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1.0 INTRODUCTION

As part of a comprehensive NASA program to reduce sound levels in
general aviation aircraft, several analytical, laboratory, ground
run-up, and flight studies have been performed on light, twin-
engined, propeller-driven airplanes [1-19]. All the aircraft in-
vestigated were of the same basic configuration, but in the earli-
er studies an unpressurized, piston-engined airplane was used
while, later, a pressurized, turboprop model was considered.
Flight measurements were performed on the turboprop airplane in
1981 to evaluate an experimental sidewall treatment. The results
of these measurements [9, 19] showed a large variability in the
data so that it was difficult to evaluate the acoustic performance
of the treatment. 1In addition, the treatment did not provide the
desired noise reductions. Consequently, a second series of flight
tests was planned with the two main objectives of, first, estab-
lishing a test procedure to minimize the variability of the data
and, secondly, evaluating the noise reduction characteristics of a

sidewall treatment designed to provide high transmission 1loss.

The first phase of the flight test series was conducted in May
1984. Four flights were performed, three with an untreated cabin
and one with the cabin lined with 5-cm (2-inch) thick fiberglass
batts. Unfortunately, the test airplane was not available for the
second phase of the flight test series. Consequently, it was not
possible to evaluate the new sidewall treatment. This report pre-
sents data for the first phase only.

Data from the four flights are presented in a series of appendices
included in this report. The main text of the report provides
descriptions of the test airplane, test procedures and instrumen-

tations of the test airplane (Section 2) followed by discussion



of the results. Section 3 discusses the exterior sound field,
Section 4 the interior sound field in the untreated cabin, and
Section 5 the sound field in the cabin lined with fiberglass. A

general discussion of the results is provided in Section 6.



2.0 TEST DESCRIPTION

2.1 Test Airplane

The airplane used for the tests was a Gulfstream Aerospace
Commander 695A (Serial Number 96000, Registration N81502). This
airplane is a high-wing business aircraft with a maximum take-off
weight of 5079kg (11,200 1b). It has a pressurized cabin and
retractable landing gear. The particular aircraft used for the
measurement program was an airplane operated by Gulfstream
Aerospace Corporation in support of certification and engineering
test requirements. Thus, the fuselage interior did not contain

standard sidewall treatment or cabin furnishings.

The Commander 695A is powered by two AiResearch TPE331-10-501K
single-shaft, turboprop engines which have a nominal rating of 610
kW (820 SHP). The engines drive Dowty Rotol three-bladed propel-
lers with super-critical airfoil sections. The propellers have a
diameter of 2.69m (106 inches) and the minimum clearance between
the fuselage and the propeller tip is 0.36m (14 inches) or 0.13D,
where D denotes the propeller diameter. The maximum rotational
speed of the TPE331-10-501K engine is 41,800 rpm. There is a two-
stage reduction gear box, with an overall gear ratio of 26.3:1
connecting the engine to the propeller. The maximum speed of the
propeller is 1591 rpm and the direction of rotation is counter-
clockwise when viewed from the rear. Engine exhausts are located
on the outboard side of each nacelle.

Photographs of the test airplane are shown in Figure 1, and a
three-view diagram is given in Figure 2. The fuselage structure
of the Commander 695A is of conventional skin-longeron-frame
construction. The thickness of the fuselage sidewall skin panels
is typically l.6mm (0.063 inch) and the longitudinal stiffeners
consist mainly of longerons at vertical stations (water line)
WL-10.00, WL-28.00 and WL-55.00, as shown in Figure 3. Locations
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of the frames and cabin windows are also shown in Figure 3, where

station, body line and water line numbers are given in inches.

2.2 Test Conditions

Four flights were performed with the intention of repeating the
same test conditions on each flight. The nominal test conditions
are given in Table 1 and the actual conditions for each flight
(logged by the flight test engineer in the copilot's seat) are
listed in Tables 2 through 5. Unfortunately, the propeller
synchrophaser* system was not operating during the fourth flight
and several of the test conditions could not be achieved. The
first three flights were performed with the cabin untreated. No
Changes were made to the cabin contents between these flights and
the transducers were not moved. Following the third flight, the
acoustic instrumentation was removed so that the fiberglass batts
could be installed. The instrumentation was reinstalled prior to
the fourth flight.

Flight #1 was conducted on the morning of 15 May 1984, originating
and ending at Wiley Post Airport, Bethany, OK; data were recorded
during the period 0935 hours to 1100 hours, CDT. Flights #2 and
#3 were both conducted during the morning of 16 May 1984. Flight
#2 originated at Wiley Post Airport and terminated at Nashville
Airport, TN, data being recorded from 0725 hours to 0840 hours
CDT. Flight #3 was the return flight to Wiley Post Airport, with
the measurements being made between 1055 hours and 1210 hours.
Flight #4 was a round trip from Wiley Post Airport on the after-
noon of 17 May 1984; data were recorded from 1445 hours to 1555

hours.

*The word "synchrophaser" is used by industry to describe equip-
ment which keeps a preset phase relationship between the two pro-
pPellers while also keeping the propellers at the same rotational
speed. The accuracy with which the relative phase is maintained
can vary considerably between different types of synchrophasers.



TABLE 1
NCMINAL FLIGHT TEST QONDITIONS

CQaNDT REMARKS FLIGHT CABIN CABIN OUTSIDE PROPELLER OPERATING QONDITION RELATIVE
IDENT. PRESSURE | ALTITUDE PRESSURE IAS AIR PORT STARBOARD PHASE
ALTITUDE DIFFER. TEMP SETTING
-2 RRM TORQUE POWER RMM TORQUE POWER (2)
m/ft m/ft kNm “/psi] kts °F (1) kW/SHP (1) XW/SHP

1 Zero Pressure Diff. 3.0x/10k | 3.0kx/10k 0 Not Not 1591 80% Not 1527 80% Not —————
2 Zero Pressure Diff. | 3.0k/10k | 3.0k/10k (o] Speci- Specified 1527 80% Speci- 1591 80% Specifieq ———
3 Cabin Pressurized 3.0k/10k | Normal Normal fied 1527 80% fied 1591 80% _

4 Cabin Pressurized 3.0k/10k | Normal Normal 1591 80% 1527 80% ——

5 Normal Cruise 4.6k/15k | 0.7x/2.3k | 36/5.2 1527 B80% 1527 80% 9 o'clock
6 Normal Cruise 4.6k/15k | 0.7kx/2.3x | 36/5.2 1527 803% 1527 80% 11 o'clock
7 Normal Cruise 4.6k/15k | 0.7k/2.3x | 36/5.2 1527 80% 1527 80% 1 o'clock
8 Normal Cruise 4.6k/15k | 0.7k/2.3k | 36/5.2 1527 80% 1527 80% 3 o'clock
9 Engines Diff.RM 4.6k/15k | 0.7x/2.3k 36/5.2 1591 80% 1527 80% ————
10 Engines Diff.RPM 4.6k/15k | 0.7x/2.3k 36/5.2 1527 80% 1591 80% —————
11 Starboard Engine 4.6k/15k | 0.7kx/2.3k 36/5.2 0 0 1527 80% —
12 Port Engine 4.6k/15k | 0.7kx/2.3k | 36/5.2 1527 80% 0 0] ———
13 Normal Cruise 9.1k/30k | 2.6k/8.6k 43/6.3 1527 52% 1527 52% 9 o'clock
14 Normal Cruise 9.1k/30k | 2.6x/8.6k 43/6.3 1527 52% 1527 52% 11 o'clock
15 Normal Cruise 9.1k/30k | 2.6k/8.6k | 43/6.3 1527 52% 1527 52% 1 o'clock
16 Normal Cruise 9.1kx/30k | 2.6k/8.6k 43/6.3 1527 52% 1527 52% 3 o'clock
17 Engines Diff.RPM 9.1k/30k | 2.6k/8.6k 43/6.3 1591 52% 1527 52% ——
18 Engines Diff.REM 9.1k/30k | 2.€k/8.6k 43/6.3 1527 52% 1591 52% ———

(1) Torque measured as percentage of maximm

(2) Relative phase setting measured arbitrarily in terms of position of
cockpit control knob




TABLE 2
FLIGHT TEST QONDITIONS: FLIGHT #1

CONDT REMARKS FLIGHT CABIN CABIN OUTSIDE PROPELLER OPERATING OQONDITION RELATIVE
IDENT. PRESSURE | ALTITUDE PRESSURE 1AS AIR PORT STARBOARD PHASE
ALTITUDE DIFFER. TEMP POAER POWER SETTING
-2 REM TORQUE KW/sHp | RPRM TORQUE kW/SHP (2)
m/ft m/ft kNm “/psi| kts °F (3) (1) (4) (3) (1) (4)
1 Zero Pressure Diff. | 3.0k/10k | 3.0k/10k 0/0 230 Not 1580 80 484/650 | 1525 80 468/627 _
2 Zero Pressure Diff. | 3.0k/10k | 3.0k/10x 0/0 230 | Recorded 1525 80 468/627 | 1570 80 481/646 —_
3 Cabin Pressurized 3.0k/10k [ 0.6k/2.1k | 24/3.5 230 1528 80 469/628 | 1573 80 482/647 —_
4 Cabin Pressurized 3.0k/10k | 0.6k/2.1x | 24/3.5 230 1573 80 482/647 | 1518 80 465/624 _—
5 Normal Cruise 4.6k/15k | 0.9x/3.0k | 34/4.9 220 1533 80 470/630 | 1533 80 470/630 9 o'clock
6 Normal Cruise 4.6k/15k | 0.9%/3.0k | 34/4.9 220 1530 80 469/629 | 1530 80 469/629 |11 o'clock
7 Normal Cruise 4.6k/15k | 0.9kx/3.0k | 34/4.9 220 1530 80 469/629 | 1530 80 469/629 1 o‘clock
8 Normal Cruise 4.6k/15k | 0.9k/3.0k | 34/4.9 220 1530 80 469/629 | 1530 80 469/629 3 o'clock
9 Engines Diff.RPM 4.6k/15k | 0.9k/3.0k | 34/4.9 220 1573 80 482/647 | 1520 80 466/625 —_
10 Engines Diff.RM 4.6k/15k | 0.9%/3.0k | 34/4.9 220 1525 80 468/627 | 1573 80 482/647 —_—
1 Starboard Engine 4.6k/15k | 0.9%/3.0k | 34/4.9 Not 0 0] 0 1515 72 418/561 _—
12 Port Engine 4.6k/15k | 0.9%/3.0x | 34/4.9 Record- 1520 80 466/625 0 o 0 —
13 Normal Cruise 8.5k/28k | 2.4x/7.9| 43/6.2 ed 1528 Not 1528 Not 9 o'clock
14 Normal Cruise 8.5k/28 | 2.4k/7.9% | 43/6.2 1528 | Recorded 1528 | Recorded 11 o'clock
15 Normal Cruise 8.5k/28k | 2.4k/7.9 | 43/6.2 1528 1528 1 o'clock
16 Normal Cruise 8.5k/28k | 2.4k/7.9% | 43/6.2 1528 1528 3 o'clock
17 Engines Diff.RM 8.5k/28k | 2.4k/7.9% | 43/6.2 1573 1518 —
18 Engines Diff.RM 8.5k/28k | 2.4k/7.9% | 43/6.2 1523 1575 —_

(1) Torque measured as percentage of maximm

(2) Relative phase setting measured arbitrarily in terms of position of
cockpit control knob

(3) Based on frequency analysis of acoustic data

(4) Computed fram rpm and torque
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TARLE 3
FLIGHT TEST CONDITIONS: FLIGHT #2

CONDT REMARKS FLIGHT CABIN CABIN OUTSIDE PROPELLER OPERATING CONDITION RELATIVE
IDENT. PRESSURE | ALTITUDE PRESSURE IAS AIR PORT STARBOARD PtIASE
ALTITUDE DIFFER. TEMP POWER POWER SETTING
RPRM TORQUE kw/sHP | RmM TORQUE kw/stip (2)
m/ft m/ft kNm™ “/psi]  kts °F (3) (1) (4) (3) (1) (4)
1 Zero Pressure Diff. | 3.4k/1lk | 3.4k/1l1k 0/0 236 50 1573 82 494/663 | 1520 81 472/633 _—
2 Zero Pressure Diff. | 3.4k/11k | 3.4k/11k 0/0 235 49 1525 80 468/627 | 1570 81 487/654 —_
3 Cabin Pressurized 3.4k/11k | O.6k/2.1k | 27/3.9 232 49 1525 80 468/627 | 1570 80 481/646 —_
4 Cabin Pressurized 3.4k/11k | O.6k/2.1x| 27/3.9 234 49 1573 76 458/614 | 1520 86 501/672 _—
5 Normal Cruise 4.6k/15k | 0.9x/2.8 | 34/5.0 222 35 1530 80 469/629 | 1530 80 469/629 | 9 o'clock
6 Normal Cruise 4.6k/15k | 0.%/2.8 | 34/5.0 226 35 1533 80 470/630 | 1533 80 470/630 | 11 o‘clock
7 Normal Cruise 4.6k/15k | 0.9%/2.8k | 34/5.0 228 35 1530 80 469/629 | 1530 80 469/629 | 1 o‘clock
8 Normal Cruise 4.6k/15k | 0.9k/2.8 | 34/5.0 228 35 1530 80 469/629 | 1530 80 469/629 | 3 o'clock
9 Engines Diff.RM 4.6k/15k | 0.9%/2.8 | 34/5.0 227 34 1575 80 483/648 | 1520 76 466/625 -_
10 Engines Diff.REM 4.6k/15k | 0.9k/2.8k | 34/5.0 229 34 1525 86 503/674 | 1570 76 457/613 —_
11 Starboard Engine 4.6k/15k | 0.9%/2.8 | 34/5.0 170 30 0 o] 0 1515 76 441/592 —_
12 Port Engine 4.6k/15k | 0.9/2.8¢ | 34/5.0 170 30 1520 80 466/625 o] (o} 0 _
13 Normal Cruise 8.8/2% | 2.4k/7.9x | 44/6.4 168 =23 1538 53 312/419| 1538 53 312/419 | 9 o'clock
14 Normal Cruise 8.8/2% | 2.4k/7.9% | 44/6.4 168 =23 1538 54 318/427 | 1538 54 318/427 | 11 o'clock
15 Normal Cruise 8.8x/2% | 2.4x/7.9k | 44/6.4 174 -23 1538 54 318/427 | 1538 54 318/427 | 1 o'clock
16 Normal Cruise B.8k/2% | 2.4k/7.9x | 44/6.4 175 -23 1540 54 318/427 ( 1540 54 318/427 | 3 o'clock
17 Engines Diff.RRM 8.8/2% | 2.4x/7.9 | 44/6.4 173 -23 1570 52 313/420 | 1518 52 303/406 —
18 Engines Diff.RPM 8.8x/2% | 2.4k/7.9k | 44/6.4 174 -23 1523 49 286/384 | 1573 56 337/452 _—

(1) Torque measured as percentage of maximm

(2) Relative phase setting measured arbitrarily

cockpit control knob

(3} Based on frequency analysis of acoustic data

(4) Computed from rpm and torque

in terms of position of
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TABLE 4
FLIGHT TEST CONDITIONS: FLIGHT #3

CONDT REMARKS FLIGHT CABIN CABIN OUTSIDE PROPELLER OPERATING CONDITION RELATIVE

IDENT. PRESSURE | ALTITUDE PRESSURE 1AS AIR PORT STARBOARD PHASE

ALTITUDE DIFFER. TEMP POWER POWER SETTING

-2 RPM TORQUE kW/SHP | REM TORQUE KW/SHP (2)
m/ft m/ft kNm “/psi] kts °F (3) (1) (4) (3) (1) (4)

1 Zero Pressure Diff. | 3.0k/10k | 3.0k/10k o/0 233 53 1573 80 482/647 | 1520 80 466/625 —_

2 Zero Pressure Diff. | 3.0k/10k | 3.0k/10k 0/0 233 53 1525 80 468/627 | 1573 8l 488/655 —_

3 Cabin Pressurized 3.0k/10k | 0.5k/1.7x | 26/3.7 230 53 1525 78 456/611 | 1570 74 445/597 —

4 Cabin Pressurized 3.0k/10k | 0.5k/1.7x | 26/3.7 230 53 1573 80 482/647 | 1518 8l 471/632 -—
5 Normal Cruise 4.3k/14x | 0.6k/2.1k | 34/5.0 220 38 1530 8l 475/637 | 1530 82 481/645 9 o'clock
6 Normal Cruise 4.3k/14k | 0.6k/2.1k | 34/5.0 227 38 1533 82 482/646 | 1533 83 488/654 | 11 o'clock
7 Normal Cruise 4.3k/14k | 0.ek/2.1kx | 34/5.0 230 38 1530 82 481/645 | 1530 83 487/653 1 o'clock
8 Normal Cruise 4.3kx/14k | 0.6x/2.1x | 34/5.0 230 38 1530 82 481/645 | 1530 83 487/653 3 o'clock

9 Engines Diff.RPM 4.3x/14k | 0.6kx/2.1kx | 34/5.0 233 39 1573 80 482/647 | 1520 80 466/625 —

10 Engines Diff.RIM 4.3k/14k | 0.6k/2.1k | 34/5.0 230 39 1525 80 468/627 | 1573 80 482/647 —_

11 Starboard Engine 4.3k/14k | 0.6k/2.1x | 34/5.0 183 38 0] 0 o} 1515 77 447/600 —_

12 Port Engine 4.3k/14k | 0.6x/2.1x | 34/5.0 173 38 1520 79 460/617 0 0 0 —
13 Normal Cruise 8.5k/28 | 2.3k/7.4k | 44/6.4 170 -19 1525 53 310/415 | 1525 53 310/415 9 o'clock
14 Normal Cruise 8.5k/28x | 2.3k/7.4x | 44/6.4 174 -19 1528 53 310/416 | 1528 53 310/416 |11 o'clock
15 Normal Cruise 8.5k/28< | 2.3k/7.4kx | 44/6.4 173 -19 1528 53 310/416 | 1528 53 310/416 1 o'clock
16 Normal Cruise 8.5k/28x | 2.3k/7.4k | 44/6.4 173 -19 1528 53 310/416 | 1528 53 310/416 3 o'clock

17 Engines Diff.RPM 8.5k/28k | 2.3k/7.4k | 44/6.4 175 -19 1570 53 319/428 | 1518 53 308/414 —

18 Engines Diff.RPM 8.5k/28 [ 2.3k/7.4k | 44/6.4 174 -19 1520 51 297/398 | 1570 52 313/420 —_

(1) Torque measured as percentage of maximum

{2) Relative phase setting measured arbitrar

cockpit control knob

ily in terms of position of

(3) Based on frequency analysis of acoustic data

(4) Computed fram rpm and torque
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TABLE 5

FLIGHT TEST OONDITIONS: FLIGHT #4

caupT REMARKS FLIGHT CABIN CABIN OUTSIDE PROPELLER OPERATING CONDITION RELATIVE
IDENT. PRESSURE | ALTITUDE PRESSURE IAS AIR PORT STARBOARD PHASE
ALTITUDE DIFFER. TEMP POWER PCWER SETTING
-2 RMM TORQUE KW/SHp RMM TORQUE kwW/SHP (2)
m/ft m/ft kNm “/psi] kts °F (3) (1) (4) (3) (1) (4)

1 Zero Pressure Diff. 3.4k/11k | 3.4k/11k 0/0 228 46 1575 80 483/648 | 1520 80 466/625 _
2 Zero Pressure Diff. 3.4k/11k | 3.4x/11k 0/0 234 46 1525 80 468/627 | 1570 81 487/654 _
3 Cabin Pressurized 3.4k/11k | O0.6k/2.1k| 27/3.9 235 46 1528 80 468/628 | 1573 82 494/663 -_
4 Cabin Pressurized 3.4x/11k | 0.6k/2.1k 27/3.9 236 46 1573 80 482/647 | 1518 81 471/632 —_
5 Normal Cruise —_— —_— e —_ — — - -—_ —_ — _ -_
6 Normal Cruise —_— —_— —_ —_ — — - —_ — - —_ —_
7 Normal Cruise — —_— —_ — — — - — - - — —
8 Normal Cruise —— —_— — — — — — — _— - —_— _
9 Engines Diff.RPM 4.6k/15k | 0.8k/2.6k | 35/5.1 221 32 1575 80 483/648 | 1530 80 469/629 —_—
10 Engines Diff.RM 4.6k/15k | 0.8c/2.6k | 35/5.1 230 32 1528 80 469/628 | 1573 82 494/663 _
11 Starboard Engine 4.6k/15k | 0.8/2.6k | 35/5.1 188 32 0 0 0 1515 76 441/592 —_—
12 Port Engine 4.6x/15k | O0.8x/2.6k | 35/5.1 174 32 1520 8 454/609 o] [¢] 0 —_—
13 Normal Cruise 8.5k/28 | 2.3k/7.6x| 43/6.3 166 ~-l6 1520 54 315/422 | 1520 54 315/422 —_—
14 Normal Cruise —_— — —_—— —_— -_— _— — —_ _ —_— | e— _
15 Normal Cruise —_— —_— —_— —_— —_— -_ - —_— - - _— —_
16 Normal Cruise — —_— —— — —_— —_ — —_— _— —_ -_— _—
17 Engines Diff.RMM 8.5k/28& | 2.3k/7.6k | 43/6.3 172 -16 1570 52 313/420| 1518 52 303/406 _
18 Engines Diff.RPM 8.5k/28 | 2.3k/7.6k| 43/6.3 170 -16 1523 53 309/415 | 1573 52 314/420 _—_

(1) Torque measured as percentage of maximum

(2) Phase control inoperative during Flight #4.

(3) Based on frequency analysis of acoustic data

(4) Computed from rpm and torque




Three nominal flight altitudes were selected for the test
condition, 3,000 m (10,000 f£t), 4600 m (15,000 ft), and 9100 m
(30,000 £ft). The 3,000 m altitude was chosen as a suitable alti-
tude for tests at zero cabin pressure differential; the two higher
altitudes were chosen to be similar to those of earlier test ser-
ies [9, 19], with 9200 m being a typical cruise altitude. The
actual values of flight altitude for any given test depended upon

aircraft traffic control constraints at the time of the test.

Propeller torque settings were selected to be typical cruise
conditions--they were also similar to conditions selected in
earlier tests. Propeller rotational speeds were restricted to the
range (96% to 100%) permitted for the TPE331 engines. Actual
values for the torque were read from cockpit instruments; propel-
ler rpm values were deduced from measured propeller blade passage

frequencies in the acoustic spectra.

The instruments in the cockpit of the test airplane did not permit
selection of specific relative phase angles between the two
propellers. Adjustment of the relative phase was provided simply
by means of a knob without a scale. Consequently, four arbitrary
settings were chosen whereby the knob position was identified as 9
o'clock, 11 o'clock, 1 o'clock, and 3 o'clock. The full range of
adjustment for the knob was from 8 o'clock to 4 o'clock. Analysis
of the test data was used to provide an indication of the associ-
ated relative phase angles. (This analysis is discussed later in
the report). It is understood that the synchrophaser operates

with the starboard propeller as the slave of the port propeller.
In an attempt to overcome the uncertainty regarding the relative

phase setting, measurements were performed also when the two pro-

pellers were operated at different rotational speeds, but at the
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same torque. The objective of the tests was to separate the
contributions from the two engines so that constructive or
destructive acoustic interference, which occurs in the cabin when
both propellers operate at the same speed, could be prevented.
The propeller speeds were selected to be the maximum (100%) and
minimum (96%) values permited by the engine design. Propeller
torque was used as a controlling parameter rather than engine
power because only torque is indicated in the cockpit. As a con-
sequence, the engines were at slightly different power settings,

as can be seen in Tables 2 through 5.

Outside air temperature was measured by means of cockpit
instrumentation. In addition, the cabin skin temperature was
measured on the fourth flight when the fiberglass batts were
installed. Values of the skin temperature are given in Table 6.
There are some small differences between the outside air and skin
temperatures, but these are probably calibration errors. In gen-
eral, the results show that the skin temperature is approximately
equal to the outside air temperature, after allowing for a short

adjustment period.

All acoustic data were recorded during straight-and-level flight.
Flight through clouds was avoided and the flight conditions were
essentially "smooth" throughout the four flight tests. Four crew
members were present during each flight. They consisted of the
pilot, flight engineer (in copilot's seat) and two acoustic test

engineers seated in chairs close to microphone locations 2 and 3.

2.3 1Instrumentation

During the flight test program measurements were made of the sound

pressure levels inside the cabin and the fluctuating pressures on

~14-



TABLE 6

FUSELAGE SKIN TEMPERATURE MEASURED DURING FLIGHT #4

Condt. Time Flight Outside Skin

Ident. Altitude Air Temp Temperature

Hrs m/ft °F °F

Ground 1420 -—- -- 92

1 1448 3.4%/11k 46 52

3 1502 3.4k/11k 46 50

9 1511 4.6k/15% 32 35

10 1518 4.6k/15% 32 36

12 1537 4.6k/15k 32 30

17 1544 8.5k/28k -16 -19°

17 1547 8.5k/28k -16 -20

18 1550 8.5k/28k ~-16 -22

Ground 1620 - 82 75
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the exterior of the fuselage. Six fixed microphone locations were
selected inside the cabin. These locations are shown in Figure 4
and listed in Table 7. Photographs of some of the installed
microphones are shown in Figure 5. The locations were selected to
be similar to those used in earlier tests [9, 19]. Four of the
locations were on the starboard side of the cabin and two on the
port; all six microphones were positioned vertically at the
approximate ear level of a seated passenger. The microphones were
not moved until the end of flight #3 when they were removed to
allow for installation of the fiberglass treatment. The micro-

phones were then reinstalled for the fourth flight.

Exterior fluctuating pressures were measured simultaneously on the
port and starboard sides of the fuselage using two condenser
microphones mounted without protective grids and with diaphragms
flush with the exterior surface of the skin panels, and two stick-
on pressure sensors. The locations are shown in Figure 4 and
listed in Table 8. Based on available drawings, it is estimated
that the flush-mounted microphones were about 5 cm (2 inches)
below the centers of the propeller spinners. Close-up views of
the installations are shown in Figure 6. Because of problems
encountered with data from the pressure sensors, only data from

the flush-mounted microphones are presented in this report.

The microphones used inside the cabin were Bruel and Kjaer Type
4155 0.5-inch prepolarized condenser microphones with windscreens.
The exterior flush-mounted microphones were B & K Type 4135 (port
side) or Type 4136 (starboard side), installed by means of B & K
Type UA 0122 Flexible Adaptors with flush mountings. The stick-on
pressure sensors were BBN Model 376 pressure sensors. All the
data were recorded simultaneously on a l4-track Honeywell Model
5600C tape recorder at a tape speed of 30 ips using FM record/
reproduce and IRIG Intermediate band (10 kHz bandwidth).

-16-
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TABLE 7

LOCATIONS OF CABIN MICROPHONES

Transducer Location* Station (Inches)
1 Copilot seat 60
2 Forward Passenger seat,
starboard 78
3 Propeller plane, starboard 117
4 Aft passenger seat, starboard 155
5 Aft passenger seat, port 155
6 Propeller plane, port 117

'*All microphones at approximate ear height of a seated passenger.
Seats were present for the test program at locations 1, 2, and 3
only. Location 6 was above the test instrumentation.

TABLE 8

LOCATIONS OF TRANSDUCERS ON FUSELAGE EXTERIOR

Transducer Location Station Waterline
(inches) (inches)

Flush Microphone

Port 7.5 cm (3 in.) for-

ward of propeller

plane 114.5 -11
Starboard 7.5 cm (3 in.) for-

ward of propeller

plane 114.5 -11

Pressure Sensor

Port 1.3 cm (0.5 in.) aft

of propeller plane 117.5 -12
Starboard 2.8 cm (1.5 in.) aft

of propeller plane 118.5 -12
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(b) Port Side of Cabin

FIGURE 5. INTERIOR OF BARE CABIN SHOWING INSTALLED INSTRUMENTAION

_19_



@

Of‘___..-—- Flush-Mounted
&y Microphone

(a) Starboard Side of Fuselage

<

Flush-Mounted =,
Microphone

& L4

(b) Port Side of Fuselage

FIGURE 6. EXTERNAL MICROPHONES AND PRESSURE SENSORS

...20_



Data reduction was performed in terms of narrowband spectra using
a Spectral Dynamics Model 360 Digital Signal Processor and in
terms of one-third octave band spectra using a GenRad Type 1921
one-third octave band analyzer. 1In order to provide adequate res-
olution for the low-order harmonics of the blade passage frequen-
cy, the narrowband data reduction was performed first for the fre-
quency range 0-500 Hz and then repeated for the range 0-1000 Hz.
Harmonic levels were obtained for the lower frequency range and
spectra plotted for the higher range. Where necessary, harmonic
levels were adjusted to remove the estimated broadband contribu-

tion at the harmonic frequencies.

2.4 1Interior Configuration

The first three flight tests were conducted with a "bare" or
untreated interior. All acoustic and thermal treatments (fiber-
glass, interior trim, carpets, bulkhead covering, etc.) were
removed from the interior aft of Station 60.5, i.e. aft of the
pilot and cbpilot seats. Also, all dynamic absorbers, which are
installed in production aircraft [20] and tuned to the first
(fundamental) and second harmonics of the propeller blade passage
frequency, were removed. These absorbers were present in the pre-
vious flight test series [9, 19]. Four seats were installed in
the interior for all four flights. Three of the seats were close
to microphone locations, as is indicated in Figure 4.

Prior to the fourth flight, fiberglass batts were installed
throughout the cabin aft of Station 60.5. The batts were formed
from Manville "Insul-Shield" Type 3 which has a density of 48
kg/cu.m (3 pcf). The material was unfaced and had a thickness of
5 cm (2 inches) on the sidewalls and 7.5 cm (3 inches) on the
cabin aft bulkhead. "Insul-Shield" consists of inorganic glass

fibers bonded with a thermosetting resin. It was selected for the
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present test series because batts, cut to size, were immediately
available from a laboratory test rig at Gulfstream Aerospace Corp.
The objective was to add acoustic absorption to the interior

volume.

The narrow regions which surround cabin windows were not amenable
to treatment with Insul-Shield. 1In these cases, a treatment of AA
fiberglass with a thickness of 5 cm (2 inches) was used. There
was no sound-absorbing material on the cabin floor.

Sample batts of "Insul-Shield" material are shown in Figure 7(a),
and a sample fiberglass treatment to surround a window is shown in

Figure 7(b). 1Installed treatments are shown in Figure 8.

In addition, an acoustic barrier was installed between the cockpit
and the cabin. This barrier consisted of TNB-101 PSA Barrier and
a 2.5 cm (1 inch) thick sheet of open-cell foam. The TNB-101
material was composed of a sheet of lead-impregnated vinyl which
was 0.25 cm (0.1 inch) thick and a layer of foam which was 0.64 cm
(0.25 inch) thick. The outer face of the foam layer had an
adhesive surface which was used to attach the 2.5 cm sheet of
opencell foam. The surface density of the TNB-101 PSA Barrier was
4.94 kg/sq.m (1.01 psf), as measured by Gulfstream Aerospace.

The barrier was attached by cable ties to a horizontal crossbar
which was installed just aft of Station 69. The top edge of the
barrier was attached by ties to the fuselage frame at that
station. The fit between the barrier and fuselage structure was
not tight because of the presence of ducts, cables, etc., and
small gaps were observed during flight #4. However, time con-

straints did not permit improvements to the installation.
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(b) Window-Surround Treatment

FIGURE 7. SAMPLES OF SOUND-ABSORBING TREATMENTS
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FIGURE 8. SOUND-ABSORBING MATERIAL INSTALLED IN CABIN
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Furthermore, the acoustic leaks were probably insignificant since
the acoustic treatment in the cabin did not provide a high trans-
mission loss through the fuselage sidewall. The barrier was cut
vertically at the mid-point to allow access to the cockpit: an
adequate. overlap of material at this cut prevented an acoustic
leak. The barrier was installed such that the foam sheet was on
the cabin side of the bulkhead.
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3.0 EXTERIOR FLUCTUATING PRESSURE FIELD

3.1 Narrowband Spectra

Typical narrowband spectra for the exterior fluctuating pressure
field are given in Figures 9 through 12. The data are associated
with flight #3 for conditions under which the two propellers were
operated at different rotational speeds, or under single-engine
operation. The spectra are presented for the frequency range
0-1000 Hz, but the plotted sound levels at freguencies above 800

Hz are attenuated by the anti-aliasing filters of the analyzer.

The spectra consist of a fairly uniform broadband level on which
is superimposed a.series of discrete frequency components associ-
ated with harmonics of the propeller blade passage frequency. The
higher order harmonics are seen most strongly at the highest
flight altitude, which for this particular flight was 8,500 m or
28,000 ft (nominally 9,100 m or 30,000 ft). Since the propellers
were operating at different rotational speeds, their individual
contributions can be identified in the figures, except for the
fundamentals which merge together for this particular frequency
resolution. Relative magnitudes of the fundamental component can
be compared, however, in Figures 11 and 12 which contain data for
single-engine operation. It is seen that, at a given location,
the sound levels generated by the adjacent propeller are 15 to 25
dB higher than the levels associated with the propeller on the
opposite side of the airplane. Harmonic sound pressure levels for
the port and starboard propeller are tabulated in Appendix A for
all four flights.

In some spectra, secondary peaks can be seen at harmonics of the
propeller shaft rotational frequency and at the fundamental rota-
tional frequency of the engine turbine shaft. Propeller shaft
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harmonics are more evident in data measured on the port side than
on the starboard side. The components may be associated with a
slight difference between different blades of the propeller. On
the other hand, both the propeller shaft and engine turbine con-
tributions may result from structureborne noise transmission via

the engine mounts.

The broadband levels in the spectra appear to vary with aircraft
speed. For example, when spectra measured at the starboard loca-
tion at an altitude of 4,600 m are compared for two- and one-
engine operation (Figures 10(b) and 12(a)) it is seen that the
broadband levels differ by 4 to 5 dB. The lower levels are asso-
ciated with the lower aircraft speeds during single-engine
operation. These broadband levels can be attributed to the fluc-
tuating pressure field of the turbulent boundary layer, as is

discussed later.

3.2 Harmonic Data Variability

One important objective of the flight test program was the
investigation of data variability for harmonic levels associated
with the propeller noise. For this reason, three similar flights
were performed for the untreated cabin configuration, then a
fourth flight was conducted with a partially treated interior.
Since there were no changes to the external configuration of the
airplane, data from all four flights could be considered together.
However, data from flight #4 will be considered separately, in
order to assist in evaluating the effect of the fiberglass treat-

ment on the cabin sound levels.
For this analysis data measured by a given flush-mounted

microphone were investigated with regard to the sound levels gen-

erated by the propeller adjacent to that microphone. It has been
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shown earlier that, when propellers are operating at different
rpm, the harmonic levels on one side of the fuselage are dominated
by the propeller on that side of the airplane. Thus, it can be
assumed that, when two propellers are operating at the same rpm,
the sound levels measured by a given flush-mounted microphone are
dominated by the adjacent propeller. Under this assumption, it is
possible to obtain five test points for low propeller rpm condi-
tions at 4600 m (15000 ft) and five points at 9100 m (30,000 ft)
nominal altitudes (except for flight #4 when there was a malfunc-
tion of the synchrophaser). Flight test conditions for single-
and twin-engine operation were sufficiently different that single-
engine operation data for 4600 m altitude were excluded from the
data set. One test point for high rpm conditions was available
for 4600 m and 9100 m altitudes from each flight. For the 3000 m
(10,000 ft) altitude operation two test points were available for

both low and high rpm operation.

The ranges of harmonic levels for each test condition and each
side of the fuselage are shown in Figures 13 through 16. The
figures show the upper and lower bounds for the harmonic levels,
irrespective of flight and test conditions for the first three
flights. 1Inspection of the data shows that the variability of
harmonic level for the starboard propeller is generally less than
that for the port propeller. When averaged over all harmonics and
all test conditions the harmonic level average variability or data
range was 3 dB (or + 1.5 dB) at the starboard measurement location
and 5 dB (or + 2.5 dB) at the port location. Data from flight #4
are superimposed on the data ranges for flights 1 through 3. It
is seen that, in general, data from flight #4 are within the range
for the preceding flights, although in some cases they lie at, or
close to, the upper bound. This is true particularly of the port

propeller.
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3.3 Comparison of Port and Starboard Levels

A comparison of the measured data ranges shown in Figures 13
through 16 indicates that the harmonic sound pressure levels on
the port side of the fuselage are equal to, or greater than, those
on the starboard side. Such a comparison, taken from data in
Figures 13 and 15 for low propeller rpm conditions is shown in

Figure 17.

At a nominal altitude of 9,100 m (30,000 ft) the harmonic sound
pressure levels for the port and starboard propellers at low rpm
are similar in value, as shown in Figure 17(a). Overall sound
pressure levels, obtained by summing over the ten lowest-order
harmonics, range from 127.2 dB to 131.8 4B for the port propeller
and 128.8 to 131.2 dB for the starboard propeller. At a nominal
altitude of 4,600 m (15,000 ft) the test data show that the har-
monic sound pressure levels are significantly higher for the port
propeller than for the starboard. This comparison is shown in
Figure 17(b); overall sound pressure levels now lie in the range
of 132.1 dB to 136.2 dB for the port propeller and 129.4 dB to
132.7 4B for the starboard. Similar trends can be found in the
data associated with the high rotational speed of the propeller.
Also, results for an altitude of 3,000 m are similar to those for
4,600 m. A comparison of overall sound pressure levels is given
in Table 9.

