 80.3 80.2 80.0 79.3 80.0 80.6 81.3 82.0 82.2* 83.1* 83.3* 83.6* 82.7*
500 79.2 80.0 79.5 79.6 78.9 80.1 79.8 79.2 77.8 76.5 75.9 75.2 74.6 73.6
630 77.7 77.5 77.3 76.0 75.2 74.8 74.2 73.5 72.8 73.3 73.9 75.0 75.0 74.2

800 74.3 73.6 72.7 71.8 71.3 72.0 71.6 71.3 70.2 70.0 70.4 69.8 69.7 67.8
1000 71.2 70.6 69.9 68.8 68.0 67.4 66.7 65.7 64.5 63.3 63.5 63.2 63.0 6102
1250 64.0 64.2 63.7 62.4 61.0 60.5 60.6 60.1 59.0 57.5 57.5 56.9 56.2 53.1

i600 55.4 55.0 54.7 53.6 52.7 52.0 51.9 51.7 50.6 49. L 47.4 46.., 45.5 43.1
2000 47.5 46.3 44.7 43.4 42.4 41.3 40.4 39.5 38.4 36.7 35.4
2500 34.6 33.l 3291
3150
4000
5000
6300
8000

10000

OVERALL 92.9 93 . 1 93.3 93.6 93.4 93.1 92 . 4 91.8 91.7 91.5 91.7 91. 3 91.3 90.8
A-WT© 84.5 84.7 84.6 84.5 84.2 84.2 63.8 83.4 83.0 82.6 820 82.5 82.5 81.7

PNL 95.0 95.2 95.4 95.2 95.0 94.9 94.2 93.6 93.4 93.1 93.5 93.3 93.4 92.5
PNLT 95.5 95.9 96.2 96.2 96.1 96.0 95.1 94.4 94.1 93.7 94.3 94.3 94.6 93.7

ACO RNG 2779 2847 2919 2995 3075 3157 3240 3327 3416 3507 3401 3696 3792 3890
OPT RNG 3226 3328 3435 3545 3659 3775 3893 4014 4137 4262 4319 4518 4648 4779

M
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87.8 87.6 87.4
7T.6 77.1 76.5
88.1 87.6 87.088.7 88.3 87.7
4606 4712 48195732 5872 6712

87.3
75.8
86.6
88.24926
6152

87.1
75.886.788.65034
6293

86.7 86.3 80.175.5 75.1 74.7
86.3 85.9 86.088.1 87.7 87.4
5142 5251 5361
6434 6575 6717
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TABLE C-7E2 (CONTINUED)
TYPICAL TAKEOFF FLYOVER-NOISE DATA

TBST DATE	 1-29-75LOG G6 PAGE 5
23.5 24.0 24.5 25.0 25.5 26.0 26.5 27.0
74.8 75.9 77.2 78.5 78.0' 76.2 74.0 74.8
77.3 78.0 77.4 76.7 7T.3 76.8 77.0 75.3
80.3 79.7 79.2 79.6 78.4 77.9 77.1 77.1
80.3* 80.4* 80.4* 80.3 79.4 78.2 77.6 77.4
7Z.8 73.3 73.6 75.5 76.7 77.4 76.8 76.2
75.9 75.3 75.4 74,5 74.4 73.7 73.5 73.0

76.9 76.3 76.0 75.8 76.5 77.7 78.5 79.279.0 78.3 77.4 76.3 76.0 75.6 75.8 76.7
75.9 75.9 76.2 76.5 77.0 76.9 76.2 75.1
76.0 74.8 73.4 71.5 70.4 69.4 68.1 67.474.1 74.1 73.4 72.4* 72.2* 71.3* 70.2* 68.3*
66.7 65.8 64.7 63.4 62.7 62.2 61.3 60.7
62.1 61.7 61.2 59.3 58.6 57.8 57.2 56.3
55.4 54.6 53.2 50.7 48.8 47.5 46.3 45.2
46.7 45.6 43.9 40.6 39.1

MEASURED SPL HI STORY MODEL DG-9-31 FLT 16
START TIME 9 48 27.500 REG. N54638 RUN 10

1/3 C.B. 20.5 21.0 21.5 22.0 22.5 23.0
GMF(HZ)50 81.1 80.9 79.9 79.1 77.5 75.563 82.1 80.9 80.3 79.9 74.7- 78.280 79.7 80.5 82.1 82.8 82.9 81.6

100 74.8 75.0 77.3 78.7 80.1 80.2125 73.0 71.9 71.4 71.4 72.2 72.7160 79.0 77.3 77.1 76.6 76.7 75.4
200 81.4 79.4 78.6 78.4 77.8 76.7250 80.7 80.5 79.9 79a2 78.2 78.7315 76.7 75.9 74.3 73.7 74.5 75.1
400 81.5* 79.7* 78.8* 77.4* 76.8* 75.9
500 72.7 73.5 73.4 73.4 72.7 73.5
630 72.3 70.8 70.0 69.4 68.3 67.4

800 66.9 64.9 63.5 62.4 61.4 61.21000 59.8 58.5 58.1 5T.2 55.8 55.01250 51.3 49.1 48.1 47.3 46.5 46.0
1600 42.2 40.2 38.9 37.4 35.620002500
3150
40005000
6300
800010000

OVERALL 90. 0 89.2 89.0 88.8 8806 8800A-NTD 80.6 79.5 78.8 78.0 77.5 77.3PNL 91.5 90.2 89.6 88.8 88.3 87.9PNLT 92.6 91.0 90.4 89.4 88.9 87.9
ACO PNG 3989 4090 4191 4293 4396 4501
OPT RNG 4912 5046 5182 5318 5455 5593
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NN TABLE C-7.2 (CONTINUED)

TYPICAL TAKEOFF FLYOVER-NOISE DATA

MEASURED SPL HISTORY MODEL DC-9-31 FLT 16 RIC 1 TEST DATE	 1-29-75 -
START TIME 9 48 27.500 REG. N54638 RUN 10 LOC C6 PAGE

1/3 0.8. 27.5 28.0 28,5 29.0 29.5 30.0 30.5 31.0 31.5 32.0 32.5 33.0 33.5
GMF(HZ )

50 75.0 74.3 74.5 74.4 75.1 74.0 75.2 74.2 74.0 73.6 74.1 74.7 73.8
63 75.0 74.5 74.7 74.7 73.4 71.5 72.0 72.8 73.9 73.8 73.4 72.3 70.9
80 76.5 75.6 74.2 73.8 73.0 72.1 T0.5 69.8 70.1 71.4 72.5 72.0 70.8

100 77.7 77.0 76.0 75.8 75.9 75.6 74.4 73.0 72.9 71.9 71.4 70.9 7008
125 75.:.3 75.6 74.8 75.0 74.8 74.3 74.2 73.6 73.5 72.5 71.2 70.6 69.4
160 72.6 72.2 72.2 71.5 70.3 68.7 67.1 66.6 66.1 66.6 66.1 65.4 64.5

200 79.5* 79.2* 78.5* 78.0* 76.7* 76,0 73.6 72.7 71.8 71.1 70.4 69.0 68.2
250 77.5 77.5 76.8 76.3 77.1 77,3* 77.0* T5,9* 76.1# T6.3* 76,2* 74.8* 7301*
315 74.3 73.8 73.1 72.6 71.8 716T 71.9 72.3 72.7 72.7 72.8 71.9 71.4

400 67.5 68,4 68.0 67.3 65.4 65.4 65.8 66.3 66.6 66.8 67.7 67.0 66.1
500 67.3 67.l 66.4 65.6 64.0 63.4 62.3 61.7 61.6 61.6 61.6 60.3 58.
630 60.6 61.4 60.6 60.4 58.7 59.1 58.2 57.5 57.3 57.2 57.3 56.6 55.7

800 55.1 54.5 53.5 53.3 52.1 50.9 49.7 48.6 49.1 48.1 48.1 46.1 44.9
1000 44.0 43.8 43.5 43.4 42.7
1250

1600
2000
2500

3150
4000
5000

6300
8000

10000

OVERALL 86.1 85.7 85.1 84.8 84.4 83.9 83.3 82.7 82.7 82.6 82.5 8i.8 80.7
A-MTD 74.6 74.5 73.8 73.3 72.8 72.7 72.1 71.6 11.7 71.7 71.7 70.6 69.6

PNL 86.0 85.8 85.0 84.6 84.2 83.9 8394 82.6 82.6 82.7 82.5 81.4 79.9
PNLT 86.7 86.5 85.7 85.3 84.9 84.7 84.2 83.2 83.3 83.4 83.2 82.0 80.5

ACD RNG 5471 5582 5693 5804 5916 6027 6139 6252 6364 6476 6589 6702 6815
OPT RNG 6859 7000 7142 7284 7426 7569 7711 7854 7996 8139 8282 8424 8567

6
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TABLE C-7.2 ICONCLUDEDI
TYPICAL TAKEOFF FLYOVER-NOISE DATA

DATA DIGITIZED 2-1-75	 DATA PROCESSED 04/10/75
	

PAGE 7

MODE L DC-q -31 REG. NO. N54638
FLIGHT 16 RUN 10 MIC 1 LOC C6	 TEST DATE 1-29-75

HIGHLIGHTS OF MEASURED FLYOVER NOISE LEVELS FOR TAKEOFF CORR FLYOVER
PATH SPEED 178.3 KNs SLANT RANGE	 2402.7 FT.	 FOR TIME AT MIC 9 48 34.2

AVERAGE THRUST 12538.1 LBS

SOUS FOR PNLM SPL'S FOR PNLTM
SPL*SMAX

MAX 111
FOR

0.8	 JPL'SPNLCOMPOST(TIME	 9 48 42 . 01 tTIME 9 48 42 . 0)
FREQUENCY SPL	 NOI SINE SS SPL NOISINESS 1/ 3 G.B. SPL NOISINESS

(HZ) ( DB) INOYS) I DB) I NOYS) 0B) (08) I NOYS )
5D 80.2 5.1 80.2 501 81.6
63 7800 5.4 7800 5.4 83.6 86.8 11.9
80 74.9 5.0 74.9 510 82.9

100 79.1 9101 79.1 9.1 80.6
125 8398 13.8 83.8 1308 84.8 89.6 20.5
160 87.7 19.2 87.7 19.2 87.9
200 84.9 18.3 84.9 18.3 87.4
250 8005 14.4 801P5 14.4 83.0 89.7 27.2
315 85.4 21.4 85.4# 21.4 85.4
400 80.2 16.2 80.2 16.2 83.6
500 79.5 15.5 79.5 1505 8001 84.7 22.1
630 77.3 13.3 77.3 13.3 78.3
800 72.7 9.7 72.7 9.7 75.5
1000 69.9 709 69.9 7.9 71.2 77.1 13.1
1250 63.7 5.9 63.7 5.9 66.9
1600 54.7 4.2 54.7 4.2 61.6
2000 44.7 2.4 44.7 2.4, 53.9 62.3 8.1
2500 32.1 1.2 32.1 1.Z 42.9
3150
4000
5000
6300
8000

10000
* BAND PRODUCING TONE CORREC,i iGN

PNLC =	 96.4 PNDB
LAM =	 84.7 DSA

DURATION FACTOR = 0.4 DB PNLM =	 95.4 PNDB
INTEGRATION TIME = 24.0 SECONDS ( FAR PART 36 TO 1.0 SECOND) PNLTM =	 96.2 PNDB
MEASURED EFFECTIVE PERCEIVED NOISE LEVEL. EPNL = 96.6 EPNDB



w	 TABLE C-7.3

TYPICAL TAKEOFF WITH.CUTBACK FLYOVER-NOISE DATA

FAR PART 36 FLYOVER NOISE LEVELS

DATA IDENTIFICATION INFORMATION

DATA DIGITIZED 2-1-75	 DATA PROCESSED 04/10/75 PAGE 1

MODEL DC-9-31 REG. NLI. N54638

DC-9-31 REFAN FLYOVER NOISE TEST

MEASURED NOISE LEVELS

ENGINE/NACELLE CONFIGURATION -- P&WA JT8D -109 ENGINES WITH ACOUSTICALLY TREATED
NACELLES

MEASUREME ^TOTYPErt--SBENEATHDFLTOPA
CLIMB 

FEETA ABOVE ASA	
LT - 9500	 LSS

SANDY DIRT 
RECORDING AT X = -7301.0 9 Y =	 .0: Z =-81 . 0 FEET FROM WEST-MOST END OF RUNWAY

MEASUREMENT INFO: 	 AIRPLANE AND ENGINE DATA	 WEATHER DATA
MIC. NUMBER	 1	 FUSE. NO. 741	 AVG. NIRT =	 6490. RPM AMB. TEMP. = 52.5 F
MIC. LOCATION  C6	 FLIGHT	 16	 AVG. EPR =	 1.445	 REL. HUN. = 35.1 PCT
MIC. ORIENT GRAZING	 RUN	 16	 A/P HEADING =	 210. DEG ASS. HU4. = 3.6 GM/M3
TEST SITE	 YUMA	 HEIGHT	 = 2288.0 FT FLAP POS. = UP 2.1 DEG WIND SPEED =	 4. KN
TEST DATE	 1-29-75 LAT. DEV. = -134.8 FT PATH ANG. - 	 4.0 DEG WIND DIR. = 260. DEG
TEST NUMBER JOB 511	 SLNT .RNG. = 2292 .0 FT PITCH ANG. =	 11.4 DEG	 STA. PRESS = 29.81 IN HG
JOB REEL	 A5282	 PATH SPD. = 174 . 4 KN GR. WEIGHT = 99900. LB	 RT. THETA = .9911

AIRPLANE SPACE POSITIONING IS RELATIVE TO MIC FOR TIME AT MIC OF 10-42-4909
OTHER PERFORMANCE DATA IS FOR TIME OF PNLTM OF 10-42-56.0

TIME 7F A I Q CR AFT AT MINIMUM DISTANCE  FROM MICROPHONE LOCATION 10-42-49.3

DESCRIPTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR1921ICISAI / 0.25 08
CISA MODE I. PASS WITH AUTO - START	 BASIC UNIT SOUND PRESSURE LEVEL
SAMPLE INTERVAL FOR BASIC DATA = . 500 SECONDS	 IDB REL. 0.0002 MICROBAR)
AVERAGING TIME = 1.500 SECONDS	 DATA TYPES 1/3 OCTAVE * OVERALL. A-WTD,

PNL, PNLT & EPNL
i
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MEASURED SPL HISTORY
START TIME 10 42 44.000

1/3 0 .S. AMS 0.0
GMF( 50' 47*4 55.6

8D 51.2 58.8

LOO 45.9 ' 56.9160 42.9 55.1
200 41.0 60.4250 37.1 63.5315 33.3 61.0
400 30.2 56.7500 31.3 58.9630 28.2 55.9
800 27.9 57.0LODO 30.5 50.91250 27.5 45.7

1600 24.7 39.430.72500 19.7

4000 17.7
5000 1 R.3

8000 19.3
10000 19.7

OVERALL 58.7 69.7
A-WTD 41.5 63.2

PNL 42.7 71.2
PHLT 43.8 71.2

OPT 2830RNG

TABLE C-7.3 (CONTINUED)
TYPICAL TAKEOFF WITH CUTBACK FLYOVER-NOISE DATA

MODEL DC-9-31 ELT 16 MiC 1 TEST DATE	 1-29-75 -
REG. N54638 RUN 16 LOC C6 PAGE	 2

005 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 5.0

57.7 58.8 59.6 60.7 60.6 61.0 61.2 61.2 61.5 59.7 60.9 61.459.6 61.1 62.0 -60o0 58.2 55.9 56.4 57.9 59.6 60.8 63.7 65.458.7 57.4 55.3 54.6 55.6 56.6 57.5 57.6 58.0 57.8 57.0 56.6
58.8 59.4 59.4 60.8 63.9 65.9 66.656.4 56.5 58.1 59.7 59.9 61.9 63.6 68.0 69.6* 70.2 69.8 69.857.9 59.7 61.7 63.3 64.4 65.9 66.7 68.3 69.7 71.0 71.3 71.0

61.4 63.5 65.0 67.2 68.4 69.8* 69.9 70.6* 70.1 69.9 68.7 67.963.3 64.4 65.2 65.7 66.0 65.5 64.5 63.5 63.0 64.3 65.7 66.760.2 60.4 59.,9 59.7 61.1 65.7 67.5 68.4 68.9 69.6* 70.4* 70.7*
59.9 62.5 64.5 66.8 68.3* 69.6 69.3 68.5 67.1 66.5 66.5 66.861.4 62.5 63.2* 62.8 62.9 65.4 66.2 6T.D 66.9 67.3 67.6 66.156.9 58.8 61.4 62.8 63.8 64.8 64.7 65.1 65.7 66.5 67.0 67.2
58.0 58.3 59.4 60.8* 62.7 64,6 64.6* 64.1 63.0 64.0 64.9 65.052.6 53.5 54.6 55.8 57.5 59.c! 60.0 63.0 59.6 60.4 61.9 61.947.2 47.7 49.4 50.7 52.3 54.3 54.3 54.3 54.0 55.5 57.0 57.3
40.4 41.1 42.6 44.2 45.6 4890 48.3 48.7 48.6 50.9 52.8 53.032.2 32.7 34.3 35.6 37.5 39.3 39.3 39.4 41.3 44.7 46.5 46.825.0 25.9 27.9 28.7 28.7 29.1 31.1 35.1 36.7 37.3

22.4 24.7 25.3

70.6 71.9 73.0 74.1 75.1 76.6 76-8 7795 77.8 78.4 78.7 78.964.4 65.6 67.0 68.2 69.4 71.1 71.2" 71.4 71.1 71.7 72.3 72.572.4 73.7 75.1 16.6 78.1 79.9 79.7 79.9 79.7 80.7 81.4 81.772.4 73.7 76.4 78.6 79.2 80.6 82.2 80.7 80.4 81.4 82.1 82.33270 3153 3042 2937 2840 2749 2665 2590 2522 2462 2411 23692752 2679 2611 2548 2492 2441 2347 2359 2329 2308 2293 2287

wul
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Ln TABLE C-7.3 (CONTINUED)

TYPICAL TAKEOFF WITH CUTBACK FLYOVER-NOISE DATA

MEASURED SPL HISTORY MODEL DC-9-31 FLT 16 MIG 1 TEST DATE 1-29-75 -
START TIME 10 42 44.000 REG. N54638 RUN 16 LOC C6 PAGE	 3

1/3 0.8. 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0 12.5 13.0
GME(HI 1

50 62.9 64.0 64.6 66.5 66.9 67.1 65.9 65.3 66.2 66.6 68.7 69.9 70.7 71.2
63 65.5 63.9 60.8 59.6 63.0 64.3 65.6 66.0 66.9 66.3 66.4 67.1 61.6 69.0
80 61.6 62.7 6498 65.1 65.3 64.5 63.4 64.9 65.9 66.0 64.9 64.3 63.6 65.1

100 68.3 68.7 70.8 70.9 72.2 71.7 72.4* 72.6 72.3 72.7 72.1 72.8 71.9 71.4
125 71.6 72.4 73.1 72.8 73.9 73.9 74.8 74.4 74.8 74.2 74.8 75.7 76.0 75. 1
160 71.5 72.2 72.2 71.6 71.4 71.4 71.7 73.4 74.5 75.4 15.4 75.8 76.6 76.6

200 68.2 68.1 68.0 67.0 67.0 67.5 68.1 68.9 69.8 71.0 72.3 73.6 74.9 76.2
250 69.1 70.7 71.5 70.9 71.0 71.8 73.5 74.6 74.7 75.0 74.6 74.8 73.7 7204
315 72.7* 73.6* 73.8* 73.1 73.1 73.5 74.6 75.9 76.2 76.6 76.9 77.5* 77.2* 76.6*

400 68.4 71.0 70.5 71.0 71.1 71.6 72.5 73.6 74.0 74.4 73.9 73.9 72.3 71.2
500 69.5 70.7 70.4 70.0 70.7 71.1 72.1 72.1 72.5 72.7 72.9 73.l 71.9 7002
630 69.0 70.1 70.2 69.1 69.7 70.1 71.5 71.1 70.4 70.1 69.5 69.9 67.9 66.8

Soo 65.7 67.5 67.8 67.8 67.3 67.9 67.7 66.9 65.7 65.5 65.0 64.8 63.3 61.5
1000 62.1 64.5 64.7 64.4 62.8 63.3 63.2 62.7 61.5 61.1 60.1 60.3 60.4 59.7
1250 57.8 59.9 60.0 60.1 58.6 60.0 59.7 59.5 57.3 56.9 55.7 56.1 55.9 54.8
1600 53.1 54.8 55.3 55.2 53.9 54.6 54.7 54,,9 53.5 52.7 50.1 50.0 49.6 49.0
2000 47.5 48.5 48.8 48.0 46.7 47.3 48.0 48.3 47.1 45.6 42.T 42.0 41.8 4191
2500 37.5 38.1 38.3 37.7 37.9 39.4 40.3 40.3 38.7 36.6 32.9 32.1 31.6 31.0

3150 27.1 29.2 29.7 29.4 29.4 30.3 30.6 29.9 28.5 26.3 2:3.4 21.7
4000
5000

6300
8000

10000
OVERALL 80.3 81.2 81.6 81.3 81.7 81.9 82.7 83.3 83.6 83.9 84.0 84.5 84.3 84.0

A-MTD 73.9 75.2 75.4 75.0 75.0 75.5 76.4 76.7 76.6 76.8 76.7 77.0 76.2 15.3
PNL 83.3 84.5 84.9 84.3 84.4 84.8 85.7 86.4 86.4 86.6 86.6 87.1 86.7 86.1

PNL T 84.0 85.1 85.4 84.3 84.4 84.8 86.2 86.4 86.4 86.6 86.6 87.6 87.4 86.9
ACO RNG 2335 2311 2295 2287 2289 2298 2315 2340 2372 2410 2454 2505 2561 2621
OPT RNG 2290 2300 2319 2347 2382 2426 2477 2536 2602 2675 2754 2838 2928 3022

^.'.'.""'_.	 _ .^^ y.t^,.s r̂	.... =	 -.̂ ae3auiii.,^ • :^^Mh.^.,_^i...eaa_i:.si3.^•eW.f^...hu ^..r.^ 	 ^_rFs±i_w_.i,zvrvF..ee^r:^.ve.k_e.^wn...^z,,,.vi .¢.uv.^.u.^^e,..,.. ..^,.. _.
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TABLE C-7,3 (CONTINUED)
TYPICAL TAKEOFF WITH CUTBACK FLYOVER-NOISE DATA

MEASURED SPL HISTORY MODEL DC-9-31 FLT 16 MIG 1 TEST DATE	 1-29-75
START TIME 10 42 44 . 000 REG. N54638 RUN 16 LOC C6 PAGE	 4

1/3 O.B. 13*5 14.0 14.5 15.0 15.5 L6 * 0 16 * 5 17.0 17 *5 18 * 0 18 * 5 19 * 0 19.5 20*0
G,^IF ( HZ 1

50 70*7 71.7 71.5 72.9 72.0 71 * 1 69.6 72.1 72.6 73.0 71.9 71.4 70 *4 70.4
63 68.,9 69 .9 69.9 71.1 71.9 71.9 71.8 71.3 70 *9 70 * 4 69.9 69 * 9 69.4 69.2
30 65.4 66.3 65.7 65.3 65.0 64.3 65.3 65.9 67.2 67.6 70.3 70.9 71.3 70* 6

100 70.5 69* 5 68.4 66.4 63 * 8 60.8 58.8 62.4 6691 66.9 66.7 66.0
125 74.3 74.4 74.5 73.4 71.0 68.9 b7 * 2 66.3 64* 5 63.2 62.9 62.1 60* 8 59*1
160 77.2 77.8 78,6 78.5 77.2* 75.3 73 *4 71.7 70.7 70 * 8 71 * 2 70.9 69.8* 6807*
200 77*0 77.6 77.4 77.6 7790 76 * 4* 74.S 73.3 71.9 72.1 71.9 7t.8 70.8 70*4
250 71.0 69.8 70 * 8 71.0 71.4 71.4 70oT 69.9 68.7 70.6 71.1 71.8 71 * 3 71.0
315 76.5* 76.8* 77* 1* 76.0* 74,3 71.8 70.7 69.3 66.1 65 * 7 65.5 66.1 66.3 66.6
400 70*8 70.8 72.2 71.1 71.2 70.5 71. t* 70.3* 68.7* 68. L* 68 * 5* 69.4* 69.3 68.4
500 7 J * 9 71.3 72 * 0 70,0 68.3 64* 3 63 * 2 62.5 59.3 60 * 9 62.6 64.4 64.5 64.3
630 66.8 66.9 67.0 64.7 62.8 6L * 6 60.8 61.2 60.3 60 * 8 60.5 61.0 60.7 6009
800 62.6 63.1 64, 0 62.2 60.9 59.1 58 * 0 58.2 56.4 56 *4 5690 55.1 54.2 53.9

1000 60.5 60.0 60.5 58.6 56.9 55.6 54.1 53.6 51.7 51 * 4 50 * 8 50.0 48.7 48.8
1250 54*6 53.8 54.7 53.1 51.8 50.1 48.9 48.2 46.1 45 * 6 44.7 42* 9 42.0 41.9
1600 48.6 48.2 48.8 47.3 45.5 43.2 41 * 1 40.0 38.0 37.6 36.7 35.8 34.9 33.9
2000 40* 2 39 * 1 39o3 37.1 359L 33 * 3 32.1 30.8 Z7.5 26.7
2500 29*9 28.6 28.8 27.2 24.7
3150
4000
5000
6300
8000

10000
OVERALL 84.1 84.4 84.7 84.3 83 * 4 82.2 81.0 80.3 79.5 T9.7 79.9 80.1 79.6 7902

A-MTO 75*4 75.7 76.2 75* 1 74.0 72.5 71.7 70.8 69.0 69.3 69.6 70.2 69.9 69*5
PNL 86* 0 86 * 1 86.5 85.5 84.5 83.4 81.9 80 * 7 79.4 79.6 79.9 80.3 19.9 79*2

PNLT 86*9 87.2 87.4 86.3 85.1 83 * 9 82.9 81 * 5 80 *4 80.4 80.6 81.0 80.6 79.9
ACD RNG 2687 2756 2829 2906 2986 3068 3154 3237 3324 3423 3515 3611 3707 3806
OPT RNG 3122 3221 3323 3442 3554 3670 3789 3910 4034 4160 4287 4415 4546 4678
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Ln	 TABLE C-7.3 (CONTINUED)
Oo

TYPICAL TAKEOFF WITH CUTBACK FLYOVER-NOISE DATA

MEASURED SPL HISTORY MOGEL DC-9-31-	 FLT 16
START TIME 10 42 44.000 REG. N54638 RUN 16

113 0.8. 20.5 21.0 21.5 22.0 22.5
GMF(HZ I

50 71.0 7i.5 7008 7005 70.8
63 69.8 70.5 70.1 69.5 68.5
80 70.2 71.1 71.3 71.4 70.7

100 66.9 68.9 69.3 68.9 67.8
125 59.9 61.3 62.5 62.5 61.8
160 67.5 65.5 64.3 61.6 58.5

200 69.8 70.0 69.2 67.6 63.0
250 70.1 69.1 68.4 66.5 64.9
315 66.3 66.3 65.5 64.6 61.3

400 65.6 61.9 59.0 57.5 54.9
500 62.2 61.4 60.3* 59.8* 57.9*
630 58.1 56.6 53.0 52.4 51.6

800 51.2 50.7 49.1 48.9 47.8
1000 45.1 44.5 42.2 41.7 39.5
1250 37.9 36.5 34.3 33.5 31.4

1600 29.1
2000
2500

3150
4000
5000

6300
8000

10000

OVERALL T8.7 78.9 78.4 77.8 76.7
A-WTD 67.8 66.9 65.8 64.6 62.3

PNL 78.0 77.3 76.4 75.0 72.8
PNLT 78.0 77.3 77.8 76.6 74.4

ACO RNG 3905 4006 4108 4211 4315
OPT RNG 4810 4944 5079 S215 5352

MIC 1	 TEST DATE 1-29-75
LOC C6

PACE 5

ft
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TABLE C-7.3 (CONCLUDED)
TYPICAL TAKEOFF WITH CURBACK FLYOVER-NOISE DATA

DATA DIGITIZED 2-1-75	 DATA PROCESSED 04/10/75
	

PAGE 6

MODEL DC-9-31	 REG. NO. M54638
FLIGHT 16	 RUN 16	 MIC 1	 LOC C6 TEST DATE 1--29-T5

HIGHLIGHTS OF MEASURED FLYOVER NOISE LEVELS FOR SIMULATED T.O. CLIMB
PATH SPEED	 174.4 KN, SLANT RANGE 2286.8 FT, FOR TIME AT MIC 10 42 49.9

AVERAGE THRUST	 8341.5 LBS

i

FREQ UENCY
IHZI50

80

125160
20050315
S000

Soo1000
1250
1600
2000
2500
31504000
5000
6300
8000

10000

MAX SPL' S1/3 0.8.
(DBl
73.0
11.9
71.4
720876.0
78.6
77.6
75.0
77.5
74.4
73.1
71.5
67.9
64.7
60.1
55.3
48.8
40.3
30.6

SPL'S FOR PNLM
( TIME 10 42 56.0)

SPL	 NOISINESS
(D9)	 (NOYS1

667.1	 1.9
12.8	 5.4
75.7	 7.4
73.6	 s.3
7-1.5	 1 2.3
73.9	 10.5
73.1	 9.9

64.8	 5.6
56.1	 3.5
5000	 3oO
42.0	 2.0
32.1	 1.2
21.7	 G.0

SPL'S FOR PNLTM
ITIME 10 42 56.0)

SPL NOISINESS
( 6DBB ) ( N10Y$l9

64.3 2.0
72.8 5.4
75.1 7.4

73.6 8:374.8 9.T77.5* 12.3
73.1 19.969.9 7.9
60.3 4,1
56.0 3.042-90 2.032.1 1.221.7 0.0

MAX 1/1 O.B SPL'S
FOR COMPOSITE PNL
SPL NOISINESS
(DB) INOYS)

	

75.8	 4.4

	

80.3	 10.8

	80.7	 14.6

77.5 13.5

70.0 8.0

56.2 5.3

30.6	 101

* BAND PRODUCING TONE CORRECTION

DURATION FACTOR = -0.5 DB
INTEGRATION TIME = 19.0 SECONDS (FAR PART 36 TO 1 .0 SECOND)
MEASURED EFFECTIVE PERCEIVED NOISE LEVEL, EPNL - 87.2 EPNDB

PNLC = 87.8 PNDB
LAM = 77.0 DBA

PNLM = 87.1 PNDBPNLTM = 87.6 PNDB

C€-^ec..•^..a' z.^,:.:s... ,.s.^.:....ca^ks.. "^^.:.^:^.:^::,Xa".^•^.z,-.r:a.-^;..y^,r..u_.n^x:..,-r.."..^, ..a. ^...._ . ..._.. _.» .,..., __ ., ^__.,_ _.-... 	 ._... - .. ....