When the data are compared with previous results a similar trend
can be found. 1In the previous test, overall sound pressure levels
for port and starboard propellers (again computed by summing the
harmonic contributions) differed by about 1 dB at an altitude of
8,800 m and by 2.5 to 6.1 dB at 4,600 m, with the port propeller

being associated with the higher sound pressure levels.
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MEASURED AND PREDICTED EXTERIOR OVERALL SOUND PRESSURE
LEVELS ASSOCIATED WITH PROPELLER DISCRETE FREQUENCY SOUND

TABLE 9

Overall Sound Pressure Level** dB re 20 micro Pa

Airplane No. of Prop

Altitude Engines RPM Predicted* Measured

m (ft) £21] [22] Port Starboard

3,000 (10,000) 2 Low 144.1 139.5 132.2-138.2 131.0-133.1
2 High 144.4 140.0 133.5-138.5 130.8-132.9

4,600 (15,000) 2 Low 144.3 139.9 132.1-136.2 129.4~132.7
2 High 144.4 140.4 133.0-136.3 129,9-132.5

4,600 (15,000) 1 Low 144.1/ 139.6/ 128,2-133.0 130.2-132.2

143.7 139.2

9,100 (30,000) 2 Low 141.9 137.5 127.2-131.8 128,.8-131.2

2 High 142.2 138.0 128.5~131.9 129,8-131.8

* Pport/Starboard

** Computed as an energy sum of harmonic components for harmonic orders 1 through 10.



3.4 Comparison with Simplified Predictions

Two simplified prediction procedures [21, 22] are available for

estimating propeller-induced fluctuating pressure levels on the

fuselage exterior. Both procedures are essentially empirical in
nature and rely on fairly rudimentary descriptions of the propel-
ler performance. They require significantly less detailed infor-
mation regarding the propeller than do the analytical models that

have been developed recently.

The two methods [21, 22] have been used previously to compare with
measured pressure levels on an early piston-engine Commander air-
plane operating under static and taxi conditions [15-18]. In that
study it was found that the SAE procedure [21] was the more accur-
ate under static conditions, but the method described in Ref. 22
became the more reliable method when the airplane had forward
motion. Both procedures have been applied to the present test
airplane in an earlier investigation and are being applied again

to the present data.

First, the overall sound pressure levels can be compared. In the

case of the test data, these levels are obtained by an energy sum

of the harmonic components for harmonics 1 through 10. Prediction

of the overall levels requires a knowledge of propeller tip rota-
tional and helical Mach numbers, propeller power, diameter and

number of blades, and the location of the observation point.

These input data values are available immediately with the excep-

tion of the propeller power. This was estimated using the simple
relationship between power, rpm and torque, and the assumption -

that 100% torque was associated with 820 shp at maximum rpm.

(14

A comparison of measured and predicted overall sound pressure

levels is given in Table 9 where it is seen that both prediction
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procedures over-estimate the measured levels. The largest
discrepancies occur when the SAE procedure [21] is used. On an
average, the method over-estimates the overall sound pressure lev-
els by about 11 dB. The second procedure [22] overestimates the
measured levels by, on the average, 7 dB. These discrepancies are
similar to those of a previous test where average differences of 8

dB and 4 dB, respectively, were observed.

Because of the differences between measured and predicted overall
sound pressure levels, the comparison of harmonic levels can be
done most conveniently when the levels are expressed relative to
overall values. Differences in overall levels are then removed
from the discussion. Comparisons in this basis are given in

Figures 18 through 21.

Comparing first the measured data for the port and starboard
propeller, it is seen that the port propeller generally has the
higher normalized harmonic sound levels at an altitude of 3,000 m
and the lower levels at 9,100 m. At the intermediate altitude of
4,600 m the measured normalized sound levels are similar for the

port and starboard propellers.

The prediction procedures do not differentiate between clockwise
and counter-clockwise directions of rotation. Thus, a single
curve is given for both port and starboard propellers. When pre-
dicted and measured sound pressure levels are compared, it is seen
that the measured levels generally lie between the two predicted
curves, but they tend to be closer in value to the results using
Ref. 22 than to the SAE method [21] at all harmonic orders. This
result is slightly different from that of a previous test program
where the measured normalized harmonic levels tended to follow the

predictions of Ref. 22.
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3.5 Relative Phase

When the two propellers were operated under control of the
synchrophaser it was possible (except for flight #4) to adjust the
relative phase between the two propellers. This was accomplished

L ]

by adjustment of a knob on the pilot control panel, but there was

no indication of the actual phase setting. Consequently, an -
attempt was made to measure the relative phase using the pressure
signals recorded by the two flush mounted microphones.

Figure 22 compares simultaneous segments from pressure time
histories measured by the port and starboard flush-mounted micro-
phones during condition 7 of flight #3. The time histories show
the repetitive pressure pulses associated with the passage of the
propeller blades, but superimposed on these patterns is random
noise. This noise complicates the measurement of time differences
between pulses of the two time histories. The random component
can be removed by time averaging of the pressure signals, as was

done by Piersol, et al [16] or by cross-correlation techniques.

The latter approach is possible because of the periodic
deterministic character of the pressure signatures generated by
the two propellers. Figure 23 shows how the irregularities in the
pressure time histories are smoothed out by the averaging involved

in the cross-correlation process.

The relative phase between the two propellers can now be deter-
mined from the time delay to the peak in the cross-correlation
function. For present purposes the peak used is that closest to
zero time delay. 1If T is the time delay to the correlation maxi-
mum closest to the origin, and T is the time delay between adja-
cent maxima (1 = 1/fp, where fp is the propeller blade
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passage frequency), then the relative phase between the two
propellers is given by
"1
¢ = — X 360 degrees
m

Resulting values for the relative phase angle are given in Table
10 for test conditions from the first three flights. Data for the
one test condition for which propellers were operated at the same
rpm during the fourth flight (identified as condition 13 in Table
5) showed that the synchrophaser was not engaged and the relative

phase between the two propellers was drifting out of control.

Inspection of the data in Table 10 forAtest conditions 5 through 8
(airplane nominal altitude of 4,600 m or 15,000 ft) shows that
there is reasonable consistency, with phase repeatability from
flight to flight of about + 10 degrees. In contrast, the data for
test conditions 13 through 16 (altitude of 9,200 m) show inconsis-
tencies among themselves and when compared to data for an altitude
of 4,600 m. For example, phase angles measured for conditions 13
and 14 of flight #2 differ from corresponding values for flights
#1 and #3. Also, phase angles for similar nominal settings of the
pilot's control knob (e.g. test conditions 5 and 13) have differ-
ent values at 4,600 m and 9,200 m altitudes*

*Subsequent discussions with the manufacturer of the synchrophaser
indicate that the phse angle data are not as inconsistent as first
thought. The synchrophaser on the test airplane had a stability
of about +12° and the phase difference for a given setting of the
selector knob would depend on propeller rpm and torque. Since
there are differences in rpm and torque between conditions 5-8 and
13-16, the relative phase would also show differences.
Furthermore, for conditions 13-16, propeller rpm had similar
values for flights 1 and 2, but different values for flight 3;
this pattern appears in the relative phase values in Table 10.
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TABLE 10

RELATIVE PHASE BETWEEN PORT AND STARBOARD PROPELLERS

Flight 1 2 3 Average
Condt. Ident Relative Phase (degrees)* Phase (deqg)
5 - +12 -7 +3 +10
6 — +99 +111 +105 +6
7 =149 -148 -136 -144 +7
8 -25 -17 -24 -22 +4
13 -118 +152 -84
14 -10 -133 +4
15 -— +17 +127
16 - +116 -114
*Relative phase expressed within range.+ 180°. Positive sign

indicates that port propeller leads the starboard propeller,

negative sign indicates that port propeller lags.

3.6 Turbulent Boundary Layer

The turbulent boundary layer on the exterior of

generate random pressure fluctuations which will

band noise in the signals from the flush-mounted

Thus, it is of interest to compare the broadband

the fuselage will
appear as broad-
microphones.

components in the

exterior fluctuating pressure spectra with predicted contributions

from the boundary layer.

The prediction method used is an empiri-

' . .
cal procedure based on measurements made on a Boeing 737 airplane

[23]. The method was found to give good agreement with test data
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from large aircraft and from wind tunnel tests, where the
turbulent boundary layer is well established. 1In the present
case, it is possible that the external flow at the measurement
location could be influenced by upstream disturbances associated
with flow around the windshield or by flow on the neighborhood of
the wing/fuselage junction. The prediction procedure assumes an
idealized condition of flow over a flat plate with zero pressure
gradient. It was found, however, that alternating regions of
adverse and favorable pressure gradients, such as occur, for exam-
ple, along the fuselage of a Boeing 737 have a negligible influ-

ence on the fluctuating pressure field.

Predicted broadband spectrum levels associated with the turbulent
boundary layer are superimposed on measured data from flight #3 in
Figures 9 through 12. It is seen that the predicted and measured
levels are in close agreement, with the slope of the predicted
spectra being slightly less than that of the measurements. Where
differences exist between measurements and predictions, no general
trend can be found, the predictions sometimes being higher than
the measurements and sometimes lower. Thus, it seems reasonable
to conclude that the measured broadband pressure fluctuations are
due to the turbulent boundary layer on the exterior of the fuse-

lage and that the data show a variability of + 1 dB to + 2 dB.

3.7 One-Third Octave Band Spectra

One-third octave band spectra for the exterior pressure field are
listed in Appendix D for Flights 3 and 4. The spectra are pre-
sented for the frequency range 25 to 5000 Hz. Typical spectra are
shown in Figure 24; these spectra correspond to narrowband spectra
presented in Figures 9 and 10. Since the spectrum levels at fre-
quencies below about 800 Hz are dominated by discrete frequency,

components associated with the propeller blade passage frequency,
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the one-third octave band spectra are probably of most interest at
higher frequencies.

Superimposed on the measured spectra are predicted one-third
octave band levels for turbulent boundary layer pressure
fluctuations. The agreement between measured and predicted levels
does not seem to be as good as it was for the narrowband spectra.
At low frequencies, the apparent discrepancy is due to the
dominance of propeller noise in determining one-third octave band
levels. At high frequencies, the discrepancy could be associated
with the effect of transducer size; the finite size of the
microphone diaphragm results in reduced response to high frequency
(high wavenumber) pressure components. A more-detailed analysis
would require allowance for transducer size, but such analysis is

outside the scope of this study.
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4.0 SOUND LEVELS IN UNTREATED CABIN

4.1 Narrowband Spectra

L]

The main frequency characteristics of the sound field in the -
untreated cabin can be seen in Figure 25 which is associated with )
both propellers operating at the same speed. The spectrum is dom-
inated by discrete frequency components at multiples of the pro-
peller blade passage frequency. Secondary peaks occur at multi-

ples of the shaft rotational frequency (which is one-third of the
blade passage frequency) and at the turbine shaft rotational

frequency. These secondary peaks are, perhaps, more in evidence

than is the case for the exterior pressure field. Sound pressure
levels at harmonics of the blade passage frequency are listed in
Appendix B for all test conditions and for the ten lowest order

harmonics (where present).

Inspection of the propeller harmonic components shows that the
associated sound levels vary irregularly with frequency or har-
monic order. This is in contrast to the exterior pressure meas-
urements (see, for example, Figures 9 through 12) where the sound
levels generally decrease monotonically as frequency increases.
As might be expected, the transfer function introduced by the
fuselage structure and cabin volume changes markedly with
frequency.

The effect of the transfer function can be seen also in the
broadband sound pressure levels. The relatively uniform broadband
levels seen in Figure 9 through 12 becomes a very irregular pat- -

tern in the cabin sound level spectra. This is due, at least in

part, to structural and acoustic resonances.
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Narrowband acoustic spectra associated with operation of the two
propellers at different rotational speeds are given in Figures 26

and 27 for two nominal flight altitudes. 1In one case (Figure 26) s
the port propeller is at low rpm and the starboard propeller at
high rpm; in the other case (Figure 27) the converse is true. As
was the case for the exterior pressure field, the cabin acoustic
spectra show more harmonic content at the higher flight altitude.
Cabin acoustic spectra associated with single-engine operation are
shown in Figure 28. The spectra are shown for two conditions,

with a strong turbine component present in both cases.

4.2 Harmonic Data Varibility

An analysis of the variability of harmonic sound pressure levels
measured inside the cabin is more complicated than for the exter-
ior pressure field. There are several possible reasons for the
complications, one of them being the constructive and destructive

interference between acoustic signals from the two propellers.

To illustrate the magnitude of the data variability, harmonic
sound pressure levels have been compared for several repeated
flight conditions. This is done first (Figures 29 and 30) for
flight conditions 9 and 10, where the propellers were operated at
different rotational speeds at an altitude of 4600 m (15000 ft)
and the cabin was untreated. Two cabin microphones (#3 and #6)
are considered, these microphones being approximately in the plane
of rotation of the propellers and about half-way along the cabin.

The figures present data for the port and starboard propellers at

both low and high rpm conditions. It is not the intent of these

figures to compare port and starboard propeller components,

'Kl

although some large differences can be seen. Rather, the intent
is to show the data variability for either the port or starboard

propeller when considered separately.
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The data in Figures 29 and 30 show that the range of sound
pressure levels can vary from less than 1 dB to almost 13 dB,
depending on harmonic order, microphone location and test
condition. However, when averaged over harmonic orders and micro-
phone locations the data variability is almost independent of pro-
peller or test condition, the average range of sound pressure
levels for an individual harmonic being 3.8 dB for the port pro-
peller and 4.8 dB for the starboard. These values are similar to
the average values for the exterior pressure field (see Section
3.2) although in that case the port propeller showed a slightly
higher average variability than did the starboard. However, the
standard deviation for the variability is higher for the interior
sound pressure levels than for the exterior (typically 3.0 4B com-
pared to 1.5 dB) indicating that the interior sound pressure

levels have a wider scatter.

Consider now interior sound pressure levels associated with test
conditions 5 through 8 and 13 through 16 for which both propellers
were operated at the same rpm, but the relative phase between the
propellers was set at four different nominal test conditions.

Data associated with cabin microphones 3 and 6 are shown in
Figures 31 and 32. The first observation is that the harmonic
sound levels, for a given microphone and flight altitude, follow
roughly the same general trend with harmonic order irrespective of
phase setting. However, the data variability for an individual
harmonic order is quite large, the average range of sound pressure
levels for an individual harmonic being about 9.5 dB when averaged
over all harmonics and both flight altitudes. The associated

standard deviation is about 3.5 dB.
Such an evaluation, which is made without regard to relative phase

setting, gives a general appreciation of the strong role played by

propeller phase, but it is not necessarily a good way to judge
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data repeatability. This can be performed more appropriately when .
(nominal) relative phase is maintained constant. Data for micro-
phones 2, 3 and 6 have been analyzed in this manner; the data were
averaged over three flights for each prdpeller relative phase set-
ting and then the results were averaged over the four phase
settings. Average variability for each harmonic and each micro-
phone is plotted in Figure 33, where it is seen that, with few
exceptions, the data variability is always less for test condi-
tions 5 through 8 (test altitude of 4600 m) than for test condi-
tions 13 through 16 kaltitude of 9100m). When averaged over the
three microphones and ten harmonics for test conditions 5 through
8, the data variability for any individual harmonic and propeller
relative phase setting is 3.7 dB. The corresponding average vari-
ability for test conditions 13 through 16 is 5.5 dB. The standard

deviation is 3.1 dB in each case.

Two comments can be made regarding the results obtained when
analyzing the data separately for each nominal relative phase set-
ting of the propellers. First, the data variability is similar to
that observed when the propellers are operated at different rota-
tional speeds. Secondly, the greater variability in the data for
the higher airplane altitude is consistent with the propeller
relative phase setting in Table 10, where it is seen that the

relative phase setting was less repeatable at the higher altitude
than at the lower altitude.

One factor which could affect the data variability is the resolu-
tion bandwidth used in the data reduction process. In early work
on an Aero Commander airplane with reciprocating engines, it was
noted [15] that, since propeller blade passage tones are not per-
fect sine waves but in fact have finite bandwidths, it is desir-
able to use a resolution bandwidth that is at least as wide as the

tones being analyzed. For that particular test, a bandwidth of 2
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to 4 Hz appeared to be a good compromise. A second item of
consideration is the speed stability of the propellers; if the
speed drifts by too large an amount, the harmonic frequency could
drift from one spectral line (when FFT data reduction methods are
being used) to an adjoining spectral line resulting in a lower
effective spectral level following averaging over the recorded

data time sample.

In the present case, the bandwidth was dictated to some extent by
the need to distinguish between port and starboard propeller con-
tributions when the propellers were operated at different rpm. As
a consequence, the frequency resolution was 0.5 Hz for harmonics
of order 1 through 5 (frequencies below 400 Hz) and 1.0 Hz for
harmonics 6 though 10 (frequencies between 400 and 800 Hz). The
associated half-power bandwidths for the effective filters are

approximately 0.9 and 1.7 Hz, respectively.

The possibility that filter bandwidth might be influencing the
data was explored by analyzing time histories of harmonic sound
pressure level signals obtained from the output of the SD 360
narrowband analyzer. The analysis was performed first for data
associated with test conditions where the two propellers were
operated at different rotational speeds. Data from suéh an analy-
sis is shown in Figure 34 for seven harmonics. It is seen that
the sound levels for the lowest order harmonics are very stable as
a function of time, but as harmonic order increases the fluctua-
tions in the data also increase in magnitude. However, in spite
of these fluctuations, there is no general upward or downward
trend in sound level which would be associated with a drift in
harmonic frequency into or out of the spectral band. The inter-

pretation placed on the data in Figure 34 is that any measured
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fluctuations in sound pressure level are actual fluctuations at
the observation point and are not artifacts of the data reduction
process and filter bandwidth.

The analysis was then repeated for data associated with test
conditions where the two propellers were operated at the same rpm.
Typical data for such conditions are shown in Figure 35. The time
histories show data irregularity patterns which are similar to
those in Figure 34, but now there are underlying trends of
increasing or decreasing sound level during the 30-second record-
ing time. Since it has been determined, by arguments such as
those in the preceding paragraph, that the data reduction methods
are not introducing these general trends, the results in Figure 35
are interpreted as indicating the influence of slight drifts in

relative phase between the two propellers.

4.3 One-Third Octave Band Spectra

The narrowband spectra are of interest mainly because they
provide data on the harmonics of the blade passage frequency.
However, it is possible that the broadband components in the
spectra will be of interest also, for example when evaluating the
contributions from the turbulent boundary layer. Consequently,
interior sound pressure levels from flight #3 were reduced in
terms of one-third octave bands, as well as narrowband spectra.
The results of the one-third octave band analysis are given in
Appendix D for future reference; the data are not discussed in
detail in this report.
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5.0 SOUND LEVELS IN TREATED CABIN

After flight #3, the interior surfaces of the cabin sidewall and
ceiling were covered with fiberglass batts, as described in
Section 2.4. There was no acoustic treatment on the cabin floor,
but a heavy, flexible bulkhead was installed between the cockpit
and the cabin. Sound pressure levels in the treated cabin were
then measured during flight #4. Unfortunately, a malfunction of
the propeller synchrophaser limited the number of test conditions
for that flight. Also, as there was only one flight in the
treated configuration, it was not possible to explore data vari-
ability for that configuration. Interior sound pressure levels
measured in the cabin during flight #4 are given in Appendices C
and F, with Appendix C containing harmonic sound pressure levels

and Appendix F one-third octave band spectra.

A general assessment of the noise reduction provided by the
fiberglass treatment can be obtained from a direct comparison of
narrowband sound pressure spectra measured in the cabin during
flights 3 (untreated) and 4 (treated). Comparisons of this type
are given in Figures 36 and 37. The difference in spectrum level
at a given frequency is a measure of the insertion loss provided

by the treatment (assuming the exterior sound field is constant).

The first observation regarding the spectra in Figures 36 and 37
is that the sound pressure levels at microphone location 1, in the
cockpit, are essentially unaffected by the cabin treatment. It
should be remembered that, in the treatment interior the cockpit
is isolated from the cabin by the flexible bulkhead. Furthermore,
comparing spectra in Figure 36, it is seen that the sound pressure

levels in the untreated cabin are similar in value at locations 1
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and 2, but in the treated cabin the sound levels are generally
higher at location 1 than at location 2. These observations sug-
gest that the sound pressure levels in the cockpit are dominated
by airborne transmission through the cockpit windows and struc-
ture, or by structureborne transmission with subsequent radiation
into the cockpit. The sound pressure levels in the cockpit do not
appear to be dominated by airborne transmission via the cabin.

When acoustic spectra are compared for microphone locations in the
cabin it is found that the insertion loss provided by the fiber-
glass treatment increases with frequency. For a given frequency,
the insertion loss at location 2 appears to be lower than that at
either location 3 or 4. The reasons for the reduced effect at the
forward location are not readily apparent since the treatment was
applied uniformly over the cabin sidewall and roof. There are
structural differences, location 2 being close to the emergency
hatch. Also, location 2 is closest to the cockpit and thus could
be influenced by sound leaking around the flexible bulkhead. Both
of these factors could have more of an influence on the sound

levels at location 2 than at other locations in the cabin.
A more detailed evaluation of the insertion loss provided by the

treatment is presented in Section 6.3 in terms of harmonic compo-
nents and one-third octave band spectra.
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6.0 DISCUSSION

The main objective of this report is to present data for possible
future analysis. To this end én attempt has been made to provide
as much detail as possible regarding the data acquisition and
reduction methods, as well as the narrowband and one-third octave
band acoustic data. However, some discussion can be provided
within the present scope of work. The discussion is directed
towards three of the more important aspects of the results--the
effect of cabin pressurization, the difference between exterior
and interior sound pressure levels, and the influence of the
fiberglass treatment on cabin sound pressure levels. It should be
emphasized that the discussion is based on only a small percentage
of the total amount of data acquired during the test program and
that, as a consequence, the conclusions should be regarded as only
tentative. It is hoped that the comments and interpretations of
the results will stimulate a more detailed analysis of the data

presented in the appendices of this report.

6.1 Cabin Pressurization

The influence of cabin pressurization on cabin sound pressure
levels was investigated during flight at a nominal altitude of
3,000 m (10,000 ft). Measurements were made first with the cabin
unpressurized; the cabin was then pressurized to a differential of

about 26 kN/sq m (3.7 psf) and the measurements repeated.

The effect of cabin pressurization on interior sound levels can be
seen in Figure 38, the measurements being made at an airplane
altitude of 3,000 m (10,000 ft). While it is difficult to identi-
fy any particular trend in the sound levels at propeller harmon-
ics, certain other characteristics can be seen in the spectra.

Some of these characteristics are identified by arrows in the
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figure. 1In the case of Figure 38(a) the arrow indicates a
frequency region in which the sound pressure levels decrease as

.

the pressure differential increases. Conversely, the arrows in
Figure 38(b) show frequency regimes where the sound pressure

levels increase with pressure differential.

There are at least two phenomena that are influencing the results.
First, increasing the pressure differential will introduce
in-plane stresses in the fuselage skin. These stresses will
increase the effective stiffness of the structure and shift some
of the resonances to higher frequencies. This could influence the
response of the structure to the exterior pressure field and the
acoustic radiation into the cabin. Secondly, for a given level of
vibration in the structure, the radiated acoustic pressures will
be proportional to the gas density in the receiving volume. 1In
the present case, assuming a negligible change in temperature in
the cabin, it is predicted that the sound pressure levels in the
cabin would increase by 3.3 dB when the cabin pressure is in-

creased (and the vibration of the structure is assumed constant).

The effect of pressure differential can be studied in more detail

by considering the changes in harmonic sound pressure level or

one-third octave band level when the pressure differential is

increased. Ths is achieved by determining the difference between

the sound levels associated with conditions 1 and 4 or between
conditions 2 and 3. Data in this format are presented in Appendix

G for microphones at locations 3 and 6; the same data are plotted

in Figure 39 through 44. It should be noted that the results have .
not been adjusted for changes in the measured exterior pressure

levels from condition to condition. The data in the figures refer -
to flights 3 (untreated cabin) and 4 (treated cabin), the flights

being identified in the figures by the symbols F3 and F4
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FIGURE 39. CHANGE IN HARMONIC SOUND PRESSURE LEVEL IN CABIN DUE TO
CABIN PRESSURE DIFFERENTIAL. MICROPHONE LOCATION 3; PORT
PROPELLER COMPONENT, HIGH AND LOW RPM.
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MIC #3. STARBOARD ENGINE COMPONENTS.
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FIGURE 40. CHANGE IN HARMONIC SOUND PRESSURE LEVEL IN CABIN DUE TO
CABIN PRESSURE DIFFERENTIAL. MICROPHONE LOCATION 3;
STARBOARD PROPELLER COMPONENT, HIGH AND LOW RPM.

-86-



MIC #6. PORT ENGINE COMPONENTS.
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FIGURE 41. CHANGE IN HARMONIC SOUND PRESSURE LEVEL IN CABIN DUE TO
CABIN PRESSURE DIFFERENTIAL. MICROPHONE LOCATION 6; PORT
PROPELLER COMPONENT, HIGH AND LOVW RPM.
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MIC #6. STARBOARD ENGINE COMPONENTS.
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FIGURE 42. CHANGE IN HARMONIC SOUND PRESSURE LEVEL IN CABIN DUE TO
CABIN PRESSURE DIFFERENTIAL. MICROPHONE LOCATION 6;
STARBOARD PROPELLER COMPONENT, HIGH AND LOW RPM.
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CABIN MIC #3. PRESSURIZATION EFFECT.
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FIGURE 43. CHANGE IN ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVEL IN
CABIN DUE TO CHANGE IN CABIN PRESSURE DIFFERENTIAL;
MICROPHONE LOCATION 3.
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CABIN MIC #6. PRESSURIZATION EFFECT.
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FIGURE 44, CHANGE IN ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVEL IN

CABIN DUE TO CHANGE IN CABIN PRESSURE DIFFERENTIAL;
MICROPHONE LOCATION 6.
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respectively. Conditions 1 through 4 are identified in the figure
legends by symbols Cl through C4.

Considering first the data for the harmonics, Figures 39 through
42 show guite a large amount of data scatter. It should be remem-
bered with respect to these figures that the data are plotted in
terms of harmonic order rather than frequency: a given harmonic
for test conditions 1 and 4 occurs at a different frequency than
is the case for conditions 2 and 3. Furthermore, the data in the
figures refer to both untreated and treated interiors. Finally,
the data represent only a small fraction of the total data record-
ed and listed in Appendices B and C. The intent here is to show
general trends rather than perform a detailed analysis. These
trends show that, as cabin pressure differential increases, the
cabin sound level for the first propeller harmonic increases by a
small amount (on the average, less than 5 dB). The sound levels
for the second and third harmonics decrease by a small amount, and
sound levels for the fourth harmonic increase slightly. The larg-
est increases in sound level occur for the fifth and sixth harmon-
ics, where changes as high as 29 dB are observed and the average
increase is 5 to 13 dB (where the averaging is performed over all
test conditions and both flights for a given propeller and

microphone).

Turning to the one-third octave band spectra shown in Figures 43
and 44, it is seen that there are alternating frequency ranges of
increasing and decreasing sound pressure level. However, in very
few frequency bands does the sound level increase exceed the 3.3
dB value predicted on the basis of the change of air density in
the cabin. The exceptions are essentially the one-third octave
bands centered at 315, 400 and 500 Hz. These are the frequency
bands containing the fourth, fifth and sixth harmonics of the

propeller blade passage frequency. This means that, if the effect
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of cabin air density is removed from the data, the increased
stresses in the structure due to cabin pressure differential have
the effect of reducing noise levels in the cabin at most

frequencies.

6.2 Sidewall Noise Reduction

By definition, the noise reduction provided by the fuselage
structure and cabin treatment is the difference between the exter-
ior and interior sound pressure levels. This quantity can be
measured fairly readily when the exterior and interior sound pres-
sure levels are spatially uniform. However, such a condition is
not satisfied in the present environment; the situation is further
complicated by the presence of only one exterior microphone on
each side of the fuselage. As a consequence, the term "noise
reduction” is used here in the loose sense of the difference
between sound pressure levels measured at a single exterior micro-
phone and a single interior microphone. Furthermore, in the
present analysis the interior microphones are restricted to loca-
tions 3 and 6, and the data are restricted to flights 3 and 4.

Noise reductions measured in the untreated cabin at harmonics of
the propeller blade passage frequency are listed in Appendix H;
corresponding data for the treated cabin are given in Appendix I.
Selected data, representative of the different flight test condi-
tions, are shown in Figures 45 through 48. The results for the
two microphone locations tend to be different in character. At
location 6 the noise reduction in the untreated cabin first
increases with harmonic order (or frequency) and then is essen-
tially independent of harmonic order at higher orders. 1In the
treated cabin the noise reduction increases markedly as harmonic

order increases. In contrast, at microphone location 3 the data
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FIGURE 45, HARMONIC NOISE REDUCTION FOR UNTREATED CABIN: FLIGHT 3,
EXTERIOR PORT MICROPHONE, INTERIOR MICROPHONE LOCATION 6.
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FIGURE 46. HARMONIC NOISE REDUCTION FOR UNTREATED CABIN: FLIGHT 3,
EXTERIOR STARBOARD MICROPHONE, INTERIOR MICROPHONE
LOCATION 3.
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FLIGHT #4: EXT PORT SPL - MIC 6 SPL
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FIGURE 47. HARMONIC NOISE REDUCTION FOR TREATEDCABIN: FLIGHT 4,
EXTERIOR PORT MICROPHONE, INTERIGR LICROPHONE LOCATION 6.
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FIGURE 48, HARMONIC NOISE REDUCTION FOR TREATED CABIN: FLIGHT 4,

EXTERIOR STARBOARD MICROPHONE, INTERIOR MICROPHONE
LOCATION 3,
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3

show more scatter and appear to be independent of harmonic order
in the untreated cabin. Even when the cabin is treated with
fiberglass there is only a weak increase of noise reduction as
harmonic order increases.

Associated one-third octave band noise reduction spectra are given
in Appendices H and I, and Figures 49 through 52. Interpretation
of these spectra has to be performed with caution since the noise
reduction is a function of the transmission loss provided by the
sidewall, the absorption in the cabin, the dominant excitation at
a particular frequency and the dominant transmission path. As an
example consider the low frequency range below 100 Hz. The one-
third octave band noise reduction spectra show low noise reduction
in the 25 Hz band, high noise reduction in the 40 Hz (and some-
times the 50 Hz) band and relatively low noise reductions in the
50 to 80 Hz bands. Inspection of the corresponding narrowband
spectra for the exterior and interior sound pressures shows that
the interior sound field contains a strong discrete component at
the blade passage frequency of about 77 Hz and fairly strong com-
ponents at the propeller shaft rotational frequency of about 26 Hz
(and sometimes at its second harmonic of about 52 Hz). In con-
trast the exterior pressure field contains only the 77 Hz compo-
nent at the blade passge frequency. It is possible that the pro-
peller shaft component is structureborne and, thus, in this type
of analysis the "noise reduction" will be artificially low. At
frequencies between the discrete components the exterior pressure
field is probably dominated by the turbulent boundary layer on the
fuselage. Typically, at low frequencies this excitation is not
very efficient at exciting the structure; the corresponding noise
reduction will thus be high--as is shown in the 40 Hz band.
Finally, the propeller blade passage component lies in the 80 Hz

band and the dominant transmission path may well be airborne
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FIGURE 49. ONE-THIRD OCTAVE BAND NOISE REDUCTION FOR UNTREATED
CABIN: FLIGHT 3, EXTERIOR PORT MICROPHONE, INTERIOR
MICROPHONE LOCATION 6,
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FIGURE 50. ONE-THIRD OCTAVE BAND NOISE REDUCTION FOR UNTREATED
CABIN: FLIGHT 3, EXTERIOR STARBOARD MICROPHONE,
INTERIOR MICROPHONE LOCATION 3.

-99-



dB

Noise Reduction,

FLIGHT #4. EXT PORT — MIC #6
/0

U S S S S S R T e e A N N S A S
32 63 125 250 500 1000 2000 4000

1/3 Octave Band Center Frequency, Hz
0 Cond 1 + Cond 4 ¢ Cond 9 A Cond 17

FIGURE 51. ONE-THIRD OCTAVE BAND NOISE REDUCTION FOR TREATED
CABIN: FLIGHT 4, EXTERIOR PORT MICROPHONE, INTERIOR
MICROPHONE LOCATION 6.
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FIGURE 52. ONE-THIRD OCTAVE BAND NOISE REDUCTION FOR TREATED
CABIN: FLIGHT 4, EXTERIOR STARBOARD MICROPHONE,
INTERIOR MICROPHONE LOCATION 3.
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through the sidewall. Thus, the usual noise reduction interpreta-
tion is valid in this frequency band, with the understanding that
the actual value measured will be dependent on the particular
choice of location for the exterior microphone.

At frequencies above about 630 Hz for the untreated cabin the main
noise source is the exterior turbulent boundary layer, and the
noise reduction increases in value as frequency increases, at a
rate somewhat greater than 6 dB for a doubling of frequency. When
the fiberglass treatment is introduced this high frequency regime
begins at a much lower frequency--about 160 Hz. This is to be
expected because the fiberglass increases both the transmission
loss through the sidewall and the absorption in the cabin, parti-

cularly at higher frequencies.

The data in Figures 49 through 52, and in Appendices H and I show
that for the untreated cabin the noise reduction lies in the range
20 to 30 dB for much of the frequency range of interest. When the
fiberglass treatment is installed the noise reduction is greater
than 30 dB for most frequencies shown.

6.3 Insertion Loss

The insertion loss provided by the fiberglass treatment is
represented by the change in sound pressure levels measured in the
treated and untreated cabin. Values of the insertion loss can be

obtained, for example, by comparing sound pressure levels measured
in the cabin before (flight 3) and after (flight 4) installation
of the treatment. Simple spectral comparisons of this type are
made in Figures 36 and 37, and discussed in Section 5. The dis-
cussion will now be taken a step further by considering first the
changes in harmonic sound pressure level and then the changes in

one-third octave band sound pressure level.
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Insertion losses measured at harmonics of the blade passage
frequency are listed in Appendix J for microphone locations 3 and
6, and plotted in Figures 53 through 56. The insertion losses
were obtained simply by calculating the difference in cabin sound
pressure level between flights 3 (untreated cabin) and flight 4
(treated cabin). Consequently, no account was taken of any poss-

ible change in exterior sound pressure level.

The data in Figures 53 through 56 show some general trends of
increasing insertion loss with increasing frequency. There is,
however, quite a large amount of scatter in the data. This is not
surprising since the insertion loss represents the difference
between two measured sound pressure levels which themselves have
significant data variability, as has been discussed in earlier
sections of this report. The data presented in the four figures
represent examples from four nominal flight conditions--zero
pressure differential (condition 1) and full pressure differential
(condition 4) at an altitude of 3,000 m, and full pressure differ-
ential at altitudes of 4,600 m (condition 2) and 92,100 m
(condition 17). However, it is difficult to determine any parti-
cular influence of flight condition on the measured insertion loss

values shown in Figures 53 through 56.

It was thought possible that part of the scatter in the data could
be attributed to variations in the exterior sound pressure levels
from flight 3 to flight 4. Thus, the measured insertion loss was
recalculated by taking the differences between the measured noise
reductions for flights 3 and 4. 1In this manner, any changes in
exterior sound pressure level were taken into account. Resulting
insertion loss values are tabulated in Appendix K and plotted in

Figures 57 and 58.
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FIGURE 53. HARMONIC INSERTION LOSS PROVIDED BY FIBERGLASS TREATMENT:
PORT PROPELLER COMPONENT, INTERIOR MICROPHONE 3. (NO
ADJUSTMENT FOR CHANGE IN EXTERIOR SOUND PRESSURE LEVEL)
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FIGURE 54, HARMONIC INSERTION LOSS PROVIDED BY FIBERGLASS TREATMENT:
STARBOARD PROPELLER COMPONENT, INTERIOR MICROPHONE 3.
(NO ADJUSTMENT FOR CHANGE IN EXTERIOR SOUND PRESSURE LEVEL)
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FIGURE 55. HARMONIC INSERTION LOSS PROVIDED BY FIBERGLASS TREATMENT :
PORT PROPELLER COMPONENT, INTERIOR MICROPHONE 6. (NO
ADJUSTMENT FOR CHANGE IN EXTERIOR SOUND PRESSURE LEVEL)

-106-
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FIGURE 56. HARMONIC INSERTION LOSS PROVIDED BY FIBERGLASS TREATMENT :
STARBOARD PROPELLER COMPONENT, INTERIOR MICROPHONE 6.
(NO ADJUSTMENT FOR CHANGE IN EXTERIOR SOUND PRESSURE LEVEL)
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FIGURE 57. HARMONIC INSERTION LOSS PROVIDED BY FIBERGLASS TREATMENT:
STARBOARD PROPELLER COMPONENT, INTERIOR MICROPHONE 3.
(ADJUSTED FOR CHANGE IN EXTERIOR SOUND PRESSURE LEVEL)
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FIGURE 58. HARMONIC INSERTION LOSS PROVIDED BY FIBERGLASS TREATMENT :
PORT PROPELLER COMPONENT, INTERIOR MICROPHONE 6.
(ADJUSTED FOR CHANGE IN EXTERIOR SOUND PRESSURE LEVEL)
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Comparison of Figures 54 and 57 or Figures 55 and 58 shows that
the inclusion of changes in exterior sound pressure levels has
only a negligible effect on the variabiiity of the measured inser-
tion loss. Thus the variability must be caused by other, as yet
unidentified, factors. A more extensive analysis of all the test
data might provide a better understanding of the insertion loss
and the reasons for the data variability.