W

.o



a% 	TABLE C-7.4a
TYPICAL LANDING APPROACH ISF 0 SO*) FLYOVER -NOISE DATA

FAR PART 36	 FLYOVER NOISE LEVELS

i?ATA IDENTIFT ATION INFORMATION

DA T A nIGI T IZ cri 2-3-75	 DATA PROCESSED 04/10 /75 PAGE 1

MODEL DC-9-31 REG, NO. M54638

- W-9-31 REFAN FLYOVER NOISE TEST

40 ^ MEASURED NOISE LEVELS
O

ENGINE/NACELLF CONFIGURATION -- PSWA JT87-139 FNGINFS WITH ACrIUSTICALLY TRFATED
NACELLES

TYPE nF %: LYOVFR --- LANnMr, AP OD OAC14 DATA CI_ASC POWER
MEASUREMEN T TYPE -- BENEATH FLT PATM 9 4	 DEFT A80VF SANi?Y DIRT
RECORDIN'r, AT X = -6978 .09 Y =	 198 . 09 Z = -1.0 FEE T FROM THRESHOLD

44FASUREMENT INFI AIRPLANE AND ENGINE DATA WEATHER DATA
MIC. NUMBE R	6 FUSE, NO. 741 AVG. NLRT =	 5463. RPM AMR. TFMP. = 53.1 F
MIC. LOCAT ION 10 cLIGHT	 19 AVG.	 EPP	 =	 1 . 231 REL. HUM.	 = 49.7 PCT
MIC. ORIENT GRAZING '?UN	 27 A /P HEADING =	 30. DEG ABS. HUm .	 = 5.2 GM/M3
TEST SI TE	 YUMA HEIGHT	 -	 344.5 9T FLAP PnS.	 =	 49 , 3 DEG WINr SPEER = 10. KN
TEST DATE	 1-31-75 LAT.	 OEV. = -193.7 '--T PA TH ANC.	 _	 -3.i DEG WINO DI P .	 = 360- DEG
TFST NUMRE P JV8 511 SLNT.QNG. =	 395.2 cT PITCH ANG. =	 1,8 DEG STA, PRESS = ?' .' =S	 IN HG
JOB REEL	 A5283 PATH SPD. =	 135.9 KN GR. WF IGHT =	 98400. L8 RT. THETA	 - _ `: `;61

AIR P LANE SPACE PnSITiONING IS RELATIVE Tn MIC FOR TI M F AT MIC OF 11-14-49.9
OTHER PF D FDRMAtICE DATA	 IS FnR TIME OF P NL'rM nF 10-14-51.5

TIME D r- 4I ° C Q A'FT AT MIN MUM DISTANCE FROM MIrRO D HONE LOCATInN 10-14-50.0

IESCRI OTION OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / 0 5SOLUTION GRI92t [ CTS4I / 0.25 DR
CISA MODE 1 PASS WITH AUTO-START	 BASIC UNI T SOUN +) PRFSSURE LEVEL
SAMPLE INTERVAL FnP BASIC DATA = .500 SFr nNOS	 (Q9 R E!. 0 . 0002 '4IC90PAP)
AVERAGING T IME = 1.540 SECONDS	 DATA TY P ES 1/3 ±ICTAVF. OVERALL. A-WTI)•

P NL. PNL T C FPNL
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TABLE C-7A (CONTINUED)

TYPICAL LANDING APPROACH OF - 500) FLYOVER-NOISE DATA

+S IC	 6 TEST DATE	 1-31-T5
L OC 10 PAGE 2

3.0 3.5 4.3 4.5 5.3 5.5 6.0

73.2 74.2 74.9 T6.7 76.9 77.7 77.9
71.6 71.6 73.1 75.3 76.4 77.7 77.9
67.6 67.1 69.3 73.3 76.6 18.0 79*0

70.0 71.6 72.3 71.4 71.4 72.5 73.2
T6.3 78.1 78.6 77.7 T5.7 72.6 71.1
81.0 83.0 83.8 84.1 83.2 81.0 76.7

81.2 82.9 85.5 87.3 87.1 85.3 81.4
75.9 75.9 80.8 84.1 85.9 85.9* 84.1*
78.3 81.9* 84.1 84.1 82.9 83.1 83.1

78.6 80.6 84.2 85.1 84.5 80.6 76.7
77.9 80.8 82.1 82.4 81.9 83,1 77.4
78.2 79.7 80.7 80.7 79.7 77.8 75.4

78.9 80.5 80.7 79.5 77.0 73.9 71.5
76.3 77.7 78.0 76.9 74.8 T1.2 69.3
74.7 76.5 77.0 76.0 7395 69.7 67.1

74.2 76.0 76.4 75.4 72.7 68.7 66.2
74.8 78.0 78.7 77.8 74.1 69.2 67.0
74.5 78.3 79.2 78.3 T4.6 70.3 67.9
73.4 75.4 75.8 75.1 72.1 68.7 65.2
69.2 69.7 69.9 69.0 66.2 62.5 59.2
65.3 67.7 68.6 68.2 66.3 62.5 59,4

67.6 70.7 72.0 71.5 69.1 64.3 59.8
64.2 67.4 68.9* 68.8* 66.3* 61.5 56.2
55.3 56.9 57.4 56.4 54.0 50.3 46.2
89.7 91.8 93.4 93.9 93.5 91.9 89.9
86.4 88.6 89.7 89.4 87.9 85.2 82.8
99.2 101.9 103.0 102.7 100.5 98.4 96.1
99.2 102.5 103.6 103.4 101.2 98.9 96.7
419 395 436 443 498 565 640
398 399 433 491 567 654 749

MEASURED SPL HISTP R Y MODEL DC--9-31 FLT 19
STAR T T I MS 10 14 47 . 500 REG. M54638 RUN 27

1/3 De B. 0.0 0.5 1.0 1.5 2.0 2.5
APL

50 59.4 71.1 72.5 72.3 T4.2 73.7 74.0
63 61.1 69.4 69.4 69.9 71.2 71.9 72.3
83 59.9 69.4 70.J 70.6 68.9 68.9 67.6

100 55.6 68.5 69.1 69.1 67.9 66.7 66.6
125 57.4 66.8 65.7 65.3 63.7 67.9 73.2
160 54.4 61.3 60.4 63.4 70.2 74.2 78.4

200 54.0 62.8 67.6 72.3 76.4 78.4 79.9
250 53.8 68.4 71.5 75.6 77.0 77.9 76.7
315 52.5 71.2 73.3 74.7 74.3 73.6 74.4

400 48.9 72.6 72.8 71.5 71.6 75.7 77.8
500 47.8 67.8 69.0 71.9 73.9 74.2 75.7
633 48.7 67.1 73.3 71.7 72.8 74.0 76.4

800 43.0 69.0 70.3 71.8 72.8 74.1 76.4
1333 41.7 65.8 68.8 70.6 71.8 72.7 74.4
1250 40.5 65.2 67.5 69.5 70.7 71.6 72.9

1600 39.2 62.4 64.9 66.8 68.7 73.2 72.2
2000 35.1 60.0 62.1 64.3 66.8 68.7 71.6
2500 30.9 57.3 59.6 62.8 65.5 67.8 70.1

315') 24.5 53.0 56.3 60.0 64.2 68.9 71.3
4000 24.3 55.1* 57,6* 61.0* 65.2* 67.9 68.8
5000 23.8 44.6 48.9 52.4 56 * 6 60.3 63.0

6300 23.2 39.17 45.1 47.6 53.3 59.5 63.8
F3000 22*1 38.7 43.9 46.5 53.3 59.2* 61.7

1 JOJ) 24.4 35.5 44. 5 44.7 45.6 48.3 52.4
r_'•VE O ALL 67*2 80.6 82.1 83.6 85.0 86.3 87.9

A--W T.') 54.7 75.6 77.5 79.3 81.8 82.3 84.2
PNL 65.0 86.7 88.4 90.2 92.4 94.9 97.1
PNLT 66.1 88.9 90.1 91.7 94.0 95.5 97.1

am QR-IG 1035 937 783 667 563 477
OPT RNG 842 743 648 561 486 430

w
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	 TABLE C-7.4 (CONTINUED)

TYPI CAL LANDING APPROACH O F = 500y FLYOVER -NOISE DATA

ME,SURFO SPL HlSTng Y monFL DC -9-31	 r-L4 19
STAP T 4 1ME 10 14 47 .500 RcG. N54638	 RUN 27

1/3 n.9. 6.5 7.l 7.5
GMF(H7)

50 77.9 77.3 75.5
63 77.9 77.2 76.9
80 79.0 79.4 78.5

100 74.0 73.8 74.3
125 71.8 73.3 73.8
160 70.9 69.5 70.1

200 75.5 71.3 67.3
2.50 80.7 75.0 70.3
315 78.7 77.3 72.5

43') 76.4 76.6 75.7*
500 71.6 68.7 69.2
630 73.6* 70.2 66.6

800 69.4 67.7 66.8
1.000 67.5 66.2 63.8
1250 64.7 62.7 61.4

1600 64.1 62.2 60.6
2000 64.8 62.4 60.1
2933 65.6 63.5 61.3

3150 61.4 59.4 57.5
4033 56.4 53.6 57.8
5000 56.4 53.2 50.6

6300 55.4 50.8 46.7
8000 49.6 43.5 37.9

10000 45.0 36.9

9VER ALL 87.7 86.3 85.0
A-WT ►,} 83.? 78.1 76.1

PNL 93.3 91.1 89.4
pFJL T 94.3 91.1 90.2

ACn RNq 721 8J4 889
OPT RNG 849 951 1056

Mtr 6	 TEST DATE 1-31-75
LOr- 10

PAGF 3
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TABLE G7.4 (CONCLUDED!
TYPICAL LANDING APPROACH (S F - 500) FLYOVER-NOISE DATA

DATA DIGI T IT_ED 2-3-75	 nATA PRMESSED 04/10/75
	

PAGE 4

M ODEL D!'-9-31 REG. W. N54638
FLIGHT	 19 RUN 27 MIC:	 6 LOC 13	 TEST DATE 1-31-75

HIGHLIGHTS OF MFAS1JRFI' FLYOVER N g ISF LEVELS FnQ LANDING APPROACH
PATH S p EE0 135.9 KN, 4ANT RANGE 394.6 FT,	 FnR TTMF AT 41C 10 14 49.9

AVFRA GE *HRIIST 5451.3 LRS

SPL @ S =OR PNLM SPL's Flq PNLTM MAX 1/1 n,S.	 SOL'S
( T IME 10	 14 51.5) (TIMS	 10 14 51.5) MAX SPL'S FIR CnMPOSTTS °NL

r PEOI_)ENCY SPL NOTSIN=SS SRL NOTSIN£SS 1/3 0.8. SPL Nf)TSINFSS
( N 7) (D3) (NOYS) (DS) (NOYS) (ng) (0R) (Ni]Y4)

50 74.4 3.0 74.9 3.0 77.9
63 73.1 3.4 73.1 3.4 77.9 83.1 8.6
80 69.3 3.1 69.3 3.1 79.4

100 72.3 5.1 72.3 501 74.3
125 78.6 9.4 78.6 9.4 78.6 85.2 15.1
160 83.8 14.7 83.8 14.7 84.1
200 8505 19.0 8515 19.0 81.1
250 8008 14.7 8018 14.7 85.9 93.4 28.6
315 84.1 19.6 84.1 19.6 84,1
400 84.2 21.4 84.2 21.4 85.1
500 82.1 18.5 82.1 18.5 82.4 87.9 27.7
630 83.7 16.8 80.7 16.8 80.7
800 80.7 16.8 80.7 16.8 80.7

1000 78,n 13.9 78.0 13.9 78.0 83.6 2).5 
1253 77.) 14.9 77.0 14.9 77.0
1600 76.4 18.6 76.4 1806 76.4
z000 78.7 25.0 78.7 25.0 78.7 83.3 33.8
2.53 1) 79.2 29.7 79.2 29.7 79.2
3150 75.8 25.2. 75.8 25.2_ 75.8
4000 69.9 16.R 69.9 16.8 19.9 77.4 28.2
533') 68.6 14.4 68.6 14.4 68.6
6300 72.0 17.0 72.0 17.0 72.0
8000 68.9 11.1 68.9* 11.1 68.9 73.9 15.7

113!3 57.4 4.1 8ANO .QR©nUCTNn TrNF CORRECTInN*

PNLC = 102.7	 W)R
LAM = 89.7 ORA

DIJ U AT ION r AC Tna = -6.2 08 P%&M = 103.0 ONOR
INT FGQA T TON T14r =	 5.0 SFrnNOS (FAR RAPT 36 TO l.n SECnND) ONLTM = t03.6 PN7a
M EASURED F r-FECT TVE PEPrEIVEn NOISE LFVFL: FPNL = 97.4 FPNDR

w
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TABLE C-7.5
TYPICAL LANDING APPROACH (8,: = 350) FLYOVER-NOISE DATA

FAR PART 36	 FLYOVER NOISE LEVELS

CATA IDENTIFICATECA IKFCiA4TICN

CATA DIGITIZED 2-3-75	 n4TA PRLCESSED 04104/0	 PAGE i

MuDEL DC-9--31 REG. Q. %54638

nC-9-31 REFAN FLYUVFR NLISE TEST

REFERENCE-FEATHER I ND FAR PART 36 NOISE LEVELS

ENGINE/NACELLE CONFIGURATICN -- P&WA JT8D -Lv9	 ENG1NE5 WITh ACOUSTICALLY TREATED
NACELLES

TYPE OF FLYOVER -- LANDING APPRCACh CATA CLASS -- H P9 WER
MEASUREMENT TYPE -- BENEATH FLT PATH, 4	 FEET ABOVE SANDY DIRT
WORDING AT x = -6976.0, Y =	 198.0: 7. = -1.0	 FEET FROM THPESHOLC
REFERENCE RECORDING LGCATICN	 X = -6076.0 Y =	 .U•	 Z =	 .J FEET

MEASUREMENT INFO	 AIRPLANE ANO ENGINE CATA WEATHER DATA
MIC. NUMBER	 6	 FLSE. NO.	 741 AVG. N1RT =	 4854. RPM AMB. TEMP.	 = 56.1 F
MIC. LOCATION 10	 FLIGHT	 20 AVG.	 EPR	 =	 1.149 REL. HUM.	 = 45.3 PCT
NIL. CRIENT GRAZING	 RLQ	 44 A/P HEIDING =	 30. DEG ABS. HUM.	 = 5.2 GM/M3
TEST SITE	 YUMA	 HEIGHT	 -	 363.6 FT FLAP P OS.	 -	 34.7 DEG WIND SPEED = 8.	 KN
TEST CATE	 2-01-75	 LAT. DEV. = -1S5.5 FT PATH ANG.	 _	 -2.7 CEG WIND DIR.	 = 20.	 DEG
TEST NUMBEF JOB 511	 SLNT*RNG.	 _	 412.d FT PITCH ANG. =	 2,8 DEG STA. PRESS = 30.07	 IN	 H(,
JOB REEL	 A5359	 PATH	 SPD. =	 137.5 KN GR.	 WEIGHT = LJ2000.	 Lb PT. THETA	 = .4988

AIR P LANE SPACE POSITICNING IS RELATIVE TO MIC FER TIME AT MIC OF-10-13- 5.3
OTHER PERFORMANCEDATA IS FOR TIME OF PNLTM OF 10-13- 7.5

TIME OF AIRCRAFT AT MINIMUM DISTANCE FROM NICFOPHCNE LOCATION 10-13- 5.4

REFERENCE SUR FACE	 WEATHER CONDITICNS TEMP = 77.0 F 6 REL. hUM. = 7V.0 PCT

JESCRIPTICN OF ACOUSTICAL DATA PROCESSING

ANALYZER TYPE / RESOLUTION GR19211CISA1 / 4.25 08 	 ATNOSPHEPIC ATTENUATION SAE ARP8661REV)
CISA MODE 1 PASS WITH AUTO-START 	 FASIC UNIT SOUNC PRESSURE LEVEE.
SAMPLE INTERVAL FOR BASIC DATA = .500 SECCNDS 	 10B REL. 0.0002 MICkOBAR)
AVERAGING TIME = 1.5CC SECONDS 	 CATA TYPES 1/3 OCTAVE, OVERALL S A—WTD,

PKL, PNLT I EPNL

R	 ^	 t ti
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TABLE C-7.5 (CONTINUED)

EE	 S5	 5S	

TYPICALG

G

LANDING APPROACH (6 F m 350) FLYOVER -NOISE DATA

START TtME PL 10 1 138 3.000REG`"	 °546381 RUN	 44	 IOC	 10	
TEST DA TE 2°Ui-75 

PAGE 
2

113 G.B. 0.0 0.5 1.J 1.5 Z.0 2.5 3.0 3.5 4.0 4.5 5.L' 5.5 6.0 6.5
cmF(F1}

50 66.6 67.3 67.2 67.3 67.1 66.5 06.3 65.6 09.8 70.3 6S.7 72.6 72.8 72.9
63 66.6 66.6 67.5 48.8 68.7 66. 3 67.3 63.2 66.7 68.6 69.0 71.4 72.0 71.8
60 65.7 66.1 t5.9 66.7 66.5 65.9 63.9 62.5 61.2 b4.4 66.9 70.0 72.0 72.2

65.4 65.5 65.7 65.5 64.5 64.1 64,.5 6o.9 b8.6 6d.2 67.0 65.9 b7.7 6a.8
j25 65.4 64.6 63 * 8 63.2 65.7 65.2 72.1 74.1 15.6 75.7 74.8 11.7 68.0 66,1
160 61.0 61.2 62.3 6 5.2 69.5 73.9 76.2 7b * 3 7S.8 69.9 81.1 79.5 76.4 70.0

200 58.9 62.6 E6.3 65.9 73.0 75.0 75.9 7c.8 71.9 79.5 8U.7 8C.8 79.1 70.4
250 62.5 66.S 70.2 72.6 74.0 74.1 73.0 71.3 71.0 75.1 77.8 79.0 78.4 76.3
215 66.5 68.9 7U.4 70.8 7U.7 72.1 75.1 77.9 79.3* 80.0 78.7 77.4 75.4 75.9

400 69.2 69.F 66.5 69.17 71.8 74.2 75.0 75.1 77.0 80.7 81.9 81.0 77.9 71.5
500 66.3 66.1 67.17 64.4 71.1 71.5 74.7 76.3 78.7 d0.3 dU.^ 79.3 76.6 75.2
X30 62.6 66.1 67.9 69.0 70.1 72.3 74.6 76.7 77.8 79.3 78.3 71.8 74.5 72.9

r60 6599 66.8 E8,6 6S.9 71.4 73.1 74.3 76.5 77.6 78.0 76.5 75.1 72.1 7U.7
1000 64.2 6 1;, .2 67.6 65.1 7U.-+ 71.8 13.1 74.3 75.7 76.3 75.2 73.5 69.9 68.b
1250 63.9 64. y 65.9 6d.2 69.6 71.1 72.3 73.5 74.9 75.1 74.2 71.5 48.0 65.7

1600 61.4 62.5 63.4 66.0 67.9 65.3 71.3 73.9 76.1 76.3 7 5.0 71.3 67.2 64.9
2000 39.7 60.5 61.3 63.7 66.2 6b.6 70.9 73.4 75.1 75.2 73.7 70.4 66.9 64.8
2500 57.7 58.E 59.4 62.2 65.0 67.5 69.3 72.4 74.1 74.2 72.5 66.9 66.2 64.2

3150 55. S 57.7 59.2 63.0 b8.5* 70.6* 71.2* 70.6 70.6 70.3 68.8 66.0 63.2 61.0
4000 52.8 54.5 57.5 6U.4 63.9 66.0 66.1 67.4 67.9 63.0 67.0 64.8 62.J 59.7
50015 46.2 45.4 52.9 56.4 60.6 63.8 65.7 o7.8 70.6 11.8 71.5 69.9 66.7 63.4

6300 40.7 46.3 SI.J 58.x3 65.6 69.9 10.9 72.1* 73.9 75.4* 75.6* 74.0* 70.5* 56.6*
866 15 44*4 49.9 58.1* 63.5 65.7 65.d t6.1 67.6 .59.0 69.2 67.3 63.4 53.7

lOCCO 46.2 53.2 56.4 57.6 5e. G 60.3 ol.5 01.5 59.4 55.2 50.2

OVERALL 77.4 78.4 79.5 d 1. 1 d2.9 64.7 86.0 87.5 89. U 90.2 9G.1 89.2 117.0 64.9
A-w70 73.7_ 74.3 75.8 77.7 M9 81.8 83.3 84.9 8b.4 F7.3 86.7 35.0 8[.0 7S.6

F ,4L 84.1 65.5 86.8 39.7 li3.5 S5.5 hies 5i 7.6 99 .1 S9,S 9 ỳ .b 96.0 55.0 92.2
FNLT 84.1 65.5 66.3 9C.4 53.6 96e6 's7.6 98.5 10V.0 100.7 100.5 98.9 96.0 93.1

ACO RNG 1040 909 785 070 5455 4d7 43a 412 424 462 510 565 661 742
OPT Q NG 344 745 656 567 495 441 414 416 453 51 1$ 569 676 774 675

w
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TABLE C-7.5 (CONTINUED)
TYPICAL LANDINGLANDI

pp

N

CC

G APPROACH (S F - 3e) FLYOVER -NOISE DATA

yW pp	 g	 S
S ART

[r
T iME PL 1 1 1 OR R (^ ^bN 4	 i6E to1 54638 1.000

1/3[0Zf•
7.0 7.5 8.0 8. 5

5J 69.9 69.5 68.8 67.1
63 7100 70.4 71.8 70.-9	 -
80 72.2 71.4 71.8 7C. 8

100 70.0 71.E 70.9 65.9
125 67.3 68.6 66.6 6E.9
160 67.8 66.8 67.8 68.5

200 71.1 66.7 65.7 64.9
250 73.4 65.5 66.7 64.G
315 74.5 1'k.J 7J.J 67.0

400 70.7 71.3 72.0 71.2
500 70.6 66.5 66.8 37.7
E30 71.5 69.1 64.5 61.9

600 67.6 66.1 E5.6 64.2*
1000 66.3 64.9 62.7 60.0
1250 63.2 61.8 60.6 59.6
1600 61.9 60.1 56.d 57.5
2000 61.7 59.7 58.7 57.4
2500 60.4 59.6 57.6 56.5

3150 56.5 55.0 53.+ 52.3
4 C C0 56.0 54.6 52.8 51.3
5000 59.6 57.5 55.7 53.3

63Ca 61.5* 56.7* 55.8* 5"3.4
e0aj 53.0 50.2 44.7

IOCGa

OVE R BLL 82.6 81.3 80.6 75.7
A-WTC 17.0 75.2 73.7 72.5

PNL 89.3 8 7.7 66.7 85,4
FNLT 90* 1 88.5 F7.7 8C.5

aGC RNG 826 911 lial 1091
OPT FNG 479 1Ce6 1194 1303

TEST DATE 2-01-75

PAGE 3
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TABLE C-7.5 (CONCLUDED)
TYPICAL LANDING APPROACH O F - 350) FLYOVER-NOISE DATA

DATA DIGITIZFG 2-3-75 	 DATA PROCESSED 04/04/75
	

PAGE 4

MODEL 3C-9-31 REG.	 NC. N54638
FLIGHT 20 RUN 44 MIC 6 LJC 10	 TEST DATE 2-01-75

HIGHLIGHTS OF REF-WEA. FLYOVER NOISE LEVELS FCR LA+NUING APPROACH
PfTH SPEED 137.5 Kht SLANT RANGE 412 . 3 FT.	 FCR TIME AT	 MIC lU	 13	 5.3

AVERAGE THRLST 3736.0 LBS

SPL' S F01 PhLM SPL' S FCR PNLTM MAX	 1 / 1 'J.d, SPL' S
ITIME	 10 13	 7 . 51 (TIME	 1J 13	 7,5) `AA SPL * S FOR COMPOSITE PNL

FRECUENCY SPL	 NOISINESS SPL NQISINESS 1/3	 0.8. SPL NOISINESS ACU RNG
(FZ) Ml ( N oys) ( C8) MYS) ( 08) (D8) ( NOYS) (FEET)

50 70.3 i.5 70.3 1.9 72.9
63 68.6 2.2 68.6 2.2 72.0 17.1 5.0 742
8C 64.4 2.0 64.4 2.0 7t.2
100 6b.2 3.6 68.2 3.6 71.0
125 75.7 7.5 75.7 7.5 15.7 82.2 12.3 462
loo 80.9 12.1 80.9 12.1 81.1
iE00 74.9 12.9 79x9 12.9 80.8
250 75.1 9.9 75.1 5.9 79.0 84.1 18.5 585
315 80.0 14,4 80.0 14.6 80.0
400 8G.7 16.8 80.7 16.6 61.9
50C 84.3 16.4 81.3 16.4 80.3 85.3 23.1 518
630 79.3 15.2 75,3 15.2 79.3
Soo 78.0 13.9 78.0 13.9 78.0
1000 76.3 12.4 76.3 12.4 76.3 81.4 17.6 462
1250 5.1

46.3
13.1 75.1 13.1 75.1

1600 1805 76.3 1805 76.3
2000 75.2 19.7 75.2 1907 75.2 80.1 27.6 462
2500 74,2 21.1 74.2 21.1 74.2

150 70.3 17.3 7J.3 17.3 71,2
4000 68.0 14.E 68.0 14.x3 68.0 75.i 24.0 462
50030 7108 17.9 7108 L7.9 71.9
6300 75.4 21.3 75.4* 21.3 75.6
8000 69.0 11.2 69.0 11.1 69.2 76.7 19.0 518

10000 61.5 5.4 61.5 5.4 61.5
* BAND PRODUCING TCNE CORRECTION

PNLC = 99.9 PNDB
LAM = 87.3 DBA

DURATION FACTOR = -5 . 6 08 _ PIMP = 99.9 PND8
INTEGRATION

EPNL°= 1^95.10 EP NUB
PNLTM = 100.7 PNk^B

FEFFECTIVE D ERCEI4ED NOISE LEVEL,

w
rn
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APPENDIX D

Summary of Data Analyses

The data resulting from the processing and noise exposure analysis of the
flyover-noise measurements are summarized in table D-1. The data resulting
from the processing and lateral noise attenuation analysis of the flyover-
noise measurements are summarized in table D-2. For the microphone locations
not listed, data analyses were not performed because of unacceptable recorded
noise or aircraft operational performance measurements.

Table D-1 is a listing of the measured data, the applied corrections and
adjustments, and the resultant reference -day noise levels for the analyzed
noise exposure flyover data.

The columns contain the following information;

a. Flight Number

b. Run Number

C. Microphone Number

d. Microphone Location

e. Slant range, (ft) - from measurement location to closest point
of aircraft (CPA))

f. Reference Weather (EPNdB) - adjusted to reference day conditions
(77°F and 70 percent relative humidity)

g. Reference Weather Tone Correction ( EPNdB) - determined by
FAR Part 36, Appendix B

h. Tone Correction Frequency (Hz) - center frequency of 1/3-octave
band containing tone

i. True Airspeed (kn) - measured airspeed

J. Reference Airspeed ( KNOTS) - airspeed to which data are normalized
for plotting

k. Airspeed Correction (EPNdB) - EPNL adjustment to reference airspeed

1. Average FN/5 (LB) - average thrust of two engines at time of PNLTM

m. EPNL (adjusted) e f + g + k

n. Reference Weather dB (A) - ieasured dB(A) adjusted to reference -
day conditions ( 77°F and 70 percent relative humidity).

PRECEDING PAGE BLANK NOT FII.M

f
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Table D-2 is a listing of the measured data and the determined lateral
noise attenuation for the flyover data analyzed.

The columns contain the same flyover and measurement information as
table D-1, and the following additional data:

a. Height (ft) - altitude of the aircraft above the ground surface at
time of CPA

b. Elevation Angle	 Angle between ground surface and aircraft at
CPA

c. Sideline EPNL (EPNdB) - EPNL as measured at sideline location

d. Overhead EPNL (EPNdB) - EPNL measured beneath a flyover at the
same distance and power setting as the Sideline EPNL

e. Lateral Attenuation (EPNdB) - difference between overhead EPNL and
Sideline EPNL.

Presented in table D-3 is a summary of the aircraft performance, space-
positioning, and ambient conditions at the flyover CPA for the 10-meter
pole-mounted microphone data. This information was used to prepare an engine
cycle deck for analysis of the acoustic data. Both 0.5 second and 1.5 second
digital time averaging data are listed.

Table D-4 is a listing of the pseudotone adjustments made to the
FAR Part 36 reference noise levels.

0i
.01
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16 12 1 C6 2270 87.8 0,8 315 175.3 180 -0.1 9,426 87.0 76.5
13 1 C6 2270 97.1 1.0 315 177.1 180 -0.1 13,859 96.1 84.9
9 1 C6 2270 96.7 0.9 315 179.6 180 0 13,750 95.8 84.1

10 1 C6 2270 97.0 0.8 315 178.3 180 0 13,876 96.2 85,1
11 1 C6 2270 88.0 0.6 315 175.4 180 -0.1 9,026 87.4 76.9
16 1 C6 2270 87.3 0.5 315 174.4 180 -0.1 9,111 86.8 76.9
17 1 C6 2270 86.9 0.6 160 176.8 180 --0.1 9,080 86.3 76.4
18 1 C6 2270 87.6 0.6 315 17:5.0 180 -0.1 9,019 B7,0 77.1
19 1 C6 2270 87.2 0.5 160 174.7 180 -0.1 8,949 86.7 76.9
20 1 C6 2270 86.8 0.6 315 176.1 180 -0.1 8,929 86.2 76.8
21 1 C6 1270 87.5 0.6 315 175.5 180 -0.1 9,154 86.9 76.9
22 1 C6 2270 88.7 0.8 315 176.4 180 -0.1 8,933 87.9 78.7
23 1 C6 2270 86.9 1.0 315 178.5 180 0 9,071 87.9 78.0

19 24 4 C4 550 97.0 0.5 8000 152.6 140 0.4 6,756 96.5 87.0
25 4 C4 550 94.1 0.6 8000 132.9 140 -0.2 5,514 93.5 84.4
27 4 C4 550 94.5 0.6 8000 136.4 140 -0.1 5,521 93.9 84.7
28 4 C4 550 94.0 0.6 8000 138.3 140 -0,1 5,067 93.4 840
29 4 C4 550 93.4 0,6 8000 126.2 140 -0.5 5,256 92.8 84.0
31 4 C4 550 94.2 0.6 8000 136.1 140 -0.1 5,196 93.6 84.1
32 4 C4 550 94.4 0.6 315 136.5 140 -O.i 5,566 93.8 85.0
23 4 C4 550 92.6 0.6 8000 135.6 140 -0.1 4,500 92.0 83.2
34 4 C4 550 92.3 0.7 6300 138.1 140 -0.1 4,331 92.3 82.8
35 4 C4 550 92.0 0.8 6300 142.8 140 0.1 3,963 92.0 83.1
36 4 C4 550 91.5 1.0 6300 138.3 140 -0.1 3,543 91.5 82.2
37 4 C4 550 92.2 1.3 5000 141.0 140 0 3,174 92.2 82.8
30 4 C4 550 94.7 0.6 8000 140.3 140 0 5,571 94.1 84.6
38 4 C4 550 91.0 1.3 5000 137.4 140 -0.1 2,746 91.0 81.8

30 6 10 400 97.8 0.6 8000 140.2 140 0 5,558 97.2 89.7
25 6 10 400 97.9 0.7 8000 132.1 140 -0.3 5,483 97.2 90.0
27 6 10 400 97.9 0.6 8000 135.9 140 -0.1 5,507 97.3 89.9
28 6 10 400 96.7 0.6 8000 134.8 140 --0.2 5,059 96.1 88.5

29 6 10 400 96.5 0.9 315 125.3 140 -0.5 5,225 95,6 88.7
31 6 10 400 96.7 0.7 8000 134.1 140 -0.2 5,209 96.0 88.9
32 6 10 400 97.3 0,6 80 00 137.1 140 -0.1 5,517 96.7 89.5

33 6 10 400 95.5 0.7 6300 137.6 140 -0.1 4,461 95.5 87.8
34 6 10 400 95.4 0.7 6300 139.6 140 0 4,285 95.4 87.8

35 6 10 400 94.8 0.8 6300 138,3 140 -0.1 3,973 94.8 87,3
36 6 10 400 94.9 1.2 5000 138.1 140 -0.1 3,522 94.9 86.6
37 6 10 400 95.1 1.8 5000 138.9 140 0 3,199 95.1 85.6

24 6 10 400 100.1 0 - 152.6 140 0.4 6,706 100.1 91.8
38 6 10 400 93.1 1.4 5000 136.1 140 -0.1 2,737 93.1 84.4

29 7F 10 400 99.6 0.6 8000 125.4 140 -0.5 5,217 99.0 91,6
30 7F 10 400 101.2 0.8 8000 140.2 140 0 5,558 100.4 92.7

24 7F 10 400 104.5 0.9 8000 1!:2.6 140 p,4 6, 706 103.6 94.9
25 7F 10 400 101.3 0.9 8000 1	 2.1 140 -0.3 5,48 3 100.4 92.9
2t 7F 10 400 100.9 0.5 8000 135.7 140 -0.1 5,5 08 100,4 92.5
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TABLE D-1

SUMMARY OF DC-9 REFAN AIRCRAFT NOISE EXPOSURE ANALYSIS
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TABLE D-S (CONTINUED)
SUMMARY OF DC -9 REFAN AIRCRAFT NOISE EXPOSURE ANALYSIS

le	 0
m~n

P	 e!4p?	 s+° 4^
 j

p. 4t,;
v ''a ^^^Qy 	 ^Z	 e^wQv wP

a a^^ maw ^w	 ^^^^' 
?4wC^	

A"* wP	 n^	 Qw	 v^

2° 	 a	 Q ^ Q z a• z ^ ^^ o	 ^ r ^ ^^ ^^
^	 p	 = Q'^ , ^	 awsw ^^'v° a°^`'

	 ^Q	 w ` ww y.	 °	 '` ^, Qw

^' ti C4 a	 +^ ^ w w â̂  p	 P ^^p ^ ~	 Q^	 ^`^P 4^ P

(1

U1

19 28 7F 10 400 100.4 0.6 8000 134.8 140 -0.2 5,059 99.8 91.4
31 7F 10 400 100.0 0.5 8000 134.1 140 --0.2 5,209 99.5 91,9
32 7F 10 400 100.4 0.5 8000 137.1 140 -0.1 5,513 99.9 92,3
33 7F 10 400 98.8 0,7 8000 137.6 140 -0.1 4,460 98.1 91.1
34 7F 10 400 98.7 1.0 2500 139.7 140 0 4,278 98.7 90.5
35 7F 10 400 97.6 0.7 6300 138.3 140 -0.1 3,973 97.6 90,2
36 7F 10 400 971 1.1 5000 138.1 140 -0.1 3,522 97.1 89.3
37 7F 10 400 97.9 1.4 5000 138.9 140 0 3,199 97.9 88.8
38 7F 10 400 96.5 1.5 5000 136.1 140 -0.1 2,737 96.5 87.5

30 1 C6 800 92.2 0.8 315 140.9 140 0 5,628 91.4 81.8
24 1 C6 800 95.1 0.7 315 150.5 140 0.3 6,766 94.4 83.7
25 1 C6 800 92.1 0.7 315 135.6 140 --0.1 5,522 91.4 81.6
28 1 co 800 91,2 0.7 315 138.8 140 0 5,090 90.5 81.3
29 1 C6 800 90.7 0.7 315 128.7 140 -0.4 5,269 90.0 80.8
31 1 C6 800 911 1.3 500 137.9 140 -0.1 5,236 89.8 80.9
32 1 C6 800 93.4 0.5 315 132.3 140 -0.2 5,683 92.9 83.2
33 1 C6 800 89.0 1.0 2500 138.9 140 0 4,544 89.0 79.4
34 1 C6 800 90.5 1.0 500 142.2 140 0.1 4,307 89.5 80.3
35 1 C6 800 89.4 0.7 6300 140.3 140 0 4,036 89.4 79.5
36 1 C6 800 87.9 0.8 315 132.7 140 -0,2 3,653 87.1 78.6
37 1 C6 800 88.1 1.1 500 135.9 140 -0.1 3,244 87.0 78.6
27 1 C6 800 92.5 0.7 315 138.1 140 -0.1 5,559 91.8 80,8
38 1 C6 800 86.3 0.9 6300 134.7 140 -0.2 2,770 86.3 76.5