Examples of insertion loss spectra measured in one-third octave

frequency bands are given in Figures 59 and 60. A more complete
tabular presentation is given in Appendix J. The spectra for the
two microphone locations show some similarities at high frequen-

cies and some differences at low frequencies.

At low frequencies, the spectra for location 3 exhibit a fairly
smooth increase in insertion loss as frequency increases. In con-
trast the corresponding data for microphone location 6 show rela-
tively high insertion losses at some frequencies and low insertion
losses at other frequencies. The results are quite repeatable for
the wide range of test conditions considered. The high insertion
losses measured at location 6 occur at frequencies close to the
propeller shaft rotational frequency and the propeller blade

passage frequency.

At frequencies above about 250 Hz, the measured insertion losses
are similar for the two locations and have maximum values of 15 to
20 dB in the frequency range 630-1600 Hz. At higher frequencies,
the measured insertion loss appears to decrease as frequency
increases. However, it is believed that this phenomenon was
caused by the limited dynamic range of the tape recorder. This
limitation affected the recording of high frequency sound pressure

levels in the treated cabin.

=110-



FLIGHT #3 — FLIGHT #4. MIC #3
40

30

dB

Insertion Loss,

20 Insertion Loss Estimated on the Basis of Increased Absorption Only

— — = — o¢= 0.1 assumed for bare structure

~.—.— ¢ = 0,05 assumed for bare structure

AV s S s B S B B B S B S B B N B B B B B B
32 63 125 250 500 1000 2000 4000

1/3 Octave Band Center Frequency, Hz
0 Cond | + Cond 4 ¢ Cond 9 A Cond 17/

FIGURE 59. ONE-THIRD OCTAVE BAND INSERTION LOSS PROVIDED BY FIBERGLASS
TREATMENT: INTERIOR MICROPHONE LOCATION 3.(NO ADJUSTMENT
rOR CHANGE IN EXTERIOR SOUND PRESSURE LEVEL)
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FLIGHT #3 — FLIGHT #4. MIC #6
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ONE-THIRD OCTAVE BAND INSERTION LOSS PROVIDED BY FIBERGLASS

TREATMENT : INTERIOR MICROPHONE LOCATION 6. (NO ADJUSTMENT
FOR CHANGE IN EXTERIOR SOUND PRESSURE LEVEL)
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The one-third octave band spectra in Figures 59 and 60 show
negative insertion losses in some low frequency bands. This means
that the measured sound pressure levels Were higher in the treated
cabin than in the untreated cabin. Similar results were observed
for the harhonic sound pressure levels. Data from earlier tests
[9] show similar trends, but the occurrence of negative insertion
losses in one-third octave band spectra was essentially eliminated
when discrete frequency harmonic components were artificially

removed from the computation.

The insertion loss provided by the fiberglass treatment is
influenced by transmission loss and absorption characteristics.

An estimate of the effect of acoustic absorption can be obtained
using available manufacturers data and approximations. The data
used in the analysis are shown in Table 11. 1In addition, values
of 0.05 and 0.1 were assumed for the absorption coefficient of the
bare structure (skin and windows). Estimated insertion losses,
associated with only the changes in acoustic absorption in the
cabin, are shown in Figures 59 and 60. The predictions are

generally consistent with the measured data.
TABLE 11

ASSUMED ACOUSTIC ABSORPTION PROPERTIES

Frequency (Hz) 125 250 500 1000 2000 4000

Absorption Coefficients

Sidewall Treatment 0.19 0.70 0.99 1.0 1.0 1.0

Cockpit Curtain 0.20 0.50 0.70 0.90 1.0 1.0

Absorption for Seat with Occupant

Sabins (m?) 0.31 0.33 0.41 0.45 0.42 0.41
(££2) 3.3 3.6 4.4 4.8 4.5 4.4




7.0 CONCLUSIONS

The flight test measurements provided information on exterior and -

interior sound pressure levels which will be of value to future
in-flight evaluations of cabin acoustic treatments for propeller-
driven aircraft. The results are summarized in these

conclusions.

7.1 Data Variability

One of the important results of this flight test program is that,
for the first time, it is possible to establish the repeatability
of measured propeller sound pressure levels at harmonics of the
blade passage frequency. The extent to which the data are repeat-
able is a critical factor in the in-flight evaluation of noise
control treatments installed in an airplane cabin. It was found
in the present test program that there was some variability in the
measurements; a general estimate of this variability was obtained
by taking the range of sound pressure levels (i.e., the differ-
ence, in decibels, between maximum and minimum measured values)
for each harmonic under each test condition. The data ranges were
then averaged over all harmonics and over all three flight alti-

tudes for each of the two propeller nominal rotational speeds.

In the case of the exterior sound pressure levels, the average
range of sound pressure levels for an identical harmonic was 3 to
5 dB, depending on propeller rpm, with the greatest observed vari-
ation being about 8 dB at higher order harmonics. The standard

deviation for the range of harmonic sound pressure levels relative :
to the mean was about 1.5 dB. Somewhat greater variability was
observed in the interior sound pressure levels. If the propellers .

were operated at different rotational speeds, or at the same
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rotational speed and the same nominal relative phase angle, the
average range of sound pressure levels for an individual harmonic
was 4 to 6 dB. The associated standard deviation for the range of
harmonic sound pressure levels about the mean was 3 to 4 dB. When
relative phase angle was not controlled the average range of har-
monic sound pressure levels in the cabin was about 10 dB. It
should be noted, however, that the new generation of synchrophas-
ers provide much closer control of relative phase between the two
propellers than was achieved on the test airplane; the associated
variability in harmonic sound pressure levels should then be

reduced.

Implicit in this evaluation of data repeatability is the choice of
effective filter bandwidth used in the data reduction process.

The bandwidth should be narrow enough to exclude unwanted signals,
but wide enough to accept all the acoustic energy associated with
the harmonic. The data from the present tests indicated that the
propeller rpm was very stable during the data record sample, so
that filter bandwidths of 0.5 to 1.0 Hz could be used.

7.2 Exterior Sound Pressure Levels

Measurements of the sound field on the exterior of the fuselage
showed that the harmonic sound pressure levels for the propeller
adjacent to the microphone were 15 to 20 dB higher than the cor-
responding values generated by the propeller on the opposite side
of the fuselage. Sound pressure levels generated by the port pro-
peller and measured on the port side of the fuselage were typical-
ly 2 to 3 dB higher than those on the starboard side generated by
the starboard propeller. Viewed from the rear, the propellers
rotate in a counter-clockwise direction and the microphones were
about 5 cm (2 inches) below the center of the propeller shaft.
Thus, it might be said that the port propeller was approaching the

port microphone and the starboard propeller leaving the starboard

-115-



microphone. However, the difference between port and starboard
sides appear to be extremely small.

The measured propeller overall sound presure levels were 7 to 10
dB lower than values predicted using two simple empirical models.
Harmonic levels, expressed relative to the associated overall

sound pressure levels, lie between the values predictd by the two
simple models.

Broadband sound pressure levels measured on the exterior of the
fuselage can be predicted, approximately, using an empirical model
for the pressure fluctuations beneath an attached turbulent bound-

ary layer in a zero pressure gradient.

7.3 Interior Sound Pressure Levels

Cabin sound pressure levels were found to increase at some
frequencies and decrease at others when cabin pressure differen-
tial was increased. However, only in very few frequency bands did
the increase exceed the value predicted on the basis of the air
density change in the cabin. Thus, it is concluded that increased
pressure differential generally would reduce the acoustic radia-

tion from the structure, if the air density in the cabin remained

constant.

Noise reductions provided by the untreated cabin were in the range
of 20 to 40 dB when the exterior and interior sound pressure

levels were measured at locations which were close to the plane of

rotation of the propeller. Introduction of an acoustic treatment
consisting of 5 cm (2 inches) of fiberglass on the walls and ceil-
ing of the cabin plus a foam and leaded-vinyl barrier between the

cabin and the cockpit increased the noise reduction in the cabin
at frequencies above about 200 Hz, but there was an apparent

decrease in the noise reduction in some lower frequency bands;
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similar effects have been observed in previous test results. Part
of the increase in high frequency noise reduction can be attribu-
ted to an increase in the acoustic absorption in the cabin. There
was no observable change in the sound pressure levels in the
cockpit.

7.4 General Comments

Flanking paths play an important role in the experimental
evaluation of noise control treatments. On the basis of the
present study, it is concluded that an acoustic barrier should be
provided between the cockpit and the cabin to eliminate that
flanking path. Other tests are necessary to determine the roles
played by windows, floor, structureborne noise and other factors.
It is probable that these factors will be critical when evaluating
noise control treatments which provide high noise reductions.
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APPENDIX A

Exterior Fluctuating Pressure Levels at Harmonics of Propeller
Blade Passage Frequency: Flights 1 through 4.

Notes (1)

(2)

Sound pressure levels measured on the port side refer

to the port propeller, and on the starboard side to the
starboard propeller.

Adjustments for broadband contributions were made on an
energy basis, with the broadband pressure level
estimated from the measured levels on either side of

the harmonic peak.



TABLE A.1

EXTERIOR FLUSH-MOUNTED MICROPHONE : PORT SIDE

Test i Flight | RPM | BPF 1 Harsonic Level, dB re 20 eicro Pa '
Condition i Nuaber i ioHz b 2 3 4 S b 7 8 9 10 :
1 S | i 1380.0 1 79.0 3 :
V2 V1572,5 1 78,6 1 1328 132.2 129.% 124.9  121.2  11B.0 113.8  111.2  107.9  103.7 ¢ )

¢ 3 1 1572,5 1 78.6 1 130.0  129.4  127.0  122.5 118,10 1151 (11,0 107.0 1027 & 98,6 ¢ !

LI | ¢ 1575.0 7 78.8 1 1343 135.5  13t.4 127,01 122,B  119.2 §15.5 113.0  10B.6 103,95
iAverage | : V132.7 132,012,  125.2 121,01 1177 113,88 11L0 107.1 1033

2 vl V1525.0 1 76,3 1 g
P2 ¢ 1525.0 ¢ 76,3 1 132.2 131,01 127.8 123.8  119.0 115.3  i11.6  10B.4 1040 % 97.5 % |}

i3 {1525.0 ¢ 76,3 1 130.0 128,53 125.2 121.0 115.9  11z.1 10B.2 104.2 % 99.4 % 94,1 % |

| v 1525.0 1 76,3 1 134.6  133.2 130,01 126.5  120.0  117.7 1143 109.B  105.5 # 100.0 ¢ |
iAverage | : V132,70 131,37 128,101 123, iig.6 115.6 11,9 108.0 103.6  98.2 i

3 I 1 1527.9 1 764 0 i
2 v 1525.0 7 76,3 1 131.7  130.0  127.0 122,2  117.0  1f4.0 110,95  107.3  102.4 % 96,6 ¢ !

i3 V1525.0 ¢ 76,3 1 129.0  127.0 1236 119.2 13,9 1100 106.3 103,95 98,1 ¢ 93,0 ¢

P4 v 1527.5 0 76.4 1 132.9  13L.9  128.4 1235  fiB.1  115.3  112,0  10B.1 103.4 & 9B.7 ¢ |
1Average | i V36 13001 12608 122,0  116.7  113.6 110.2  104.7 1018 96,7

4 o 1 1572.9 1 7B.6 i
I v 1872.5 0 7806 1 130.0 130,30 127.4 1227 119.0 15,9 1113 108.1  103.6 # 101.1 # |

o3 1 1572.5 1 7806 1 129.3 129.0  125.6  120.7  117.1 1138 110.0  107.0  101.2 ¢ 99.7 ¢ !}

I 1 1572,5 1 78.6 1 1329 132,2  129.5 1243 120.6 117.6  113.2  110.8 107.0 103.4 # |
iAverage | d P13, 130.7  127.8 0 122.8  119.1 160 111.7  10B.® 1046 101.6 )

3 | i 15932.5 1 76.6 i '
{2 1 1530.0 1 76.5 1 131.0 129.5 125, 122.7  118.7  1i6.0  112,5  109.9  10%.0  100.0 ¥ !

3 1 1930.0 ¢ 76,5 1 128.9  127.8 1231 119.4  115.2 111,46 108.7 105.2 101.7 95,7 % |

| : : ! ]
1Average | : P 13001 128,7  124.3  121.4  H17.3 0 1143 111.0 10B.2  103.7  9B.4

b | 1 1530.0 1 76,5 4 '
P2 v 1532.5 1 7606 ¢ 130,3 131,27 127.5  122.6 119.8  114.3 112,73 10B.9 1048  99.9 & |

Vo3 v 1532.5 7 76,6 1 12B.2  129.1 1247 120,01 116.7 1147 110.0  105.4  100.B ¢ 96,5 % |

Y | H ' ' . :
iAverage | d V129,40 130,37 126,37 121.5 11B.5  113.2  it.3 107.5  103.2  9B.5 i

7 | v 1530.0 1129.0 ¢ 129.0 12B.1 124.3 121.3  115.2 1127 109.6 107.4 10,6 % 9B.0 ¥}
I 1 1530.0 0 76,5 ¢ 1311 129.9  127.%  123.3  119.3 1155 1140 110.2  105.9  101.2 # |}

N i 1530.0 ¢ 76,5 1 128.8 127,3 123.B 120, 115.9 112,01 10%.2 106.B 101,95 % 97.6 % |

i 4 ; H ' :
iAverage | d i 129.8  128.6 125.5 12,9 17,2 1137 f11.5 108.4 103.% 99,3

¥ adjusted fo;-Broadband Contribuzfons NA  Not é;ailable
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TABLE A.1 (CONTINUED)

EXTERIOR FLUSH-MOUNTED MICROPHONE : FORT SIDE

1 Test ! Flight } RPM UBPF ! Harsonic Level, dB re 20 micro Pa '
i Condition i Number | PH o1 2 3 4 5 b 7 8 9 10 :
o e e e e e e e e e e e e e :
: 8 HE 1 1830.0 1 76,5 1 129.0 128.8B 1240 1208 1165 3.3 109.7  107.0 1061.5 ¢ 97,5 » !
i T2 V1832.9 1 76,6 1 131.2 13100 126.9  122.6  11B.8  115.0 112,01  109.0 104.5 99,1 & |
i V3 v 1030.0 § 76,5 7 1289 128.5  123.9 120,2  115.0 1122 10B.3 105.9 100.5 % 94,B # |
: | ' ' : '
: tAverage | i V1298 1296 1252 121,37 17,1 M7 110,30 107.5 102,597, !
] 9 | ¢ 1572.6 1 78,6 1 128.9  128.6 125.9  122,0 1167  114.0  110.0  106.0  102.3 ¥ 102,0 % |
' P2 1 1575.0 1 78,8 0 1305 130.9  128.5 1248 120.5 117.3 15,0  112,1  10B.3  106.2 !
H ¢ 3 T 1872.5 1 78.6 1 128.7  128.0 1257 121.2 (17,0 1144 1110 10B.0  104.9 101.8 !
g R | P 1575.0 1 78,8 1 1321 1312 129.0  125.2 121,37 117,01 114.8 112,01 10B.5  106.1
: Average | ' V13006 129.9 127,35 12306 11944 11600 11303 110.3 106.7 1045 !
' 10 S V1825.0 0 76,3 1 130.2 128,10 125,37 1201 11S5.8 1131 110.2  106.3 1013 % 97.2 % !
g o2 V15260 1 76,3 0 132,00 13005 127.6 123,30 119.1 0 115.2 11301 110.1 105.2  101.4 ¢ !
1 ¢ 3 V15280 0 76,31 12806 127.0 123.7  119.6 11500 1108 108.B  105.5 1042 95.5 * |
' vo4 P1527.5 1 76,4 0 1322 13014 12B.4 123,88 119.6 117.2 113.6 109.7 1062 101.2 ¢ |
' ‘hverage | : V130,00 129.6 126.6 122,37 117.B 1147 11,9  108.4 104,60 99,5 !
: 11 o1 ¢ 1515.0 1 75.8 ¢ i
d I 15150 0 75,8 Y 10,6 10901 1013 9.9 % ]
; I $ 1515.0 1 75,8 1 1083 107.1 99.3  BB.C % :
' . VA0S0 3 75,8 1 111,0 1106 1041 94,1 & '
' !Average | ! ¢ 11001 109.2 102,00 92.3 NA NA NA NA NA KA
' 12 S ¢ 1520.0 1 76,0 3 128.0  126.2  122,0 117.8  {13.0 107.0 102.0 97.B ¢ 93,0 % 92.1 %!
: I P 15200 § 76,0 0 129.3 12701 122,3  MB.0 112.9 107.4 103.1  95.6 % BR.S % 90.9 % !
: 13 1 1520.0 § 76.0 1 127, 1248 120.1 15,7  110.3  104,9  100.1 93,9 # BB.0 # 87.5 % !
: T | V19200 1 76,0 7 1301 128.0  123.2  119.1  113.B 10B.3  103.7  9b.b % 92.7 % 90.B ¢ !
i iAverage | ] H 126,7 122.¢ 7.8 112,7 107.1  102.4 96,2 9L.3 90,6
H 13 S V1527,5 0 76.4 11255 124,37 1206 115.2  114.6  111.0 167.2 105.6  102.6 1000
: Vo2 v 1937.5 0 76,9 1 125.5 1261 1231 119.6  116.3 113.3 0 1110 109.0  106.2  103.8 !
' HE] P 1025.0 § 76,3 0 125,00 123.0  120.1 1147 111,0  $07.7  105.0 102.2  9%.7 97,3
: Y | 1 1520.0 1 76,0 1 1269 1258 123.1 118,73  115.% 1110 10B.O0  105.2 102.1 99,9 !
H iAverage | d P 125.8 0 125.0 120,917,440 t14.6 110,27 10B.3 10,2 103.3 106.9 !
' 14 P V1027.5 1 7604 0 12309 123.2 128,30 M7.9 0 11501 M1 9.6 107.0 103.9  102.0
: T2 v 1537.5 1 76,9 1 128.0 126.3 123.2 119.9 117.2 114.2 {11.t  108.2 106.3 104.1 !
i i3 V1027.5 0 76,4 0 1234 120.2 119.9 #15.8 13,6 1095 106.5  104.7  101.3 100,24
: | : ' e :
: iAverage | H 125,50 1240 121,70 11B.2 15,6 fl2.1 109.3 1069 1043 102.4 !

# adjusted for Broadband Contributions NA&  Not Available
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TABLE A.1 (CONTINUED)

EXTERIOR FLUSH-NOUNTED NICROPHONE : PORT SIDE
“fest i Flight ¢ RPN I BPF ! Haraonic Level, dB re 20 micro P2
Condition | Nuaber !} P H b 2 3 4 9 b 7 B 9 10
15 0 1 !1520.5 % T6.4 !
P2 DIS3NG ) 769 ¢ 126.9 1250 1240 120.2 1171 1137 110.2 10B.3 1068  104.9
b3 115205 ) Te.4 ) 1223 1234 120.0 116.8 113.1 1103 107.4  105.2 102.0  99.9
Y B ! !
!fverage ! : 1252 1243 1224 118.8 1155 12,3 109.0  107.0 105.0 103.1
16 1 1 115205 ! T6.4 !
b2 115400 1 77.0 0 125.8 127.4 1243 1222 M17.3 1158 113.0 111.2 108.2 105.7
b3 L 1520.5 % 764 4 125.0 1231 120,01 115.0 113.0 110.0 107.0 1085 1017 98,7
Cog ! !
{Average ! : P125.4 1258 1227 119.9 1157 113.8 1.0 109.0 106.1 103.5
17t 1 15725 78.6 !
2 1 1570.0 1 78.5 % 26,0 126.5 125.2 122.0 118.1 116.2 1140 1111 109.4  106.3
{3 11570.0 1 78.5 ¢ 123.4 1234 1215 11B.1 1445 1117 10%.1 106.3 104.6  101.5
L& 1 1570.0 1 78.5 % 126.2 127.1 125.2 120.6  MM8.1 115.0  112.6  110.1  108.1  105.0
'verage | : 1254 125.9 1243 120.9 1M7.2 1147 12,3 10%.6  107.8  104.7
18 ! 1 ! 1522.5 ! 76.1 !
P2 L1522.5 1 76,1 % 126.5  126.0 1237 19.0 1161 113.6  111.0  10B.9 105.8  103.1
b3 11520.0 % 7.0 1 1239 1223 1200 115.8 1125 1090 106.4 103.5 100.2  98.0
b4 LISI7.5 1759 ¢ 126.9 1258 123.0  119.0 1166 113.2  110.1 107.2  103.9  101.7
tAverage ! ! ' 126.0 1250 1225 118.2 1154 112.4  109%.6 107.1 103.%  101.4

% adjusted for Broadband Contributions
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TABLE A.2

EXTERIOR FLUSH-MOUNTED MICROPHONE : STARBOARD SIDE

Test ! Flight : RPN | BFF | Hareonic Level, dB re 20 micro Pa
Condition | Number ! HEE A | 2 3 4 S b 7 B 9 10
Lo 11525.0 0 76,3 4 1310 127.5 1225 116.0 110.8 108.8 ¢ 99.5
b2 1 1520,0 176,01 1294 126.4  120.6  114.2 1094 108,56 ¢ 103.5 ¢ 103.4 # 102.5 & 102.4
b3 11520.0 1 76.0 1295 126,55  120.7 1145  109.4  108.6 ¢ 103.2 % 1024 & 102.1 ¢ 101.3 ¥
P4 11520,0 1 76,0 1 130.1  127.2 120.0 116.0 1104 1061 # 1023 ¥ 102.3 # 101.9 & 100.8 #
tAverage ! ! P130.0 126.9 1203 1153 10,3 105.1  102.4 1027 102.2  101.6
20 1 11570.0 % 78.5 % 130.2 12B.0 1224 116.5 109.B # 107.8 # 10B.1 ¥ 109.4 & 108.6 & 107.6
P2 L570,0 1785 ¢ 128.0 1261 120.3  113.0  106.2 # 10B.2 108.7 109.0 10B.5 108
b3 VIST2.5 1786 ¢ 128,55 126,2 1209 113.0 1067 # 106.1 # 108.5  109.2 108.7 106.6 ¥
P& 11570.0 1 78.5 ¢ 129.0  126.8  120.6  113.9  107.4 & 10B.4 # 109.8 ¢ 110.5 110.1 108.4 *
{Average ! : V129.0 1268 1201 1144 107.8 107.7 108.8 109.6 109.0 107.5
! : ! :
3000t 11570.0 785 ) 129.8 128.3 123.0 19,0 115.0 110.6 106.0 100.1 8 95.0 &
b2 L 1570.0 D785 41207 1266 120.9  117.8 113.0 110.0 103.2 % 99.6 % 96.9 #
b3 11570.0 1 78.5 1 127.6 1263 120.5 17,0 1121 109.0  102.7 ¥ 100.3 % 97.6 #
P4 11S725 ! 78.6 1 1285 1271 122.3 1183 114.2  109.4 104.6 8 101.2 ¢ 9.5 &
{fverage ! : V1285 127,10 1208 118,01 1137 109.8 108.3 1003 96.1  NA
4 0 1 UISIT 759 130,00 127,10 1202 M7.5 113.2 10B.5  102.6 ¢ 9B.3 #
b2 1 1520.0 ! 7600 ! 12B.5 126.0  120.3 1164 112.9 107.4 101.2 # 9T.8
P31 1520.0 ! 76.0 1285 125.9 1201 1153 1124 1068 100.9 & 97.1 %
PoA LISILG 17590 129.0 126.2 120.7 16,3 127 107.2 101.0 & 99.4 &
{Average | ! P 1290 126.3 1206 11604 112.8 107.5 1015 98.2  NA NA
S 01 115325 T
P2 1 1530.0 76,5 ! 1255 126.0 1194 117.6  113.0 109.1 1040  99.5 & 9.3 #
P31 1530.0 0 76,5 1 126,01 126,2 120.0  117.4  113.0 108.5 103.7 97.7 % 91.4
bog ! !
Average | ! V1258 1261 1197 11,5 113,60 108.8 103.9  98.7 925 WA
6 1t 11530.0 ! 76.5 ! 1281 1266 122.0 119.1 115.8 111.1 106.0 9.9 & 98.0 #
b2 1IS3LS ! 76,6 1258 1245 1209 116.6  114.0 108.8 105.0 100.1 % 94.8
P30 D535 ! 766 1270 125.2  121.0  118.0 115.2 109.0 105.7 100.7 % 94.5 &
I ! :
thverage | ! 127,01 1255 1203 1180 11501 1098 105.6  100.2  96.1  NA
7t 1 11530.0 % 76,5 ! 1301 127.6  120.6 11B.3 1145 {11.1  106.0 102.0 # 9B.b
P2 11530.0 176,51 1280 126.0 1200 116.8 113.5 108.5 108.9  99.7 ¢ 9B.0 #
P31 1530.0 1 76,5 1 1288 126.8 1206 117.3 M3 109.0 103.9  99.6 % 94.0
b : :
tAverage ! ! V1290 126.8 1201 NM7.5 113.8 1097 105.0 100.6 9.3 KA

+ adjusted for Broadband Contributions
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TABLE A.2 (CONTINUED)
EXTERIOR FLUSH-MOUNTED MICROPHONE : STARBOARD SIDE

Test i Flight | RPM 1} BFF | Harmonic Level, dB re 20 aicro Pa
Condition | Nusber | HE S | 2 3 4 ] b 7 8 9 10
8 S| 1 1530.0 4 76,5 1 127.9 127,77 121,86 119.3 1143 110.5  105.0 100.7 & 95.5 #
72 P 1532,5 0 76,6 0 125.8 125.5 1203 11701 112.9  10B.3  103.4  97.6 % 93.5+
I ' 1530.0 1 76,5 1 127.1 126.4  120.8  11B.0  113.9  109.0 104.3  97.4 & 94.2 %
4 : : :
{Average | i ¢ 127,00 126,86 120.9  118.2  {13.7  109.4 104,3  98.B  94.5 NA
9 | i 1520.0 % 76,0 1 129.5 1273 122.0 1185 1149  110.2 104.4 101.2 ¥ 96.5 &
P2 0 1520.0 1 76,0 1 127.0 1249 120.4  116.6 113,01 10B.4  103.0  99.6 # 94.B #
i3 1 1520.0 1 76,0 1 128.0 125.9 120.8  117.5 113.6 10B.4  103.0 9B.6 ¥ 95.0 ¢
A | i 1330.0 % 76,5 1 127.5  126.2  120.8  117.7  113.3  109.9 104.2 100.8 # 95.5 ¢
{Average ! : V12800 126,2  121.0  117.6 #1380 109.3  103.7  100.2 95,5 NA
10 il VI572.5 0 78,6 ¢ 12900 127.9 1235 9.7 116.3 112.0  107.4  102.7 % 99.7 & 96.3 &
P2 P 1570.0 1 7B.5 1 1263 125.2  120.8  117.6  114.0  110.7 1060 102.4  98.2 ¥ 95.6 +
3 V18725 1 78,6 0 1278 126.7  122.0 11B.3  115.2  110.6  106.5 101.9 % 99.5 % 95.6 #
o4 P 1572,5 3 78,6 1 128.1  126.4 1228 11B.5  115.9 1121 1065 104.0  99.2 # 9B.3 #
iAverage | i V127,90 126.7 1224 11B.6 0 115.4 11,4 106.6  102.B 99.2  96.b
11 S VI015.0 1 75,8 0 130,00 1261 122.0  117.7 113.2 107.0  102.5  97.1  94.B ¢ 92.7 ¢
Y V1515.0 1 75,8 1 127.8 124.6  120.0 11,1 1105 106.4  100.0 96,4  94.2 ¥ 92.9 +
3 i 1515.0 ¢ 75,8 1 128.5 125,27  120,2  116.7  M1ML1 106,06 101.4 99,4 95.7 & 93.7 &
I | i 1515.0 ¢ 75,8 1 128.6  125.5  121.4  117.0 {117 106.1 101.B  100.3  96.5 # 92,3 #
1Average | ' v 128.8 125.4 1202 1169 112.0  106.4 1015  9B.6  95.4  92.B
12 S 1 1520.0 4 76,0 1 1125 102,8 % 93,2 ¢
v 2 0 1 1520,0 7 76,0} 109.6  100.0 ¢ 91,3
i3 ¢ 1520.0 1 76.0 1 1102 101.4 % 93,6 %
LI | V1S20,0 1 76,0 8
iAverage | i » 6 101,5 92,8 NA NA NA NA NA NA NA
13 I VI527.5 0 764 1 127,30 126.0 123.0 119.5 117,60 11400 109.7  10B.2  104.9  161.3
V2 1 1537.5 1 76,9 1 1248 123.8 120.5  11B.2 1162 113.2  110.3  107.7  105.0  100.7
P33 1 1525.0 % 76,3 1 126,0  123.%  121.2  11B.8  115.1 112.1 10B.8 106.2 103.1  99.5
I P 1520.0 1 76,0 0 125.9 124.8  120.5  119.1 146 1107 107.7 1060 102.9 99,0
iAverage ! g V12600 1247 1216 1189 116.0  112,7  109.2  107.1 1041  100.2
: { i {
14 S ¢ 1527.5 1 76.4 1 125,88 1266 122.9  120.2  W17.7 1137 111.0 108,14  104.B  102.2
P2 ¢ 1537.5 1 76.9 1 125, 12,9 121.4 118,5 1160 112.9 110.1 107.9 104.9 101.0
HI V15275 0 76,4 1 12404 1250 12106 11B.5  115.9 112,30 109.3  107.0  102.6  100.2
I : H '
Average | ' V125040 12506 122,00 119.1 11606 11300 110.2 107.7  104.2 1012

% adjusted for Broadband Contributions
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TABLE A.2 (CONTINUED)
EXTERIOR FLUSH-MOUNTED MICROFHONE : STARBOARD SIDE

Test & Flight ! RPM ! BFF | Harmonic Level, dB re 20 micro Pa
Condition | Number ! t H 2 3 4 5 b 7 B 9 10

15 0 1 D1527.5 1 76.4 127010 1260 122.8 1193 17,5 1161 109.8 108.2  104.7  101.2
P2 DAS3LS 769 01205 1250 12012 119.0 1160 113.5  110.3 107.8 104.7  101.6
b3 1I520.5 0 764 01250 1261 120.2 1180 1161 1124 1092 107.2  103.0  100.4
Loy : :
lfverage ! ! 1257 1250 121.8 118.8 116.6 113.4 109.8 107.B° 104.2 101.1

16 1 LI527.5 ¢ 764 11267 1260 1227 120.2 M7.5  114.0 t1.1 108.1  105.0  102.2
b2 D 1580.0 4 77.0 1 1209 1260 1204 1195 117.2  114.0  111.0  108.1  105.6  102.6
b3 1 1527.5 0 7.4 ) 12600 1248 1203 1180 1161 113.0 1090 106.7  103.9  99.8
Y I ! ;
tfverage ! : P 1259 125.0 120.8 119.4  117.0 143.7  110.5 107.7  104.8  101.7

17 0 1 LASI7.5 1759 11267 125.8 1222 1191 1162 N34 110.6 1072 1036 100.0
b2 DIS17.5 0 75.9 1 1246 1237 1202 M7.8 115.5 124 1090 106.0 102.6  100.3
b3 LISI7.5 4 75.9 0 125.3 12304 120.4 1173 115.0 111.5  108.5  105.9 102.2 8.7
P4 ISI7.5075.9 4 125.3 12401 1207 117.2 140 {111 10B.0  105.7  102.0  99.0
thverage | ! V1255 12404 120.0 117.9  115.3 112.2  108.9 106.2 102.6  99.B

18 0 1 11S7S.0 4 7B.8 % 12701 1264 1240 121.5  119.0 1060 114.0 110.1  10B.1  105.1
b2 1 1572.5 1 7B.6 % 1243 1248 12019 119.5  118.3  115.0 113.2 110.2 107.8  {05.3
b3 1A576.0 1 78.5 4 125.3 125.6 122.2  120.4 118,41 1148 1128 109.2  107.5 1036
Vo4 1157250 78.6 4 12504 125.0 1225 119.B 117.4 115.0 111.8  109.3  107.1  103.2
{fverage ! : 125.6 1255 1227 120.4  118.2  115.2  113.0  110.0 107.6 104.4

+ adjusted for Broadband Cnntribations

NA Not Available
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APPENDIX B

Interior Sound Pressure Levels at Harmonics of Propeller Blade

Passage Frequency: Flights 1 through 3, Bare Interior.



TABLE B.1

CABIN MICRDPHONE NUMBER 1 : PORT ENGINE COMPONENTS

- e = - - = v~ = =

Test )

i Flight © RPN | BPF | Haraonic Level, dB re 20 micro Pa |
Condition | Nuaber | v H b 2 3 4 S [ 7 B 9 10 1
| | 1 1980.0 } 79.0 ) 112.2 97,7  Bb.7 69.4 5.0 % 47.0 ¢ 54,2 %)
T2 1 15725 1 78,6 4 112.2 95.7 92,8 774 16,2 19.2  73.4 1.5 % '
V3 1 1572.5 1 78.6 4 111.5 93,5 B9.2  70.3 ¢ 47.5¢ 45,7 # 63.0 ¢ '
tAverage | ' V112,00 96,0 90,3 75.2 72,7 79.2 70.8  43.6 45.4 S4.2 !

2 | 1 1525.0 1 76.3 4 110.1 94.7 92,0 77.7 467.B 64,2 % 43.0 % 9 61.8 ¢
] ¢ 1925.0 7 76,3 1 109.9 92,0 B3.B 75.8  70.3 41.9 ¢ . '
V3 i 1525.0 1 76,3 1 1096 92,6 B0 7.2 % B1.5F A7.2 % 64,24 '
ihverage | \ P 109.9 93,3 BB.7  75.3 67.8 4.0 A3.6 H1LD NA 0.7}
3 | 11527,5 1 76.4 1 116.6 BB.B  75.5 85,3  Bi.1 80.1 73.7 47,2 % 8. '
v 2 ¢ 1525,0 1 76,3 ) 111.0  B6.4 75,8  BB.? 74,4 80,2 77.7  bb.B % 65.2 ¢ |
V3 '} 1925.0 % 76.3 4 110.2  B2.1 78,3 BB 65.9 % T7.1 % Th b F 49,5 % !
tAverage | ] v 110,6  B6.6 76,7 B3 77,3 794 75.7 68,0 N B30
4 | 1 1572.5 1 78,6 1 113.5  8B.1 81.3 B89.5 8B.3 70.0 ¢ 47.2 % 43.3% 61,7 ¢ |
P2 1 1972,5 1 78.6 1 113.0 83,2 B4.8  90.6  B1.0 64.9 ¢ b4.1 ¢ H
R 1 15972,5 4 78.6 0 1137  B0.S  83.7 91,5 81,5 7B.5 % 4B.% '
‘hverage | ! V1134 85, 83.5  90.6  85.¢  76.1 87.1 63.3 441 1.7
§ | 1 1572.5 1 78.6 ) 113, B6.4  79.0 89.6 75,9 B0 T7B.7 42,9 % 75.8 !
Y i 159758,0 % 78.8 ¢ 113.2 92,6 B5.2 90.6  4B.9 75.7 % BZ.1 72.9 % 72,8+ :
V3 1 1572.5 V78,6 0 11306 92,9 837 87,7 70.0% 77.8% B1.S  49.B ¥ 4b.b 4 '
iAverage | ' V135 9. B33 89.5 72.8  7B.6 BLI.O  70.1 73.1 Nt
10 S| v 1525.0 1 76.3 1 110.3 93,4 758 B85.0 7.7 807 78,2 70.1 ¢ 62.0 %
V2 v 1525.0 1 76.3 % 1110 93,9 B7.B BS5.4  79.3  B2.0  72.9% 45.8% :
b3 1 1525.0 1 76.3 4 110.1 92.7 B+.9 B4.B 7B.B  B2.9 T7b.2 5.2 % 62,2 ¢ |
1Average ! H v 110.5 93,4 BS5.8  85.1 7.7 B0 763 &1.6 NA O 62.1
12 | v 1520.0 1 76,0 1 109.0  BB.S  72.1 B6.1 68.0 78,0 70,2 5B.6 % 4B.3  S51.5 %!
P2 P 1920.0 1 76,0 1 109.3  B7.1 80.1 79.7 736 78,0 71,2 9B.2 % 59.1 ¢ 54,9 %}
I P 1520.0 % 76,0 3 109.3  B1.1 82,5 BL.7 726 77,0 72,4 S4B % S7T.7 % 40.5 % |
thverage | H 1 109.2 86,5 79,9 B33 72,0 777 1.4 §57.9 443 57,2 |
17 | V1572.5 1 78,6 1 107.0 B3.B  BB.0 79.5 78.5 B2.3 75.7 743 78,3 40.1 %)
V2 1 1570.0 1 78B.3 1 106,7  90.7  88.9 76,3 16,2 BL.7 73.9 764 76,4 AT.1
b3 ! 1570,0 1 78,5 ) 105.9 B4.7 89,9 73.9 74.% BhZ 750 72,3 70.5  5B.O ¢!
thverage | ' 1 106.6 B7.6 B9.0 77.2 768 B39 74,9 47T 7.1 63.5
18 I 1 15922,5 1 76,01 0 1062,2  B9.7 90,3 746 7.9 75,2 743 49.B  7B.OG 40,7 %
Vo2 v 1522.5 1 76.1 1 1034 916 9Z.0 76,5  B1.,5  65.5 % T4.1 $9.5  79.2 54,0 ¢}

T3 V1520.0 1 76,0 3 102.6 90,4 92,9 76,0 7b.1 76.1 69.3 35.8 #
‘Average | ' 1 102,88 90.6 91,9  75.8  79.1 72,6 749 89.5 78,6 57.8 !
""""""""""""""""" ¥ adjusted for Broadband Contributions KA Not Available
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TABLE B.2

CABIN MICROPHONE NUMBER 1 : STARBOARD ENGINE COMPONENTS

Hareonic Level, dB re 20 eicro Fa

e

Test | Flight ¢ RPN ! BPF ! :
Condition ! Number ! f Rt 2 3 4§ 5 6 7 8 g 0w
bt 1 1152500 176,30 1034 96,7 943 B35 68.2 B30t b4.0 ¢ 55.24 !
{2 11520.0 ! 76,0 { 103.6 9.7 95.1 842 T1.5 720 !

b3 1 1520.0 76,0 ¢ 1034 95.1 96,3 BA.0 724 4B.1 & 68.0 # !
‘Average | ! 1 103.4 9.2 953 B39 71,0 463 9.2 552 NA NA !
20 1 11570.0 1 7B.5 ! 1054 95.2 916 B4 7.9 bb.1 b S6.0 % S9.0 % Seub 4 :
P2 1 1570.0 178,55 1046 96,2 98.5  80.4 7.2 7.3 ¢ 58,2 # ;

b3 115725 1 78.6 4 1041 923 90.5  BO.S 76,2 4T.5 ¢ :
tverage ! ! V1047 949 951 BZ5 762 669 4.6 BT  S6.6 NO !
300 1 11570.0 1785 106.9  99.4 7.5  Bb.7 797  b2.5# 87,0 # :
b2 11570.0 ) 78,5 % 107.2  98.5  90.2 87.9 80,5 BB+ 49T ¢ b1.2 % :

b3 1 1570.0 1 78.5 1 105.2  95.8  B9.8  B8.4 764 7216 5.2 % 6.9 % 43.1 ¢ !
tAverage | : P 1065 98.1  B%.3  B7.7  79.2  49.5  &5.0 681 423 N !

§ 0 1 UIS17.5175.9 1 1048 99.6  BE.s B0 75.7  4B.2 ¢ &1.1 % 445+ 800 ¥ !
b2 1 1520.0 1 76,0 ¢ 1048 99.¢ 887  B2.3 79,3 4T.B ¢ 70.5% 43.0# :

{3 1 1520,0 ) 76,0 ¢ 103.8  96.6 B9.5 B33  70.8 ¢ 68,0 + !
tAverage ! ! V1045 98,6 BELA  B2.6 765 48.0  4B.0 638 NE A0.O !

9 11 15200 1 76.0 0 1020 95.6  B7.0  B6.2 777 Th3F TLZE 6B.9 4 5.3 4
P2 1152000 4 760 4 1023 924 B9 B9.2  78.3 TL5 ¢ A3 H bhA :
P31 1520,0 1 76,0 % 1025 911 B9.5  BS.7  69.5 ¢ TB.4 ¢ ;
thverage ! ! 1023 93.5 88.8 873 765 764 6%.0 678 NA ST !

00 1 1 L1ST2.5 07861 1054 983 B4 BB.6  BE.6  79.4  T2.3 4 4.6 % 48,3 :
b2 1 1570.0 ! 78,5 ! 105.3  95.8  B7.5 BB.9  BL.B Bl 6B.2% 7038 43.7 % 510 %!

b3 1157251 78,6 0 1067 94,7 B9.0  B%.7  BL.2  7B.2% LT ¢ bT.0+ !
thverage | ! ! 105.8  96.5 B7.4 8% 839 797 705 68.5 bbb SO !
It 1 15150 ! 75.8 1 1012 853 83.8 820 761  B80.Y 705 5.7 % S9.7 & 409+ !
b2 1 1515.0 0 75.8 1 102.0 864  B5.0 B4 T3 7.7 bh1 ¢ 63.4 % 50,24 !

b3 1 1515.0 1 75.8 ¢ 100.9  B3.1  BB.2  79.9  45.1 % B2.9 722 660 F 62.5% 63.7 %!
tverage ! ! ! 1014 B5.1  B6. 826 73.4 810 761 636 620 ALY |
7t 1 U1517.5!75.9% 943 883 87.2 B3.8  77.4 BLB 780 730 7I.0 585 # !
b2 DIS517.5175.9 % 964 877 90.3  B3.5  75.1 7.9 0.1 # T1.0% b3.5F 60.6 ¢!

b3 DISIS 17590 944 8.5 B9.3 723 730 B2.4 76 T0.0 6.0+ !
tAverage | ! ! 95.1 BB.6 B9.1 B2.0 755 BLY 754 L5 8.0 59.7 !

18 1t L5750 78.B% 99.0 946 B7.2 914 B3.6 893 7B 723 695  47.b !
b2 1157250 7B.6 % 98,5 95.8 897  B9.2  Be.3  85.0 BL2 721 Th ARG |

b3 11570.0 07851 99.6 948 89.0  B3.0 837 BLB 750 697 620t AT
‘Average ! ; {990 951 88.8 B9.1 847 BL.B  7B.B 7L 8.9 ALY

i T ——;-EEEE;EEE-;E;-Broadband Contributione - N& ﬂBE'EQEEIEEiE ---------------
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TABLE B.3

CABIN MICROPHONE NUMBER 1 : PORT & STARBDARD ENGINE COMPONENTS

Test i Flight | RFM | BPF | Haraonic. Level, dB re 20 micro Pa '
Condition | Number ! VH o 2 3 4 5 b 7 8 'l ¢ '
3 | P1G32.0 1 7606 1 111,30 93,3 B7.3 92,3 BLLY 79.3 9.4 # b6.8 % bbb 4 H
P2 i 1330.0 1 76.5 1 110.8  83.2 84,2  90.3 B2.6 BA2  T0.3 ¢ 47.7 % 72,8 60,8 ¢}

i3 i 1530.0 0 76,5 0 1117 914 854 B4 734 BAB  75.2  Ti.4 % b6.4 ¢ |
tAverage | ' P HL.3 90,9 858 B89.9  B0.4  BA.4  T2.4  49.0  70.7 4.4 !

) ] ) ] 1

& | 1 1330.0 0 76,5 1 107.8  100.5 82,8  90.5 82.1 87.2  B1.7 454 % 72.8 0.3 !
Y 119325 1 76,6 0 1076 99.5 91,5  B7.9  81.1 799 78,0 72.6% 70.4% 42,0 %!

P33 VI832.5 1 76,6 1 107,86 98.8 91,4 90.3  B0.B  BS.6  79.0  A4.4 & bb.i 4 67.8 % |
‘Average | ' V107,70 99.7  80.0  B9.7  Bi.4  BS.2  79.7 9.1 70,6 64,6

7 Pt V15360 0 76,5 0 1136 97,3 B7.4 B7.8 76,9 BA2  79.B 70.3 % £5.8 % '
P2 1 1530.0 3 76,5 1 1136 92.0 92.1 92.2 74,9  BL.S  77.2  44.Br 71.2 % 5B.3 %!

3 PV 1330.0 0 76,5 1 A0 92,7 930 90,3 800 BE.0 744 ¥ 47.0 % 450 & 68.8 & !
1Average | : VU370 947 944 90,5 77.8 85.0 77.7  4B.0  4B.4 k6.7 !

1 ) t I ]

B8 S | 1 1530.0 1 76,5 1 112,5  93.0  87.7 B1.9 78, 86.1  79.3 74,8  6B.Z ¥ 46,7 %!
P2 1 1532,5 1 76,6 ) 11341 93.9 90,3  87.9  79.1 85.1 76,0  &9.0 % 70,0 % 58.1 %!

V3 115300 1 76,5 ) 113,00 96,7 93.0 B33 B2.0  BAO 761 67.2 ¢ :
1Average | H ¢ 1129 94,8 90,9 85.2  B0.1 82.2 77,4 7.6 49.2 64,3 !

13 HE| V1527.5 0 76,4 1 105,27 97.2 8BS B4.4 BOLY BL.E 7B.0 75.4 746 b3l
2 i 1532.8 1 76,9 1 102.0 95.1 89.3  BLI  79.0  90.4  BL.9  7S.1 76.1 6.2

V3 v 1925.0 1 76.3 1 104,70 99,0 BAL3 B3.1 80.4 79.0  B83.1 70,0 3.4 % 58,7 %!
iAverage | H ¢+ 1042 97.4  BB.2 B4.B  80.2 847 BL.S 741 73.8 64,3 !

14 Pl V19279 1 76,4 1 103.1 88.1 0.5 84,9  80.3 B39 841 75,3 72,6 49.0 @
Vo2 P 15375 1 76,9 1 106, 97.0 93,2  B85.9 840 91,2 BlL.4 7.t 3.7 65,3 |

3 P 1527.5 1 76.4 1 103.3 B3.T 91,7 83.1 74,0 79.1 B0 72,0 47.2 % 40.5 %
iAverage | : i 1046 92,9 91,9 .8 811 87.4 82,4 75.3 7.9 462 !

15 S | V1527.5 1 76,4 1 102,9  BS.7T  90.6  B1.9  83.8  B2.¢ 82,2 T2 760 &30 %!
) $1537.5 1 76.9 1 1042 84,7  B9.4  88.1 7.8 92,5  B2.9  75.1 760 kb1 Y

v3 V 1327.9 1 76.4 1 99,2 95,1 90.6  83.1 76,7 Bl.1 BL.O AB.0 % bA.bF DL %!
iAverage | ' V102,691 90,2 B85.2 B0.&  8B.4  B2.1 72,5 74.4 438 !

14 | 11527, 1 76.4 ) 105.9 95,8 90.7 Bh.6  79.9 B3.0 B2.0  77.1 72,0 8.7 i
P2 i 1540.0 © 77,0 1 1044 97,5 93,5 85,9  83.7 923 82.5 739  75.1 48.37

S ¢V 1527.5 1 76,4 1 105,2  97.9 91,6 7B.5  B1.9  B2.2  BO.O  71.5  47.5 % 40.9 & !
1Average | : V104,60 97,2 92,1 84.9  B2.1 88.4 Bl.6 74.B 72.5 87.1
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TABLE B.4

CABIN MICROPHONE NUMBER 2 : PORT ENGINE COMPONENTS

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

i Test 1 Flight | RFM | BFF ! Hareonic.level, dB re 20 amicro Pa '
i Condition ! Number | HE A T | 2 3 4 ] 6 1 8 g 10 H
H | | i 1580.0 1 79.0 1 112.2  93.8 0.7 76,2 % TAbF T73.9% 49.7 % '
' HE 1 1572.5 0 7806 0 1107 93,2 B7.6 BB TT.B 0 7B 63.1 % 71,2 % 63.3 % L.t k!
! HE V1572.3 1 78.6 1 1ML6 91.5 B9.4 B7.4 757 762 446 % T0.0% A4S # !
' Average | i V1118 92,9 B9.4  B5.5 762 76.B  4b.B  70.6  8£3.9  bt.1 !
! 2 S| | 1525.0 ¢ 76,3 1 110.6  89.2 B5.4  TB.3 R 5.4+ TA.bF 4.3 % 4B.B & H
' HE 1 1925.0 1 76,3 4 109,9 86,9 B3.7 BS.S  72.2% T1.8% 72.4 ¢ !
' b3 ¢ 1825.0 7 76,3 1 110,22 B2.5  85.7 B3O 70.7% 70.8 ¢ 70.2 ¢ '
i 1Average | | p 110,2  B7,0 B30 832 70.3 7.7 843 70.7 NA N&
' 3 | 115279 0 7604 1 1109 96,5 95.2  BS. BI3.%  77.7 % 70.6 % 68.4 & |
! Vo2 ¢1525.0 1 76,3 4 110.9  97.0 93.6  88.1 84.4 7.7 % H
: HEK 1 1825.0 1 76,30 110.9 94,8 91.4  B9.6  B1.7 70,0 % H
H {Rverage ! ! V0. 96,2 93,7 BB B3.3 745  70.6 NA NA 6B.4 !
' 4 S| v 1572,5 1 7806 1 112,98 95,1 94,5 94,6 B87.5  B2.1 69.4 ¢ 68.0 ¢ '
' V2 V1572.5 1 78,6 4 112,95 946 92.4 95.1 83.1 84,7 72,6 % 49,4 % (9.8 % :
' HE V1572.5 0 78,06 4 113,70 92,9 93,0 96,2 B2 823 7T.0 0.7 % 72.0 % '
! tAverage | : B IS 94,3 93,4 95.4 860 B3.2 T74.1 70.1 70,2 N2
' 9 A 2 1572.% 1V TBLE OV 112,80 96,7 94,4 92,7 BS.0  BA.3 7.6 4 69.6 + '
! N ¢V 1575.0 1 78,8+ 112,37 96,9  92.8 91,7  B7.2  90.0 75.B  49.5 % 74.2  70.9 & !
' HE 1 1972.9 1 7806 1 113.2 99.4 92.8  90.8 86,8 BB.0  75.6 ¢ &6.BF 75.3  b4.Rx!
! iAverage | i v 112,80 97.8 93.4  91.8  Bs.4  BB.G 75.1 68.4  73.6  4B.8 !
; 10 HE | VIS25.0 0 76,3 1 110.3 0 99,1 93.6 83.7 764 7%.1 % 71.9% 7.1 ¢
' P2 v 1525.0 1 76,3 1 110.4 98.7 93.6 71.4 ¢ B47 BS.0 737 F T1.9% 1.2 % ¢
] b3 1 1825.0 1 76,3 0 110.2 98,8 92,4 78,6  BZ.4  BA? 715 % 12,7 % 67.6 ¢ |
' thverage | ' P03 9.7 94 80.3 82,3 B34 7.5 7.3 NA 89.0
' 12 S| V192000 1 76,0 0 109.1 97.2 933 B4.9 72, 1.0 ¢ 67.0 ¢ 62,1 % 62,5+ )
' Vo2 v 1820.0 0 75,0 4 109.0  96.B  B9.1 B30 77.7 18,3  T1.2 42,5 % '
' HE 1 1520.0 3 76.0 1 109.¢ 96.5  B9.8  B43 746 79.8  70.9 463 % S9.1 % 41,5 % !
! 1Average | i 1 109.2 96.8  91.1 B4.1 75.4 77,7 10,1 4.8 60.9 630
' 17 S 1 1572.3 1 78.6 % 105.7 92,3 B7.6  Bf.6 86,6 B9.0 BAL 749 733 75.0 !
' 72 1 1570,0 } 78,5 1 105.1 90.3 B4.2 BB B4.4  B9.1 828 7.9 72.% 77.1
| t 3 V1570.0 0 78,5 1 1049 91,6  BB.3  B3.9 81,7 B9.6 B2.7 70.0 3.3 742 !
' iAverage | H v 103.2 91.5 87.¢0 83.2 B4.7 89.2 83.3 72.7 73.0 5.6
! 18 Vot V1822,5 1 7601 1 1009 93,9 B3.0 B7.Z B2 86.0 73,9  4B.5 ¢ 65.5 % )
! V2 v 1822.5 0 76,01 4 102,20 94,5 82.8 87,1 79.4  85.0 73.9  70.8 63.7 ¢ ¢
' HE 115200 1 76,0 ) 102,37 94,1 76,3 B4,8  83.3 Bz.4 70,5 &%.R: 62.9 ¢ !
' 1Average | ' i 102,14 94.2  B1.7 B&T  BL.9  B4.7  TI.0  49.B Ne o 641
----------------------------------- ;-;aga;ted for Broadband Cuaiributiuns "'"F«B"&BE'QQS?I;EIQ'"""""""
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TABLE B.5

CABIN MICROPHONE NUMBER Z : STAREDARD ENGINE COMPONENTS

Test ' Flight ¢ RPM ! BFF ! Harmonic Level, dB re 20 micro Fa
Condition | Number | RV 2 3 4 ] b 7 B 9 10
{ | 1 1525.0 1 76.3 1 1027 904 81,5 B2.7 78,2
P2 115200 1 76,0 4 102.2  91.1 B0.6  79.3  80.2
P03 1 1520.0 1 76,0 4 102.4  B9.4 786 B2.9 79.7
1Average | : i 102,44 90.3 BO.4  BL.Y  79.4 NA NA NA NA NA
2 Vo 1 1570.0 1 78,5 1 104,3 91,8 849 BB.0  78.B  49.7 ¢
v 2 1 1570.0 1 78,5 1 103.3 92,4 B5.9 80,3  81.2 0. 65.0 #
¢ 3 1 1572.5 1 78.6 1 103.2 93,4 B850 79.9  78.5 65.2
tAverage | H 11036 92,6 85,3  BA4 7R.2  49.7 8. 5.0 N NA
3 | v 1370.0 0 78.5 1 105.9 92,6 742  B6.B B34 70.2% 72.5% 47.3 %
v 2 1 1570.0 1 78,5 1 105.5  93.7  B0.7T  B87.5 746 % T9.9 % 45.3 %
v 3 1 1970.0 1 78,5 1 1041 940 70.3 B, B2, 75.9 ¢ .
‘Average | H 1052 93,8 171 7.0 81,3 769  70.2 4.3 . NA
4 S| ¢ 1017.5 1 78,9 4 1036 95,7 Bb.6 BS.2  80.5 65.5 ¢ 4B,5 3
Vo2 1 1920.0 1 76.0 4 1029 94,9 Bs.4  B6.T  B7.9
V3 VIS17.5 1 75,9 1 102,06 93,6 845 B5.5 81,0 b6.
1Average ] 0 102,9 94,8 B5.9  B5.8B  84.5 NA 461 4B.5 NA NA
9 S ¢ 1520.0 % 76,0 1 98,7 92,7  B9.1  B9.S BAB  79.7 % 64.9 % 48,2 #
i 2 1 1820.0 0 76.0 % 99,1 BB.7 86,8 BY,7 B30 75.8 ¢ 69.0
3 1 1520.0 Y 76,00 99.7 91,9 88,2 88.8  77.9  B2.1 £9.4 ¢+
iAverage | ' Po99.2 9.4 BB.1 B9.4 827 79.9 449 4B.9 NA NA
10 HE | v 1872.5 1 78.6 1 102.5 93.39 B3.¢ 89.7 90.1 81.7
¢ 2 1 1570.0 1} 78,5 1 102.7 92,7 @S, 87.8 B7.6 B2.b 47.9 %
i3 1 1572,5 1 78B.6 1 1046 9.8 B3.B BB.5 B4 BO.O  73.3 65.2
‘Average | H ¢ 103.4 947  B4.4  8B.7 BB.3  Bi.6  Ti.4 NA 85,2 NA
11 HE 11515.0 0 75.8 1 99.5 90,2 BL.5 83.8 846 B0.9 6.2 ¢ 43.4 # 67.9
P2V ISI7.5 075,90 99.6 BB.2  BZ3 843 BAT  BL3 ALLSF 427 % bl.bE 1.5 s
b3 P I515.0 1 75.8 0 98,3 87,9 BS.1 B0 79.3 82,1  59.0 % 59.5% 44,4 % AQ.H 4
Average ! d i 99.2 8B, B33 B35 B3I BLS  43.3 62,2 432 b4b
17 | i 1917, 0 75,9 1 87,1 B4S  90.3 88,8 B2.7 921  B5.0 BC.0 44,5
P2 T IS17.5 075,90 89.8 B9.B 90.3  B6.B  B2.0  90.6 B3.1 7.4  45.B % 41.5 %
HE VI517.5 1 75,9 1 B9 B9.1 BS.9  B4.2 9.2 B7.2 8O0 77.0 36.5 %
iAverage ! : i B9.0 88,3 89,3 87.0 B0.7 90.4 832 78,1 45.2 59.7
18 S | P 1575.0 1 78.8 % 95,3 87.0  B7.0 91,7 B4l 90.4  B2.7 0.0 9.6 % 44.2 %
) 1 1572,5 1 78,61 94,4 B9.B B2.7  BB.Y  87.5 90,0 BL.3  BO.Z A0 # 70.B
P30 1 1570.0 1 78,5 1 96,5  89.0 83,2 B7.3 863 BB 72.B  75.0 73.1  4B.9
iAverage | H ¢ 95,5 88.8 B4.B B9, Bb.2 BY.7 BO.S  79.0 70.5  4B.7

# adjusted for Broadband Contributions
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TABLE B.6

CABIN MICROPHONE NUMBER 2 : PORT & STARBOARD ENGINE COMPONENTS

Test | Flight | RPN | BPF ! Haraonic Level, dB re 20 micro Pa
Condition i Nusber ! HE - 2 2 3 4 5 b 7 8 9 10

5 ' 1 115325 76.6 ) 110.8 969 B7.5 89.0 B0O.1 B5.0 71.9% 9.9 % 6.5 % bb.S#
Y2 315930.0 ) 76,5 110.6 97.4 BB.4 877 BL.4 832 75.0 70.2¢% 70.0 ¢
t 3 1 153.0 ) 765! 1118 99.9 888 90.3 856 B8O 73.9% 73T ¢ 87.4 ¢
tAverage | H ! 111, 98,3 88,3 B9.1 83,0 B33 73.8 7.6 6L 482
] ) [} 1

6 ¢ 1 ! 153.0 765! 108.8 101,3 95.1 89.8 B7.6 B0 7B.1 7S.6% &5.9% &5.2%
!2 4 1532.5% 76.6 1 108.2 98,7 939 B7.4 762 BI.T 761 415 #
! 3 11532.5 ) 76.6 ¢ 108.9 102,41 92,1 B5.6 B6.B BB.0 7B.3 TAI# 88.4 #
{Average ! ! ' 108.6 100,9 93.9 87.9 BS.6 B7.3 7.6 76 65.F 4T

7 ¢ 1 11530.0 % 76,54 112.8 92,1 93.8 B8.1 B2.4 B2,7 72.9% 7b2% 69.5 ¢
!2 1 1530.0 4 76,5 % 1125 96,4 96,5 87.7 B8B.7 BT.3 740 % 75,0 % M.1 %
! 3 11530.0 % 76,5 113.4 957 95.1 846 BL.9 BB.6  73.0% T7B.7 87.9
tAverage | ! ' 112.9 951 953 @871 B35 869 NI T NA  49.7
1 1 ) 1

8 ¢ 1 1 1530.0 ¢ 76,5 ¢ 12,3 104,10  93.6 B5.9 887 78T % TLiw TLT % 61.7% &7.3¢%
Y2 11530.0 ) 76.5 ¢ 112,0 100,3 93,4 88,5 B89.3 BS.7 T3 & TI.2¢% bb.BEF 69.4 %
¢ 3 1 1530.0 % 76.5 % 112,7 103.4 95.6 89.1 85,4 BB.1 69.B % T3.0¢ 65.8 ¢
iAverage ! ' ! 112,3 1018 94,3 88.0 B8.1 B5.6 7.6 727 47,3 47.8

13 Pt Y 1527.5 % 7e.4 4 1035 943 87.8 91,3 B2 927 851 7.5 71 694 %
{2 1 1537.5 ) 76.9 ) 100.9 86,4 B7.3 B7.5 BS.4 BB.9 B34 701 7.2 654 %
03 1 1525.0 % 76,34 1031 97,7 88,3 B9.9 829 B9.3 BLS 7.0 41T 62,0 %
ihverage | H $102.6 94,8 87.8 89.8 855 §0.7 B3.& 7.3 M2 bb.é
' b ] t

14 op 1 1527.5 ) 7.4 4 1034 94,3 87.0 92,8 83.2 92,1 B30 B0.0 4B.7  40.8 ¥
¢ 2 L 1532.5 % 76.9 4 1041 962 BT BAY 774 B5.B BLL2 788 73.0 G5%.0%
¢34 1527.5 ) 76.4 ) 1034 914 BAA 92,0 843 B39 7%.6 785 481 639 ¢4
\Average | : t103.6 94,4 B62 91,0 82,5 887 BLS 791 705 A7
] ] ] )

15 1 115275 ¢ 76.4 0 100.9 932 91,3 B%.2 847 915 BXY 755 70.5 1.9
! 2 1153754 76,9 ) 103.6 95.0 B3.2 93.4 754 85.0 BAY 5.y 72,9 432t
b3 115275 4 7640 99.8 91,5 84,0 88,3 B4 BALT 780 757 4B, GB.6 %
‘Average | | ! 1017 935 @€7.8 90,9 831 B8.2 82.4 75.7 70.9 448
[} [} [) )
' (] 1 1

16 ot L 1527.5 % 7h.4 ¢ 1043 92.8 90,3 92,8 85.1 92.1 B2.6 78.4 70,4  hb.T ¢
' 2 1 1540.0 3 77,0 ! 101.2 92,4 8% 91,1 842 BS.B BS.0 771 753 eh2 %
'3 1 1527.5 % 76.4 % 103.3 98,3 BLS B7.5 82,3 865 BO.1 73.4 691 5B.O 4
‘Average | i ! 103.1  95.4 BB.1 91.0 B40O B9.1 B3O 7.1 725 642

# adjusted for Broadband Contributions
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TABLE B.7

+ PORT ENGINE COMPONENTS

CARIN MICROPHONE NUMBER 3

Haraonic Level, dB re 20 micro Pa

} Flight | RPN | BFF
Condition | Nusber

Test

1}
1

L

10

u

.6 % 78.0

93.8

1 1580.0 ¥ 79.0 § 106,5  95.0

1

69.9 ¢ 72,2 % 6B.B % 4B.1 ¢ 4B.0 ¢}
67.1 % 47.2 ¢ i

76.8

89.9 80.0

1 1572.5 1 7B.6 1 105.8

94.3 78.0 Bl.2

v 1572.5 1 78.6 1 106,86 92,3

3
iAverage |

92.9 944 77.7 79.1  6B.7 70.4 4B.B  48.1  6B.0

' 106.3

98.1  B0.B  79.5 73.2% 6B.9% 7.2
74.8 +

89.5

i 1525.0 1 76,3 1 103.6

97.1  75.7 75.8

92.3

1 1523.0 § 76.3 1 102.4

9.6 73.4 77,2 B4 %

¢ 1325.0 1 76,3 1 103.2  89.3

3
1Average |

90.6 97,1 77,8 77,8 7z.9 B9 712 NA NA

1 103.1

93.9 97,9 824 71.9# 75.1 #
81.2

1 1527.5 1 76.4 1 102,59
¢ 1525.0 1 76,3 1 100.1

1 1525.0 1 76,3 )

[ e

lb’

65.5 ¢ 19.1

97.0  B3.7

98.7

48.0 &

97.8 95,7 845  BLO

98.7

e ]

97.2 97,0 B3.6 79.6 5.5 77.0  4B.0 NA N

1 100.7

iAverage |

98.7 76.8  77.7 78,0 ¢

87.1

B5.0 98,6 BO,7 82,4 B2, 47.2 % 76.9 ¢
78.0 ¢ 48,3 % 77.0 ¢

1 1572,5 1 78,6 1 97.4

2

98.7 Bl.6  B4.4

84.5

80.1 823 79.8 47.B 77.0 NA NA
7 Bt.4  B4.0  T2.B % 47.2% TS.4%

98.7
99.0

85.7
90.5

[}
1
+
]
?
1

Average
1

]
]
]
t
]
.

70.3 ¢ B1.8

73.6 ¢+ B1.1

2 1 1575.0 078,81 B6.B 94,1 97,2 B9.0 B3.6

N
iAverage |

70.1 & B80.C

7.1 ¢ 19,0
69.4

7.0 97.3 88.0  85.3

87.4

1 1972.5 1 786 1

NA

79.8

78.8

80.4

97.9 883

93.9

77.9% 79.5 ¢

96.7 88.8  B0.%

98.0

8.9 & |

85.7  76.9% 743
7.2 % 745+
77.0

9
16,6

88.3 82,

93.4

99.6

3.0 1 76,3 1 101.1

4

B

84.0

87.7

92.4

68.9

NA

74,4

99.3 94,6 8B.3 B0.B BlLG

i 100.7

1Average |

69.7  771.2 723 ¢

83.7

96.7

2.0

V76,0 0 102
v 1520.0 1 76,0 1 101.5
1 1520.0 1 76,0 0 101.4

0.0

bb.4 ¥ 1

B&.1 72,1 768  B0.S 70.3 ¢
69.6 % 72,2 % 4.0 % 43.5 4
1.2

96.2

87.3 W3 713 7196

97.3

]

79.3 71.4

' ¢ 1016 96,8 B9.0  79.7

Average

84,5 B2.8 72.4 90,3 79.4 BL3

96.5

69.7 & |

80.1

~

91.3 B2

.3
13.6

83.4 841 82

98.3

1 1570.0 1 78B.5 1 94.9

2
3

‘e

76,2 68,9 % |

90.0 76.4

95.6 B2.4 B4

1 1570.0 1 7B.5 1 96,2

iAverage |

8.5 839 78.6 90.6 BO.4  Bl.1  B0.5

96.9

94.8  B6.O 83,6 77,7 8Ll 79.1  AS.b 4
16.

-
/
(X4

99.2

1 1522.5 1 76.1 3

~
ud

B3.8 B4.5 73.8 810 I 873

95.0

70,5 ¢
68.3

81,1 76,5 89.0 %

74,0

95.2 B4t

99.2

1 1520.0 7 76.0 1

3
Average

+ adjusted for Broadband Contributions
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TABLE B.8

CABIN MICROPHONE NUMBER 3 : STARBOARD ENGINE COMPONENTS

Test ! Flight ¢ RPN | BFF Harmonic Level, dB re 20 micro Fa J
Condition | Number | ¢oHo 2 3 4 9 b 7 B 9 10 '
1 | 1 1925.0 1 76,3 % 93.5 98,3  98.7 BL.0  81.3 :
P2 1 1520.0 176,00 94.2 100.6  9B.4  B2.2  B3.B T0.7 % 1.3 % 7444 '

i3 ¢ 1520.0 1 76,0 0 917 97,7 99.5 B5.9 B4.2 72.B i
Average | : P93 991 98,9 B4 833 M. 713 74.4 NA NA

2 (S| v 1570.0 1 78.5 1 B9.4 95.6 9.1 85.6  BO.2  49.2 % 70,0 ¢ :
P2 1 1570.0 1 78,5 % B9.6 97.3 101.5  90.0 83,5 736 72.0 % :

i3 V13729 1 76,60 BS.S 94,B 94,9 B3.6 BO.3 &HOF 71,2 % i
‘Average ! ' ¢ BB.3 960 98,5 87,2 Bl.& 70.7 71,1 NA NA NA )

3 S| P 1972.5 0 78,6 0 96,7 100.6 92,0 BS.5 83,2 75.2% 1.2+ H
v 2 1 1570.0 1 78,5 ¢ 96.0 99,9 94,7 85,3 BY.6 BZ.0 70,2 % :

P03 P I870.0 1 78.5 % 95.1  89.6 914 869 B2.8  B4,7 BT % T73.0 ¢ {
tAverage | H ¢ 96,8 98,7 92,9 Bh.O 86,4 82,1 70,2  73.0 NA NA

] S VISI7.3 1 75,9 1 98,1 100, 93.8  Bi.B 89,2  76.9 ¢ H
V2 VISITGS 175,90 97,9 10h.7 943 723 947 727 ¢ ]

i3 V10175 0 75.9 0 9B.4 0 94,5 940 75.0 B9.3 73.7 ¢ 4B.2 4 :
hverage | ' i 981 1002 94,0 78,2 91,9 74,8 4B.2 NA NA Ne

9 HE| V1E20.0 0 76,0 0 1025 99,2 95,1 85,8 91,7 B9 '
V2 1 1820.0 0 76,0 1 10CLB 98,9 92,7 76,6 90.5  T7k.7 ‘

V3 P 1520.0 1 76,0 1 100,3 97,3 92,4 79,2 831 735+ '
‘Average | ' v 100.3 98.5 93.6  BZ3 B9.7 79.4 NA NA NA NA

10 S VI572.5 1 78,6 1 103.4 98,6 92,8 81,6 §0.5 BLY  79.C '
v20 1 1570,0 078,50 99.6  9B.1  93.4  B4AC  B4.9  Bl.4  79.7  b7.3 % bB.2 % 47,9 & !

3 3 1572.5 1 7806 1 1081 97,7 91.B B4 778 8O0 BO.A '
iAverage | : 1 101,7  98.1 92,7 B3.6 8.0 BO.9 79.8  47.3 B2 4.9 !

11 S| ¢ 1515.0 1 75.8 0 95,2 94,7 90.9 799 BB.B  B6.O0  4B.2 % T1.9% 4&5.5% 717 |
P2 1 I515.0 1 79,81 965 94,3 90,3 76,9 B8O Bl.6 71,9 &5.1 % T0.R # i

o3 V1SS0 1 758 0 997 92,9 911 B3l 81,0 79.0  TI.A ¢ T0.B ¥ A3.T ¢ 640 ¢ !
iAverage | ' v 97.6 949 90,8 BL.0 B7.0 B3LZ 70.8  70.1  &7.B 9.4 !

17 Pt VINTS V759 974 92,6 B42 79.1 BB.4 961 B2.0  46.B# T77.5 '
P2 P 1517.5 0 75,9 0 96,3 91,8 B5.7 723 B9.8  97.3  BS.1  B2.2  7A.1 % T2.5% !

I VI1517.5 1 75,9 0 947 B88.9 79.2 769 B30 931 82,3 70.0 % 45.5 :
iRverage | : i96,3 9.4 BB 76,9 87.9 95.B B34 778 745 72.5 |

1 [} ] [] )

18 HES i 1575.0 0 78,81 98.8 93,4  BLS  7B.6  BEO 925  91.2  BS.2  79.0 734 !
vo2 v 1572,5 178,60 97.8 95,6 Be.2 B0 BBLS 94,2 90,7 BB.O 9.6 ¢ 4.0 !