20 46 2 C4 550 92.6 0.8 6300 141.4 140 0 3,753 92.6 83.5
47 2 C4 I	 550 92.8 0.8 A 138.8 140 0 3,858 92.0 84.4
51 2 C4 550 94.8 0.7 160 145.8 140 0.2 5,427 94.1 85.0
43 2 C4 550 93.8 0.8 315 151.7 140 0.3 4,583 93.0 85.3
48 2 C4 550 92.0 0.9 6300 134.0 140 -0.2 3,776 92.0 83.8
49 2 C4 550 92.9 0.7 6300 138.4 140 -0.1 4,030 92.9 84.1
52 2 C4 550 92.1 1.1 6300 143.4 140 0.1 3,041 92.1 82.8
50 2 C4 550 92.8 0.8 315 144.6 140 0.1 4,064 92,0 84.6

40 1 C6 800 94.7 0.6 315 154,7 140 0.4 6,847 94.1 83.5
41 1 C6 800 93.5 0.6 315 146.7 140 0.2 6,123 92.9 82.3
42 1 C6 80D 89.4 1.0 6300 141.6 140 0 3,163 89.4 79.4
44 1 C6 800 89.6 0.7 6300 140.2 140 0 3,792 89.6 79.9
46 1 C6 800 90.1 0.8 315 141.2 140 0 3,785 B9.3 80.2
47 1 C6 800 90.A 0.7 315 139.9 140 0 3952 89.7 81.0
49 1 C6 800 90,5 0.8 315 140.0 140 0 4,084 89.7 803
50 1 C6 800 903 0.8 315 143,9 140 0.1 4,067 89.9 81,2
51 1 C6 800 92.3 0.7 315 145.3 140 0.2 5,487 91.6 82,4
52 1 C6 800 89.0 0.8 315 149.7 140 0.3 3,023 88.2 79,8
48 1 C6 800 89.2 0.8 6300 137,i 140 -0.1 3,798 89.2 80.5

40 2 CA 1	 550 97.0 0.6 315 154.2 1	 140 0.4 6,933 96.4 87.1
41 2 C4 550 95.5 0.7 315 144.5 140 0.1 6,082 94.8 86.1

M
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TABLE D-1 (CONTINUED)
SUMMARY OF DC -9 REFAN AIRCRAFT NOISE EXPOSURE ANALYSIS

m0

R.^C+	
^`b twq. 4
	 a	 wwC	 O	

w2Q^ 
^w

=a. OG^
	 v wQ^`O GR.-ZM^ C Qy Q^w	 ti m ^k -V ^w^

w	 Sl G a	 ww	
Q	 \

O'	 w ^ ^^ 2v¢^ ^V QQ̂  Q^ Ĝ Z} rC^ ^^	 r X404 AV

,2 2a OQ^ 
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waw^w 
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J2 `GQ ^G^' v ¢wkP ^^^ 2̂ Aẑ^i4w ^^ Q^	 Q r2	 P S^^ R^ A
c^	 y

o-

a

i

20 42 2 C4 550 91.6 1,3 5000 136.5 140 -0.1 3,168 91.6 82.8
44 2 C4 550 92.3 0.8 6300 139.8 140 0 3,792 92.3 83.6

39 6 10 400 100.0 0.6 160 151.7 140 0.3 6,440 99.4 91.4
40 6 10 400 100.9 1.0 315 152,5 140 0.4 6,931 99.9 92,0
41 6 10 400 99.1 0.6 315 143.5 140 0.1 6,068 98.5 91.1

44 6 10 400 95.1 0.8 6300 137.5 140 -0.1 3,763 95.1 87,6
46 6 10 400 95,7 0,9 315 137.8 140 -0.1 3,753 94.8 87.9
49 6 10 400 96.1 0.8 6300 138,8 140 0 3,994 96.1 87.6
43 6 10 400 97.1 0.8 315 150.8 140 0.3 4,604 96.3 88.9
48 6 10 400 95.3 0.8 315 135,1 140 -0,2 3,756 94.5 87.7
42 6 10 400 94.2 1.3 5000 131.5 140 -0.3 3,205 94.2 86.9
51 6 10 400 97.7 0.6 200 141,9 140 0,1 5,441 97.1 89.6
52 6 10 400 93.8 1.1 5000 13.9.9 140 0 3,059 93.8 85,4
50 6 10 400 95.6 1,1 500 142.5 140 0,1 4,038 94.5 87.0

39 7F 10 400 102.6 0 - 151.7 140 0.3 6,440 102,6 94.7
40 7F 10 400 104.0 0 - 152.5 140 0.4 6,928 104,0 95.5
41 7 F 10 400 101.9 0 - 143.5 140 0.1 6,066 101.9 94.3
44 7F 10 400 98.7 0.8 6300 137.5 140 -0.1 3,764 98.7 91.0
46 7F 10 41'0 98,7 0.8 6300 137.9 140 -0.1 3,739 98.7 91.0
49 7F 10 400 99.3 0.6 6300 139.0 140 0 3,990 99.3 90.9
51 7F 10 400 100.7 0 - 141.9 140 0.1 5,434 100,7 92.8
52 7F '10 400 97.1 1.1 5000 139.9 140 0 3,064 97.1 58.9
43 7F t0 400 100,0 0.6 6300 150.8 140 0.3 4,604 100.0 91.6
48 7F 10 400 98.6 0.7 6300 135.1 140 -0.2 3,756 98.6 91.0
42 7F 10 400 97,3 1.2 5000 131.4 140 -0.3 3,195 97.3 89.7
50 7F 10 400 98.3 0.7 6300 142.5 140 0.1 4,030 98,3 90.5

21 53 6 10 1000 104,2 0,5 315 180.7 180 0 13,602 103.7 95.3
54 6 10 1000 104,3 0.6 315 181.8 180 0 13,507 103.7 94.7
55 6 10 1000 103.9 0.5 160 179.7 180 0 13,467 103.4 95.0
56 6 10 1000 102.3 0.5 160 180.0 180 0 12,643 101.8 92.9
57 6 10 1000 101.9 0.6 160 178,6 1S0 0 12,593 101,3 93F
59 6 10 1000 100.5 0.7 160 178.5 ISO 0 11,860 39.8 91.6
60 6 10 1000 100,3 0,6 315 179.5 180 0 11,924 99.7 91.3
61 6 10 1000 98.7 0,6 315 179.2 180 0 11,024 98.1 89.9
62 6 10 1000 97,3 0.6 160 179.4 180 0 10,640 96.7 88.1

60 2F C6 2200 97.6 0 - 181,2 180 0 12,100 97.6 87A
53 1 C6 2200 98,3 0.9 200 181.3 180 0 13,781 97.4 85.9
56 1 C6 2200 96.3 0,9 315 180.2 180 0 12,827 95.4 85.0
59 1 C6 2200 94.2 1.1 500 180.1 ISO 0 12,034 93.1 83.7
60 1 C6 2200 94,8 1.0 315 181.2 180 0 12,102 918 84,3
61 1 C6 2200 93.3 1.1 500 180.7 180 0 11,191 92.2 81.2
62 1 C6 2200 92.3 1.1 315 179.3 180 0 10,763 91,2 81,6
54 1 C6 2200 98.7 0.9 315 179.8 ISO 0 13,660 97.8 67.0
55 1 C6 2200 97,8 1.0 315 179.4 180 0 13,631 96.8 85.8
57 1 C6 1	 2200 95.7 1.0 315 179.8 180 0 12,704 94.7 84,4

L l
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TABLE D-1 ICONTINUED)

SUMMARY OF DC-9 REPAN AIRCRAFT NOISE EXPOSURE ANALYSIS

m1
\	 C^	 r	 1

2^ wQ^	 o	 4u°	 .°2

	

wa tiS 2 p` r	 t^`'	 aw	 V	 m`	 Qw^a t^

2p o^ w.`	 Q2^ ~aŵ ^^^ warms wa P pQao

2w =``	 zp	 cw w pwQ ^^' v 	 ŵ	 4w	 c	 -a'
04.

cw

2J O'	 'Zp 4"Zp 	 â	 w=4^ tr^p̂  ^,OJry	 ^	 w2y ^vtĴy	 ^w	 ^ ^2
r 2 ^ o	 ^	 w^'^s s^v, w o ^ woo ^ o	 ^^ ; ^ w^'^
•^' ^ v^ Q̂	 a w^ ^ w^p2 o'''ew	 J	 ^ 2 a-?	 aw	 o w ^ ^

Q
Q1

21 53 3 11 500 108.4 0,6 125 178,3 180	 0 13,717 107.8 100.7
54 3 11 500 107.6 0.6 200 182.1 1 BO	 0 13,539 107.0 100.3
55 3 11 500 108,3 0,6 315 180.0 180	 0 13,497 107.7 100.5

56 3 11 500 106.5 0.8 315 181.8 180	 0 12,657 105.7 99.0
57 3 11 500 106.5 0,8 315 181.2 180	 0 12,5B1 105.7 99.8
59 3 11 500 105.4 0.7 315 181,2 180	 0 11,814 104.7 100.0
60 3 11 500 104.8 0.8 315 180.1 180	 0 11,865 104,0 98.2
61 3 11 500 103.1 0,6 315 181.7 180	 0 10,957 102,5 97.5
62 3 11 500 102.0 0.5 160 177,2 1 BO	 -0.1 10,583 101.5 96.2

22 65 2F C6 2200 101.9 0 - 176.7 180 -0.1 14,074 101.9 --
65 1 C6 2200 98.4 1.1 500 176.7 180 -0.1 14,052 97.3 87.3
67 2F C6 5350 93.1 0 - 179,3 180 0 14,046 93,1 -
69 2F C6 5750 91.9 0 - 180.0 180 0 14,179 91,9 -
70 1 C6 4700 81.7 1,3 500 174,1 180 -0,1 9,767 80.4 71.6
70 2F C6 4700 85,6 0.5 315 173.8 180 -0.2 9,774 85,1 -
72 1 C6 3900 80.7 3.0 500 174.3 180 --0.1 8,357 80.7 69.5
74 2F C6 3900 85.3 1.0 - 173.3 180 -0.2 8,091 64.1 -
73 1 C6 3800 811.6 1.1 500 176.0 180 -0.1 9,712 83.5 74,8
75 2F C6 4100 98.1 1,6 3150 173.0 180 -0.2 13,871 98.1 -
75 1 C6 4100 91.8 1.2 315 173.0 180 -0.2 13,879 90.6 82.3
77 1 C6 2500 87.0 1,2 315 175.6 180 -0.1 8,642 85.8 76.5
77 2F C6 2500 90.3 1.0 800 175.6 180 -0.1 8,647 90.3 -

65 3 11 500 109.1 0.6 172.2 180 -0.2 13,787 1085 102.0315
65 6 10 1000 105.1 1.0 315 175.6 180 -0.1 13,848 104.1 95.9

77 3 11 1400 92.2 0,5 315 174,5 180 -0.1 8,470 91.7 84.0
77 6 10 1800 90.8 0.6 315 174.8 180 -0,1 8,576 90,2 80.3
79 6 10 1500 88,8 1,0 315 175.2 180 --0.1 6,981 87.8 79.3
82 3 11 1500 88.8 0.5 160 173.1 180 -0.2 7,060 88,3 80.6
79 3 11 1200 90, 0.6 315 174,6 180 -0,1 6,945 90, l 82.7
79 1 C6 2200 85.3 1.1 315 177.4 780 -0.1 7,011 84.2 76.8
82 6 10 1700 88.3 1,0 4000 175.0 180 --0.1 7,096 88.3 78,9
82 1 C6 23C0 85.2 1.2 315 173,6 180 -0.2 7,157 84,0 74.7
82 2F C6 2300 88.8 1,3 800 173.9 180 -0.1 7,175 88,8
83 1 C6 2;-00 83.8 0.9 315 173.1 180 -0.2 7,277 82.9 74.9

66 1 C6 6000 87,4 1.3 500 180,0 180 0 13,995 86.1 74.1
69 l 66 5750 88.2 1.0 400 180.0 180 0 14.216 87.2 75.3
67 1 C6 5356 91.3 1.1 315 180.0 180 0 13,933 90.2 75.4
6G 6 10 4500 91.5 1,2 315 180.0 180 0 13,897 90.3 77.4
69 6 10 4500 92.0 1,0 315 180,0 180 0 14,006 91.0 78.7
66 3 11 4000 92.4 0.7 315 180,0 180 0 13,881 91,7 78.5
69 3 11 4000 92.9 1.0 315 180,0 180 0 13,954 91,9 79.5
70 6 10 4000 84,8 0.8 160 180.0 180 0 9,725 84,0 73.5
72 6 10 3900 824 0.9 315 180.0 180 0 8,219 81.5 71.1
74 1 C6 3900 81.7 1.3 500 180,0 180 0 8,090 80.4 70.5
74 6 10 3900 81.2 0 - 180.0 180 0 8,028 81.2 66.2
67 6 10 3850 93.2 1.1 315 180.0 180 0 13,956 92.1 79,5
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TABLE D-1 (CONTINUED)

SUMMARY OF DC-9 REFAN AIRCRAFT NOISE EXPOSURE ANALYSIS

m^a
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y	 W	

~~	 44 ` P^	 2v ^W` V "̀Z p	 ^	 ^^	 ,^	 k 2v W

	

W	 W	 ^	 d	 ^	 WQ ^
O	 p=W 9=W ip VW	 VWQ^W ^2^ y VW O	 k=	 Q^ ZGW
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20.	 Q•2'	 Q.i' 	 4 eO 4 JW 	^Q	 Why W4r ŷ 	 pW	 ^^4 W
O d 2^ W4^^ WSW W d	 Q WQ ^` h

	
QP	 ^y ti WQ

p̂ ? Va VQ	 7 ! ̀' vim Wk p^ O^QW	 JW Wk =Q .^ ^ aW	 p^ WP ^ m^
k~	 Q, ^`	 es	 y^ ^ ^^^ Q' ,^ '^ k	 ,tom	 Q' ^ P ^^	 v	 ^ Sa a' .a

22 70 3 11 3800 89.5 0.7 315 180,0 ISO 0 9,738 88.8 78.7
67 1 C6 3350 95.1 1.1 315 180.0 180 0 13,933 94.0 81.1
72 3 11 3250 88,4 0.7 315 180.0 ISO 0 8,191 87.7 78.4
74 3 11 3250 82.8 0 -- 180,0 180 0 7,992 82.8 69,7

23 87 3 11 350 102.4 0.6 160 184.6 180 0.1 9,355 101,8 96.7
86 3 11 350 110.3 0.5 125 159.5 180 -0.5 13,636 109.8 104,4
85 3 11 400 109.0 0.8 160 160.5 ISO -0.5 13,561 108.2 101.7
85 6 10 400 108.8 0.9 315 171.4 ISO -0.2 13,445 107.9 101.2
86 6 10 400 108.9 0.6 400 167.7 180 -0.3 13,581 108,3 101.6
87 6 10 400 101,5 0.8 400 187.7 180 0.2 9,306 100.7 95.5
90 3 11 400 102.4 0.8 315 172.7 180 -0.2 9,368 101.6 95.7
90 6 10 400 102.6 0.7 315 174.1 180 -0.1 9,383 101,9 95,4
91 3 11 400 102,5 0,9 315 166.5 180 -0.3 9,474 101.6 96.2
91 6 10 450 101.0 0 - 175.0 180 -0.1 9,498 101.0 94.6
90 1 C6 500 101.3 1.0 315 175.4 180 -0.1 9,367 100.3 93,6
90 2F C6 500 104.8 0 - 175.4 180 -0.1 9,358 104.8 97-2
84 3 11 540 108.0 0 - 172.9 180 -0.2 13,756 108,0 101.2
91 1 C6 580 100.7 1.1 500 176.4 180 -0.1 9,439 f	 99.6 91.5
91 2F C6 580 103.0 0 -- 176.4 ISO -0.1 9,413 103.0 35.3
87 1 C6 600 98.5 0.8 315 176.8 180 -0.1 9,475 97.7 91.6
87 2F C6 600 101.6 0 - 176.8 180 -0.1 9,475 101.6 94.9
85 1 C6 B00 102.6 1.1 315 174.6 180 --O.1 13,418 101.5 93.6
85 2F C6 800 105,5 0 - 174.6 180 -0.1 13,440 105.5 97.1
86 1 C6 800 102.5 0.9 315 173.9 180 -0.2 13,545 101.6 94,0
86 2F C6 800 106.0 0 - 173.9 180 --0.2 13,545 106.0 97.8
84 6 10 1000 105.2 03 315 174.9 180 -0.1 13,891 104.5 96.1