N v 1570.0 1 78,5 1 9B.3 93,2 L3 78,3 8.9 91,3 89.7  BS.3 7.2 75.4 i
i1hverage | i i 98,3 94,7 86,0 793 87,0 9Z.8 90,6  BA4 7.6 TAL
T T T T i usted for Broadband Contributions Ne Mot Availatle
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TABLE B.9

CABIN MICROPHONE WUMBER 3 : PORT & STARBOARD ENGINE CORPONENTS

Test

i Flight i RPN 1 BFF Harmonic Level, dB re 20 micro Pa
Condition ! Number ! voH o1 2 3 4 9 b 7 8 9 10
g S 1 1532.5 1 76.6 1 105.2  101.4 92,2 91,1 9t.6 B30 779 %
i 2 1 1530.0 1 76.5 1 100.8  102.2 94,1 91,2  90.0 82,7 73.B% 9.7 ¢ 6B.7TH Ti.1 ¢
i3 11930.0 [ 76,5 ) 100,8 101.2 Be.2 79.1 875 B7T.1 72.2% 7.7 %
iAverage | : t102.8  f0l.6 91,9 89.5 90,0 B4 73,3 72,1 48,7 Tt
b oo ' 1530.0 1 76,5 7 108,3  99.8 97,1 91,1 91,8 BS.0O  T7h9 % T0.5 %
b2 1 1932.3 1 766 1 106, 99.6 96, 90.7 92,1 84,1 4.7 % 69.5% 73,1 ¢
T3 1 1532.5 4 76.6 1 106,58 103.0 95,2 90,3 B7.6 B4.4 75,1 % T5.B ¥ A7.2% T2.1 %
1Average ' P 107.2 10101 96,2 90,7 90.%  B4.S . 74,2 68.5  72.%
7 L t 1530.0 © 76.5 1 104.7 96,0  96.4 927  90.3 B0 9.5 % 76,7
P2 1 1530.0 3 76,5 1 105.8  9B.4  9B.0 90,6 90.0 B30 746 % 751 % 75,1 % 73,7 ¢
P30 1 1530.0 1 76,5 1 103,00 95.2 95,6 90,4  B1.B 86,9 TI.7 % TB.I % 68.2 ¢
‘Average | : 1 104.6 95,8 968 91,4 BB.7 B5.6 724 769 7.1 7.8
8 | v 1530.0 1 76,5 ¢ 102,22 103,5  94.1  Be.6 92,2 BB.O 775 % 75,6 ¢
12 4 1530.0 4 76.5 0 92,9 104.1 94.0  Bb.4 Be.0 76,2 % 70.3% 71,7 % 70.1
P03 1 15830.0 1 76,5 0 937 105.0 96,1 B6.3 . 825 74.2% T74.2% T72.0% £9.5 ¢
{Average | d 198.4  104.2 94,8  BA.4 914 BB 762 73T TLY 49,
13 I P 1927.5 1 76.4 1 98.B 5.7 BLT7  B3,2  B&.® 96,0 79.4 741 7B, 7L
: 2 v 1537.5 4 76.9 4 103.2  100.9  BY.B BA.1  B9.9 966 B3 B2.Z 751 73.2
Vo3 1 1825.0 3 76,30 97,0 96,2 B39 B30 BLH 93.2 BOL2 7B 75,0 70,1 %
tAverage | i 1 100.5  97.5 872 843 87,5 95,5 82,3  79.5 767 7.7
14 P | 1527.5 1 76,4 % 97.1 97,9 90.4  B6.4  BB.6 95,0 B5.0 749 78,5 70.4
2 1 1837.8 1 76,9 1 101.2  B4&T 92,9 BA.S 9.0 97.8  B&2  B3.7T 7.2 76
P03 1 1827.5 ) 76,40 96,2 95,6 BB.1 BB.7 B3.2 92,6 B2.4 BO.2 739 737
iAverage | i i 98.7 95,3 90,9 87.3 B9.4 95,6 B4.B B0 76,9 74,0
15 o 1 1527.5 1 76.4 1 1041 100.4 79,3 84,2 BB.7 98,3 BLI 7.7 737 123
v 2 1183750 76,90 937 99.2 91,2 BS.B 92,5 93,2 BO.2 BRI TR0 T2
P03 1 1827.9 1 76040 1G3.4 0 99,0 B9.3 Be.9 B2.9 93.1 860 BO.O 72,2 % T4,
Average | ! 1102,2 99,6 BB.B B85.B BR.6 96.1 B3 BL.B 75.4  72.9
16 Vot 1 1527.5 1 76.4 1 93,5 953 85.2 864 BB.B 96,0 BE.2 75,6 BO.D  T2.2
T2 1 1540.0 1 77.0 1 104,2 1013 92,4 B4 90.5  97.2  BAO  BAA  7B.O 75.0
Y3 1 15827.5 % 76.4 % 98,7 931 B7.7 BS.6 0 B3.0  93.0  B3.0 7.1 T4 75,0
1Average | i i 100.9 98.0 89,5 B39 BB.4 93,7 B3 B80.B 7B.0 743

¥ adjusted for Broadband Contributions

~-138-

.



v

TABLE B.10

CARIN MICRDPHONE NUMBER 4 : PORT ENGINE COMPONENTS

v Test 1 Flight | RFM 1 BPF Harmonic Level, dB re 20 micro Pa ]
i Condition ! Number | PH 2 3 4 9 b 7 B 9 10 g
; { | 1 1086.0 ¢ 79.0 ¢ 108.5 89.7 831 78.8 742 70,2 # ]
! P2 VI35 1 78.6 1 107.4 90,2 83,2 B8B.1  BL.O 78,9 72,6 % 9.9 ¢ !
i i3 1 1570.0 178,51 10B.8  B6.0  B2.8 76,1 Bl.6 731 % T2.3 % ‘
! ihverage | ' i 108.3 89.0 B3.0 B42  80.2 5.4 72,6 89.9 N
] 1 1 [} ) 1
: 2 N 1 1523.0 1 76.3 1 102.4 94,2 87.5 78,5 T1,0% 75.4 % :
: v2 1 1925.0 1 76,31 10G.4 95,8 B7.S  79.2  7b.1 69.4 :
1 P03 182500 76,30 1035 92,5 B804 79.5 T4 75.8 :
H Average | : P 102,30 944 Bel 794 766 TIL0 743 NA NA Na
' 3 | V13275 1 76.4 0 93,1 100.8 82,4 839 Bl.6 70,6 % T42% 77.0% |
i P2 1 1927.5 1 Te 4t 97,3 102.3 BAL 79.4  7B.0 70.2 & T7B.3 % '
d ¢33 118225 1 76010 9801 101.2 B0 B3.1 80,2 '
H {Average | ; i 97,0 1645 B2.7 82,5  BO2 0.4 767 77,0 KA N
H 4 ' » 1972.5 1 78.6 ) 106,4 1025  79.8  B5.2 832 :
' P20 1 1972.5 1 78.6 1 166.2  101.4 805 B7.8  B0.3 743 % i
H P03 V18725 1 78.6 1 107.7 10LL7 0 78,2 B9.9 BB 7.9 '
' \hverage | g ¢+ 106.8 101,979 BB.G 82,3  7s.8 NA NA NA Na
H g | CI572.5 0 78,6 1 106,35 1007 BT 9L3 BLl 7B.5% TS5 % 4854 T1.4 % 48,3 % !
: v2 U 1375.0 1 7B.8 1 1046 100.B BEE 91,6 BES  TIL7TF 739 # 68.0 # 49,5 ¢ |
! b3 V157,51 78.6 % 1064 100.2  B7.1 91,1 85.0  BL.3 7.0 ¢ !
: ‘Average | ] i 105.9  100.6  B7.0 91,3 B4.9 78,7 7.6 4B.S  70.0 48§ !
: 10 | i 1525.0 0 76,3 1 96,5 1001 B9.2 73,3 B33 70.9% 7424 3.6 % '
H P20 T IEN0 7630 96,3 10001 B7.3 Bl B4 7544 T4.7 4 H
: A £ V76,30 96,4 98,0 B9 79.5  B5.6 4B.2 % 49.B¢ 745 % !
: i1Average | i Vo964 99,5 879 79.0  BAT 72,5 7.2 74 NA NA
| 12 S V1520,0 0 7600 1 BB.4 9B.5  B3.7T 741 Tl T4 .5 ¢ 47,6 % '
] P2 1 1520.0 1 76,0 1 85,2 99.5 77,9 BOLO 79.4 463 % 720 % A4.0F 62,0 T1.6 !
' b3 1 1520.0 1 76,0 0 BS.9 97.9 7900 78,2 B30 0.7 % T2.2% 45.B % A1.0 % £B.2 !
' {Average | : ¢ BT 96,7 BLG 7Bl 80,2 714 2.1 H4B s4.6 70.2 !
! 17 Vo CI572.5 0 78,6 0 101,2 93,2 B1.4 7B TAS B30 69.9 % TS.1 % 4B.AE 49.5 % |
' i2 1 1570.0 0 78,5 1 100.9 94,4 784 754 79.8 B0 70.2% T0.BF T0.5 % 46.5 % !
' b3 D 1570.0 0 78,5 1 100,10 90.1  B1.4  79.8  6B.9 T 72,4 T2 % 61T F 662 !
: tAverage | i i 100,8 92.9 80.6 78.1 76.4 81.3 71.0 72.8 68,2 7.7
1 18 Pt P 1522.3 0 7600 0 96,5 90,7 791 £7.2 B BO.6 71.5 % 4B.B 72.8 & |
' V20 18225 0 Tedt b 9607 93,6 80,2 639 720 BOT 75,3 49.7 63,2 ¢ |
: P30 D IB2ZS D T6 963 907 7400 85.B 0 47.00 79,2 721 % 63,9 ¢
' 1Average | d vo96.5 91,9 7B.S 65.B 49.6 BOL2 T3 49.3 NA 892
"""""""""""""""""" ¥ adjusted for Broadband Contributions N Not Availamle
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TABLE B.11

CABIN MICROFHONE NUMBER 4 : STARBOARD ENGINE COMPONENTS

Test { Flight | RFM 1} BPF Harmonic Level, dB re 20 micro Pa
Condition | Number ioH b 2 3 4 5 6 7 g8 ¢ 10
i HE | 1525.0 1 76,3 ¢ 100.9 91,4 B4.4  7B.6  75.6 70.8 ¥
P2 ¢ 1520.0 § 76.0 } 100,53 93,6 B39 7.2 7.3 157 %
3 1 1520.0 1 76,0 ) 100.0 94,0 B1.5 78.9 7B.0  469.3 % 70.4#
iAverage | i ¢ 1005 931 B4 7B, 77y 736 T0.b NA NA NA
2 il ¢ 1570.0 1 78,5 1 101.B 91,6  B2.7 75.1  7B.0
P2 i 1570.0 1 78,5 1 1005  B9.0¢  B3.7  B0.9  80.B
V3 P 15725 1 7B.6 1 99.1 91,3 784 73.8  7B.1 68.0 ¢
iAverage | ' 1 100.6 90.8  B2.1 77.8 79.2 NA  68.0 NA NA NA
3 | ¢ 1572,5 0 78,6 1 105.2 B9 77.2 78,9 7196 72,7 72.8 %
P2 1 1576.0 1 78,5 1 105.3 BB, 72,9 77.6 BL.1  73.2 70.3 ¢
i3 ¢ 1570.0 1 78,5 1 103.2 92,6 9.4 77.6  B2.6 68.4
iAverage | : V1047 B9.9 743 781 BLY 7.0 Nb 72,8 9.5 NA
L] | ¢ I517.3 0 75,9 1 1044 B9 7.6 7B, BZ.O 741+ 72.1 %
Vo2 v 1520.0 1 76,0 0 1040 90,3 760 731 BO? 70.9 #
V3 {1520.0 1 76.0 1 103.5  90.4 76,4  79.3  B2.4 73.2 %
iAverage ! H v 104,0 90.0  747  77.9 BB TA1 T72.2 NA NA WA
9 o v1820.0 0 76,0 ) 1060 91,3 79.6 B2.6 7B.2 TiLZ v ThI#
P2 0 1320.0 1 76,0 1 104.4 90,3 B2 82,0 7B TLL0# 75.4 %
o3 v 1520.0 1 76,0 1 104,32 89,7 771 Be.O BLLO 79.3 % 75.5 %
1Average | ] vI0E0 0 90,5 79.2 B39 79.4 758 757 KA N NA
10 T V19725 1 7B.6 0 108,00 BOLY 7606 72,0 7B.9 82,3 TLT® T0.3 %
Vo2 ¢ 1370.0 1 78,5 7 105,3  BLEB 791 BL.2 77,2 7564 T1.G% b6.2 %
HE ¢ 1572.5 1 78,6 ) 1067 BB 74,3 B2, 7B 79.2 % 71, 67,2
1AvErage | ' { 106,8 84,8 77.1 @0.4  7B.1  BO.O 710 6B.3 NA NA
11 TS| i 1517.5 1 75.9 1 102.6  B43 752 73,9 73,6 7B.O 69.1 ¢ 68,3 ¢ £7.2
P2 1 1515.0 1 75.8 1 102.9  B&.7 746 77.8 TB.B 7B.2 9.4 % 4.2 % B4R 45,7
Vo3 1 1515.0 7 75.8 © 103.6 90,9 6.6 BL.6  B3.B BL.O 9.4 % 75.1 % 48,4 % 47.B
iAverage ! ! ;1031 BB.Z 73.6 790 BO.7 7.3 694 717 6B 67.3
17 vl | 1817.5 0 75.9 1 1010 BA.A 766 75,6 79.2 B3 BZ.G 431 % 9.5 ¢ 69,1
V2 ¢ 1517.5 1 75.9 4 100.2 75,6 74,1 761 7B.3  BB.3 B2.6 75.0  70.4
L] VISI7.5 0 7890 99.2 BOLS T79.7 77.7 0 76T B3 3.1 77,0 9.0 %
iAverage 1 : P 100.2  B2.9 77,4 766 78,2 BbA B2.6 745 9.6 9.1
18 vod 1 1575.0 1 78.8 ¢ t02,9 90,9  BO.1 79.2 B7.0 94,2 B7.7 76,2 740 4T.4
S ¢ 1572.5 1 78.6 ) 1019 BB, 762 B4 90,2 93.0 BB.S 451 ¢ 75,7
Vo3 ¢ 1570.0 5 78.5 1 102,3 89.3 74,6 B2.9 B4 B2.0  Be.G¢  TL.Z % T1.5 % b40
‘Average | g V102,40 B9.T T77.¢ 2.5 8%.¢ 9.0 BR.S  T2.9 T4l EED

- e e

* adiusted for Broadband Contributions
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TABLE B.12

CABIN MICROPHONE NUMBER 4 : PORT & STARBOARD ENGINE COMPONENTS

i Test ! Flight ¢ RPN | BPF ! Harezonic Level, dB re 20 micro Fa g
i Condition | Number i VR 2 3 4 5 b 7 8 g 10 i
' 3 HEE V1532.5 1 74.6 1 1063 102,01 B7.3  B2.1 BA7T  79.2% 73.3 % 711 % :
g 2 1 1530,0 ¢ 76,5 1 102,8 101,987,  BOLA  B5.3 745 TA0 R 78,5 ¢ H
: Vo3 ¢ 1530.0 ¢ 76,5 ¢ 1048 101.8  B5.0 85,5 B7.2  B2.9  TA3® 762 % 70.1% 49.5 ¢!
: iAverage | : v 104.9 1059  BA.7  B3.2  BS.9  BOLL 73 762 0.1 9.5
: é S 1 1530.0 5 76,5 1 103.6 96,2 BSS 75,9 840 723 ¢ 72.9 % |
H P2 i 1530,0 ¢ 76,5 1 100,0 96,1  B4.2 78,3 BA.3 BL.2  75.3 % TA1 % 49,5 % :
g P33 P 1532.5 1 7606 7 1007 95,0 B4.6  B7.1 BLLO 7B.2 % T2.6% 74.9 % 4B.0 % :
g Average | : 1 101,795,868 B4.B 83,1 BAI 78,6 742 745 4B, 729
] 7 HEE | ! 1530.0 0 76,5 7 109.1 100.4  Be. 4 B7.1 853 72,3 % 2B % 70.6 ¢ 72,4 4
: T2 C 1530.0 1 76,5 1 107.6 1004 87,0 B2,3  BAS  BLI.LS  T7B.4E 4.7+ 1.5 % '
' i3 P 1530.0 1 76,5 7 10B.2  97.6 BA.2  BR.6 BT 79.1 ¢ 75,5 # 74.0 & |
] 1Average | : ¢ 108,3 99.7 865 B7.3  B&S 790 76,4 74,1 7.5 73,3
i 8 HE| v 1530.0 1 76.5 1 105.8  102,4  B6.2  B4.B B4.2  Tab % 75,9 % 7.7 % 70.6 %}
: v 2 v 1532.5 1 76.6 0 106,10 1018 BALE B7.4  B4.2  7B.2 % 75,94 76,74 '
g HE 1 1530.0 1 76,5 1 1068 102.,6 867  B9.5  B7.S  BOLY  7B.0 % BO.6 ¢ 70,5 ¢ ¢
' 1Average | : V106,30 102,385, B7.6 836 7B.6 7.0 TB.G N T006
' 13 v C1927.5 1 76.4 1 1019 7B.B Bi.4 0 BE9 Bl BR.Z B4 8Ot 772 7.9 !
' o2 ¢ 15937.5 1 76.9 3 103,37 94,1 78,1 82,9 B1.3 92,7 B6.C  79.% 774 679 %
d ] ¢ 1525.0 1 76,3 % 99,9 90,8 74,1  BO.B BOL9 BB BELZ 770 763 45.1 ¢
' iAverage | ' ¢ 101.9  91.1 78,8 B2,3 BO.B 90,5 85,2 79.1 7.0 &9.8 i
: 14 P | 1527.5 1 76.4 7 93,6 93,5 BIL.2 7.2 B1.9 BB, B30 75.0 78.3  15.2
i 2 { 1337.5 1 76.9 § 04,6 90,0 B30 BI.S  BS.7 3.3 B6A 7.3 BGLO 732
; ] 11827.5 1 76,4 1 BB.2  B9.t  B2,7 79,5 B5.4 B4.B B2 736 77O 723
! ihverage | : 1 100,391, B30 BT B4, 9¢.1 859 76,5 786 7.7
: 13 | V1027.5 0 76.4 0 105,30 944 743 721 793 92,2 BS.O0 7B.t 744 78,2
i P2 i 1537.5 1 76,90 90,9 91,5 833 79.0 B7.2 BB, 857 78,2 78,9 4.6 b
: I ¢ 1327.5 1 76.4 1 102,9 93,5  B2.0 B0LB B3.2 B4l Be9 75,3 76 TLY
: iAverage | ] 1 102.6 93.3  BL3I 786 BA4 O B9.4 BOY 774 769 74D
: 16 S V1527.5 1764 1 100,80 91,6 79.1 79.3 BO.6 B9.0 B4 75.2  T1.3 0 TAb b )
] P2 ¢ 1540.0 1 77.0 1 1037 944 B4.0  B4.2  BA7T 91,9 Bh4  75.4 BO.O 743
i i3 v 1527.3 ¢ 76.4 1 102,2 90,5 79.9  BL.7  BL.7 848 BAL 76 7T 721
H {Average | H 1 102,46 93.6 B1.6 82.2 B2.7 89.5 85.0 75.6 78.4 73.8 i
[ ' 1] ] ) t

% adjusted for Broadband Contributions NA Not Available



TABLE B.13

CABIN MICROPHONE MUMBER 5 : PORT ENGINE COMPONENTS

Test i Flight ¢ RPN | BPF | Hareonic Level, dB re 20 sicro Fa H
Condition | Number ! i Hz b 2 3 4 3 b 7 8 9 10 |
1 b 1 15B0.0 1 79.0 1 99.5 1047 93.8 81, V.78 62.0% 70,9+ !
V20 15725 1 7B.6 0 9B.3 103.6 94,8 BE. 8.4 78B.9 49.2 ¢ .7 & 64,3 %0
i3V 1572.5 1 78.6 1 100.0 1035 94,1 B8Ol 75,4 AT ¢ 9.4 % AT.2 % T0.b '
iAverage ! i P99.3 1040 943 B3.2 763 75.8  69.9 47,2 712 44,3 !

2 S V1525.0 1 76,3 0 92,6 1048 97,7 BL.3 771 ¢ 75.B ¢ '
P2 1 1925.0 1 76,30 90.6  103.4  95.6 B0 70.5 % T70.9 % bb.1 % :

i3 1 1825.0 1 76,3 0 93.1 0 103.2 92,7 BOY T2.6 % T75.9 % 46,9 % :
fiverage | : P92.2 103.9 958 B0.B 743 74T 4.5 NA KA A

3 v ¢ 1527.5 ¢ 764 0 B6L2 1022 95,2 76.4 B3.B BAB  Tl.b ¢ ]
P2 1 1825.0 5 76,301 800 1037 93,3 74,6  B5.6 B2.0  BZ.1  73.0 ¢+ '

v3 0 1 1525.0 1 76,30 90.0 1040 92,7 77,8 Bb.4  BO.5  BL.9 !
Average | { ¢ B7.0 103.4 93,9 765  BI.4  BAO  BOLA  73.0 NA NA

4 . i 1572,5 1 78B.6 ¢ 98.8  106.8 92,8 BB.6 90.B B9.4  7B.9 % 7b.bE 72.5# d
b2 2 1F72.5 0 7860 981 1044 B9.6 B5.3  B1LB 87.9  BL.LS 727 % 4.7 % H

b3 V15725 1 786 1 101.2 1054 B7.4  B6.9  BA.B BB.7T  B2.2% 7.7 % T3 % T3.b %!
thverage | : ¢ 99.6 1056 90,5 87,1  B7.4  BB.7  BLL1 761 75.3 7386 !

9 Vot v 1572.5 1 78.6 1 9B.2  105.9 9%, 8.1 9L.¢ 91.0 B4, :
P2V 1§75.0 0 78,60 93.0 105.8  90.7  BB.6  90.4 8.0  BO. 7.1 % 70,7 ¢

o3 T IES 786 970 105,20 8Bl 91,4 91,4 90,2 0.2 ¢ 67.3 ¢ 744 & |
hverage | H i 96,6 105.6 91,4 B9.9 91,2 89.5  Bi. NA 70,3 72,7

10 P i 1925.0 1 76,3 1 B6.3 1037 94,8 B3.2 B3.2 BS.2 763 ¢ 4.1 :
P20 V15250 1 76,30 BB.8 105.2  93.0 82,5  B0.3  B7.9  TAT % 5.7 % :

b3 1 1825.0 1 76,3 0 BALY 10404 910 B2.4  B3.7  77.B¥ 755+ 73.0% i
tAverage | ' i Bb.T 1045 93.2  B2.7 826 853 79.5 744 NA NA

12 S i 1520.0 0 76,0 0 8O3 103.0 87,3 729 B3 Bl 7294 T73.7# 4B.7 % '
b2 1 1820.0 1 76,0 % 77,8 102,3  BS.2  4B.3 B0 BAL2 TS50 T0.b % '

i3 1 1920.0 ¢ 76,00 BB.4 1034 843 543 # 836 B2.1  TT.4 0 723 '
1Average | H i B4,6 102.9 B5.B  49.8 82,0 B2.7 75. 12.4 8.7 N6

i ] ) 3 i

17 Vo P 1572,5 0 78.6 0 89,9 1027 79.3 Bl.6  B6.3  93.0  Bl.1  66.6 % BO.A 495 %!
¢ 2 1 1570.0 0 78,50 90.1 102.8 82,3  78.4 BA9 B9 7T.0 9.8 % B0.1  &7.1 %!

i3 1 1570.0 1 78,50 87.3 101,01  B2.3 B0 BA.4 91,0 73.Z  4B.O ¢ 76,5 H
ifAverage ! : ¢ B9.3 1023 BLS B80S BA0 91,3 7B.2 48,3 79.3 485 !

18 S 1 1522.5 10 Vo901 99.2  B2.1  49.4  BS.6  BB.S TR.7T 44,3 '
P2 1 1522.5 i 87,5 98.4  BL9 762 86O B7.2 BL.B  75.0 62.4 ¢ |

¢ 3 1152000 v BB.Y 935 B87.% 736 841 BB.b TEO 7.9 % H
ihverage | H \ B%.0 97.7 B4.9 73,9 BS.3 BB.Y  79.8 7.5 WA 62,4

* adjusted for Broadband Contributions
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TABLE B.14
CABIN MICROPHONE NUMBER 5 : STRRBOARD ENGINE COMPONENTS

e L T ———— e e =

Test i Flight ¢ RPM 1 BFF Harmonic Level, db re 20 aicro Pa

—

t Condition | Nusber Hz 2 3 4 ] b 7 8 9 1 H
: { | 1 1525.0 ¢+ 76,31 945  97.5  B1.9 12,0 t 712.5 ¢ H
' P2 1 1520.0 1 76,0 % 91.8 100.5  90.3 74.0% 49.7 % 9.4 % 46B.1 ¢ 54.2 ¢ )
' v3 1 1520.0 § 76.0 1 95.5 98.9 81.4 % B4+ T2.6% 72,7 % '
i iAverage ! H P94.2 99.1 Bhot 72,0 T71.B  T1.4 68.1 NA Na 64.2
H 2 IS | t 1570.0 1 78,5 | 99.6 99.7 4.8 79.4 80.7 80.2 71.0 % H
H L ¢ 1570.0 ¥ 78,5 1 98.0  99.1 82.9 B1.4 B3.2 78.1 $9.3 # 67.4 :
H HE v 1572.5 1 78,6} 99.1 98.7 82.2 82.2 78,5 73.7% !
{ Average | H t 99.0  99.2 B3.4 B1.2 81.2  78.1 70,2 N6 47,4 N& )
' 3 S| 1 1572.5 1 78,6 0 95,4 101.2  B9.3  Bb.! 79.3  B4.0  72.0 % !
' Vo2 t 1570.0 1 78.5 t 94.B  102.B 91.0 B7.4 80.1 72.6 % 1.1 ¢ H
' 3 v 1570.0 V 78,5t 95.1  103.0  90.0  B&.1 74.9¢ 71.6% 7344 H
! iAverage | H voesa 102.4 90.2 Bb.6 7B.6  79.B 72.3 NA NA NA
1 4 HEES| v I817.9 1 79,9 93t 100.2  BA.4 B2.2 82.4 !
! V2 1 1320.0 1 76.0 1 93.8  102.1 89.0  79.4 85.4 1.3 ¢ '
' 13 VIS17.5 1 75.9 0 92, 100.2 89.1 79.4 83.1 !
' Average | { {93t 100.9 88,3 BO.S  B3.B 713 NA NA NA& NG )
| 9 S 1 1320.0 V76,0 1 B9.S 101,86 8B.0  BI.Z B2.6 75.G5 % '
' T2 V152000 1 76,0 0 911 101.6 BB.4 B3.6 B85.8 7B.5 % '
H HE }1520,0 ) 76,00 BR.A 1004 BB.S B33 77.9 75.3 % 1
! iAverage | ' 1801 101.2 B8.3  83.4  B3.1 76.7 NA NA NA NA
' 10 L 1 1572,5 ) 78.6 1 94.9  103.4 86.7  86.3 91.3 77.9 ¢ 70.7 ¢ !
' P2 1 1570.0 } 78.5 1 90.8 102.9 B9.9 BB.S 89.2 72.B ¢ 70,1 ¢ :
' HE 1 1572,5 1 78,6 94,9 104.4 B8.%  88.6 85.9 74.1 ¢ 72,7 ¢ 67.7 %
H Average | ! {939 103.6 8.6 87.9 89,3 N6 75,5 727 70.4 67.7
H 11 S v 1515.0 ¢+ 75.8 | 100.1 95.1 90.3 B1.2  B82.4 83.1 69.0 ¢ 49,3 % T71.9
H v2 { 1517.5 1 75.9 1 98.3  9B.7 89.8 81.4 . 82.0 &5.7 % 4B.1 % S9.6 % H4.0 %!
: HE t 1515.0 1 75.8 + 95.3 97.9 90.8  B8i.b6 7.6 82,2 48.5% 71.5# 7.8 ¢ 4
' iAverage | ! i 98.3 97.5 90.3 82.2 81,5  B2. 7.3 49.8 46,7  £9.0
1 17 IS | V19179 759 936 96,9 BALA B3 BI.0  89.7 83.B ¥ 752 756 % T0.b %}
{ r2 v 1517.5 1 75.9 ¢ 93.0 93,7  g6.6 B3.1 B4.2 8B.% 73.0 73.9 7.3 ¢ bh.B %
: V3 { 1517.5 1 75.9 | 94.4 95,0 B7.5 B1.5 79.2  Bb.b 71.9¢ 77.5¢ 1.6 % 67.2 %)
H iAverage 1 H V937 95.4 Bb.4 BZ.6 BZ.6 8B.4 72,2 16.1 73.3 8.6 |
H 18 ! 1 1 15875.0 1 78.8 Y B7.7  103.3 90.9 88.7 91.3 92.7 BS.1 76.3 82.3 72.4 & |
! T2 1 1572.9 1 78.6 1 B9.B 101.3 90,7 85.4 92,6 Bb.2 BAC  73.%  BL.p  75.2 %
! V3 v 1570.0 1 78.5 1 90.2  101.7 91.3 87.8  B9.5  B4.0 743 80.7 70.6 % |
! ‘Average | H iB%.4 10z.2 910 87.5 91.3  89.3 83.0 79.3  Bl.4 3.2 1
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TABLE B.15
CABIN MICROPHONE NUMBER 5 : FORT & STARBOARD ENGINE COMPONENTS

v Test i Flight 1 RPM | BPF ! Harmocnic Level, dB re 20 micro Fa '
i Condition | Number ! - | 2 3 4 3 6 7 8 9 10 g
' 3 | V13325 1 76,61 BB.9 1087 9B.1 897  B%.4  83.0 7B.b ¢ 7.4 % 12,2 %}
' P2 1 1530.0 176,50 91,3 1089  97.0  B8.2  B9.9  B3.6 8.3 % 71,5 ¢ 70,6 % b2 %!
H P30 1 1530.0 176,51 926 1091 94,3 BS.1  B7.1  74.5 % 747 & 74.0 7.5 # 4
! 1Average | : ¢ 91,2 108.9 9.7 BB.1  B9.0 BI.B 7.5 Th6 70.6  T0.7 !
H 6 I i 1530.0 176,51 84,8 92,4 94,9 B7.0  B9.4  8B.9 754 % 764w T1.2 % :
' b2 VIS 0T84 71,2 945 855 864 BB.7  BA1 BO.1 T5.7 ¢ :
d b3 PIBS P 7660 B39 970 90,6 B9.9 B7.B 77.3 % 73.4 % T6.8 ¢ 67.8 # '
: 1Average | ! i 83.0 9.1 9.9 881 BB.7 B5.6 77.2 763  49.8 Ne
i 7 o V1530.0 76,51 91,8 106.0 95,2 B4 Bb.T 881 77.9 ¢ 71,4 % )
' V2 1 1530.0 4 76,50 93.4 107.4 B7.6 B7.6 BO.4  B1.2% 78.1 ¢ 7.4 % 753 ¢ '
' P30 D I530.0 076,51 92,8 1060 92,4 B9.4  B8.2  TB.A ¢ TA.b ¥ BO.S 4 68.4 ¢ |
' iAverage ! H P92.7 106.5 927 8B.0  B6.2  BA5 767 788 75.3 702 !
] t ¥ 1 ) i
] 8 i1 1 1530.0 1 76,51 95.3  109.1 953  B1.B 4.4  B7.4 78.3 # 69.5 ¢ |
i v2 0 DISI5 07660 92,6 10901 914 804 BS.2  BALC  T7T.1 % 5.2+ H
] P03 115300 1 76,51 BB.1 108,10  B7.5 82,3 BB.B  B4.1  49.0 # 7.7 ¢ 8.0 # !
: iAverage | g i 92,9 10B.B 925 Bl.b  Bb.b  BALO  TAT  76.9 NA 68,8
' 13 ol P 1922.5 0 76,04 0 99.4 90,1 B9.7 824 89.0 8B4 B0 769 BLO  49.7 4 '
' P2 1153507690 B9.4 1035 B9.9  BS.6 918 89.2 8Lt 7.0 7.9 7%z
' P30 115250 076,30 98,5 92,9 92,9 BL.0  88.0 B9.2 7.1  75.9 79.9  49.7 % |
' Average | i P 9.4 99.3 911 B34 BY.9  BB.Y  BO.9 766 79.8 711 !
1) 1 1] 4 ] i
' 14 S » 1527.5 1 76,4 1 97.9 1047 BB B5.2  BT.0 912  BOLI  79.9  B2.9  70.3 % '
! i2 11535 176,90 946 97.1  B7.4 . 8.9 923  BL.2 747 79.3 748 !
: P03 D 1827.5 176040 98,5 104,2  Be.B 821 B4Z  90.1  7B.3 7238 TB.G 1.8 # |
H tAverage | ! ¢ 97.3 1031 B7.0 B4 858 91,3 BO.O  76.B  BO.7 727 !
! : ! : ' {
: 15 I VI527.5 1 76.4 1 B9.1 105.0  90.6  B3.4 B0 968  B1.9  73.BF 7.3 % TI.4 %!
: P2 1137507690 97,3 1047  67.4  B3.B  B7.4 B7.1 B2.5 744 78.3  78.4 !
H i3 1 I527.5 1 7640 905 102.0  B7.5  8S.6 B9.B  90.6 Bl.1 741 78,5 72,0 % |
H 1hverage | ! ¢ 93.9 104.{ B8B.B  B4.4 B7.5 933 BLY 749 7.7 752 !
d 14 | v 1927.5 1 76,4 1 983 98,7 BY.C BAS  B%.6 931  B25 797 BL.Y 71 # !
! P2 1 1340.0 077,01 BB.O 1027 87,0  BA3 93.9  92.9 812 745  79.8 6.2 i
] P30 L1827.5 17640 97,5 90.8 90,3 BOLB B7.0 90,2 7B.0 76,9 79.1 7.1 % 4
H \Average ! ! Po96.4 996 890 B4.4 911 92,3 809 775 BO.4 735 !
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TABLE B.16

CABIN MICROPHONE NUMBER & : PORT ENGINE COMPONENTS

L

ad

Test ! Flight ! RPN ! BPF ! Haraonic Level, 6B re 20 sicro Fa !
Condition i Nunmber ! L P | 2 3 4 9 b 7 8 9 16 '
I 01 11580.0 % 79.0 ¢ 109.0 97.8 86,0 79.1  8LS5 70,7 4 :
P2 115725 178,61 1077 99.5 B4 78,2 B4.0 7248 T4 % 69.7 # :

b3 115725 78.6 1 1083 97.6  B7.6 82,2 837 487 % 705 # !
tAverage | ! ' 108.4  98.4 861 B0.2 B3.2 70.9 7.2 NA  &9.7  MNA !
20 1 11525.0 076,30 1040 954 89,3 B5.2  79.0% 70.0 % 73.2% !
P2 11S25.0 ) 7.3 1025 9.2 B89 T3 s 73.5 # :

P30 115250 0 76.3 0 103.6  93.9  B3.4 B34 TA2% T1.9% 72.8% :
thverage | ! ' 1034 953 87,9 830 7.2 720 730 NA NA NA
3000 1 1 1520.5 % 76.4 ¢ 1031 95.4  75.0 B5.0 4.3  BL3 ¢ 72,18 :
b2 115250 0 76,3 %1062 95.0 739  B1.2 827 TAS# TN.1% 732 % :

P03 1 1525.0 0 76,30 1043 922 791 75.0 % 817  Te1 # 75.9 % 70.9+ :
hverage | ! '103.9 944 766 B2.0 B3.0 783 765 722 NA NA

4 7 1 1157250 78.6 % 109.4 9.4  B&.B  87.4 938  BL.A ¢ 79.9% 7.5 :
{2 1157250 78.6 ! 109.2 9.5  BL.1 869 8.9 B3 :

{3 1157250 78.6 % 1105 9.8 B85.6  88.9  90.5 BI.O ¥ AT ® 714 ¢ :
tAverage | : ' 1097  99.0 842 878 91.4 819  7B.O 754  NA NA !

9 1 1 115725 ¢ 78.5 ! 109.8  97.2 BB  B8.4 918 757 ¢ 759 ]
{2 L 1575.0 0 78.8 1 107.B 989 5.4 B4.B  91.2 §9.8 ¢ 70.6 ¥ :

{3 1IS72.5 ! 7B.6 ) 1094 1006 B6.9  B7.9  90.2 78,5 75.8% 73.6% 71,04 :
!verage | : P10%.1 991 853 83 9L 7Y A6 724 710 NA

10 0 1 L1525.0 ¢ 7634 103,06 947 736 B5.9 B39 76,0 ¢ 76.6 £9.9 # !
b2 11525.0 0 76,3 102.0 95,4 B4.B  B6.S 820 78.5% 74,83 :
P31 1525.0 ¢ 76,30 1022 95.5  BO.I  B6.5  BA.A 724 % TA5 s :
thverage ! : 1024 95.2 815 B&.5 B35 7A3 T 76 KA 69.9 !
121t 11520.0 1 76.0 ¢ 100.0 82.8 720 851 6.5 B&O T7B.0 760 ¢ b4.1 4
P2 1152000 0 760 98.2 87,9 79.0  B6.2 BA4 731 E T0.2% 77.4 % :

{3 11520.0 ! 76.0 % 9B.8 86,0 801  B5.3 B3 6.6 % 8.0 % 70.3 4 b1 % 6158 |
hverage | : ! 99.0 860 78.2 85,6 655 B0.2 743 755  &6.1 3.0

17 0 LIS72.5 4 786 4 1031 931 80.0  B4.2 824 B5.7 740 % 7B.3 7354 65.9 4!
{2 11570.0 ! 78.5 1023 94,8 83.8 65.8 765 B5.3 T3.B ¥ 75.4% 47.8% £7.5% |

3 1 1570.0 ! 78.5 ! 1017 926  B2.6 824 832 BL.b 7.0 T1.B# 727 ¢ !
tAverage ! : L1024 936 824  B4&4 8.5 BALS 752 759 720 668 !