25 95 1 C6 2400 84.0 0,8 400 148.8 140 0.3 5,919 83.2 70.8
96 1 C6 2400 83.5 1.1 2000 151.2 140 0,3 5,872 83.5 70.4
97 1 C6 2400 83.0 1.1 315 150.3 140 0.3 5,580 81.9 70.7
98 1 C6 2400 82.1 0.5 200 150.5 140 0.3 5,347 81.6 70.6

101 1 C6 1810 82.5 0.8 400 148.4 140 0.3 3,455 813 70.2
102 1 C6 1810 82.0 0.7 315 143.3 140 0.1 3,092 81.3 70.1
103 1 C6 1810 81.0 0 - 139.7 140 0 2,957 81.0 69.9
104 1 C6 1810 81.6 1.3 400 143.5 140 0.1 3,173 80,3 70.0
105 1 C6 1810 81.1 0.6 200 146.1 140 0.2 3,119 80.5 70.5
107 1 C6 1810 80.8 2.5 5000 144,8 140 0.1 2,127 SO,B 70.8
100 1 C6 1810 83.3 0,8 315 151.8 140 OA 3,926 825 70.6

107	 2 C4 1220 84,0 0 - 145.9 140 0.2 2,084 84.0 74.9
101	 2 C4 1220 85.5 0.5 250 149.3 140 0.3 3,514 85.0 74.4
100	 2 C4 1220 86.6 0,5 250 151.6 140 0.3 3,892 86.1 75.1
102	 2 C4 1220 85.5 0.8 315 144,0 140 0,1 3,055 84.7 73.3

103	 2 C4 1220 83.5 0 -- 139.7 140 0 2,918 B15 73.2
104	 2 C4 1220 84.7 2.3 630 145.5 140 0.2 3,133 84,7 71.4
105	 2 C4 1220 85.1 0.5 160 s.3 140 0.2 3,066 84.6 74.1
1,,u,	 I^	 2 C4 1220 84,6 0,5 250 11C.O 140 0.3 3,173 84.1 74.2

ORIGINAI PAGE IS
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TABLE D-1 (CONCLUDED)

SUMMARY OF DC-9 REFAN AIRCRAFT NOISE EXPOSURE ANALYSIS
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25 107 6 10 1060 85.9 1.5 5000 145.6 140 0,2 2,045 85,9 77.2
100 6 10 1060 88.6 0.8 315 151.5 140 0.3 3,871 87,8 77.9

26 112 2 C4 1220 84,3 1.5 10,000 142,1 140 0.1 2,260 84.3 72.6
109 2 C4 1220 82.9 0 - 144.8 140 0.1 1,391 82.9 72.5
110 2 C4 1220 84.1 1.2 5000 142.0 140 0.1 1,876 84.1 731
108 2 C4 1220 85.0 0.5 125 147.3 140 0.2 3,183 84.5 73.9

112 1 C6 1810 80.3 2.6 800 142.4 140 0.1 2,257 80.3 67.7
108 1 C6 1810 81.0 0.7 315 147,0 140 0.2 3,467 80.3 71.2
109 1 C6 1810 79.2 3.4 500 144.8 140 0.1 1,399 79.2 68.7
110 1 C6 1810 79.7 2,9 B00 141.4 140 0 1,894 79.7 68.4

112 6 10 1060 84.9 1.3 5000 144.4 140 0.1 2,231 84.8 75.8
108 6 10 1060 86.8 1.2 5000 148.5 140 0.3 3,033 86.8 75.1
109 6 10 1060 85.3 1.4 4000 145.2 140 0.2 1,368 85.3 74.6
110 6 10 1060 85,8 2.0 5000 144.5 140 0.1 1,870 85.8 76.4

w
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TABLE D•2
SUMMARY OF LATERAL NOISE ATTENUATION ANALYSIS

FLIGHT RUN M1C LOCATION

SLANT
F N/h	 RANGE
MS)	 '(ft)

HEIGHT
1ft)

0
1DEG1

SIDELINE
EPNL

(E PNdB)

OVERHEAD
EPNL

( EPNd6)

LATERAL
ATTENUATION

EPNdB)

1,416 21 7 S18 13,762	 2204 1597 46.4 95,2 96.6
9 7 S18 13,641	 2154 1527 45.2 94,2 96.5 2.3

11 7 518 13,620	 2203 1595 46.4 94.8 96.3 1.5
9 9 S16 13,476	 1775 915 31.0 93.1 97.8 4.7
9 10 S20 13,449	 1775 926 31.5 95,5 97.8 2.3

10 9 S16 13,746	 1 B 11 982 32.8 95.5 98,1 2.6
10 10 S20 13,756	 1811 993 33.3 96.0 98.1 2.1
11 9 S16 13,521	 1789 941 31.7 94.7 97.8 3.1
11 10 S20 13,521	 1789 951 32.1 95.4 97,8 2.4
12 10 S20 13,404	 1802 977 32.8 96.4 97.6 1,2
12 9 S16 13,420	 1802 966 32.4 94,3 97.6 3.3
13 9 S16 13,764	 1796 954 321 94.9 98.2 3.3
13 10 S20 13,770	 1796 964 32.5 96.7 98,2 1.5
15 9 S16 13,605	 1876 1098 35.8 95.4 97.6 2.2
15 10 S20 13,552	 1876 1108 36.2 96.6 97,5 0.9
16 9 S16 13,485	 1798 958 32.2 94.2 97.7 3.5
16 10 S20 13,503	 1798 968 32,6 95.6 97.7 2.1
17 9 S16 13,506	 1774 912 30.9 94.1 97,9 3.8
17 10 S20 13,490	 1774 922 31.3 95.3 97.8 2.5
18 9 S16 13,586	 1754 872 29.8 94.6 98.1 3.5
18 10 S20 13,589	 1754 BB2 30.2 95.1 98.1 3.0
19 9 S16 13,736	 1725 814 28,2 95.9 98.4 2,5

19 10 S20 13,762	 1725 828 28.7 95.4 98.5 3.1

20 9 S16 13,670	 1773 910 30.9 95.4 98.1 2.7
20 10 S20 13,673	 1773 919 31.2 97.1 98.1 1.0
21 9 S16 13,706	 1766 897 30.5 94.2 98.2 4.0

21 10 S20 13,706	 1766 907 30.9 96.1 98.2 2.1
22 9 S16 13,670	 1706 772 26.9 96.6 98.4 1.8
22 10 S20 13,670	 1706 782 27,3 95.8 98.4 2.6
23 9 $ib 13,668	 1665 678 24,0 96.3 98.6 2.3
23 10 S20 13,674	 1665 688 24,4 96.2 98.6 2,4

9 11 S19 13,639	 1618 546 19.7 96.9 98.8 1.9
9 12 SO 13,724	 1584 442 16.2 94.5 99.1 4.6

10 7 S18 13,835	 2239 1645 47,3 97.0 96.6 -0.4
10 12 50 13,769	 1560 346 12.8 9^..8 99.3 4.5

10 11 S19 13,762	 1592 467 17,1 97,2 99.1 1,9
11 11 Sig 13,590	 1588 454 16.6 Fi6.4 98.8 2.4
11 12 SO 13,608	 1558 337 12.5 94.5 98.9 4.4
12 7 S18 9,917	 2193 1582 46.2 92.7 88.6 -5,9•
12 11 S19 13,433	 1584 440 16.1 95.5 98.6 31
12 12 SO 13,392	 1554 318 11.8 92.8 98.7 5.9

13 7 S18 13,852	 2197 1587 46,3 96.1 96.7 0.6
13 11 S19 13,789	 1580 424 15,6 94.2 99.2 5.0
13 12 SO 13,720	 1550 302 11.2 91 7 99,2 7.5
15 7 S18 13,648	 2319 1752 49.1 9612 96.0 0.2
15 11 S19 13,556	 1612 530 19,2 95.9 98.7 2.8
15 12 SO 13,537	 1571 394 14.5 92.4 98.8 6.4

16 7 S18 11,579	 2208 1603 46.6 92.8 92.4 -0.4
16 11 S19 13,407	 1568 379 14.0 93.6 98-6 5.0
16 12 SO 13,329	 1544 268 10,0 92.3 98.6 6.3

17 7 S18 9,367	 2166 1544 45.5 91.5 87.8 6.3'

17 11 S19 13,411	 1560 344 12.7 93.9 98.7 48
17 12 50 13,277	 1537 226 8.5 90.3 98.6 8.3
18 7 S18 13,679	 2193 1582 46.2 91.8 96.5 4,7

'DATA OF DOUBTFUL VALIDITY

;t
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TABLE D-2 (CONTINUED)
SUMMARY OF LATERAL NOISE ATTENUATION ANALYSIS

^r

FLIGHT RUN MIC LOCATION
Fry/h
(LB)

SLANT
RANGE

(ft)
HEIGHT

(ft)
p

IDEG)

SIDELINE
EPNL

(EPNdB)

OVERHEAD
EPNL

I EPNdB)

LATERAI
ATTENUATION

( ENNdB)

16 18 12 SO 13,360 1535 216 8.1 90.6 98.7 8.1
19 7 S18 9,699 2169 1548 45.5 93.5 88.3 -5.2•
19 11 S19 13,556 1552 309 11.5 94.7 99.0 4.3
19 12 50 13,488 1536 220 8.2 91.8 98.9 7.1
20 7 S18 9,187 2211 1607 46.6 92.2 87.2 -5.0`
20 11 S19 13,454 1550 299 11.1 94.2 98.8 4.6
20 12 SO 13,390 1531 182 6.8 92.9 98.8 5.9
21 11 S19 13,485 1547 287 10.7 95.2 98.9 3.7
21 12 SO 13,523 1530 177 6.6 92.0 99.0 7.0
22 7 S18 13,717 2096 1444 43.6 94.7 96.9 2.2
22 11 S19 13,486 1532 186 7.0 93.1 98.9 5.8
22 12 S0 13,313 1524 119 4.5 92.0 98.7 6.7
23 7 S16 9,188 2090 1436 43.4 95.3 87.8 -7.5"
23 11 S19 13,606 1526 137 5.2 92.9 99.2 6.3
23 12 SO 13,446 1522 88 3.3 92.2 98.9 6.7

19 25 5 SIB 5,479 1598 496 18.1 82.0 85.7 3.7
27 5 SIB 5,544 1603 513 183 83.8 85.8 2.0
27 10 S20 5,517 1551 322 12.0 83.8 86.0 2.2
34 9 S16 4,266 1560 351 13.0 78.4 84.4 6.0
34 10 S20 4,269 1560 363 13.5 79.1 84.4 5.3
35 5 S18 3,972 1608 529 19.2 79.9 83.7 3.8
36 9 S16 3,528 1565 372 13.8 77.7 83.5 5.8
24 5 S18 6,753 1605 517 18.8 86.8 87.4 0.6
25 10 S20 5,500 1554 334 12.4 80.9 86.0 5.1
28 5 SIB 5,034 1588 463 17.0 81.4 85.2 3.8
28 9 S16 5,056 1543 265 9.9 79.9 85.5 5.6
28 10 S20 5,071 1543 277 10.3 81.2 85.5 4.3
29 5 518 5,265 1599 499 18.2 80.4 85.4 5.0
29 9 S16 5,258 1553 320 11.9 79.6 85.7 6.1
29 10 S20 5,244 1553 331 12.3 79.2 85.7 6.5
31 5 S18 5,183 1614 546 19.8 80.3 85.2 4.9
31 9 S16 5,213 1556 333 12.4 80.1 85.6 5.5
31 10 S20 5,176 1556 345 12.8 79.9 85.6 5.7

33 5 SIB 4,521 1616 552 20.0 79.3 84.4 5.1
33 9 S16 4,454 1559 349 12.9 79.8 84.6 4.8
33 10 S20 4,473 1559 361 13.4 78.7 84.7 6.0
35 9 S16 3,946 1562 358 13.3 77.9 84.0 6.1
35 10 S20 3,956 1562 370 13.7 76.5 84.0 7.5
36 5 S18 3,541 1630 591 21.3 79.7 83.1 3.4
36 10 S20 3,546 1bno 384 14.2 77.9 615 5.6
37 5 S18 3,174 1582 442 16.2 77.5 82.9 5.4
37 9 S16 3,180 1540 24F 9.3 76.0 83.2 7.2
37 10 S20 3,180 1540 261 9.8 75.0 83.2 8.2
34 5 S18 4,347 1609 531 19.3 80.6 84.2 3,6
25 9 S16 5,331 1554 322 12.0 80.4 85.8 5.4
38 5 S18 2,755 1591 474 17.3 76.8 82.4 5.6
38 9 S16 2,753 1548 292 10.9 74.8 82.7 7.9
38 10 S20 2,726 1548 304 11.3 75.3 82.6 7.3
28 11 3N 5,081 2617 332 7.3 74.3 80.3 6.0
31 11 3N 5,194 2626 406 8.9 75.9 80.4 4.5
29 11 3N 5,288 2624 395 8.7 72.2 80.6 8.4
34 11 3N 4,280 2628 418 9.2 73.5 79.1 5.6
35 11 3N 4,009 2629 426 9.3 72.1 78.7 6.6
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TABLE D•2 (CONTINUED)
SUMMARY OF LATERAL NOISE ATTENUATION ANALYSIS

.i

r

4

SLANT SIDELINE OVERHEAD LATERAL
F N/6 RANGE HEIGHT (i EPNL EPNL ATTENUATION

FLIGHT RUN NIIC LOCATION (LB) (11) 111) (DEG) I EPNdB) (EPNdBI (EPNdB)

19 37 11 3N 3,193 2615 317 7,0 69.6 77.7 8.1
30 11 3N 5,555 2626 408 8.9 76.2 80.9 4.7
24 11 3N 6,694 2623 386 8.5 82.6 82.6 0
25 11 3N 5,491 2624 394 8.E 75,5 80.8 5.3
30 5 S18 5,555 1610 535 19.4 82.3 85.7 3.4

30 9 S16 5,572 1557 338 12,5 81,5 86.1 4.6
30 10 S20 5,546 1557 350 13.0 81.5 86.0 4.5
27 9 S16 5,511 1551 310 11.5 82.9 86.0 3.1
38 11 3N 2,753 2619 352 7.7 69.4 77,1 7.7

20 44 3 S18 3,792 1600 502 18.3 80.4 83.6 3.2
44 9 S16 3,778 1556 332 12.3 78.9 83.8 4.9
44 10 S20 3,795 1556 344 12.8 78.8 83.8 5.0
46 3 S18 3,752 1601 505 18.4 81.1 83.5 2.4
46 9 S16 3,730 1559 349 12,9 78.8 83.8 5.0
46 10 S20 3,736 1559 361 13.4 7B,3 83.8 5.5
50 3 S18 4,075 1602 508 18.5 82.3 83.9 1.6

50 9 S16 4,048 1562 362 13.4 79.2 84.1 4.9
50 10 S20 4,043 1562 374 13.9 79.8 84.1 4.3
43 3 SIB 4,582 1606 527 19.2 83.0 84.5 1,5
43 9 S16 4,568 1558 342 12.7 80.4 84.8 4.4
43 10 S20 4,555 1558 355 13.2 79.6 84.8 5.2
48 3 SIB 3,776 1604 517 18.8 80,6 83.5 2.9
48 9 S16 3,771 1554 325 12.1 77.1 83.8 6.7
48 10 S20 3,775 1554 337 12.5 77.9 83.8 5.9
47 11 3N 3,798 2627 412 9.0 72.9 78.5 5.6
49 11 3N 3,990 2626 408 8.9 76.8 78.7 1.9
50 11 3N 4,054 2629 426 9.3 71.3 78.8 7.5
40 11 3N 6,899 2627 412 9.0 82.8 82.9 0,1
39 11 3N 6,463 2626 403 8.8 77.6 82.3 4.7
46 11 3N 3,751 2628 417 9.1 72.6 78.4 5.8
44 11 3N 3,785 2626 403 8.8 73.2 78,5 5,3
41 11 3N 6,051 2627 413 91 77.3 81.6 4.3

39 3 S18 6,443 1605 520 18,9 85.5 87.0 1.5
41 9 516 6,090 1557 338 12.5 81,2 86.7 5.5

39 10 S20 6,465 1554 338 12.6 83.7 87.3 16
40 3 SIB 6,931 1602 509 18.5 85.9 87.7 1.8
40 9 S16 6,909 1559 346 12.8 86.7 87.9 1.2
40 10 S20 6,801 1559 358 13.3 86.1 87.7 1.6
41 3 SIB 6,076 1602 510 18.6 82.8 86.5 3.7
41 10 S20 6,065 1557 351 13.0 813 86.7 5.4
42 3 SIB 3,167 1595 486 17.7 79.4 82.9 3.5
42 9 Sib 3,209 1554 326 12.1 77.3 83.2 5.9
42 10 S20 3,201 1554 338 12.6 77.1 83.2 6.1