18 H 1 V1522.5 1 76.1 1 96.B 91.0 72.1 & B83.9 70.2 ¢+ 89.9 74,8 + 72,6 % b4.4 &
P2 1SS P76 93 91 762 859 737 B85 7.1 TAb# 63.3 5 1

b3 1152000 0 7.0 965 91,9 825 BO.4  78.B 85.0 T2 4G5 4 :
1Average | : 969 914 79.0 B39 756 88.3 774 726 N 69 !
"""""""""""""""""""" % adjusted for Broadband Contributions N Not Available
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TABLE B.17

CABIN MICROPHONE NUMBER & : STARBOARD ENGINE COMPONENTS

Tect i+ Flight | RPM 1 BPF Hareonic Level, dB re 20 micro Fa
Condition & Number | v Koo 2 3 § 5 b 7 8 9 10

1 I 1 1525.0 1 76.3 1 100.5  B9.1  Bb.5 B3  Tb.1 %
P2 ¢ 1520,0 1 76,0 7 99.8 91,8 70.7 % BL.0  72.3 % b7.4 %
P33 1 1520.0 § 76,0 ) 100,3 B8B.3 85,7 79.5 715.2¢% 48.7
Average ! H 1 100,2  90.0 B4.4  B1.1 74.8  67.4  4B.7 NA NA NA
1 ) 1] ]
] ] ) ]

2 | ' 1570.0 1 78,5 1 103.9 95,3 90,2 78,8 % B0.9 % 71.0 ¢
] 1 1570.0 § 78.5 } 102.6 93,3 B7.3 7B.4 73.1 &
V3 1 1572.5 1 7B.6 1 102.3 96,0  BB.1 70,0 % 78,5 %
1Average | ! 1 103.0 95,0 BB.7  77.1 78.5  71.0 NR NA NA NA

3 | 1 1972.5 1 7B.6 1 103.8 92,4 B0.2 744 % 76,1 % 73.91%
2 1 1570.0 1 78.5 1 1044 947 74,5 769 % T7B.BEF 79.0 %
Vo3 1 1570.0 1 78,5 3 101.5 99,4 76,0  BOLT  75.3% 7B.0 ¢
iAverage | ' V103,40 9.5 77.6 7841 7.0 71.5 NA NA NA NA
] 1 ¥ []

4 A | V1917.0 1 75,9 1 101,2 96.B  73.5 72,2 % BO.O & T75.5 % 72,6 %
V2 V1520,0 3 76,0 1 101,30 96,5 7.3 75.0 & B1.2
V3 v 1517.5 1 75.9 1 100.5  95.1 78,8 76,2 % B30 73.8B+% 72.9 ¢
‘Average | ' V101,00 96,2 77,0 748 BL.e  TAT 729 N& NA T7Z2.6
] 1 ) [

9 | v1520,0 © 76,0 7 103.6 9B, 79.9  83.3
2 v 1520.0 ¢ 76,0 7 101, 97.8  78.5  B3.5
V3 v 1520.0 1 76,0 0 101,22 95,0 79,2 79,0 72.2 ¢
iAverage | ' v 102,30 97,5 79.2  BZ.4 0 72.2 NA NA NA NA NA

10 HE v 1872,5 1 78.6 1 106.6 94,2  77.6  BS. 78,9 75,6 %
V2 t1570.0 1 78.5 4 103,68 8B.1 79.5 . 69.7 ¢ 79.8
HEN 1 1572,9 1 78.6 1 105.2 92,4 BO.4  B2.1 72,5 ¢ B0,2 % 75.7% 74,9+
iAverage | : i 105,37 92,2 79,3 B2 79.1 0 79.0 75,7 749 NA N&
1 1 ) 1}

11 S P 1515.0 1 75.8 7 95,9 99,2 777 B2.9  BA.S  65.2 % 49.1 % 48.1 % HB.Ok 72,9 %
P2 1 1515.0 ¢ 73,80 9B.6  9B.2  75.7  B0.1 86,3 7.3 % T0.6 % T72.0% 5.9 % 67,6
V3 v 1515.0 0 75.8 7 99.4 967 7B,  B2.6  73.3 % B2 ¥ 7.7 % 7.4 % 9.5 % 472 %
iAverage | ' 1 98,2 98,2 77.6 2,0 83.9 B9 70.6 9.7 B0 0.1

17 | V15175 0 75,9 0 95,9 93.7 BI.B 6.2 % 4B 8BB4  77.2 77.0  75.8 % 4B.b %
N 1 15817.5 1 75,9 1 95.6 93,3 B4 72,6 # 71.1 ¢ B4.9 7B.B  72.9% 765 % 47,3 %
] 1 1517.5 1 75.9 1 93.4 94,2 B39 67.6  75.3 8O0, 78.5 78,6 71.5 % 48,2 %
iAverage ! ' 1 95.1 93.7 B3.4  69.7 74,1 83.7 78,2 768 75.1 48.1

18 S v 1575.0 1 78.8 % 99,8 94,6 B7.2 74.8 841 B7.6  75.5 % T9.0  T0.1 ¥ H4.2 %
Vo2 11572,5 1 78.6 1 9B.7 B9.6 B7.% 75.9 81.4  B&.I 79.9 77,3 741 65.7 ¢
] i 1570.0 2 78,5 98,7 93,2 89,0 79.9 822 79.3  79.2  73.0% TG.T ¥ BT.6 %
iAverage | ' P95, 92.9  B&.! 77.% 82,7 BI85 7B.& 77.1 73.2 5.9
) ) ] 1
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CAEIN MICROPHONE NUMBER & : PORT & STARBOARD ENGINE COMPONENTS

TABLE B.18

Test v Flight | RPM | BFF | Hareonic Level, dB re 20 micro Pa i
Condition | Nuaber ! ¢ H ol 2 3 4 3 b 7 8 9 10 :
3 i1 V15325 1 76,6 1 1049 997 82,3 869 BS.6 7B.3 ¥ Ti.b+ THOF T4.5 % T0.4 8 !
P2 ¢ 1330.0 1 76,5 1 102.8  99.8  BO0.6  BS.7  B5.9 B4l 73.0 T8.5 % 70,4 ¢!

P33 P 1530.0 1 76,5 1 104.6  100.5 4B % BLT  B2.6 79.9 % 7B.0 % Tb.2 % '
‘Average ! ' 11042 1004 79.9  Bh.3 B49  BL.5  75.1 761 745 0.4 !

b S| + 1530.0 1 76.5 1 92, 945 781 88.1 BT.0 765 % T3.0#% 73.7# 76.5% 7154
HE. P 19325 1 76,61 91,9 93,2 845  B7.5 B2.8  75.9 % B2.4 727+ 70.0 H

¢33 V18325 1 T6.6 % 96,0 BB.7  BI.1 B6.T 86,5 7RI F TTLL R TAL R 75.0 % :
1Average | ! ¢ 940 92,7 B2.0 B7.5 BS.B  75.4 7.9 735 746 715 !

7 S| V1530.0 1 76,5 1 109.7  95.9 76,2 B2.0  B4.B 72,0 ¢ 75.2% 732 ¢ '
P2 15300 0 76,5 1 108,10 98,2 B3.B 798 BAS 76,5 % ThOF T4 4% T34 % T73.9 %!

] v 1530.0 3 76,5 1 10,9 99.4 75,3 Bel 92,7 79.B% 745+ 79.8 i
1hverage | ' 1 108,9  98.1 80,2 83,4 B49 7.5 746 77,2 7.3 79 !

8 o 1 1530.0 4 76.5 0 1057 102.2 77,3 87.7 B9 75.0 75.7 ¢ 3.1 % '
V2 P 1330.0 0 76,5 0 1058 f0f.4 0 78,8 BB.4 B0.S BL.2 % 721 % 763 74.5 i

] P 1530.0 1 76,5 0 107,85 102.2  B2,3 B87.2  Bh.9 BO.O & T77.B % 72.3 % !
tAverage | : i 106,F 1019 BO.O 87,8 BS.Z  79.4 7.8 7h.0 T73.4 NE

13 P ¢ 15273 1 76,4 1 100.2 868 BOLO BB.T 79.3 B9.3 7B.0 791 745 % 72.3 % !
I i 15375 1 76,9 1 100.4  97.6 78,5 B7.8  7B.7 B6.2 79.0 B2t 7.3 70.2 %!

V3 ¢ 1925.0 1 76,30 98.0  BA7 B39 B3.2 BI.B BAO  77.1 B2.2 721 % 70.1 %!
Average | H i 997 9.5 B1.4 87,0 BO.2 B7.4 780 B1.4 751 7.0 !

14 | 1 1527.% 1 76,40 90,3 98,3 80L& BI.6 7B 90.9 79.2. BL.7  T5.b % k6.5 % !
P2 P 15337.5 1 76,9 0 103,00 88,2 B804 B9.3 740 90.3  79.5 B2.5  72.B ¥ 73.0 %!

P03 1 1927.5 0 76,40 90,0 99.4 77,8 BL.7  B2.3  B3.1 7.0 BLLY 761 705 ¢ !
tAverage | : i %7 97,3 798 Best  79.5  BY.2 78,7 B1,9  75.1  70.8 !

15 HE P1527.5 0 764 1 1027 97.8B 0 B3.2 B2 750 92,9 B0 TS5 % 772 73.4 %!
v 2 V15375 0 76,90 930 993 769 819  80.Z 837 Th1 B2,2  78.7 742 !

3 118275 1 764 1 99.3 97,8 76,6 BA3 BLLY 843 BLLO B2.2 7.1 497 %!
iAverage | : i 99.9 9.4 BOL0  B3.2 799 891 B0 B8O 7.7 72.B !

16 S| P 1527.8 1 76,4 1 100.9 94,8 B39 B5.8  79.5 92,3 B0.1  Bl.l 747 % 69.B !
Vo2 ¢ 1540.6 4 77,0 1 100.9 98,1 78,9 @8.2 78.8 91,4 7B.0 77.2 7Tl 75.2 !

] 1 1527.5 4 76.4 1 1001 91,0  B1.6 B2.B  BO.7 BAB 791 797 761 722 % !
iAverage | ' 1 1006 95.5 81,9 861 7.7 90.5 79.2  79.6 761 730
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APPENDIX C

Interior Sound Pressure Levels at Harmonics of Propeller Blade
Passage Frequency: Flight 4, Interior Treated with Fiberglass.
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Harmonic Level, dB re 20 sicro Pa

+ FLIGHT &4

TABLE C.1

CABIN MICKOPHONE NUMBER 1

i BPF

RPH

]
1
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i Condition ! Number |
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t adjusted for Broadband Contributions
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Harmonic Level, dB re 20 micro Pa

TABLE C.2
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10

Harmonic Level, dB re 20 micro Fa
64.3 ¢ 61,5 % 5B.b %

60.7 ¢ 54,3 % 35.3 %
63.6 ¢+ 43.7 ¢ 5B.1 ¢

38.2 ¢ 59.3 ¢ 53.0¢
74.0
75.0

73.1
69.6

70.4
17.0

93.2
93.8

92.9
6.8

TABLE C.3

84.2

CABIN MICROPHONE NUMBER 3 : FLIGHT #4
91.2

i\ BPF

RPM
i 1570.0 1 78.5 1

1 1520.0 1 76.0 ¢

]
i
]
1}

Flight

Test
Condition | Nuaber |

STARBOARD ENGINE

54.9 ¢ |

R

36,2

76,2 68.6

94.7 907

98.9

¢ 1530.0 © 76.5 %

92,7 % 3
b4.4
0.0 ¢
62.1

~

53.2

34.7 % 54,0 ¢

59.5 * 3.6

36.3 #
70.1

60,0 ¢ b1.6 ¢ 32,5 %1

58.0 ¢
3.7 ¢ 58,1 ¢

63.4 ¢ 62,1 %
59.7 % 37.3 %

60.1
73.1
38.2
39.8
63.7

3

8.1
61.2
39.7 ¢ 1.5
67.5
57.3 %
J
9.3
62.7 ¥
61,1 ¢
62.7
68.9
8.0
&7.1

]

83.2
87.6
67.1
66.9
72

76.4
78.6
7.9
70.0
70.2
12.9
B4.3

78.9
72.9
89.6
74.8
bb. 6
69.7
75.4
79.6
80.2
69.9
2,
68.2
76.4

!

81.7
81.9
78.3
79.8
69.1
81.9
B1.5
B3

3.8
79.0
76.3
80.4

% adjusted for Broaaggaa_tuntributions

90.4
88.5
8z.8
80.3
86.1
B4.4
89.9
86.9
88.2
83.3
-152-

87.6
93.7
92.7
90.4
99.1
93.9
36.4
90,7
94.6
93.4
96.7

91.4
97.6
97.3
89.9
96.4

8

v 1375.0 1 78.8 1 107.8
v 15753.9 1 7B.8 1 105,09
' 1520.0 1 76.0 1 104.3

V7S 0 75,90
v 1572.5 1 78,6
V152000 1 76,0 0

¢ 15915.0 1 7

i 1572.5 1 78.6 1

3

PORT ENGINE
EDTH ENGINES



10

60.3 ¢

60.3 # 59.6 ¢

g
66.9

.1

2

Harmonic Level, dB re Z0 #icro Pa
7

FLIGHT #4

79.4

TABLE C.4
84.4

CARIN MICRDPHONE NUMBER 4

i BFF

RPY
1 1520.0 1 76.0 1 104.4

)
)
1
1

Nunber

| Flight |

]
+

STARBOARD ENGINE

Test
Condition

]
Ll
'
i
1
1

]
1
1
[
+
¥
[l
)
]
]
)
)
[}
1
1
L
)
i
t
1
]
1
1
i
]
1
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TABLE C.5

CABIN MICROPHONE NUMBER 5 : FLIGHT 44

| Test ! Flight ! RPN | BFF | Hareonic Level, dB re 20 sicro Pa
i Condition | Number ! it H 11 2 3 4 5 b 7 8 g
! STARBOARD ENGINE ! : :
Pl b & 1152000 176,01 10704 B9.B 77.6 3.4 % SN2 57.5 #
A B P 15700 | 78,5 ¢ 106.0 90,6 785 59.B % 59.0 ¢ 58.0 ¢ 40,3 #
Co3 PIST2.5 0 7B.6 ¢ 1088 91,8 69.6 64,2 % S59.0 ¢ 4.8 ¢ 50.6
S B PIS17.5 1 75.9 4 110.8 935 749 6B.0 722 S9.3 ¢ 58,3 #
I S P1530.0 1 76,5 ¢ 1LY 95,5 767 ST.0 ¢ T3.B 7.4 % 80.7 ¢ S0.4 4
ST PIST2.5 4 7B.6 1 109.0  B9.7  7B.9 66,5 # T30 B.5 625 ¢
S TR P1515.0 1 75.8 4 1055 96,3 79.2 732 6.3 653 422 6.5 Sh.2
Y B DISIT.S 1 75.9 4 10606 95.4 799 615 # 47.4 S50 ¢ Ah1  56.9#
oo PIS72.5 1 7B.6 1 103.9 94,6 BO.O  70.4 TS 0.6 5.0 65.5  Sb.l
: : ! : !
: ! ! ! :
! PORT ENGINE ! ! :
R RE— : : :
b1 4 15750 0 78.8 ) 1062 100.6  B7.2 777 70.6  bl.1 % 54,4 3
b2 DIS75.0 1 76,3 1 1091 98.5  B4.9 6.6 83.2 # 53.8 ¢
R S P1527.5 0 7604 0 IL0 0 100.0 767 BO.A TR.5 6.2 % B0.b % 5B.6 ¢
R V1S72.5 1 78,6 1 110.8 1003 78.6  BLS  B4.) BI.1 % 614 % 62,4
N R DISTS.0 1 78.8 1 1093 100.5  77.C B3.4  Bb.&  70.4 b4 ¥ 65,3
o P1527.5 0 T4 1 1107 10004 BO.9 BR.O 790 49.9 59.9 #
Lo P1520,0 ¢ 76.0 1 110.7 9.0 792 TA2 Teb T2 602 S5.3 % 59.8
Y A DIST0.0 4 78.5 ) 1041 937 786 BZ.b 718 722 631 631 512
ST B P1S22.5 1 76,1 4 105.0 914 79.2  BL7 755 &T.B  S5.2 ¢ &1.0#
! BOTH ENGINES ! ! !

13 4 11520.0 % 76,0 ! 108.4 96,9 821  B0.2  Te.1  6B.2 2B AL.0 50.4

H

v 57,4 ¢

h o cnoonocn

DS e O
- . - .
~N o o

W W = e

t adjusted for Broadband Contributions
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TABLE C.6

CABIN MICROPHONE NUMBER & : FLIGHT #4

Test ! Flight | RPN | BPF | Harsonic Level, dF re 20 eicro Pa :
Condition | Nusber | - | 2 3 4 3 b 7 8 9 10 \
STARBOARD ENGINE ! : : :
I ! 4 11520.0 ! 76.0 ! 98.5 964 76,5 9.8  40.1 ¢ 1.2 % S6.B % SI.3# :

2 ! 15700 ¢ 78,5 ¢ 100.1  96.2 B2.4 729 5.0 % 66.2 56.2 % 53.5 ¢ !
3 ! 15725 ¢ 7B.6 ! 100.5 1012 B1.7 752 755 68.6 640 ¢ 55.B ¢ 58.6 5224
"R P1S17.5 0 75.9 ¢ 98.9  98.0  79.3 757 746 687  60.1 ¢ S5.0 4 54.5 4 |
I P 1530.0 ¢ 76,5 % 9B.9 1005  7B.1 792 7.2 T34 kA * b5 4 :
10 ! 15725 ¢ 78.6 ¢ 98.6 101.2 B0.4 79.5 8.2 742 617 59.9 % 5.9 :
oo U1515.0 1 75.8 % 96.1 9.9 BLY 745 70.2 7.0 52.9% 60.6 8.2 52541
7 V151,50 75.9 ¢ 942 95.6 80,7 78.5 8.3 77.9 545 % 49.7 :
o ! 15725 ¢ 78.6 ¢ 95.9 975 B3.0 77.6  79.0 B2  69.0 661  60.B 567
FORT ENGINE ! ! : !
I 1 4  1575.0!7B.B ¢ 9.4 1061 975 BB.7 669 F 712 % 5B 5.2 % 62.0 !

2 P 1525.0 0 76.3 ¢ 97.4 1052 97.0  B6.0 662 % T2.6 52.8 + 51.8 % |
3 ' 15275 0 76.4 ¢ 99.6  105.5  93.6 843  BAB 771 467 1.7 4 !
' D 15725 78.6 % 99.8 106.8 948 90.2  B7.9 B3 687  65.5  6h1 524!

9 {1575.0 1 78.8 ¢ 97.7 1074 915 B9.1  B7.9  B&.1 650  65.6 660 539 % !
0 P 1527.5 ! 76.4 ¢ 98,3 105.9  90.9 849 B35 BO.1 712  b4.B# 54.0 % !
12 ! 152000 ¢ 76,0 1 99.4 1042  B7.1  B4.0 B0.1  7B.9  65.2 SS.7# S0.3# SL1#!
7o ! 1570.0 ! 78.5 ¢ 89.7 102.8 B8.2 BS.B BAS5 734  65.2 6L 630 561
I {15225 ¢ 76,1 ¢ 90.3 101.2 88,3 80.5 814 755 70.1 53.0% s7.4
BOTH ENGINES : : ! !
13 0 4 115200 176,00 97.6 1021 BS.1  BL.6 821  BO.S 692 662 3.0 S.4 !

e

* adjusted for Broadband Contributions
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APPENDIX D

One-Third Octave Band Spectra for Exterior Fluctuating Pressures:
Flights 3 and 4.
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TABLE D.1

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS.
EXTERIOR MICROPHONE, PORT SIDE.

FLIGHT #3

One-Third Octave Band Sound Pressure Level,

dB re 20 aicro Pa

Band :
Center {--
Freguency |

Hz i | 2
25 i 100.5 99.5
32 10103 101.3
40 v 103.0 103.3
30 i 107.0  106.3
63 i 13,0 115.9
80 i 129.8 129.5
100 IS § K11 111.5
125 i 1145 115.8
160 i 129.8  128.8
200 ¢ 117.8 19.5
250 io127.0 125.3
33 V123,00 121.8
400 P 120,00 118,35
ano V1190 17,5
630 S S TN 115.3
800 i 1153 115.3

1000 S S LN 115.3

1230 1 HAS 114.8

1600 1 114,58 114.5

2000 P1143 114.0

2500 P13 1138

3150 IS § 5 Pk 113.5

4000 v 11500 113.0

3000 ¢ 1118 112,0

Test Condition

3 4 3 b 7 8 9
97.3 98.3 96.8 97.0 9.3 96.5 96.0
98.3 98.3 97.0 97.8 97.3 91.3 98.3
100.8  101.0 99.5 99.8 99.5 99.8  100.¢
104.3  105.0  103.0  103.0  103.8  103.3  103.8
1148 12,5 1148 1140 115,0  115.3  111.8
129.0  129.5  129.3  129.0  129.5  130.0  129.0
109.8  112.3  109.3  110.0  110.0  110.0  111.8
4.0 12,8 113.8 1153 1138 {145 112§
127.8 129.0 127,  129.3  127.5 12B.B  129.0
18,0 17,0 117.3 1185 11B.5  118,8  116.5
123.3  126.0  123.8 1248 124.8  125.3  124.3
120,0 1220 120,00 1210  §21.5 1210  123.0
116,35 185 117.0 1185  118.¢  117.5  119.3
115.3 118,00 116.8 116,35 116.5 1163 118.3
3.0 145 N30 NS N33 1LY 148
112.8 113,86 {11.8 113, 13,0 12,8 1133
H3.0 133 1123 1.5 112,50 112,50 12,3
112, 13,0 1129 12,3 1120 1123 112.3
12,9 133 s 2.0 LS 112,00 11,8
12,3 133 1Ls 0 f1L5 0 1HL.S L8 112,90
1HLE 2.5 110,88 #1130 Lo Lo 1113
1.8 1128 HL.3 o 1.8 1.8 Lo 1120
1.8 1128 tiL.0 LS 111,30 LS 11,8
1.3 s 118 L3 0.5 10,5 110.8
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TABLE D.1 (CONTINUED)

DNE-THIRD OCTAVE BANC SOUND PRESSURE LEVELS. FLIGHT 43
EXTERIOR MICROFHONE, PORT SIDE.

Band ' fne-Third Octave Band Sound Pressure Leve!l, dB re 20 eicro Pa
Center i-- e D
Frequency | Test Condition
Hz g 10 i1 12 13 14 15 14 17 18
3 g 96.3 91.8 93.3 93.0 93.3 93,5 92.8 92.8 93.3
32 ' 97.0 93.0 93.3 93.3 92.3 92.8 93.3 93.5 93.5
40 ' 99.8 96.0 93.8 94.8 3.0 94,3 94.8 94,8 9%.3
] Vo 103.3 97.8 99.8 97.3 98.0 98.0 98.0 98.3 98.3
63 ¢S 101,00 113, HL3 1103 109.3 L3I 107.5 16,5
80 ¢ 12930 1098 127,50 125,95 124, 1233 125.8 124.5  124.5
109 P 1088 1ez.0 107.0 103.0 1048 104.3  10S5.B 106.8  104.8
125 PO l43 1A 1115 1098 10B.S 0 110,30 110,30 107.3 0 109.8
160 1 128,37 109.%5  125.3 124.0 1218 1243 124.¢ 1240  123.3
200 v 11B.3 1048 1150 1143 14,0 1140 1135 112.B 115,90
250 ¢ 1248 105,80 12000 120.5 120.0  120.3  120.3  122.B  120.5
s ) 1z0.8 136,35 1168 1155 117,37 1B.3 1163 18,8  117.3
400 o7y s 113000 M3 S0 NS0 1148 116,00 114,8
00 P 1163 108,00 109.5 0 1ML.8 0 {130 1138 113,50 114,511,
630 { U3 1978 107.8 0 1097 109.8 110, 1098 111.5  109.3
By o123 198.3  10B.3 108.0  109,0 109,32  10B.8 0.3 108.5
1660 i12,5 16,5 1080 108.0  10B.S  108.5  108.5  109.4  10B.¢
1250 ¢ LS 1088 108,73  107.8 108.0  108.5  10B.0  108.5  108.3
1600 2.0 1083 107.8 0 107.B 108,37 10B.5  10B.0  10B.0  10B.5
2000 1 111,30 1083 107.8 107.3  10B.0 10B.S  10B.O0  107.5  108.0
2500 oo 1683 107,50 107,30 107.9 108,00 107.3 107.5  107.5
3150 ¢ 10 B3 107.8 0 107.5 1¢7.8 0 107.8 107.5 07,5  107.8
4000 1oz 1080 107,30 107.0 0 107.3 0 107.3 0 107.5 1068 107.5
3000 4 110.8 107.5  1e6.0  106.8  107.3  107.0  107.3  106.5  107.3
NA Not Available
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TABLE D.2

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43

EXTERIOR MICROPHONE, STARBDARD SIDE.

Band : One-Third Octave Band Sound Pressure Level, dB re 20 micro Pa
Center }-- -—--
Frequency ! Test Condition :
Hz ! 1 2 3 4 3 b 7 B 9
' - ————— —— ———
25 1 107.0  107.8  102,0 1018 100.0  101.3 1015  101.5  101.0
321 1065 108.3 1020 1018  100.8  101.5  102.3  101.3  101.8
4 ¢ 109.0  10B.8 103,37 1043 102.5  103.0  103.0  102.8  103.5
30 ¢ t10.0 110.8B 1083 105.0  104.5  104.5  104.8 1045  105.0
63 1 1168 145 112,00 153 12,8 1130 1145 1133 114.0
80 1 129.3  12%.0  128.0  12B.3  127.0 127.3 129.0 127.3 127.5
100 T 1140 1153 112,30 L0 109.8 116,30 110.8 110.5  110.3
125 7 &3 1153 1123 4% 135 1125 1135 1133 113§
160 1 12585 126, 126.0 126,06 1265  125.0 126.0 1260  125.5
200 1 1183 M7.5 1145 1160 1153 115.B 115.5 115, 116.0
25 oty 122,50 121,80 12005 121,30 120.8 124, 121.5 120.5
5 0 1188 1193 118.8 1185 119.0  119.0  118.3 1185  118.5
400 1 1185 1193 1168 1168 1160 1170 116.3 1165 116.3
500 ¢ 18,0 120,30 1163 1163 115.0  t16.0  115.8  115.5  115.0
630 1 19.3 12,0 115,30 S8 4.0 1145 1143 1140 114.5
B0 ¢ 9.5 20,5 115.5 1160 113,86 {14.8 1148 1143 (14,8
100+ 1290 120,00 155 1163 1140 1145 1148 114.B 114.5
1230 1198 1203 1S3 1160 1138 1145 1145 1145 1140
1600 ¢ 119.8  119.8 1185 1158 113.5 143 1143 14,3 114.60
2000 ¢ 1190 1198 1155 1159 1133 1135 140 1140 113.8
2500 4 8.0 1183 1140 t148 112,90 133 1135 1135 113.3
3159 i 1175 117.8 114.0 114.5 112,0 113.0 113.3 113.3 112.5
4000 ¢ 115.8 63 113,30 38 1IL3 0 3.0 112,30 112,30 12,0
000 ¢ 1135 1150 M5 M2.3 0 109.8 11,0 1108 111,33 11L.0
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ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43
EXTERIOR MICROPHONE, STARBOARD SIDE.

TABLE D.2 (CONTINUED)

Center

Hz

8O
100
125
160
200
250
345
400
500
630
8oo

1000
1230
1500
2000
2500
380
4000
50040

One-Third Octave Band Sound Pressure Level, dB re 20 micro Pa

Test Condition

11 12 13 14 15 16 17 18

7.8 94.8 96.3 95.5 96.8 96.5 953.5 26.3
98.3 97.3 96.8 97.3 97.3 9.0 97.0 97.8
10,3 99.3 98.% 98.5 98.8 99.0 98.3 98.8
102.0  100.8  100.5  101.0  100.8  1OL.O 100.5 100.3
14,8 1e2.8  111,8  110.5 11,0 itl.8 {113 1085
128.9  110,8  125.8 1245  125.0 125.8  125.0  125.3
108.0  105.3  106.8  106.8  106.8  107.0 1063  108.5
{12.8  106.8 116,811,000 110,811,000 H1LS O 109.0
125.3  108.0  124.3  125.0 1240 124.8 1243 125.3
115.8  106.8 115, 114,5 1145 {150 1153 1133
120.8 1065 1210 1213 1210 12h.0 0 120,37 122.0
16,8 107.3  119.0  119.0  118.8  118.8 183 120.3
13,3 108.0 16,8 1165 117.0  117.3 1160 118.8B
10,8 108.5 1145  Ns.¢ NS0 D48 1135 NG
109.8  168.0  110,5 110,35 e L0 109.8 1139
109.3  108.5  108.5  108.5  108.8  I0B.3 108,53 111,
109, 109,0  107.5  108.3  108.5  108.3  107.% 109.0
108.8  108.%  107.3  107.5  107.3  107.3  1C7.3 0 f0B.0
109.0  109.0  107.0  107.8  107.0 107.3  107.0  107.8
108.8 108,  106.8  107.0  107.0  107.3  107.3  108.3
107.8  108.5  106.3 1068 1068  106.8 106,05  107.3
107.8  108.0  106.5 1068  106.5  106.5  106.8  10b.8
167.0  108,0  106.3  106,3 1068 1063  106.0  103.5
105.8  106,8  105.0 1053  105.3  105.0 1045 105.3

-------------------------------------
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TABLE D.3

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS.

EXTERIOR MICROPHONE, PORT SIDE.

FLIGHT %4

Band [ One-Third Octave Band Scund Pressure Level, dB re 20 eicro Fa
Center }---- —---
Frequency ! Test Condition
Hz H { 2 3 4 3 b 7 9
----- :
25 1 1048 1043 102,0  102.5 NA NA NA NA  100.5
32 %1 106,0 1048 1015 1023 NA NA NA NA  100.B
4 ' 107.3 107.3 1040 103.8 NA NA NA NA 102,59
30 v Lo 140 108.5  108.5 NA NA NA N& o 107.0
63 4 7.0 20,3 118.5  115.3 NA NA NA NA 11400
g0 1 1343 1343 13,5 1325 NA NA NA N 1318
100+ 117.5 1160 138 1153 NA NA NA NA  114,0
125 ¢ 185 120.5 11B.0  11s.0 HA NA NA N6 114.8
160+ 1340 1335 132.0  132,0 NA NA NA NA  131.8
200 ¢ 122,30 1240 122,00 120.0 NA NA NA NA O 119.5
230 1 13L.3 129.8 128.3  129.5 NA NA NA N 1290
3y v 127,30 126.0 124,37 1253 NA NA NA NA 1253
400 1 1243 123.0  120.8  122,0 NA NA NA NE 122,
00 1 123,50 1223 119.8 121.3 NA NA NA NA 120.8
630 P 120,90 119.5 117.3 118.¢ NA NA NA N& 117.0
800 ¢ 119.8  11B.B 1168  117.0 A NA NA NA 114,00
1000 P 119.0 119.5 114.B 116.8 NA NA NA NA 113.3
1250 ¢ 18,8 119.0 1163 115.8 NR NA NA NA  114.5
1600 1 118.8  11B.B  tl6.0 116.0 NA NA NA NA  114.5
2000 ¢ 11B.5 118,86 1140 1158 NA NA HA NA 114,35
2500 1 118.0  118.0 115,35  115.8 NA NA NA KA 114.0
N5 0 1.8 117,30 115,30 1158 NA NA A NA 11400
4000 i H7.5 117.0 115.8 115.3 NA NA NA NA 114.0
5000 1163 115.8 114.3 114.5 NA& NR NA N& 113.0
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TABLE D.3 (CONTINUED)

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT ¥4
EXTERIOR MICROPHONE, PORT SIDE.

-

-------------- - -

-----

+4

24

Band i One-Third Octave Band Sound Pressure Level, dB re 20 micro Pa !
Center |} ---- -- '
Frequency i Test Condition :
Hz ' 10 i1 12 13 14 15 16 17 18
25 i 100.8 94,0 95.8 93.8 NA NA NA 94.8 95.0
32 100.3 96.3 96.3 95.0 NA NA NA 95.0 94.5 |
4 102.8 98.8 99.0 9.3 NA NA N 96.5 96.8 |
0 1 1068 100.0 102,37 100.0 NA NA NA 01,0 100.8
83 1 1180 102,88 115.5  112.8 NA NA NA 109.5 112,53 ¢
g0 ¢ 132,00 111,30 129.5 126.3 NA NA NA 1265 126,85
we v 11230 105,30 109.3 0 106.5 NA NA NA  109.0 106,88 1
125+ 117.5 107.0 1140 112.0 NA NA NA O 110.5 112,85 0
160V 131,30 112,30 127.5 0 125.5 NA NA NA o 127.0  126,0
200 1 1220 107.8 1173 116.B NA NA NA 1155 117.B
25 1 128.0  10%.0  123.0  122.3 NA NA NA 125.8  123.5 !
5 1 1240 108.8  119.3 1183 NA NA NA 1215 H9.5
400 1 1215 10%.B 115.0 116D NA XA N 119,00 117,95
00 12000 110.5 112,53 1140 NA NA NA 1183 113.5
630 1 1168 1105 1098 L0 N& NA NA 11T 112,31
Bo0 4 1160 HLS U3 110.5 NA NA -- . HA 1133 1105
tooe v 1183t 1L 1103 NA NA Na 1110 10,5
1250 v 1143 11z.0 110.3 109.8 A NA N& o t1f.0 110,81
1600 4 1148 12,0  110.8  109.8 NA NA NA 116,50 110,85
2000 1145 1115 110.3 109.8 NA NA NA O 110.5 110,73
2%0 V1140 LS 109.8  109.5 N& NA NA 110,37 10,9
350 0 {1435 1iLE 0 109.8  109.5 NA NA A 1103 1103
4000 ¢ 114.3  111.0 109.8  109.8 NA NA NA 110,58 110.0
9000 ¢ 113,80 1103 109.0  108.8 NA NA NG 109.5 109.3

=163~
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TABLE D.4

ONE-THIRD OCTAVE BAND SDUND PRESSURE LEVELS. FLIGHT #4
EXTERIOR MICROPHONE, STARBOARD SIDE,

Band : One-Third Octave Band Sound Pressure Level, dB re 20 eicro Pa
Center 1-- ----
Frequency Test Condition
Hz ! { 2 3 4 5 b 7 8 9
25 v 107.0  107.5  102.8  102.0 NA NA NA NA o 100.0
32 1 107,0  198,5  101.3  101.B NA NA NA Nt 100.0
4 1 1085 109.8  104.0  103.5 NA NA NA NA  101.8
5 v 109.3 1110 103.3  105.8 NA NA NA NA 103.5
63 ¢ 1.0 145 112,30 183 NA NA NA NA 113.8
g 1 130.0 129.3  128.8  128.8 NA NA NA NA 127.8
100 1145  115.8 1125  {10.B NA NA NA NA 109.8
125 1 1165 16,0 12,8 1143 NA NA NA NA 1128
160 1V 127.0 127.0 127.0  124.0 NA NA NA Nk 125.8
200 1 1185 117,53 115.0  116.5 NA NA NA NA 115.8
230 ¢ 12,3 122,53 122.5  120.8 NA NA NA NA - 121.5
M5+ 119.% 0 119.8 119.3 1183 NA NA N& N 118,35
400 1 118.3 119.% 117.3 116.5 NA NA NA NA 116.3
00 1 119.0 1205 116.8  116.0 NA NA NA NA - 115.0
630 1 119.0 120,53 115.8 1155 NA N& NA N& 1140
goe ¢ 119.0 1213 115.3 115.5 NA NA NA NA 113.8
e+ 119,85 121,37 1158 115.8 NA N NA NA 11400
125 v 119,00 1208 114.0 1155 NA NA NA NA - 113.5
1600 ¢ 118.5 120,53 115.8  114.8 NA NA NA NA - 113.5
2000 ¢ 118.5  119.8 1158 115.0 NA NA NA NA 1133
2500 1 7.8 19,0 115.0  114.8 NA NA NA NR 112,53
3150+ 1168 1185 115.3 1145 NA NA NA NA 112.3
4000 v 115.8 116.3 113.0 113.3 NA NA NA NA 111.0
000 v 113.8 1188 112.0 11,0 NA NA NA NA 109.8

NA Not Available
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TABLE D.4 (CONTINUED)

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT ¥4
EXTERIOR MICROFHONE, STARBOARD SIDE.

One-Third Octave Band Sound Pressure Level, dB re 20 micro Pa

Band

Center i-- -- :
Frequency | Test Condition i
Hz P10 9| 12 13 14 15 16 17 18
25 1 10L.0 97.8 93.0 93.3 NA NA NA 93.8 94.8 |
32 ¢ 10L3 97.3 95.3 94.8 KA NA NA 95.3 94.8
4 § 103.0 98.5 97.0 96.5 NA NA NA 97.0 97.0 |
30 1 1043 1015 99.8 98.8 NA NA NA 98.8 99.0 !
63 1 LI 1s0 102,30 1123 NA NA N1 1083
go 1 128.0 12B.5  IM1l.0  125.8 NA NA WA 126.0 125,73
100 1 111,85 108, 1043 106.0 NA NA NA 105,37 10B.0
125 7 1Le 130 1083 1113 NA NA NA 110,8  108.3 !
160 ¢ 12t.8 25,5 10,3 1245 NA NA NA 1240 1230
200 1 1148 1165 105.8  116.0 NA NA NA 1153 112.5 )
250 1 12300 121,00 108.0 1210 NA NA N 120,30 122.5
5 1 119.8 17,0 104.5  11B.5 NA NA N6 11B.0 120,00
400 ¢ 117.3 113.8 1068 115.8 NA NA NA 115.8 118.0 ¢
500 7 1163 L0 108.0  113.5 NA NA N 1138 7.0
630 1 4S5 116,55 167.8 1103 LL] NA NA 1098 1125
B ¢ 130 109,8 108, 1073 NA A N 107,88 110,51
100 1 14T N6 109y 107.5 N& KA KA 107.B  108.5 ¢
1250 1 114.8 109.3 109.3  106.B NA NA NA 1068 107.8
1e0¢ ¢ 1140 109.8  108.8  106.8 NA NA N6 108, 107.5 |
2000 1 113.8 108.8  108.8  10b.3 NA NA NA o 106.8 107,73 i
2500 113,53 108, 108.B  106.B NA NA NA 1068 107.0
0 123 1085 108.B 106.3 NA NA A 106.3  106.5
40600 1 1120 108.0  107.8  106.0 N& NA NA 1060 1065 |
5000 1 1113 105.8  106.8  105.0 NA HA NA O 1048 10G.0

NA Not Available
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APPENDIX E

One-Third Octave Band Spectra for Interior Sound Pressures:
Flight 3, Bare Interior.
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TABLE E.1

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS.
CABIN NICROPHONE NUNBER 1

FLIGHT 43

Band H One-Third Octave Band Sound Pressure Level, dB re 20 micro Pa
fenter }-=----eeoee-
Frequency | Test Condition

Hz : ! 2 3 4 3 b 7 8 9
25 1 B4 84.3 B7.3 B6.0 90.3 90.0 88.8 7.0 89.0
32 1 B0 5.0 78.3 80.3 0.0 80.5 80.0 79.8 82.0
4 1 748 75,3 9.0 69.5 68.5 68.3 69.0 69.3 69.5
30 1 780 77.8 77.0 17.8 17.0 74,5 79.0 78.0 78.0
63 1 93 96.0 96.8 96.3 9.5 92,3 98.5 97.8 93.
80 ¢ HLS 10,8 f1L5 138 1.3 107.0 133 (12,3 113.8
100 3 925 89.8 90.8 94.3 90.3 Bé.8 91.5 91.0 94,5
125 1 B3.8 84.0 4.5 B6.8 B3.8 86.8 84.3 85.8 85.3
160 1 97.3 5.0 95.5 96.5 92.5 98.5 92.8 96.0 95.3
200 ) 92,5 89.3 87.¢ B8B.S 7.8 89.0 89.3 9.8 89.0
25 1 97,3 93.8 91.5 92.0 BB.% 92,5 93.3 73.3 91.8
38 1 90,0 89.¢ 93.0 94.5 87.8 93.3 92,5 89.3 92.3
400 ! BALS 85.0 87.0 87.3 B&.5 88.0 B87.8 87.3 86.8
00 1 BL.S 87.5 89.0 90.3 91.0 91,9 91.0 90,0 90.8
630 1 B..B 86.8 87.8 87.3 B6.8 86.8 87.3 87.3 87.5
goo | B3. ¢ g4.8 83.0 83.3 B3. 0 85.5 85.3 85.3 83.5

1000 1 B3.§ 84,3 B4.5 86.5 3.5 86.3 B5.9 6.0 B86.3

1250 1 B4.B B4.8 82.3 83.5 B2.3 83.5 83.8 83.8 3.8

1600 1+ B2.5 82.8 8l.0 81.3 79.8 81,3 B1.8 a1.0 Bt.0

2000 79.8 78.8 79.0 79.8 78.8 0.0 80.8 79.8 B0.5

2500V 7k.5 76.0 77.0 77.8 75.8 77.8 77.8 77.0 77.3

3150 ; 72,3 1.5 73.8 74.8 73.5 74.8 73.8 74.3 74.8

4000 Y 70,5 70,0 12.3 73.0 70.8 72,0 73.3 .5 72,5

000 1 7.5 7.0 69.8 70,3 68.0 70.0 1.3 9.8 70.3

NA Not Available
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TABLE E.1 (CONTINUED)

ONE-THIRD OCTAVE BAND SOUNG PRESSURE LEVELS. FLIGHT #3
CABIN MICROPHONE NUMBER 1

Band i One-Third Octave Band Sound Pressure Level, dB re 20 eicro Pa
Center i-- -
Frequency ! Test Condition
Hz {1 {1 12 13 14 15 16 17 18
25 1 BB.S 78.8 85.0 93.5 93.0 92.5 90.3 93.8 91.3
32 1 80.8 79.8 79.8 81.3 B1.5 80.0 79.5 82,5 80.3
1 690 66.5 8.3 65.3 65.3 64,5 63.3 6s.0 63.3
o v 7.3 70.0 74.5 70.8 69.5 45.8 70.5 71.0 1.0
& 1 9.0 87.5 94.5 90.3 88.5 B4.5 90.5 88.3 88.8
80 i 111.8  10f.0  10B.5  104.5  102.8 98.5  104.8  105.5  103.5
0o 1 910 1.8 86.3 83.0 82.5 79.8 83.3 86.3 83.3
125 1 85.8 81.0 81.0 85.3 80.3 8l. B4.8 81.0 82.5
160 1 96.8 83.3 B4.0 98.8 83.3 95.8 87.8 90.8 95.8
200 1 B88.8 84.3 81.5 B84.3 B7.0 86.5 B6.8 B6.5 88.5
20 1 9.0 87.3 83.0 87.3 92.0 91.3 91.8 92.2 94.3
51 92.8 83.5 84.5 Bb. S 83.5 85.5 83.0 81.5 91.0
400 1 BA.O 8.5 Bl.3 84.5 B2.5 84.0 B&.0 4.2 84.3
00 1 90.8 85.8 B4, 0 88.8 86.0 88.3 87.3 90.3 87.5
630 1 B4.S 0.2 79.0 82.3 B1.8 82.3 2.0 83.3 83.90
B0 1 B4.B 79.3 78,0 79.0 79.3 79.0 80.0 8.0 80.8
1000 1 BA.D 76.8 79.0 79.5 0.5 B0.0 B80.3 80.5 80.8
1230 1 B3.S 75.8 73.3 76.5 78.8 78.8 79.0 78.8 78.8
1600 1 BL.S 74,5 73.8 77.0 78.0 78.8 78.8 71.8 71.3
2000 1 BO.O 12.5 3.3 74.3 73.3 75.0 74.8 78,3 74.0
2%0 1 77.0 70.8 70.8 1.3 70,0 71.8 71.8 70.8 70.8
350 ¢+ 75,0 9.0 69.0 69.3 67.8 69.3 79.3 89.0 69.0
4000 72,3 6.3 6.8 67.5 4.8 7.8 68.3 67.0 67.0
3000 1 69.8 45.0 67.3 £5.0 63.90 5.8 66.3 4.8 65.0

NA Not Available
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TABLE E.2

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43
CABIN MICROPHONE NUMBER 2

Band
Center
Frequency
Hz

One-Third Octave Band Sound Pressure Level, dB re 20 sicro Pa

Test Condition

{ 2 3 4 3 b 7 8 9
79.3 79.0 81.3 0.8 83.3 B85.0 83.5 81.8 B84.0
80.5 80.0 73.3 15.5 74.8 75.5 13.3 75.0 76.8
72,5 73.3 64.8 67.5 66.3  -65.0 65.8 67.0 5.8
80.3 79.5 8.5 80.0 77.8 76.0 79.3 79.0 79.3
94.5 96.8 97.0 96.0 96.5 93.5 98.3 97.3 93.5

{8 1LY MLE M35 113 1085 143.0 112.3 113.3
92.8 89.8 20.0 94,0 89.5 87.5 90.8 90.5 94.0
87.0 86.5 89.0 89.0 89.3 90.3 89.3 90.8 89.8
94.0 9.0 97.3 96,5 100.3  102.0 95.5  103.0  100.3
88.0 88.0 88.3 87.0 87.8 89.0 0.5 0.8 9.0
91.8 91,0 92.5 94.5 91.0 93.3 93.3 95.8 94.3
91.5 89.0 92.8 97.5 92.5 89.0 88.5 90.8 94.3
87.0 B6.8 £s.8 90.0 89.8 1.0 89.8 90,3 0.8
Bs.8 86.8 89.0 9¢.3 20.8 92.8 §2.3 92.0 §3.0
8.0 6.8 B88.5 90.3 89.3 89.0 89.8 88.5 90.3
7.0 86.8 87.5 8.5 B6.5 87.5 87.0 87.8 88.0
B6.5 8.8 85.8 87.3 B7.3 87.3 87.0 87.8 88.3
85.0 85.0 B4.3 5.3 84.3 85.0 83.0 83.0 B4.8
83.0 81.8 B81.3 82.8 81.5 B2.5 83.3 2.3 82.5
80.0 ge.0 80.0 0.8 79.3 80.3 80.3 80.5 B0.8
77.0 76,3 77.0 78.0 76.8 78.5 79.5 78.3 78.%
13.5 73.3 75,3 76.3 74.8 76.3 76.5 75.3 76.0
12,0 71.3 743 15.0 72,5 74.3 73.3 3.3 74.3
70.5 69.5 73.3 72.8 70.5 72.8 74,0 71,3 72.3

NA Not Available
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TABLE E.2 (CONTINUED)

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43
CABIN MICROPHONE NUMBER 2

R

3150
4000
5000

75.8 70.3 70.3 70.8 8.8 1.0 71.8 70.0 70.8
74.3 7.8 8.8 £9.3 b5.8 69.5 69.8 68.5 68.8
71.5 67.3 69.3 67,5 65.0 67.8 68.0 66,5 67.0

Band 1 One-Third Octave Band Sound Pressure Level, dB re 20 mjcro Pa
Center --=-=m=mmmmmmmmmm e
Frequency ! Test Condition
Hz P10 {1 12 13 14 15 16 17 18
25 1 B3 73.8 80.3 88.0 88.0 86.8 4.8 B8.0 85.8
320 750 75.3 75.3 76.8 74.8 75.3 75.0 77.3 75.9
40 1 kS 62,0 65.0 61,0 61.0 60,0 61.0 61.3 60.8
30 1 7.5 M.5 75.8 70.8 71.0 89.5 71,0 72,0 7.5
63 1 9.0 85.5 95.3 88.8 88.5 85.3 88.5 86.8 88.0
80 1 111.8 98.5  10%.0  103.0  103.0 99.5  103.0 1043 102.%
e+ 90.0 78.8 Bb.3 82,0 81.8 79.3 81.8 85.0 82.0
125 1 9.5 B4.0 87.3 86.3 85.3 85.0 87.0 g5.0 B6.3
160 1 100.5 8.5 96.3 97.5 91.8 92,3 98.5 93.8 93.3
200 Y B%.S 82.8 B4.5 8.5 B3.8 83.5 84.5 85.3 83.3
23 1 93.8 85.3 89.3 88.5 83.8 84.8 83.5 90.3 B84.5
s v 8L 84.3 85.8 91.3 91.5 89.3 Bb.5 87.% 90,0
400 1 9.0 4.8 B83.0 8B. 0 84.8 87.0 8.0 87.5 90.0
et 9.8 3.8 85.0 92.3 BE.8 ge.8 89.3 94.0 92,10
630 1 8B.39 81.3 2.5 84.8 85.3 5.0 84.8 84,0 B82.3
g0} B7.8 g1.8 BL.0 .0 B1.5 2.0 81.8 2.5 §3.0
1000 1 B7.5 80.8 B1.3 81.3 BL.0 81.8 B1.5 81,3 82.0
125¢ 1 BA.B 77.0 76.3 79.3 79.3 80.5 80.8 79.8 79.8
1600 1 B3 75, 74,3 78.0 78.5 79.5 79.5 71.8 80.3
2000 1 BO.LO 73.5 74,9 74,3 73.5 74,5 74.8 74.3 74.5
2500t 7B.0 72.0 72,0 72,0 71.3 72,5 72.8 72,6 72.3

..

NA iat fAvai lasie



TABLE E.3

CNE-THIRD OCTAVE BAND SDUND FRESSURE LEVELS. FLIGHT #3

CABIN MICROPHONE NUMBER 3

Band i One-Third Octave Band Sound Pressure Level, dB re 20 eicro Pa
Center |---- -—--
Frequency | Test Condition
Hz : 1 2 3 4 3 b 7 8 9
25 1 T4 75.3 71.3 75.0 78.35 78.3 76,0 76.0 78.3
32 1 728 73.0 69.0 9.3 69.3 69.3 68.0 73.8 7.0
46 1 bb.B 66,5 2.8 3.8 62,5 83.3 62.3 70.0 63.0
i 1 B0.S 79.0 76.5 79.0 76.5 76,5 75.0 76.8 7b.8
63 I B9.8 90.0 Bs.8 87.0 8.0 91.5 88.8 83.0 87.3
g0 4 1065 1938 100.5  102.0 99.0 106,37 102.5 93.¢  100.3
00+ B9.0 85.5 Bb.0 87.0 83.3 86.0 Bs.8 B6.3 8.3
125 1 88.0 86,5 88.8 88.8 89.3 90,5 87.5 91.0 89.0
166 4 98.39 6.3 8.3 97.0 1013 102.8 95.0  104.8 99.8
200 1 953 93.0 91.3 92.3 88.0 91.0 90.8 91.8 91.5
250 1 106,3 98.8 97.3  100.0 B9.5 95.3 95.5 96.3 98.3
M5+ 90.8 0.3 91,0 89.3 90.3 91.8 91.8 89.5 90.3
400§ B9.8 BB.S 90.3 93.3 92.0 91.8 90.3 91.5 91.5
W00+ B9.D BB.3 93.5 94,0 93.0 92,5 3.0 3.6 92.3
630 1 92,8 1.0 3.3 93.5 92.8 95.3 5.3 93.5 93.8
BOG 1 90,3 89.3 9.8 92.0 0,8 91.3 1.8 91.3 91.5
1606 1 B8.9 86.0 89.5 91.0 0.0 90.8 9.8 90,5 90,3
1250 1 Bs.S 8.8 85.3 87.3 B&.0 87.3 87.0 87.3 B7.3
1665 1 B0 84.5 83.8 3.3 B4.0 85.0 B3.0 85.0 83.0
2000 4 B2.3 82,5 BL.3 82.5 B1.5 2.9 2.8 82.5 82.3
2500 ' 79.6 78.8 78.3 79.5 78.8 79.5 80.0 79.8 80.0
30 Y T4.8 74.3 76.0 .3 76.5 76.8 77.8 77.3 71.3
4000V 735 73.0 74.5 75.8 74.9 75.0 75.9 74.8 75.3
3000 1 713 1.0 73.0 73.% 73.0 73.3 73.8 73.0 73.3
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ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS

TABLE E.3 (CONTINUED)

CABIN MICROPHONE NUMBER 3

. FLIGHT %3

Band : One-Third Octave Band Sound Pressure Level, dB re 20 eicro Pa
Center  J---=mmmoommommom o cm e e e e e s temecoe oo
Frequency | Test Condition
Kz T {1 12 13 14 15 14 17 18
. ' - -
25 v T3 70,3 75.5 3.0 72.8 82.3 81.0 82.8 80.8
3210 49.8 69.0 69.3 70.3 70.8 9.8 69.0 71.8 69.8
0 1 833 61.8 62.3 62.0 61.8 3.0 62.3 62,3 62,5
50 1 75.8 73.5 74.8 71.3 71.8 72,5 72,5 73.0 72,0
63 1 88.0 87.0 87.% 3.8 82.5 88.8 85.3 83.5 86.3
g0 & 103.3  100.0  10L.3 97.0 93.5  103.0 99.0 98.0 1010
100 ¢ BB 3.8 83.8 82.5 83.3 84,3 3.3 83.0 B4.8
12 1 89.8 85.3 88,0 85.0 83.3 87.0 3.8 84.3 85.5
160 1 101.8 92.8 97.3 96.3 96.3 99.5 2.3 96.3 97.3
200 1 90.3 8.3 83.5 B4.3 85.8 86.3 85.5 4.8 83.
230 1+ 93.0 9.5 87.0 84.8 88.8 89.3 868.5 84,5 88,0
s v 9 3.9 81.0 85.5 89.3 88.3 6.5 86.8 87.3
400 ) 90.3 85.5 84.0 0.8 0.3 90,5 89.8 91.3 89,5
00 1 93 87.0 8s.8 95.5 5.5 95.8 93.0 96,5 95.4
£30 1 93.8 89.3 87.5 50,5 90.4 90,0 89.3 88.3 92.0
Bog 1 913 853 8.8 8t.0 8.0 86.5 B&.5 6.0 B7.3
1oee v 90.B 81.% 2.5 4.0 84.35 4.8 B4.5 84.3 84.3
1236 1+ B7.0 79.3 78.3 2.8 B3.3 83.8 83.3 8.0 B3.32
1606 ¢ BAS 77.8 77.3 B0.8 B2.¢ B81.0 80.8 80,3 80.5
2000 1V B3 75.5 76,8 77,0 76.5 77.3 77.8 76.8 77,3
230V 79,9 4.3 74,0 74.8 13.8 74,5 74.3 1.3 74.8
s 1 7.0 1.0 7.5 72,5 7.0 72.¢ 73.0 72,5 2.5
4000 1 T4.8 69.3 70,0 1.0 9.8 1.0 .3 70.8 70.8
000 V733 8.3 70,5 70.0 68.5 9.5 70.5 69.5 69.5
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TABLE E.4

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43
CABIN MICROPHONE NUMBER 4

Band : One-Third Octave Band Sound Pressure Level, dB re 20 micro Pa ]
Center | - - B :
Fregquency | Test Condition ‘
Hz H | 2 3 4 3 6 7 8 9 ]
i- smmmsecooe- === i

25 1 Ba.C 85.8 88.3 86.8 91.0 90.8 89.3 88.3 90,0
0 183 83.3 79.5 80.8 B0.S 81.0 80.3 80.8 82.8 |
4 1 71.8 72,5 9.3 70.3 69.0 69.8 69.0 69.3 69.8 |
50 74.3 73.5 73.90 74,3 73.3 73.0 75.3 74,0 74.5 |
83 92.0 90.0 87.8 92.3 96.3 6.0 92.5 91.5 92.3 |
80 ¢ 109.3  105.0 1040  10B.5 1045  100.0  107.5  106.5  108.3 !
00 20.3 86.0 87.0 89.8 8.5 84.¢ 88.0 87.8 89.3 |
125 B7.8 87.0 88.8 87.8 B86.8 6.0 87.0 89.3 87.5 |
160 g 95.0 95.3 1063 102.3  10L.S 95.3 97.5  102.¢  100.5 !
200 8.0 88.3 86,0 88.5 87.0 85.5 85.0 86.0 87.0 i
/0 Be.s 87.% 83.3 85.8 B4.3 87.0 87.3 87.8 88,5 i
K3 90,3 8s.8 99,3 9z.8 90.3 90,5 91.8 92.0 93.8
00 90.3 89.0 91.5 §2.3 92,3 91,0 92.5 91.5 92,6 !
500 ) B9.8 89.5 92.5 93.3 9.3 9z.3 92.0 92.0 2.8 1
630 ' 91,0 ¢, 0 91.8 94.0 94.2 94,3 95.0 94.5 94,3 !
BoO B9.S 89.0 91,3 92,8 91,0 91.5 91.8 92,90 92.0 !
1000 89.3 8.8 91.3 92,5 50.8 91.0 §1.3 21,3 91,0 i
1250 1 B87.% 87.3 87.3 88.5 BE.3 g8.8 88.5 88.5 BE.8 |
1600 ¢ B3.3 5.3 B4.0 83.9 4.8 B85.5 83.3 85.5 85.0 |
2000 82.0 B81.5 81.3 82.3 B1.3 8z.5 82.3 2.5 2.5 1
2500 78,5 1.5 7.0 78,8 77.5 78.3 79.0 78.5 78.% |
315 ] 73.5 73.0 75.0 76,0 75,0 76.¢ 76,9 76.5 7.3
4000 ' .3 70.8 72.8 74,0 72,3 73.8 74,5 7.3 73.8
3000 69.3 69.0 70.8 7.8 71.3 1.3 72,3 1.8 2.0 4

NA Not Available
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TABLE E.4 (CONTINUED)

ONE-THIRD DCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43
CABIN MICRDPHONE NUMBER 4

Band ] One-Third Dctave Band Sound Pressure Level, dB re 20 micro Pa
Center iesememeswmemmmmccmcmemceccossscsmcosoooocoooooos
Frequency 1 Test Condition

Hz : 10 11 12 13 14 15 16 17 18
25 1 B9.3 80.5 Bb.5 94.8 94.5 93.8 92.3 95.3 93.0
321 Bl 81.0 80.8 82.0 82.3 B0.8 80,5 B3.0 £1.3
4 1 69.8 68.8 68.8 68.3 68.5 9.0 68.5 49.0 65.0
5% 1 733 1.3 65.5 68.8 6.0 69.0 89.0 69.5 70,0
83 BRI 90,5 73.9 85.3 75.0 8g.¢ 7.8 86,3 2.5
8o V106,35 103.8 B3.5 100.0 88.3 102.3 102.3 102,0 102.5
100 ¢ 88.8 1.8 81.0 81.8 B0.3 B3.0 82.8 8l.8 84.5
2% 1 BB.O 82.8 84,3 81.5 82.0 82.% B1.8 B1.2 82.5
160+ 98.3 91,3 9.5 91.90 9.8 94.3 90,0 90.5 93.0
200 1 Bb.B B1.8 79.8 1.8 g3.8 93.8 3.8 83.8 84.3
2% 1 BB.B 78.3 80.8 77.8 83.3 82,3 B81.3 g4.0 79.8
s 1 BR.: 3.0 B3.0 84.3 84.0 84.5 85.0 84.8 86,0
40 1 92,0 8.5 8.5 9.3 B9.5 89.3 BE.3 88.3 91.8
500 1 924.3 88.0 82.3 23.0 91.5 92.0 90.0 91.¢ 99,2
&30 1 928 91.0 4.5 B9.35 90,5 90,3 90.8 91.5 96,0
gy 4 gL 8.3 83.8 B4, S B&.0 BZ.8B Bs.3 Bt.2 B86.5

1ee 1 9.0 84.8 83.5 B84.5 B85.0 6.0 B32.5 B5.3 85.8

1280 ¢ BB.O B2.0 79.8 83.3 83.5 83,3 84.0 83.8 84,0

1600 1 B5.3 8.3 76.8 81.35 B1.0 81.8 BL.Z B1.3 B1.3

2000 2.0 73.3 74.8 76.0 76,5 77,0 77.0 76.3 77.0

2%00 1 78.8 72.3 72.3 72.8 73.0 73.5 73.3 72.8 73.0

3150+ 7.8 70.5 70.3 72,0 71.3 71.5 72,5 71.5 71.8

000 1 733 7.5 67.8 70,0 £9.3 69.% 7¢.8 70,0 70.0

3000 1 7.0 66.3 £7.8 66.8 7.8 68.3 69.0 8.8 68.5

NA Not Availatle
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TABLE E.5

CNE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT #3
CABIN MICROFHONE NUMBER 5

......

Band ' One-Third Octave Band Sound Pressure Level, dB re 20 micro Pa
Center - -- -—--
Fregquency ! Test Condition
Hz ! 1 2 3 4 3 6 7 8 9
25 1 723 72.3 73.5 72.5 75.3 76.0 75.3 74,0 73.
327 T0.S 70.8 3.0 66.0 6.3 §7.3 65.3 86,3 67.5
1 £5.% 6b.0 61,5 62.0 61.0 60.3 60.5 60.8 61.0
3 1 BLO 79.3 71.3 80.3 76.3 74.3 74.0 76.0 78.3
&3 1 B3 5.5 2.5 83.5 81.0 80.0 B1.0 79.8 2.5
B0 1010 99.5 5.5  101.0 91.8 83 92.3 87.5 97.0
100 1 B33 84.3 85.0 86.3 83.0 83.3 84.8 83.8 85.8
126 1 8.0 89.8 91.5 91,0 93.8 87.0 91.8 92.8 90,5
1601 1045 1040 105.8  106.5  108.5 97.3 105,53 107.5  104.0
200 90.3 90.3 90.3 9.8 90.3 87.8 88.8 88.5 89.5
280 1 93,3 3.8 94.5 2.3 94.0 91.5 92.3 88.7 91.3
5 1 BB.S 9.3 89.¢ 9.5 87.3 91.8 90.5 87.3 92.5
400 1 BLS g7.8 90.3 91.0 90.5 90.8 91.0 91.3 93.3
W 1 BB.3 88.0 91.8 94,3 90,5 91.3 e1.2 91.5 9.0
630 1 B9.8 Be.8 92,3 92,0 92.5 9:.8 91.5 90.B 91.8
800 1 BB.S 88,5 90,3 91,5 B9.8 90,5 90.5 9.8 90.5
10 B7.5 87.3 89.0 89.3 88.8 89.5 89.5 Be.0 89.3
1250 1+ 8L, B8s.0 83.5 86.% Bb.3 86.5 Bs.8 86.3 B¢.8
1600 | B4.B B4.0 83.0 84.3 B4.0 B4, 0 B4.3 84.3 84.0
2000 1 BL.S 81.5 80.8 82,0 80.8 B1.8 82.0 1.5 B1.5
2800 Y 703 71.8 77.3 7B.% 71.5 78.3 78.5 78.5 78.90
3150 74.0 73.5 74.8 76.0 75.3 75.8 76,5 75.5 78,3
4600} 71,8 .0 73.3 74.3 73.3 73.5 74.5 73.5 74,5
5006 1 49.B 69.5 71.3 71.8 .3 71.8 72.5 2.0 71.8
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TABLE E.5 (CONTINUED)

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIEHT 43
CABIN MICROPHONE NUMBER 5

-

Band ] One-Third Octave Band Sound Pressure Level, dB re 20 aicro Pa
Center @ -—-- Sememmeee oo --- -—--
Frequency i Test Condition
Hz i 10 i 12 13 14 15 16 17 18
25 ; 73.8 66,3 1.5 79.0 19.0 78.8 76.8 79.3 71.0
32 ' 5.3 65.8 bs.0 47.0 67.0 66,5 66.0 8.0 6.5
40 : b1.0 39.0 9.9 60.5 60.0 60,0 60.0 60.5 60.5
30 : 75.3 71.8 73.8 71.8 72.0 70.3 n.3 73.8 70.5
63 ' 81.0 82.8 79.5 84.0 83.3 79.0 3.0 81.8 78.5
80 ' 24.5 95.3 87.8 98.3 97.5 90.0 96.5 94,5 91.5
100 ' 84.3 gz.0 B1.3 81.0 B1.5 B0.8 80.8 B8C.2 B(.3
125 ' 91.8 B6.3 89.5 83.0 90.4 B88.0 B2.3 86.0 87.3
160 v 1070 97.3  102.9 93.3 1043  101.B 91.3 1015  102.8
200 i 90.8 85.% 82.3 88.0 B&.0 83.0 84.3 86.3 87.%
250 ] 93.5 89.8 84.3 92.8 B&.8 86,5 87.8 87.8 2.5
3195 : 91,0 85.3 80.3 3.8 83.8 B6.3 B3.3 85.0 BB.S
400 ; 91.0 84.0 Bb.0 0.8 B88.8 91.5 B89.0 89.0 92.0
500 91.5 86.3 86.0 91.3 92.0 9.3 91.3 93.3 91,5
630 : 91.5 87.% 84.5 9.0 B8.8 BE.8 Bg.0 89.¢ 88.5
80 ' 00,5 84.0 82.5 84,5 5.0 85.0 B4.8 85,2 BL.3
1000 v B 82.0 81.0 83.3 3.3 8.2 83.3 83.% 83.5
1230} 86.5 79.0 78.0 81,5 g2.0 2.5 B2.3 B2.3 82.3
1600 ' 83.5 76.8 74.8 79.3 79.5 79.8 79.3 B0.0 79.3
2600 82.0 75.0 75.3 75,5 75.5 75.8 76,3 76.0 76.0
2500 : 78.3 12,8 3.3 72.5 72.3 12.8 73.3 3.0 73.3
k) T I 75.8 £9.3 7.0 1.3 69.5 1.0 7.3 70.8 71,0
4000 : 73.8 68.0 89.0 69.8 £8.0 £9.0 70.0 49,0 9.0
S000 ] 71.8 65.8 69.3 47.8 4.5 67.3 8.3 67.3 67.9
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TABLE E.6

ONE-THIRD DCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43
CABIN MICROPHONE NUMBER 6

Band One-Third Octave Band Sound Pressure Level, dB re 20 micro Pa i
Center ---- R et LE T {
Frequency Test Condition i
Hz { 2 3 4 5 6 7 8 9 ]
25 84.8 85.3 88.3 87.3 91.0 91.3 90.5 8.8 96,3 |

32 83.8 86.0 B0.0 81.5 BL.3 82.3 B1.0 81.0 83.0 |

40 72,3 73.0 70.0 70.8 69.5 70,0 69.35 65.8 70.3

30 73.5 73.3 73.3 75.3 73.0 72.8 75.8 74.0 74.3 4

63 91.3 90.8 91,0 93.3 0.0 82.0 93.3 92,5 92.5 1

1
]
BO 1 108.5  106.3  106.3  110.5  104.8 96.3  108.5  107.0  110.0

4000 7.5 .0 72, 73.8 73.0 73.8 74.0 73.8 73.
FUDIUN 69.3 68.8 70.3 71,5 7.0 71.0 72,0 1.0 71.5

160 90.0 87.3 B87.5 92.0 Ba.0 84.3 B8.3 87.5 91.3
125 Bs.8 86.8 86.5 87.0 88.0 84.3 Bs.8 8.8 87.3
160 8.8 98.3  100.0  100.3  101.59 90.8 99.3  102.0 1020
200 B8.5 89.0 87.3 B85.5 83.8 B4.8 83.8 87.5 Bé.8
250 91.3 91.5 85.3 g8.8 B1.3 84.5 83.0 8i.8 88.5 !
315 gi.0 0.8 89.8 92.5 90.3 90.¢ 89.8 90.8 91.3 4
400 91.5 50.8 3.0 93.3 91.5 92.3 92.3 92.3 93.8 i
500 90.3 89.8 93.9 91.8 92.3 3.2 9z.8 9z.8 §3.0
630 52.8 3.0 94.3 95,0 93.% 93.5 93.8 3.3 94.3
809 90.8 5¢.8 92.8 §3.0 91.8 9:.8 92.8 23.0 92.8 |
1ney g9.8 g%.13 0.8 91.5 91.5 91.8 91,5 91.8 91.8
1250 i B8.% 88.0 87.5 89.3 BB.5 89.0 89.3 88.5 89.0 1
1600 i 85,9 5.8 84.35 86.0 83.3 86.3 B&.3 86.9 8a.0
2009 83.0 2.3 81.5 82.5 82.0 82.8 83.0 83.0 3.3
2500 79.0 78.8 77,35 79,0 78.8 79.0 79,3 79.5 79.59 4
3150 74.9 74,0 75.3 76.3 75.8 76,3 76.8 76.0 76,0

NA Not Available
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TABLE E.6 (CONTINUED)

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43
CABIN MICROPHONE NUMBER &

Band | One-Third Octave Band Sound Pressure Level, dB re 20 aicro Pa
Center | -==-
Frequency 1 Test Condition

Hz ! 10 i1 12 13 14 15 14 17 18
23 1 B%.S B1.3 Bs.8 95.0 93.0 94.3 92.0 95.0 93.0
32+ BLS 8Z.0 89.8 82.5 82.8 81.8 81.0 B4.0 B1.3
Y 70.0 69.3 9.3 9.0 69.0 69.0 69.0 69.3 9.3
o 1 75.8 70.0 68.0 6.3 64.9 6.3 67.3 67.5 67.8
&3 1 0.8 6.8 84.3 83.8 76.5 84.5 B6.0 85.0 84.3
B0 1 106.8 99.5 98.0 98.0 90.0 99.0  100.3  161.8  100.3
100+ 88.3 83.0 82.3 81.3 B1.5 2.5 82,3 84.3 83.3
123 1 B&.O 83.0 80.3 80.5 B6.0 B4.8 80.5 83.3 82.8
160 1 97,3 96.3 88.0 89.0  100.0 98.3 90.5 96,5 95.5
200 1 87.8 81.3 79.8 85.3 B4.8 83.5 B2.8 84.8 B&. 0
230 1 B&.B 81.3 82.0 5.0 79.8 80.3 79.0 BL.0 B9.8
s 9L 8s.3 87.% B85.5 4.5 6.0 85.5 83.3 85.5
400 1 91.8 87.0 8.0 88.8 88.35 88.5 B87.8 88.5 8¢.8
500 1 930 7.0 Ba.0 3¢.0 6.3 0.2 86.8 89.35 90.3
0 940 88.0 B&.S 91.5 50,3 91,3 0.0 91.8 92.0
Beo  + 92.8 B5.0 84.8 85,3 86.8 g7.0 Bb. 8 87.0 88.3

e 0 913 gL, 0 g2.8 84.8 83,2 83.0 85.3 83.3 BS.0

1250 1 88.8 B1.3 81.0 B4.0 84.3 84,3 B4.3 84.0 84.3

1600} BL.S 78,5 77.3 2.0 82.3 82.% BZ2.3 g2.0 82.5

2000+ B2.9 76.0 75.8 77.3 77.0 77.0 71.8 77.3 77.5

250 + 78.B 73.3 72,3 74,0 73.8 74.5 74,8 73.8 74.0

Ms¢ 1 74,3 70.8 70.8 71.8 71.8 7Z.0 72,3 1.5 72.3

4006 1 73,5 67.8 68.3 69.8 69.0 69.3 76.8 9.8 69.8

a0 1 70.8 66.3 67.5 67.8 67.3 67.8 68.5 8.0 68.3
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APPENDIX F

One-Third Octave Band Spectra for Interior Sound Pressures:

Flight 4, Interior Treated with Fiberglass.
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ONE-THIRD OCTRVE BAND SOUND PRESSURE LEVELS. FLIGHT #4
CABIN MICROPHONE NUMBER 1

TABLE F.1

Band : One-Third Octave Band Sound Pressure Level, dB re 20 aicro Pa
Center i-- -- --- ---- -
Frequency ! Test Condition
Kz H 1 2 3 4 5 b 7 B 9
2 1 97.% 97.0  10L.5  102.3 NA NA NA NA 102.3
32 1 853 83.0 83.0 88.3 NA NA NA NA 8.8
5 v 40 73.5 9.3 70,0 NA NA NA NA 69.5
50 1 749 76,9 77.5 74.5 NA NA NA NA 74.8
63 1 B%.S 91.8 95.3 93.3 NA NA NA NA 93.0
g0} 1053 107.0 1103 109.5 NA NR NA NA 110.0
100 + B7.8 8.0 90.8 90.5 NA NA NA NA 91.0
1235 1 e45.8 B6.5 88.0 87.90 NA NA NA NA 6.0
160+ 101.8  10t.0 102,37 101.5 KA NA NA NA 101.3
200 1 B0 88.0 87.0 7.8 N& NA NA NA B8.5
230 1 91,5 90.3 B8.8 89.8 NA NA NA NA 89.5
st Bs.3 85.8 84.8 84.3 NA NA NA NA 83.3
0 1 B3.S 84.3 86,35 B6.0 NA NA NA NA 83.5
500+ BL.S 87.5 88.0 g8.0 NA NA N& NA 88.5
630 1 BR.3 85,9 87.3 8¢.8 NA N4 N& Né 84.8
800 ) B2.0 82.8 B4.8 84.8 A NA NA NA 82,3
1600 1 BALO B3.8 B4.0 B4.0 NA NA NA NA 82.3
1230 1+ BL3 81.0 79.3 79.8 NA NA NA NA 7B.3
1600 1 B0.S B0.0 79.3 79.9 NA N& NA NA 79.3
2000 1 79.0 71.5 78.0 78.8 NA NA NA NA 76.8
/0 1 753 74.8 78,3 76.5 N& N4 NA N& 73.5
3150 i 70.0 70.3 72.5 72.0 NR NA NR NA 72,0
4000 1 bb.B 66.5 ¢8.8 8.5 NA N4 NA N& 67.3
060 1 64,3 63.8 6.8 67.0 NA NA NA NA bb.0
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TABLE F.1 (CONTINUED)

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT #4
CABIN MICROPHONE NUMBER 1§

Band : One-Third Octave Band Sound Precsure level, dB re 20 micro Pa
Center 1--~=--=-=-mmmmemm oo
Frequency ! Test Condition
Hz : 10 i1 12 13 14 13 16 17 18
25t 101.8 93.8 99.5  103.0 NA NA NA 106.0  104.5
32 1 B 77.3 82.5 3.5 NA NA NA 92,3 8.0
4 1 9.3 64.8 8.0 £7.8 NA NA NA 71.8 69.3
o v 783 70,5 74.5 73.0 NA NA NA 71.8 73.3
83 1 985 90.3 94,5 2.8 NA NA NA 89.5 91.3
80V HL5 1030 108.8  106.8 NA NA NA 105.3  104.3
1w+ 9L.8 BlL.S 87.8 85.3 NA N& NA 6.8 B&.3
125+ B&.3 81.8 83.3 80.8 NA NA NA 80.3 0.3
160t 9B.B 9.3 92.5 92.0 NA NA NA 94,5 94.0
200 1 BB 83.3 B1.3 84.0 NA NA NA 85.5 4.8
230§ B9.3 80.3 0.0 83.5 NA NA NA 87.8 84.0
5+ B3.B 78.%5 76.3 76.3 NA NA NA ae. o0 0.8
40 1 B B1.5 B1.B 79.8 NA NA NA 82.3 Bl.3
500§ BB.3 gs.¢ 83.3 3.5 NA NA NA 85.5 5.5
£36 1 BAS 8.0 79.5 B0.S NA NA NA 75.0 80,3
BoO i B3.B 79.5 1.5 79.8 NA NA N B1.3 80.3
1000 1 g2.0 71.3 77.3 77.0 NA NA WA 78.0 71.5
1250+ 79.5 73.3 72,5 73.5 NA NA NA 74,3 74.3
1600 1 79.8 73.5 71.3 72,8 NA NA NA 74,3 73.8
2000 1 79.0 72.0 6B.8 70.8 KA NA NA 72,0 72,0
2500 1 763 69.3 68.0 68, ¢ N# Na NA §9.3 9.5
3 111 E /8 68.0 bt.5 66.0 NA N& NA 67.0 66.3
4000 68.5 85.0 4.5 62.3 NA NA NA 62,8 2.8
5000 ' bb.B 83.8 63.8 61.5 NA KA NA 62,3 62,9

af

N& Kot Available
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ONE-THIRD DCTAVE BAND SOUND PRESSURE LEVELS. FLIBHT #4
CABIN MICROPHONE NUMBER 2

TABLE F.2

Band ' One-Third Octave Band Sound Pressure Level, dB re 20 eicro Pa
Center  (-=--=-=mememccmom e -
Frequency | Test Condition
Hz i 1 2 3 4 7 9
25 B4.0 83.B Be.o 89.0 NA NA NA NA 8.3
32 73.8 72.3 .3 74,5 NA NA NA NA 75.
1 725 72.8 8.8 8.0 NA NA NA NA 67.6
30 1 B4 83.3 83.8 85.8 NA NA NA N& B4.S
83 ‘ 93.0 94.5 98.9 96.8 NA NA NA NA 95.0
80 1 1083 1095 112,59 H12.0 NA NA NA NA 112.0
100t BB gB.8  91.8 91.3 NA NA NA NA 92.0
125 89.0 20.0 89.3 89.5 NA NA NA NA B8.0
160 v 102,85 1013 97.8  100.0 N& NA NA NA 97.3
200 B86.0 B4.3 83.8 B4.8 NA NA NA NA B4,
230 84.8 83.5 2.5 B4.0 NA NA NA NA B83.3
s 80.3 79.5 78.5 78.0 NA NA NA NA 76.5
400 i 76.3 76,0 B1.3 82.5 NA NA NA NA B2.0
500 74.8 75.3 79.3 79.3 NA NA NA N& B1.8
830t T30 72.8 76.3 77.3 NA NA NA NA 76,0
BoO i 72.5 71.5 74,0 74.3 NA NA& NA NA 73.8
1000 1 723 71.8 72.0 72,5 NA NA NA KA 7.3
1250 1 89,3 69.8 68.8 68.8 NA A NA NA 67.8
1600 1 67,3 &t.B 61,3 67.3 N& NA NA NA 64,0
2000 64.8 65.0 63.0 64,5 NA NA NA NA bA.5
2500 62.8 61.8 62,35 62.3 NA NA N& NA 62.3
3150 i 60.0 60.0 61.5 61.8 NA NA NA NA 61.0
4000 60.0 60.0 61.0 61,0 NA N& NA NA 60.8
5000 ' 60.0 60,0 60,3 60.5 KA NA NA NA 50.0
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ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT #4

TABLE F.2 (CONTINUED)

CABIN MICROFHONE NUMBER 2

Band | One-Third Octave Band Sound Pressure Level, dB re 20 amicrec Pa
Center | -—=- -==-
Frequency | Test Condition
Hz I 11 12 13 14 { 16 17 18
23 1 88.0 19.8 8.0 88.39 NA NA NA 92.0 90.0
32 1 720 64,3 69.0 70.8 NA NA KA 78.0 73.58
4 1 8.3 5.0 6.0 64.3 NA NA NA 64.5 64.5
5 + 838 75.8 79.3 76.8 NA NA KA 71.5 77.8
63 +  98.8 95.3 96.3 94.3 NA NA NA 91,5 93.0
B0 1 135 105,00 110,3  108.5 NA N& NA 1073 08.3
100 v 92,0 86.8 88.3 B6.5 NA NA NA 87.5 87.3
12 1 89.5 85,5 87.0 6.0 NA NA NA Bb.S 86.0
160 1 98,0 92.8 95.3 96.0 N& NA NA 98.3 97.5
200 1 835 81.5 81.8 1.8 NA NA NA 82.8 81.8
250 1 8.3 79.5 83.3 B4.8 N& NA NA 85.8 82.0
s 13 73.5 7.0 74.% NA N& NA 74.3 79.8
400 1 B2.0 75.8 73.3 73,0 NA NA NA 76,5 7.8
500 1 B2.8 74,8 78,3 77.0 NA NA NA 80,2 0.0
630 1 75.0 73.0 £1.3 7.5 hA N NA 73.3 72,3
B0 1 733 68.0 67.0 67,5 HA N NA 70.0 69.5
ee 71,8 6.8 65.8 5.5 N& NA NA 6.3 5.8
1250 1 49.0 63.5 6.8 62.8 HA NA NA 64.3 3.5
1600 1 4.5 61,6 60,0 60,0 NA NA NA 40.8 0.5
2000 1 b5.5 60.3 £0.9 60,0 NA NA NA 0.0 60.0
2500 1 62,8 60.¢ 60,0 60,0 NA NA NA &0.0 60,0
3% 1 6L3 60.0 60.0 60.0 NA NA NA 60,0 60,0
000 1 B0 60,0 60,90 0.0 N& NA NA 60,0 60,1
000 1 60.8 £0.0 60.0 60,0 NA NA NA 60,0 60,0
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TABLE F.3

ONE-TRIRD DCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 44
CABIN MICROPHONE NUMBER 3

Band d One-Third Dctave Band Sound Pressure Level, dB re 20 micro Pa '
Center 1-- ---- -==-i
Frequency ! Test Condition i
Hz : { 2 3 4 3 6 1 B 9 1
25 1 BB.o 8.0 1.8 92.3 NA NA KA NA 92,0 |
3 iTAS 72.0 73.5 78.0 NA NA NA NA 78,5 !