21 53 11 3N 13,588 2705 784 16.9 92.6 94.6 2.0
54 11 3N 13,533 2723 846 18.1 91,7 94.5 2.8
55 11 3N 13,434 2753 942 20.0 91,8 94.2 2.4
56 11 3N 12,689 2733 878 18.7 91.1 92.9 1.8
57 11 3N 12,591 2779 1019 21.5 88.3 92.6 4.3
Fg 11 3N 11,919 7828 1149 24.0 88.1 91.0 2.9
60 11 3N 11,982 2790 1049 22.1 88,4 91.3 2.9
61 11 3N 11,026 2832 1159 24,2 86.1 88.9 2.8
62 11 3N 10,667 2884 1285 26.5 86.0 87.8 1.8
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FLIGHT RUN MIC LOCATION
F	 l
(L^)

SLANT
RANGE

(ft)
HEIGHT

(1t1 I DEG)

SIDELINE

(^ NdB)

OVERHEAD

( EP d8)

LATERAL
ATTENUATIONPUB

21 56 12 6N 12,699 5507 292 3.0 76.8 86.4 9.6
62 12 6N 10,575 5551 757 7.8 74,7 80,7 6.0
55 12 fiN 13,432 5509 318 3.3 80.0 87.8 7.8
57 12 fiN 12,591 5514 397 4.1 77.8 86.1 8.3
60 12 6N 11,871 5518 453 4.7 78.0 84.4 6.4
54 12 6N 13,511 5504 229 2.4 82,9 88.0 5.1
53 12 6N 13,706 5504 222 2.3 82.6 88.4 5.8
59 12 6N 11,920 5526 539 5.6 80.4 84.5 4,1
61 12 6N 11,000 5528 559 5.8 81.1 81.9 0.8
53 9 S16 13,604 1656 655 23.3 96.3 98.5 2.2
53 10 S20 13,604 10556 666 23.7 96.2 98.5 2.3
54 9 S16 13,510 1678 708 25.0 96.6 98,3 13
54 10 S20 13,510 1678 718 25.3 95.8 98.3 2.5
55 9 S16 13,467 1719 801 27,8 95,3 98,0 2.7
55 10 S20 13,467 1719 811 28.2 95,7 98.0 2.3
56 9 S16 12,627 1697 753 26.3 95.3 96,7 1.4
56 10 S20 12,660 1697 763 26.7 95.3 96.7 1.4
57 9 S16 12,593 1758 881 30.1 93.4 96.3 2.9
57 10 S20 12,593 1758 892 30.5 94.3 96.3 2.0
59 10 S20 11,860 1825 1019 33.9 93,4 94.6 1.2
60 9 S16 11,924 1781 926 31.3 92.5 94.9 2.4
60 10 S20 11,928 1781 937 31.7 92.8 94.9 2.1
61 9 S16 11,024 1837 1029 34.1 92.0 92.7 03
61 10 S20 11,009 1837 1040 34.5 9119 92,6 0.7
62 9 S16 10,651 1925 1179 37.8 89.7 91.4 1.7
62 10 S20 10,659 1925 1190 38.2 92.5 91.4 -1.1

22 66 12 6N 13,919 6653 3750 34,3 84,0 86.8 2.8
73 11 3N 9,634 4120 3233 51.7 80.0 81.8 1.8
73 12 6N 9,627 6276 3030 28.9 76.4 76,6 0.2
74 12 6N 7,997 6305 3090 29.4 75.0 73.0 -2.0
67 i 1 3N 13,933 5153 4486 60.5 88.5 89.4 0.9
67 12 6N 13,938 6733 3691 35.3 85,8 86.7 0.9
69 10 S20 13,945 5016 4787 72,6 78.9 B9.7 10.8•
69 11 3N 14,003 5530 4918 62.8 88.3 B8.9 0.6
70 11 3N 9,728 4958 4258 59.2 80.4 79-8 -0.6
70 12 6N 9,711 6772 3958 35,8 74,8 75.8 1.0
69 12 6N 14,005 6974 4295 38.0 83.9 86.5 2.6
75 12 6N 13,672 5913 2177 21.6 85.3 87.6 2.3
66 9 S16 13,923 4509 4241 70.2 90.7 90.7 0
66 10 S20 13,892 4509 4252 70.6 78,9 90.6 11.7•
66 11 3N 13,919 5061 4379 59,9 89.2 89,8 0.4
72 11 3N 8,230 4305 3469 53.7 79.2 78.5 -0.7
72 12 6N 8,131 6347 3175 30.0 72.1 "13.2 1.1
69 9 S16 13,958 5016 4777 72,2 90.0 89.7 -0,3
75 10 S20 13,738 3158 2774 61,5 94.3 93.6 -0,7
74 9 S16 8,035 3579 3237 64.8 81.8 80.3 -1.5
70 9 616 9,740 4454 4183 69.9 82.9 81.1 -18
72 9 S16 8,176 3691 3360 65.6 76.2 80.2 4.0
72 10 S20 8,176 3691 3372 65.0 76.4 80.2 3.8
73 9 S16 9,612 3507 3158 64.2 85.1 83.5 --1.6
73 10 S20 9,607 3507 3169 64.6 84.6 83.5 1.1
74 10 S20 8,056 3579 3249 65.2 81.1 80.4 0.7
75 9 S16 13,729 3158 2765 61.1 94.0 93.5 0.5
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SUMMARY OF LATERAL NOISE ATTENUATION ANALYSIS
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TABLE D-2 (CONTINUED)

SUMMARY OF LATERAL NOISE ATTENUATION ANALYSIS

4

r

r

a^

i

SLANT SIDELINE OVERHEAD LATERAL

F1̂y^Jh RANGE HEIGHT 0	 EPNL EPNL ATTENUATION
FLIGHT RUN NIIC LOCATION I LBl (1` 0 (ft) (DEG)	 IEPNdB) ( EPNdB) (EPNdB)

22 78 9 S16 8,253 2094 1437 43.3	 84.9 86.2 1.3
78 10 S20 8,256 2094 1449 43.8	 86,9 86.2 -0.7
74 9 816 8,035 3574 3232 64.7	 81,8 80.4 -1.4
65 9 S16 13,653 1797 956 32.1	 97,0 98.3 1.3
65 10 S20 13,903 1797 966 32.5	 973 98.4 0.9
73 10 S20 9,607 3393 3042 63.7	 84.6 83.8 -0.8
77 10 S20 8,576 2237 1650 47,5	 87.3 86.1 -1.2
79 9 S16 6,983 2267 1679 47.8	 84.7 83.4 --1.3
79 10 S20 6,959 2267 1691 48.2	 65.4 83.4 -2.0
82 9 S16 7,099 2242 1644 47,2	 84.0 83,6 -0.4
82 10 S20 7,099 2242 1657 47.7	 85,1 83.6 -1.5
70 9 Sib 9,721 4799 4548 71.4	 87.9 80.2 -7,7•
74 10 S20 8,056 3574 3243 65.2	 81.0 80.4 .-0.6
75 9 S16 13,729 3170 2778 61,2	 93.9 93.5 -0.4
77 9 S16 8,572 2237 1639 47.1	 87,3 86.1 _-1,2
65 11 3N 13,974 2803 1084 22.8	 93.7 95.0 1.3
77 12 6N 8,585 5661 1347 1318	 73.8 75.7 1.9
77 11 3N 8,585 3101 1727 3318	 83.1 82.9 -0.2
79 11 3N 6,992 3118 1758 34,3	 80.0 80.1 0.1
82 12 6N 7,072 5691 1470 15.0	 72.8 72.7 --0.1
78 11 3N 8,347 2997 1527 30.6	 82.7 82.8 0.1

23 84 9 S16 13,881 1784 932 31.5	 97,0 96.4 1.4
85 9 S16 13,469 1587 454 16.6	 94.5 98.6 4.1
86 9 S16 13,588 1581 436 16.0	 95.1 98.9 3.8
87 9 S16 9,306 1572 400 14.7	 88.0 90.5 2.5
85 12 6N 13,309 5515 411 4.3	 77.5 87.6 10.1
86 11 3N 13,490 2640 497 10.9	 88.2 94.6 6.4
86 12 6N 13,624 5512 369 3.8	 7S,7 88.2 8.5
84 10 S20 13,885 1784 942 31.8	 98.0 96.4 0,41
85 10 S20 13,435 1587 467 17,1	 92.9 98,6 5.7
86 10 S20 13,585 1581 448 16.5	 92.0 98,9 6,9
90 11 3N 9,383 2632 445 9.7	 83.8 85,9 2.1
91 11 3N 9,463 2642 504 11.0	 82,8 86.1 3.3
91 12 6N 9,465 5514 404 4.2	 76.4 77.9 1.5
90 9 S16 9,383 1574 410 15.1	 87.0 90.6 3,6
90 10 S20 9,383 1574 423 15,6	 88.0 90.6 2.6

91 9 S16 9,498 1593 476 17.4	 89,1 90.7 1.6
91 10 S20 9,490 1593 490 17.9	 88.4 90.7 2.3
84 12 6N 13,862 5517 435 4,5	 BIA 88,6 7.2
87 10 S20 9,306 1572 413 15.2	 86.9 90.5 3.6

25 96 9 S16 5,767 2520 2007 52.8	 62.3 81.7 -0.6
100 9 S16 3,856 1808 976 32- 7 	79.1 82.5 3.4
100 10 S20 3,839 1808 9B7 33.1	 82.1 82.4 0.3
103 9 S16 2,881 1847 1047 34.5	 78.1 81.0 2.9
104 9 S16 3,065 1846 1045 34.5	 79.9 031.3 1.4
106 9 S16 3,128 I B57 1064 35.0	 80.3 81.3 1.0
106 10 S20 3,138 1857 1075 35.4	 79.4 81.3 1.9
98 11 3N 5,311 3301 2071 38.9	 76.1 78.0 1.9

106 11 3N 3,124 2829 1152 24.0	 746 76.7 2.1
95 11 3N 5,883 3246 1981 376	 78.7 79 1 0.4

101 10 S20 3,455 1850 1064 35.1	 81.2 81.7 0.5
105 9 S16 3,048 1855 1061 349	 79.8 81.2 1.4

I 0AIA0F DOUHIFUL VALIDITY
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TABLE D-2 (CONCLUDED)
SUMMARY OF LATERAL NOISE ATTENUATION ANALYSIS

FLIGHT RUN MIC LOCATION
F N /h
(LB)

SLANT
RANGE

(ft)
HEIGHT

(it)
It

(DEG)

SIDELINE
EPNL

IEPNdB)

OVERHEAD
EPNL

(EPNdB)

LATERAL
ATTENUATION

IEPNd81

25 96 10 S20 5,774 2520 2019 53.2 84.0 81.7 -2.3
97 9 S16 5,518 2533 2024 53.0 79.8 81.3 1.5
97 10 S20 5,511 2533 2036 53.5 81.5 81.2 -0.3
98 9 S16 5,288 2516 2002 52.7 79.9 81.0 1.'
98 10 520 5,295 2516 2014 53.2 82.8 81.0 -1.8

26 110 9 S16 1,863 1839 1033 34.2 75.9 79.8 3.9
110 10 S20 1,862 1839 1044 34.6 77.8 79.8 2.0
111 10 S20 1,702 1856 1073 35.2 78.5 79.5 1.0
112 9 S16 2,205 1847 1047 34.5 77.9 80.2 2.3
112 10 S20 2,214 1847 1058 35.0 74,3 80.2 5,9
108 10 S20 3,019 1851 1065 35.1 80.2 81.2 1.0
111 9 S16 1,716 1856 1062 34.9 77.0 79.6 2.6
108 9 S16 3,028 1851 1053 34.7 80.1 81.2 1.1
109 9 816 1,324 1853 1057 34.8 77,2 79.1 1.9
109 10 S20 1,359 1	 1853 1068 35.2 73.1 79.1 6.0

k
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TABLE D-3.1
SUMMARY OF 33-FOOT J10-METER) POLE-MOUNTED MICROPHONE DATA

0.5-SEC DIGITAL AVERAGING TIME

t

A

v

t

HEIGHT
OVER

TARGET MICROPHONE PRESSURE AMBIENT AMBIENT
TEST THRUST MICROPHONE H(iEO ALT' HP PRESS. Nt1^I^t TEMP

ft	 I I m )COND RUN TYPE LB IN) LOCINO, ft	 m (PSIA) M iRPMI I°RI
1 100 5.5-DEG 3900 C1014P 110381 [316.41 9021274.9) 14,22 0.23 4919.4 514,2

APPROACH (17,347) C10/5P 19871 1300.31 8511259.4) 14,25 0.23 4914.1 514,3
OPTIMUM
FLAP

101 5,5-DEG 3500 CIO/4P 110921 1332.31 9571291.71 14.19 0.23 4720.1 514.2
APPROACH (15,563) C10/5P 110741 1327,41 927 (282.51 14.21 0.23 4726.1 514,2
OPTIMUM
FLAP

C612P 178B12 25 3-DEG 5800 1243,11 6771206.3) 14.34 0.22 5473.8 506.5
APPROACH (25,7931 C6f3P [7781 1237,11 667 (203,3) 14.35 6,22 5473.2 506.6
50-DEG
FLAP

27 3-DEG 5560 C612P 17751 1236.21 667 (203.3) 14,35 0.22 5485.4 507.5
APPROACH • 124,464) C613P [7601 1231.61 652 (198.7) 14,35 0.22 5487.5 507.5
50-DEG
FLAP

3 95 3-DEG 6000 CIO/4P 120411 1622.11 1780(542.5) 13.77 0.22 5603.9 511,0
APPROACH (26,688) C10/5P 120271 [617.81 176& (538,31 13.78 0.22 5602.7 511.2
50-DEG
FLAP

4 39 3-DEG 6500 C10/6 [3701 1112.81 219 (66.7) 14,58 0.24 5788,1 510.3
APPROACH 128,9121 C1014P 339 103.3 219 (66.7) 14,58 0.24 5788.1 510.3
Ej0-DEG C10/5P 227 69.2 211 (64,31 14.58 0.24 5785.9 510.3
FLAP

41 3-DEG 6100 C10/6 13801 1115,31 232 170,7) 14.57 0.23 5653.3 511.2
APPROACH (27,133) C1014P 350 106.7 232 170.7) 14.57 0,23 5653.3 511,2
50-DEG C10/5P 338 103.0 217 (66.1) 14.58 0,23 5653.3 511.2
FLAP

5 44 3-DEG 3800 010/6 13691 [112.51 209 163.71 14,59 0.22 4852.1 512.2
APPROACH (16,902) C10/4P 340 103.6 209 (63.71 14.59 0.22 4852.1 512,2
35-DEG C1015P 329 100.3 203 161,9) 14.59 0.22 4854,3 512.3
FLAP

46 3-DEG 3800 C1016 361 116.1 228 (69.5) 14.58 0.22 4851.1 512,5
APPROACH (16,902) C10/4P 354 107.9 228 (69,51 14,58 0,22 48511 512.5
35-DEG C10/5P 344 104.9 220 (67.11 14.58 0.22 4841-5 512.7
FLAP

6 65 TAKEOFF 13,500 C1014P 19461 1288.31 11081337.71 14.12 0.27 7537.9 511.5
(60,043) C10/5P 19661 1294.41 1128 (343.8) 14.11 0,27 1584.4 511.3

84 TAKEOFF 13,500 C1014P 19401 [286.51 1145 (349.01 14.10 0,27 7566,3
1 7564,9

514.1
(60,043) C1015P 968 295.0 1167 (355.7) 14.09 0.27 514.0

7 77 TAKEOFF 8000 C1014P [16261 (495.61 1804 (549.9) 13.76 0.27 6371.6 509.4
WITH 135,5841 C1015P 116411 1500.21 18191554.4) 13,76 0,27 6371.6 509.4
CUTBACK

78 TAKEOFF 8000 CIO/4P 114561 [443.81 1640 (499.9) 13,85 0.27 6308,4 510.4
WITH (35,584) C1015F 114561 [443,81 1640 (499.9) 13.85 0.27 6308,4 510.4
CUTBACK

C612P 1227D1
-7-r

9 TAKEOFF 13,500 [676.7] 25831787.31 13,37 0.28 7570.4 501.4
160,0431 C613P 122201 1676.71 2583 787.3) 13.31 1 0.28 7570.0 501.4

NO] L 
1 66 ( , F I t_S IN I I CALCULATED
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TABLE D-3.2

(l
01

SUMMARY OF 33-FOOT (10-METER) POLE-MOUNTED MICROPHONE DATA
1.5-SEC DIGITAL AVERAGING TIME

HEIG14T
OVER

TARGET MICROPHONE
- HG ^o

PRESSURE
AL 	 Hp AMBIENT 7

N1/v Q t

AMBIENT
TESL THRUST MICROPHONE PRESS. TEMP

ft TYPE m ftCOND RUN (LB) IN) LOC/NO, IPSIA[ M IRPMi 1°R)
1 100 5.5-DEG 3900 C10/6 1030 313.9 8641263.31 14.24 0.23 4916.8 514,2

APPROACH (17,347) C10/4P 110381 1316.41 9021274.91 14,22 0.23 4919.4 514,2
OPTIMUM C10/5P [9871 1300.31 851 (259.4) 14,25 0.23 4914,1 514,3
FLAP

101 5,5-DEG 3500 C1016 110371 [316.11 897 (273.4) 14,23 0.23 4724,6 514.5
APPROACH (15,563) C1014P [10821 [329.81 947 (288.6) 14.20 0.23 4717.5 514.3
OPTIMUM C1015P [10651 1324,61 918 (279.8) 14,22 0.23 4725.6 514.3
FLAP

2 25 3-DEG 5800 C&I 808 246.3 6671203.3) 14,35 0.22 5473.8 506.5
APPROACH (25,793) C612P 17831 [238.71 672 (2040 14.24 0.22 5473.8 506.5
50-DEG C613P 17711 1735.01 660 (201.2) 14.35 0.22 5473.2 506.6
FLAP

27 3-DEG 5500 C611 800 243.8 662 (201.8) 14.35 0,22 5487.5 507.5
APPROACH (24,464) C612P 17701 1234.71 662 (201,8) 14.35 0.22 5487.5 507.5
50-DEG C6/3P 17551 1230.11 6471197,21 14.36 0.22 5485,4 50T5
FLAP

3 95 3-DEG 6000 C10/6 120711 [631.21 1780 (542.51 13.77 0.22 5603.9 511.0
APPROACH (26,688) C1014P [20341 (620.01 17731540.4) 13.78 0122 5603.3 511.1
50-DEG C10/5P [20271 1617.81 1766 (538.3) 13,78 0.22 5602.7 511.2
F.-AP

4 39 3-DEG 6500 C1016 362 110,3 211 164,3) 14,58 0.24 5785.9 510.3
APPROACH 128,912) C1014P 370 112,8 219 166.71 14,58 0.24 5788.1 510.3
50-DEG C10/5P 354 107.9 203 (61.9i 14-59 0.24 5783.8 510.3
FLAP

41 3-DEG 6100 C1016 373 113.7 225 (68.6) 14,58 0:? 5653.3 511.2
APPROACH 127,1331 C1014P 343 104.5 225 (68.6) 14.58 0.23 5653.3 511.2
50-DEG C1015P 330 100.6 209 (63.7) 14.59 0.23 5652.7 511.3
FLAW

5 44 3-DEG 3800 01016 363 110.6 203 (61,9) 14.58 0.22 4854.3 512.3
APPROACH (16,902) C1014P 340 103.6 209 163' 14.59 0.22 4852,1 512.2
35-DEG C10/5P 323 98.5 197 16(j. , ,) 14.59 0.22 4856.4 512.3
FLAP

46 3-DEG 3800 C10/6 377 114.9 224 (68.3) 14,58 0.22 4846.3 512.6
APPROACH 116,902) C10/4P 350 106.7 224 (68.3) 14.58 0.22 4846.3 512.6
35-DEG C10/5P 340 103.6 216 (65,8) 14.58 0.22 4841.0 512.7
FLAP

6 65 TAKEOFF 13,500 C1016 1038 316.4 11701356,6) 14.09 0.27 7585.2 511.2
160,0431 C1014P 19871 1300.81 1149 (350,2) 14.10 0,27 7580.9 511.2

C10151' [9661 1294,41 11281343.8) 14.11 0.27 7584.4 511,3

84 TAKEOFF 13,500 C10/6 1017 310.0 1192 (363.3) 14.07. 0,27 7568.6 513.8
(60,043) C10/4P 19871 [300.81 1192 [363.31 14.07 0.27 7568.6 513.8

C10/5P (9871 1300.81 1192 (363,3) 14.07 0.27 7568.6 513.8

7 77 TAKEOFF 8000 C1016 1685 513.6 1833 (558.7) 13.75 0.27 6371.6 509.4
WITH 135,584) C1014P 116551 1504.41 1833 (558.71 13.75 0,27 6371.6 509.4
CUTBACK CIO/5P 116411 1500.21 1819 (554.4) 13.76 0,27 6371,6 509.4

78 TAKEOFF 8000 C1016 114861 1452.91 1640 (499.91 13.55 0.27 6308,4 510.4
WITH {35,584) C1014P [14721 [448.71 16561504.71 13.84 0.27 6313.3 510.3
CUTBACK C1015P 114561 (443.81 1640 (499.9) 13.85 0.27 6308.4 510.4

8 9 TAKEOFF 13,500 C611 2316 5.9 2649 (807.4) 13.34 0.28 7570.0 501.3
(60,043) ' C612P 122641L1690.11 2627 1800.7) 13.35 0.28 7570.0 501.3

C613P (22641 0.11 2627 (800.7) 13.35 0.28 7570.0 501,3
r

1

r

r

NOTE: HGEO VAGUE$ IN I I CALCULATED
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MICROPHONE TONE CORRECTION TONECORRECTION FREOUENCV
S16 S20 C6 C10 S16	 1 S20	 I C6	 I C10MEASUREMENT LOCATION RUN

TAKEOFF WITH CUTBACK/SIDELINE S16, S20. C6 11 2.3 116 0,6 500 500 315
12 2.1 1.0 0.7 500 500 315
16 2.4 1.7 0.5 500 500 315
17 2.3 2.1 0.6 500 500 160

• 18 2.0 2.1 0.6 500 500 315
19 1.7 2.0 0.5	 1 500 500 160

TAKEOFF C6 9 019 315
10 0.8 315
13 1.0 315
53 0.9 200
54 1.0 315
55 1 1.0 315

APPROACH - 50° FLAP C10 27 0.5 8000
28 0.5 8000
29 0.6 315
30 0.5 8000
31 0.6 8000
32 1 0.6 8000

TAKEOFFISI CIE LINE CORRECTIONS S16,S20, C6 9 2.0 1.6 0.9 500 500 315
10 2.0 1.7 0.8 500 500 315
13 1.9 0.5 1.0 500 250 315
15 1.7 0.7 NP 500 400
53 1.6 1,8 0.9 630 630 200
54 1.2 1.6 1.0 630 630 315
55 1.8 2.0 1.0 500 500 315
56 0.9 0.6 0.9 315 315 315
57 2.1 1.8 1.0 500 500 315
51 NP 1.2 1.1 500 500
60 2.0 2.3 1.0 500 500 315
61 1.2 1.1 1.1 500 500 500
62 1.2 0.8 1.1 500 400 315
65 2.0 2.3 0.9 500 500 500
75 0.5 1.0 1.2 315 315 315
77 1.4 0.5 1.2 2000 400 315
78 1.7 1.4 0.8 500 500 315
79 0.5 0.0 1.1 200 315
82 0.9 0.7 1.2 400 400 315
83 NP NP 1.1 2500

APPROACH CORRECTIONS C10 24 0.5 8000
25 0.7 8000
33 0.7 6300
34 0.8 6300
35 0.9 6300
36 0.7 6300
37 1,4 5000
38 1.6 5000
39 0.0 160
A0 0,0 315
41 0.0 315
51 0.0 8000
52 0.8 6300

I

S

r

^..	 !	 I	 I	 I	 I	 I 	 I

TABLE D-4
SUMMARY OF PSEUDOTONE ADJUSTMENTS TO FAR PART 36 NOISE LEVELS

NOTE: TONE CORRECTIONS IN TERMS OF EPNdE
TONE CORRECTION FREQUENCY IN TERMS OF Hz

ORIGINS PAGE IS
0f' POOR QUALITY
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APPENDIX E

,1.

C4 and C6 Microphone Location Evaluation

The C6 microphone location is about 21.35 m (70 ft) lower in elevation
than microphone C4 which is at the runway elevation and a fairly abrupt
declivity lies between C6 and C4. Five level flyovers were devoted to an
evaluation of the data from these microphone locations. Noise measurements
were made at C4 and C6 during these level flyovers at cutback thrust. Both
sets of recordings were adjusted to common cutback reference aerodynamic
conditions using the procedure specified in FAR Part 36 to provide a direct
comparison of the data.

Only 3 of the 5 test runs produced valid noise data (flight 48, runs IOR,
URN and 13R). Two microphones were used at each location and were within
3.05 m (10 ft) of each other. Table El lists the noise levels and some of
the significant information related to these tests. It will be seen that,
for the reference conditions shown, the average noise level at C6 was 0.8 EPNd8
higher than at C4. It can also be observed that at the same location and for
the same run, differences as great as 0.5 EPNdB occurred between adjacent
microphones. No account has been taken of terrain differences at the two
locations. Therefore, the observed average noise level differences may be
considered to be due to experimental data scatter and local terrain effects.

TABLE El - COMPARISON OF MICROPHONE LOCATIONS C4 AND C6

Flight 48, Level Flyover, 2245 feet (684 meters) 180 knots (92.6 m/sec)

Run Mic Mic Flap FN/5 C6 C4

Number	 Number Location Angle lb (N) EPNL EPNL

deg.	 (rad)

1OR 2 C6 40.5 (0.709) 9075 (40 364) 88.5

IOR 4 C6 40.6 (0.710) 9072 (40 351) 89.0

IOR 9 C4 42.0 (0.735) 9041 (40 212) 87.9

IOR 11 C4 42.0 (0.735) 9041 (40 212) 87.4

11R 2 C6 42.5 (0.744) 9242 (41 107) 88.8

11R 4 C6 42.5 (0.744) 9239 (41 093) 89.2

11R 9 C4 41.5 (0.727) 9236 (41 080) 88.5

13R 2 C6 43.2 (0.756) 9349 (41 583) 89.0

13R 4 C6 43.2 (0.756) 9349 (41 583) 8^-1

13R 9 C4 42.7 (0.748) 9364 (41 650) 88.4

13R 11 C4 42.7 (0.743) 9364 (41 650) 88.5

Average 88,9 88.1

P	 E^IlVG
r,

PAGE BLNg NOT VUMEp
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ABBREVIATIONS AND SYMBOLS

a Coefficient of spreading term

A h 5
2	

+ L5 
2FF

ADDS Airborne Digital Data System

ADM Automated Drafting Machine

Ap Primary nozzle area, ft2

APP Approach
•

As Accumulated excess attenuation, dB

ATA Air Transport Association

b Coefficient of atmospheric attenuation term, EPNdB/1000 ft.

BPF Blade Passing Frequency

c Speed of sound, m/sec

C Flap chord length or OASPL directivity correction term

CISA Controlled Integrating Spectrum Analyzer

CPA Closest point of Aircraft

C
T

Temperature structure constant, °C/ml/3

CV
Wind structure constant, m 2/3/sec

c
o

Speed of sound in ambient air, ft/sec

0C Degrees centigrade

d Direct path length from source to receiver, meters

dB Decibel

dB(A) A-weighted sound level, dB

D 
P

Diameter of primary nozzle, ft.

EGA Extra ground attenuation, EPNdB

E(K) Spectral density of velocity fluctuatiois	 0,061 C v2 K-
11/3

EPNdB Unit of effective perceived noise level

EPNL Effective perceived noise level, EPNdB

EPNL
R

ReferenceRef	 EPNL w EPN'"	+Al +02 +Athrust, EPNdB
4T
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L5 

Test EPNL, EPNdB

Frequency, Hz

Federal Aviation Regulation

Flight Data Center

Net Thrust

Referred net thrust, pounds

Degrees Farenheit

Mean temperature gradient, T/Lo

General Radio

Geometric altitude, feet

Pressure altitude, feet

Vertical distance from the reference source point to edge of
deflected flap, meters

Hertz

Instrument landing system

Acoustic wave number, 1/m

Von Karman constant

Kilogram(s)

True airspeed, knots

Scattering length

Outer scale of turbulence

Treated duct-length to 4uct-height ratio

Noise level at distance x, EPNdB

Noise level at reference distance, EPNdB

Turbulence scale of the longest connection or correlation
distance between the velocities of two points of the flow
field

Horizontal distance from the reference source point to edge
of deflected flap, meters

EPNLT

f

FAR

FDC

FN

FN/ S

aF

G

GR

hGeo

hp

ha 

Hz

ILS

k

K

kg

KTAS

I
L

L/H

L 

Lo

LT

T

Y
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V

A

I

I_

M

Ma

Mc

M 

M
r

MALT

14ART

MRI

N

NTone(s)

NR

Ni

14. Mi.

PLVLA

PNdB

PTIL

PNLT

PIILTM

Pref

PTone(s)

R

r

ReL
Re

rpm

Mach number

Aircraft Mach number

Eddy Mach number corresponding to static jet

Deficit Mach number, (Q00 - Au)/c

Eddy Mace number corresponding to inflight jet

Mobile Automatic Laser Tracking

Mobile Atmospheric Recording Tower

Meteorology Research, Inc.

Newton

Number of discrete tone(s) in a given hand

Noise reduction, dh

Engine rotor speed

Nautical mile

Pulsed Light Visual Landing Aid

Unit of perceived noise level or tone corrected perceived
noise .. -1

Perceived noise level, PNdB

Tone corrected perceived noise level, PNdB

Maximum tone corrected perceived noise level, PNdB

Reference sound pressure (2 x 10 -5 1d/1112)

Sound pressure corresponding to the discrete tone(s) in a given
band

Scale of turbulence value, m2/3/sec

Slake thickness

Reynolds number, based on L = 
ul

Reynolds number, based on p 
U 
u'L
P

Revolutions per minute

I

-P

..1

i7
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0

,D

s	 90 percent confidence limit sample standard deviation defined
by

(xl _ 
X) 2 + (X 	

X) 2 + (xn _ X)2F (n-1)
SPL BroadbandBroadband turbomachinery sound pressure level

SPLj/c	 Jet plus core sound pressure level

SPL TotalTotal noise sound pressure level

SPLTurbomachinery Total turbomachinery sound pressure level

AS	 10 log VTrue (test)
True (ref)

SAE ARP 866	 f.ociety of Automotive Engineers Aircraft Recommended Procedure
Number 866

SL	 Sideline

SPL	 Sound pressure level, decibels or dB

t(,OS)	 90 percent confidence level distribution factor

T	 Temperature, °F or °C

T*	 Temperature constant (°C)

T 
	 Primary jet temperature, ° Rankine

TO	 Takeoff without cutback

TOCB	 Takeoff with cutback

To	Sea level standard day temperature, ° Rankine

A thrust	 Noise adjustment for difference between reference F N/s and

test FN/ S , EPNdB

u*	 Friction velocity, m/sec

u'	 Fluctuating component of the wind velocity in the direction of
propagation, m/sec

Au	 Velocity deficit, ft/sec

U	 Jet velocity, ft/sec

UITS	 Universal Indicated Turbulence System

U oo	 Free stream flight velocity, ft/sec

F

I

1
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V 
	 Aircraft speed, ft/sec

Vjp	 Primary jet velocity, ft/sec

V  rel	
primary jet velocity relative to the speed of the aircraft
( Vip -Va ) , ft/sec

VTrue(ref)	
Reference, airspeed, KTAS

1

VTrue(test)	
Test airspeed, KTAS

a	 x	 Distance, feet

X	 90 percent confidence limit sample, EPNdB
f

X	 Average of 90 percent confidence limit samples, EPNd3

x 
	 Reference distance of 250 feet

Yo	 Initial wing/wheel wake thickness, ft.

Y(X)	 (Y(X1/2) + A x 
1/3

))/2, ft.

Y	 Yo + Y (X) , ft.

Y	 Inboard wing chord thickness, meters

Al	 Correction for atmospheric absorption and acoustic path
differences, EPNdB

A2	 Uuration correction, EPNdB

4	 Excess attenuation due to turbulence, nepers/304.8m

a	 Elevation angle, degrees

cx	 Flight path angle, degrees

7	 Glideslope, degrees

S	 Typical mixing-layer thickness of jet exhaust or difference in
path length between source and receiver, meters

A•

SAmb	 Ratio of ambient pressure to standard sea level reference
f	 pressure

S	 Flap setting, degree( s)f

D	 Relative difference between jet and core noise peak SPLs

E	 Dissipation rate, m2/sec2

S

iy

!.a
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l
i

n

e

ec

BTnlet

Os

Engine cant angle, degrees

Angle from inlet or scattering angle

Difference between true scattering angle and the Bragg scattering
angle, degree(s)

Angle from inlet

Shadow zone, degrees

Micro scale of turbulence

90 percent confidence limit, EPNdB

Kinematic viscosity, mZ/sec

Mean rate of energy dissipation per unit mas ;S

3.1415

Density of the air, kg/m3

Sea level density of the air, kg/m3

Scattering cross section

Spectral density of temperature fluctuations : 0.033 CT K"11/3

Ng

µ

P

7T

P

Po

Q

V K)

r

t'
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