1 70,5 70.8 68.3 48.0 NA NA N& NA 65,3 |
50 1 848 84.3 5.0 86.0 NA NA NA NA 84.5 |
63 1 80.0 92.0 90.8 89.8 NA NA NA NA 88.5 |
80 ! 107.8 106,53 1050 107.0 NA N& NA NA 105,53
0we 1 B9.S 86,5  B7.5 89.3 NA NA NA N Be.I !
21 853 84.3 5.0 86,3 N NA NA N& 85.3 |
160 1 99.0 94,3 92.8 98.0 NA NA NA NA 93.5
200 1 BB.S B&.0 B4.B 7.0 NA NA NA N4 86.0 |
20 Y 930 93.8 91.8 92.3 NA NA& NA N 91.8 !
RS R N 1 Bi.0 8.3 8a.0 NA N NA NA 8.8 |
40} 77,8 77.3 B3.5 83.8 N& NA N NA B3.5 i
001 Te0 76.8 80.3 80.5 NA H& NA NA B3.0
£30 1 78,5 4.8 77.5 79,0 NA NA NA NE 79.0
Bid 1 740 FAR 75.5 75.5 A NA R4 N 78.3
1060 b 74,8 74,0 74.0 4.0 NA& NA& NA N# 73.3 4
1230 1 72,8 72,0 70.8 70.5 NA NA NA NA 70.3
1ens 4 70.8 70.8 67.5 b7.8 NA NA NA NA 67.3 |
2000 1 6B.5 69.0 68.0 67.8 NA NA NA NA 67.5 4
2500 H £3.0 66.0 3.5 64,0 NA NA N& N& 64.0 !
3150 1 82,0 62,3 63.5 £3.5 A NA NA NA 63,3 4
4040 H 62.8 3.8 64.3 64,3 NA NA N NA 84,0 |
2000 : 64.3 61.8 £4.5 64,58 NA KR NA Nf b4.0 |

NA Not Available
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TABLE F.3 (CONTINUED)

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT #4
CABIN MICROPHONE NUMBER 3

Band H One-Third Octave Band Sound Pressure Level, dB re 20 aicro Fa H
Center | ---- - :
Freguency | Test Condition H
Hz ! 10 1 12 13 14 15 16 17 18 ]
2 92,0 83.5 90,3 93.3 NA NA NA 96.5 93.0 i
32 76.9 68.0 73.0 73.8 NA NA NA B2.5 78,3 |
4 6.8 b4.3 5.5 63.% NA NA NA . B 64,8 1
3 1 B3.B 75,0 77.8 74.8 NA NA NA 75.8 75.8 i
63 B9.0 84.8 89.8 83.8 NA A NA 84.8 79.3
gy 102.8 97.5  103.5 96.8 NA NA NA 98.8 93.5 |
10 87.0 82.0 86,3 2.0 NA NA NA 83.3 82.5 i
125 1 82.8 83.8 B4.0 84.¢ NA NA NA 83.3 83.0 |
160 93.3 5.0 94.0 96.3 NA NA N& 95.8 94,5 |
200 B3. 5 B4.5 0.0 B1.5 NA NA NA 81.8 Bl.0
250 ' §2.3 8B.3 B3.5 85.3 NA NA NA 87.0 Bs.g !
e 85.5 B2.5 79.5 B1.3 NA NA NA g2.0 82.0
400 ¢ BL.E 7t.8 75.9 81.8 NA NA NA 8.3 81,3 |
00 80.8 76,0 73.8 84.3 NA NA N& 83.2 88.3 !
630 ' 7.8 73.8 70.5 73.3 NA N& NA 73.3 7.0
B¢ 1 75,5 70.3 8.8 75,8 NA NE NR 72,0 73.8
1069 i 73.8 £9.8 69,0 ¢8.8 NA Ni NA 9.3 70.0
1230 i 70.8 66.8 6.3 67.0 NA NA NA 66.8 67.0 1
1600 4 58,0 84,0 63.0 3.5 N& KA NA 64,0 84.3
000 7.8 5.0 63.8 63.8 NA NA NA b4.5 64.0 |
2500 b4.0 81,5 0.3 61.0 NA NA NA 61.5 61,9 1
e 54,0 61.5 61.3 61.0 NA NR NA 61.5 61.5 i
4600 ' 64.3 62.8 2.3 £2.8 NA NA N& 52.8 82,5 1
000 64,3 64,0 63.8 83.0 N& NA NA 63,5 62.5 |

N& Not Available
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TABLE F.4

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT #4
CABIN MICROPHONE NUMBER 4

Band : One-Third Octave Band Sound Pressure Level, dB re 20 sicro Pa
8 S S
Frequency ! Test Condition
Hz ' 1 2 3 4 3 6 7 8 9
25 1 95.0 94.8 99.5 99.8 NA NA NA NA 99.8
32 1 BLS 79.8 82.8 B6.5 NA NA NA NA Bs.8
4 1 68.8 69.0 69.0 70.0 NA NA NA NA 69.5
o 1 T 78.3 79.3 79.5 NA NA NA NA 78.8
63 1 94.8 97.0 98.3 98.0 N& NA NA NR 97.0
BO 1 118 118 113.0 1143 NA NA NA NA 113.5
00+ 92,5 89.8 91.3 94.0 NA NA NA NA 93.5
125 5.3 86.3 88.0 87.5 NA NA NA NA B&.0
160 1 930 94.3 99.8 99.5 NA NA NA NA 99.3
200 1 B0.S 80,3 84.3 83.5 NA NA NA NA B83.%
280 1 B3 gs.0 B2.3 1.8 NA KA NA NA 80.8
35+ B0.8 79.0 82.3 83.3 NA NA NA NA 82.2
400 ) T3 76,5 79.0 ge.8 NA NA NA N 76.8
w01 763 75,3 80.3 80.5 NA NR NA NA Bu. 0
0 A R 76.8 B G B1.0 NA N& N& NA 0.8
8y 1 74.8 78.5 77.8 7.3 N& NA NA N 77,5
000 1 74,5 74,5 74.8 75.3 NA NA N& NA 74.5
1250V T74.8 78,2 71.8 1.8 NA NA NA A 7.0
1600 1 70,0 70.8 66.8 67.0 NA NA N& NR 67,4
2000 1 7.0 67.0 64.3 64.8 NA NA NA N 4.8
00 1 63.8 64,0 61.0 b1.0 NA NA NR NA 50.8
3150 i 9.0 60.0 60.3 61.0 NA NA NA N& £0.3
4000 1 S5B.3 60.0 60.0 60.0 NA N& NA NA 60.0
5000 v 57.B 60.0 60.0 80.¢ N& NA NA f 50.0

NA Not Available
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TABLE F.4 (CONTINUED)

ONE-THIRD GCTAVE BAND SDUND PRESSURE LEVELS, FLIGHT #4

CABIN MICROFHONE NUMBER 4

Band ' Ore-Third Octave Band Sound Pressure Level, dB re 20 eicro Pa
Center | ---- e e
Frequency ! Test Condition
Hz : 10 i 12 13 14 13 16 17 18
25t 99.§ 91.0 97.5  100.5 NA NA NA 103.8 102.5
32t B3.S 75.0 80.8 82.8 NA NA NA 90.0 83.5
4 !  6B.8 66,0 68.0 66.5 NA NA NA 70.3 67.8
1 78.5 74,5 76.0 74.0 NA NA NA 3.8 7.8
83+ 97.8 95.5 96.3 94.3 NA NA NA 93.0 9¢.5
80 1 1125 109.0  110.5  107.8 N& NA NA  10B.0  105.5
1o 1 913 8.3 8.3 85.5 N& NA NA 86.8 85.3
125V B7.% B1.8 85.0 81.0 NA NA NA 81.3 B81.5
160} 98.5 6.0 96.0 91.8 NA NA N& 93.8 93.3
200 1 BAS 7.5 76.8 76,3 NA N& NA 77.0 78.5
230 1 B¢ 75,0 9.3 78.5 NA NA N& 71.8 76,3
IS 1 BLS 74.8 74,3 73.3 NA NA NA 74,5 76,0
400 1 BOLD 71.8 75.3 76.8 NA NA NA 77.0 78.¢
1 S - TR 76.5 73.8 75.5 A N& A 75.% 74,3
&3¢ 1 BO.B 9.0 71.B 76,5 NA NA N 78,0 75.8
god 1 78.3 72,3 89.3 70,0 NA NA NA 72,0 .5
foe v 753 69.5 8.5 67.5 N& NA NE 89,0 68.5
1230+ 71.8 65,0 63.8 64.5 NA NA NA 65.5 65.5
1600 67.8 60.3 60,90 40.8 NA NA KA 62.0 61,5
2000 1 85,3 8.3 69.0 58.8 NA NA KA 60,0 9.3
2500 1 813 36.0 60.0 57.8 NA Né NA 56.B 36.8
350 1 60.S 35.8 60.0 as5.0 NA NA KA 56.0 55.5
4000 1 80,0 35.0 £0.0 35,8 KA N NA 6.3 o3.8
000 8040 56,5 60,0 56,0 NA NA N& 56,5 36,3
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TABLE F.5

ONE-THIRD DCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT #4
CABIN MICROPHONE NUMBER 5

Band : One-Third Octave Band Scund Pressure Level, dB re 20 micro Pa i
Center §--- -- - -1
Frequency ! Test Condition i
Hz : 1 2 3 4 g 6 7 8 9
25 1 955 92.3  100.0  100.3 NA NA NA NA 100, ¢
32 1 B0 79.5 83.0 87.0 NA NA NA N B7.0 1
40 8.5 8.8 69.3 70.0 NA NA NA NA 69.5 |
30 1 753 74,5 79.0 78.8 NA NA NA NA 78,3 !
63 v 943 95.3 98.0 97.8 NA NA NA NA 96.8 !
80 1 1093 110.5  113.0  113.0 NA NA HA NA 112.8 ¢
100§ B¢ 89.3 92.0 92.8 *NA NA NA NA 92.5 1
125+ 85,3 B6.3 88.0 86.8 NA NA NA NA Bs.8 i
160+ 100.3 98.5  100.0  101.0 N& NA NA Nt 101.8
00 4 838 83.¢0 85.0 B5. NA NA NA NA 82,5
250+ BL3 85.3 79.3 g2.0 NA NA NA NA 8l.8 |
S5+ Bl 80.3 83.3 83.3 NA NA NA NA B4.3
400 1 78.8 78.0 82.8 86.3 NA NA NA NA 87.8 i
500 : R 75.8 B0.5 80.8 NA NA NA NA& 80,5
630 V71§ 77.5 79.8 89.0 4 NA NA NA 79.8 !
Boo : 75,0 75,5 1.5 77.8 A NA NA NA 7.9 !
100 1 753 74.8 74.3 74.8 NA NA NA NA 745
1230 | 5.3 75.0 71.5 1.8 NA NA NA NA 71.0
1600+ 713 70.8 67.3 87.5 NA NA NA NA 67,0 4
2000 1 4B.8 67.8 5.0 64.8 HA NA NA NA 64.5 1
2500 : £4.5 58,3 £0.8 £1.5 NA L NA NA 61.5 |
3150 v 59.0 58.0 0.0 60.0 NA NA NA NA 60,0 i
4000 % 59.3 38.8 £0.0 60.3 NA NA NA NA 60,0
S000 H 99.3 98.% 60.3 60,3 NA NA& N& NA 80,0 !

NA  Not Available
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TABLE F.5 (CONTINUED)

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 44
CAGIN MICROPHONE NUMBER S

Band H One-Third Octave Band Sound Precsure Level, dB re 20 micre Pa
Center | -- ---- -
Frequency ! Test Condition
Hz : 10 {1 12 13 14 15 16 17 18
25 i 100.0 91.5 98.3 101.3 NA NA NA 104.5  102.8
32 i 83.5 75.8 1.0 83.3 NA NA NA 90.0 85.8
40 : 69.0 6.0 67.8 67.5 NA NA NA 70.5 68.0
30 ] 78.3 75.0 75.8 74,8 NA NA NA 73.3 72,
63 ] 58,0 95.8 96.0 95.0 NA NA NA 93.0 91.3
80 V133 109,30 110,30 109.0 NA NA NA O 107.5 107.0
100 ' 92,3 Bt.S Be.o 86.3 NA NA NA 86.5 B6.S
125 ] 7.8 83.8 4.3 83.8 NA NA NA 83.5 81.5
160 P 100,23 5.3 96.3 96,9 NA NA NA 97.3 95.9
200 ' B4.3 80,5 78,5 80.6 NA NA KA 81.3 81.0
230 g 83.8 79.5 79.8 80.8 N& NA NA 82.3 82.3
A ' 3.0 76.8 77.0 80.3 NA N NA 8z.8 82.0
400 ] 82.8 75.8 78.8 78.0 NA NA NA 79.5 79.¢
00 ! 80.3 5.8 75.3 74.0 NA NA NA 76,35 75.8
630 ! 79.8 76,0 72.3 7.3 NA NA NB 78.3 76.0
80 ' 77,8 1.5 70,0 70,8 A NA NA 72,0 72.8
1000 ' 75.0 68,5 67.0 67.8 NA NA NA 68,5 68.5
1250 : 7.3 64,8 64.5 65,5 NA NA NA 66.5 bb. G
1600 H 67.6 60,5 60.3 61.8 NA NA NA 83,0 63.0
2000 ' 65.3 9.5 60,0 60,0 & N& NA 60,5 61.3
2500 ' 61.5 86,3 £0.0 36.0 NA NA Nf& 36.3 6.5
3150 ' 60.5 36,0 60.0 55.8 N& NA NA 6.3 6.0
4000 : 60,0 7.0 60.0 26.B NA NA& NA 1.0 7.0
3000 : 60,0 58,8 60.0 57.8 NA NA NA 7.8 8.0

NA Kot Available
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TABLE F.6

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT #4
CABIN MICROFHDNE NUMBER &

Band i One-Third Bctave Band Sound Pressure Level, dB re 20 eicro Pa
Center I-- ---- B et E TS
Frequency i Test Conditicn
Hz : 1 2 3 4 5 & 7 8 9
25 1 Bb.S B6.5 90.0 91.0 NA NA NA NA 91,0
32 P 733 70.8 73.3 17.3 NA NA NA NA 77,3
4 69.8 9.8 67.0 6.5 NA N NA NA 5.0
0 2.5 81.3 82.5 3.5 NA NA NA NA 82.3
I 83.3 BS.3 B6.5 86.0 NA NA NA NA 5.0
B0 1 100.3 1013 102.5 101.5 NA NA NA NA 100.8
100 3.0 83.8 g4.8 B4.8 NA NA NA NA B4.0
125 89.0 91.0 91.8 90.5 NA NA NA NA 0.8
160 1 1055 05.0 1083 107.3 NA NA N& NA 107.3
200 9.8 90.8 89.3 89.5 NA Ne NA NA 88.8
230 97.5 95,3 §3.0 94,5 N& NA N& NA 92.0
us 4 88.90 B6.5 85.5 90.0 NA NA NA NE go.0
400 g 77.3 77.0 BS.3 g8.8 NA NA NA NA B8.S
00 1.9 76.8 1.0 84,0 & NA NA R B4.3
000 73.8 74.0 77.3 7.0 N& MA NA N 77.0
By ¢ 740 73.0 75.2 75.5 N NA N4 N& 75,0
feag o 74.3 73.¢ 73.8 73.8 N NA k& NE 73.5
1250 74.5 73.3 69.8 70.5 HA A N4 NA £9.0
1E00 g 7.3 1.3 67.0 67.5 NA NA N# NA bt. 0
2000 £9.3 70.0 5.0 5.3 N& KA KA NA 65,0
2600 64.8 £4.5 62.8 62.5 NA KK N& NA 2.5
3150 i 9.3 39.3 60.8 61.0 NA NA KA NA& 61,0
qo0n 59.0 SE.8 60,0 61,3 NA KA NA N& 0.8
sone 99.0 58.5 60.0 £0.3 NA NA NA NR 60.0

NA  Not fvailable

-192-



TABLE F.6 (CONTINUED)

ONE-THIRD CCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT #4
CABIN MICROPHDNE NUMBER &

Band ' One-Third Octave Band Sound Pressure Level, dB re 20 eicro Pa
Center 1-- - -
Freguency 1 Test Condition
Hz : 10 i1 12 13 14 15 16 17 18
23 1 90.5 82.3 88.8 92.3 NA NA NA 95.5 93.3
320 140 67.0 72.0 74.8 NA NA NA 81.5 77.3
L 65.8 3.8 £4.0 63.0 NA N NA 64,5 3.5
5 1 BLS 7.3 76.8 72.0 NA N& NA 75.3 73.0
3+ B33 82.5 Ba.8 83.8 NA NA KA Bl.0 79.8
80 ! 10L.0 5.8 98.5 97.8 N NA NA 94.8 96.0
100+ BLO 80.3 80.5 79.% NA N& NA 78.5 79.5
125 1 923 5.0 90.0 8B, NA NA NA 87.0 88,0
160 1 106.8 97.5  103.5 1013 N& NA NG 1030 102.5
00 1 BB.3 B1.0 3.3 B4.0 NA NA NA 84.8 B4.8
25 1 %0.5 B1.3 Bs.3 88.0 NA NA NA 8.8 B8.3
S 1 BAS 75.8 B3.8 82.¢ NA NA NA B6.5 B82.%
400 1 Be.O 76,3 B1.0 83.0 NA NA NA 85.8 B4.3
w00 1 B2.B 75.3 78.8 0.8 NA NA NA 79.5 3.5
630+ TN .5 5.8 3.8 N& N& NA 75.0 74,0
gy 1 73,5 49.0 67.8 5.0 NA N& NA 70.0 70,0
90 1 74,0 48,0 87,3 £7.0 N3 NA N4 68.0 67.8
1250t 70,0 64,5 63.0 63.8 N& NA NA 64.3 64,5
1600 1 67,0 £1.5 0.8 1.0 NA NA A 62,0 bl.3
2000 1 65.8 61,0 60,3 9.5 NR NA NA 81,0 60,0
W0V 2.8 Sg.0 97.8 7.3 N& NA NA 37.8 %8.0
K3 11 T - U 36.8 56.3 36,3 NA NA NA 57.B 57.0
4000 1 60,8 37.0 5¢.8 56.8 N& NA NA 87.3 57.0
000 1 B0.3 37.0 7.0 36.3 NA NA HA 56.8 96.5

NA Not Available
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APPENDIX G

Effect of Cabin Pressurization on Cabin Sound Pressure Levels
(Harmonics and One-Third Octave Bands).
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TABLE G.1

CABIN MICROPHONE NUMBER 3 ¢ EFFECT OF PRESSURIZATION

-————

i Test i Flight | Harscnic Level, dB-re 20 micro Pa
i Condition | Nuaber ! i 2 3 L] 3 b 7 8
{STARBDARD ENGINE COMPONENTS

iCond3 -~ Cond2! 3 1+ 9.6 -5.2 -35 %I 2.5 18,7 -2.5

iCond4 - Condt! 3 V47 -1.2 5.5 -10.9 St 0.9

iCond? - Cond2! 4 1| -47 &7 -3.4 635 L3 b 1.2 3
iCondd - Condl! 4 | 4.0 -0.1 -3.6 L0 G568 7.4 44 5.1
{PORT ENGINE CDMPONENTS

Cond3 - Cond2: 3 1} -4,3 B85 0.1 1.1 3B -2.9

‘Cond4 - Condl! 3 ¢ -12,4 -7.8 4.4 3.6 32 10,9 L.

iCond? - Cond2! 4 ¢+ -1.1 -7,8 6,8 12,8 57 5.6

iCondd - Condl! & | -0 -2.7 3.8 3.0 .3 290

CARIN MICROPHONE NUMBER & : EFFECT OF PRESSURIZATION

Harmonic Level, dB re Z0 eizro Fa

v Conditicn Nuaber | 1.0 2.0 3.0 4,0 5.0 60 7.0 8.0

{STARBDARD ENEINE COMPONENTS

iCond? - Cond2: 3 ¢ -0.8 3.4 -12.1 10,7 -3.2

iCond4 - Condt! 3 ¢ 0.2 6B -b9 -3.3 T.B 4.2

iCond? - Cond2! 4 ¢ 0.4 5.0 -0.7 2.3 2.4 1.8 23
iCond4 - Condt! 4 ¢ 04 1.6 2.8 5% 43 7.5 33 LB
tPORT ENGINE COMPONENTS

iCond3 - Cond2? 3 ¢+ 0,7 -1.7 -43 -B4 7.3 42 3.l

iCond4 - Condt! 3 ' 2.2 0.2 -2.0 &7 &8 123 32

iCond3 - Cond2t & ¢ 2.2 0 3.4 -1 . 4.5 L9
iCong4 - Condl! & ¢ 2.4 7 -7 L5 2.0 1Lt 109 143
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TABLE G.2

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHTS 3 AND 4.
EFFECT OF PRESSURIZATION

1
)
1
¥
1
]
[}
1}
)
1
]
]
1
]
]
‘
L)
+
]
[}
L}
]
[l
*
1
[}
t

- e N o MO NDWo Mo oM
e = ® o s - -« = =
- o ar g D et D et et e e O P DN
s = 1 [ ] -
- (=2 ~ ]
- Cnln-u
:O&h..
o o M VI~ OO MNMND DM N Mo W
= e * o = . « ® ® o o e
— - M ON O vt ot vt ot D v v M) e D
QU . c c ] LI B )
= o o
o [ % )
-~ ]
5
“ «r - VM MO Do DS ME O W o
. *« o o e o o
o D v N SF w4 ot ot (N N O o M N e M
= [ . [ |
[ [~ =]
= W= (35 Iy % |
o ]
L
(L B
LD n M o~ O OO OM S MMM oM
= . - . ® e ® e @
- —t ~ © M OO OO D O v e D ™
[V e C [J. ] ) LI B |
- o
— [ 55 Iy 3 |
[ )
>
1]
-
)
=
=4
o
w
[ =3
- - e MWL NN WS N O
e o = o = « o e« =
(-7} - o - MO O D D e O 00
oo [~ 3 ) [ ) LI R}
= -t S o
a - [ 253 o8 )
T — 1
(=) -.\vm
o o, M N O W~ NEO SO MmN
- R - - - .« ® « ® .
— -0 M MO ed vt et O v v 0N -0 O
[T = ] [ | LI I |
[ o a
(=] w o
= )
=y
[, - e VI WO W @O oMWW
[w] e e ® = - .« e e « .
o - e O M M et N ND v DO M
= e = [N T T R B [ I I B |
~” o o
[ [y & )
oot '
8
N
2 o Ly O O~ WINMINM S ~MES©
s » e o @ . .«
—— o o N MM PO NN =t e D —
(T8 e [ B R R | 1
Q o
[y &% ]
)
e e me m- e Bm e me mm == e e = == me e em == e e ==
- >
L w
e QU - c
s > %o & q N NO O MO OW oo D WD
—m = DN N M e ] 0 0D N0 WO
[ . B - = - vt eme 0N N M W
A e o A
= Q [ 3 Iy
= w “
ee mm me m- mEm me o e ew mEm m— == wm mE w= me e= =e ae ee =

1.9

3.2
=0.5
-4.0
-3.8
-4.0
-2.3

1.7

3.3
2.3

0.8
-3.5
-4.3
-5.0
-1.7

2.3
2.3
1.8
0.8
0.5
-0.%
0.0
2.3
2.3
2.3

1.5

3.3
2.9
1'5
-0.5
-1.3
1.3
1.5

-0.8
-1.3

4.5

3.5

1.5
-0.8
-1.0

1.5

0.5

0.2
-197-

-2.0
-3.0
-0.7

3.5
2.7
2.0
0.0
-1.2

-3.3
-1.0
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APPENDIX H

Noise Reduction for Untreated Cabin (Difference between Exterior
and Interior Harmonics and One-Third Octave Band Sound Pressure
Levels).



TABLE H.1

NDISE REDUCTION: EXTERIOR STARBOARD MIC SPL - CABIN MIC #3 SPL

(STARBOARL PROPELLER COMPONENT)

db re 20 micro Pa

Harsonic Level

Test i Flight RPN | BPF

H Condition { Number |

28,8 21.2 28.6 25.2 3.8

i« Flight  15320.0 ¢ 76.0 ¢ . 37,8

t

3.6 26,0 29,4 26,4 40.1  37.3

43.0

¢ 15972.5 1 78,6

3

27,3

34.0
32,7

-—

-
~
L]

¢ 1570.0 1 7B.5 0 325 35T 2901 301 293 24,3
1520.¢ 1 76.0 30,1 29.4 2.1 40,7 231

9.0 30.2 337 3.4 30.6 25.9
32

25,7

1 1572.5 1 78,6

28,8 3.3 0.1 3.6 3J0.1 27.0 30.0 286 320 297
0.6 3.5 M.2 40.4 I2.0 1B.4 26,2 359 b7

i 1515.0 1 75.8 ¢
{117,591 75,9

2.5 2.1 289 28.3

32.2

18

TABLE H.2

EXTERIDR FORT MICROPHONE EPL - CABIN MIC #6 SPL

(PORT PROFELLER COMPONENT)

NDISE REDUCTIDN :

Harmonic Level, dB re 20 eicro Pa

i Flight ¢ RPN | BFF

Test
i Condition | Number i

e~

31,8 39.4 40,7 I44 464 I9.5

P Flight ¢ 1372.5 1 78.6 1V 207

!

Jh6 418 37.6 417 40,2 35.4

2.4

¢ 1925.0 1 76.3 ¢

(g

32.6
35.6

0.4

3
35.2
34,3

-
A

-~

24,7  J4B 445 442 3.2 339
8.8 3.2 40.0 31.B 26,6 32.8

¢ 1525.0 1 76,3 1
1 15972.5 1 7846 )

5
38.4

27.4  18.8
1.5 4.6

19.3
26,4

t1572,5 1 78,6 1

3.8 40.0 30.4 2.6 283 3z.1 2%.6 21,9 26.0

28.3

! 1520, ¢ 76,0 4

2.1 3.5 3.9

30.1

~>

(o]

38.9  35.7
3.3 35.4

30.8

21,7

1 1570.0 1 78.5 1

28,0 29.2 3.9

33.7

30.4

7.4

i 1520.0 1 76.0 1
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ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43

TABLE H.3

EXTERIOR STARBOARD NICROPHONE - CABIN MICROPHONE #3

Band ! Change in One-Third Octave Band Sound Pressure Level, dB
Center |
Frequency | Test Condition
Hz ' 1 2 3 ] 5 b 7 8 9
25 4 325 32.5 4.7 26.8 21.9 23.0 23.9 25.5 22.7
320V %7 35.3 33.0 32.5 3.9 32.2 U3 21.5 30.8
0 1 42.2 42.3 40.5 40,5 £0.0 39.9 £0,5 32.8 40,5
56 1+ 29.5 31.8 28.8 26.0 28.0 28.0 29.8 21.7 28.2
3 V2.0 24.5 25.2 28.3 26.8 21.5 25,7 30.3 28.7
g0 1 22.8 25,2 21.5 26,3 28.0 21,0 26,5 3 27.2
100 1+ 25.0 29.8 26.3 24.0 24.5 22,3 24.0 .2 24,0
125 1 28.3 28.8 23.5 25.7 24.2 22.0 26,0 22.3 4.5
160 1 28.0 30.2 2.1 29.0 25.2 22.2 31.0 21.2 25.7
200 23,0 24,3 23.2 23.7 21.3 24.8 4.7 24.0 24.5
290 217 23.7 24.3 20.5 31.8 25.3 26.0 25.2 22.2
S 28.0 29.0 27.8 29.2 28.7 27.2 26,5 29.0 28.2
00 1+ 28.7 30.8 26.5 23.5 24.0 23.2 26,0 25.0 24.8
500 + 30.0 32,0 22.8 22,3 22,0 23.5 22.8 22.5 22.7
630t 2b.5 29.0 22.0 22,3 21.2 19.2 19.0 20.5 20.7
BoO 1 29.2 31.2 24.7 24,0 23.0 23.3 23.0 23.0 23.3
1000+ 3.3 33.0 26.9 25.3 24.0 23.7 24,0 1.3 24,0
120 3.3 34.5 29.0 28.7 27.8 27.2 21.5 21.2 26.7
1600 1 34.8 35.3 3.7 30.9 29.5 29.3 29.3 29.3 29.0
2000 1 367 37.3 34.2 33.0 31.8 31.0 31.2 3.5 3.3
2500 1 39.0 39.5 35.7 35.3 33.7 33.8 33.5 33.7 33.3
3180 1 427 43.5 38.0 37.2 35.5 36.2 35.9 36.0 35.2
4000 1 423 43.3 38.8 38.0 31.3 38.0 36.8 31.5 36.7
5000 1 42.2 4.9 38.5 8.8 36.8 37.7 37.0 38.3 37.5
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TABLE H.3 (CONTINUED)

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43
EXTERIOR STARBOARD MICROPHONE - CABIN MICROPHONE #3

Band H Change in One-Third Octave Band Sound Pressure Level, dB
Center |
Freguency ! Test Condition
Hz ' 10 11 12 13 14 15 16 17 18
25 7 4.5 27.5 19.3 13.3 2.7 18.5 15.5 12.7 15.3
2 1 322 29.3 28.0 26.5 26,5 27.5 21.0 25.2 28.0
4 ) 39.5 48.5 37.0 36,5 38,7 35.8 3.5 36.0 36.3
o v 287 28.5 26.0 29.2 29,2 28.3 28.3 27,5 28.3
8 1+ 8.3 27.8 15.3 28.0 28.0 22,2 26.5 27.8 22,2
80 1 24.7 28.0 9.9 28.8 29.0 22.0 2.8 27.0 24.3
1000 255 24,2 21.3 24,3 23.5 22,5 23.7 23.3 23.7
123 ¢+ 225 21.5 18.8 25.8 25.7 23.8 21.2 27.2 23.3
160 1 245 32.5 10.7 28.0 28.7 20.5 32,5 28.0 28.0
200 1 24.2 29.5 23.3 30.7 28,7 28.2 29.5 30.35 27.8
230 V213 30.3 19.5 3.2 32.5 3.7 32.5 35.8 34,0
5V 28.3 31.3 26.3 33.5 29.7 30.5 32.3 31.5 33.0
400 1 267 21.8 24.0 26.0 26.0 26,5 21.5 2.5 29.3
00+ 230 23.8 22.7 19.0 19.5 19.2 19.8 17.0 21,5
630+ 20.5 20.5 20,5 20.9 20,5 21.0 21,7 21,5 21,0
Boo 1 23.5 24,0 24,7 22.5 22.5 22.3 21.8 22.5 23.7
1000 3 24,0 26.0 26,5 23.5 23.8 23.7 23.8 23.2 24,7
1230+ 27.0 29.5 30.2 24.5 24,2 23.5 24,0 2.3 24,7
1600 ¢ 29.8 31.2 3.7 26,2 25.8 26,0 26.5 26.7 21.3
2000 1 3.5 33.3 3.7 29.8 30.5 29.7 29.5 30.7 31.0
2500 7 33.8 33.5 34.5 3.5 33.0 32.3 32.5 32.2 32.5
3150 ! 35.5 3.8 36.5 34,0 35.8 34.5 33.5 34.3 34.3
4000 367 311 38.0 35,3 36,3 33.8 34.8 35.2 347
000 1 32 37.5 36.3 35.0 38.8 35.8 34.5 35.0 35.8
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ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43
EXTERIOR PORT MICROPHONE - CABIN MICROPHONE 5

TABLE H.4

Change in One-Third Octave Band Sound Pressure Level, dB

Band :
fenter |
Frequency | Test Condition
Hz : 1 2 3 4 3 b 7 8 9
& 15.8 14.3 9.0 11.0 9.8 5.8 6.0 7.8 3.5
32 i 15.4 15.3 18.5 16.8 15.8 15.6 16.3 16.3 15.3
0 1 30.0 30.3 30.8 30.3 30.0 29.8 30.0 30.1 29.8
30 1 335 33.3 3.3 29.8 30.0 30.3 28.1 29.3 29.4
63 215 24,8 23.8 19.3 24.8 32,0 21.9 22.8 19.3
go 213 23.3 22.8 19.0 28.4 32.8 21.0 23.0 19.0
100t 23.3 24,3 22.3 20,3 23.5 25.8 21.5 22.5 20,3
125+ 27.8 29.1 21.5 25.8 25.8 31.1 27.1 25.8 25.3
160+ 3 30.6 21.8 28.8 28,0 38.6 28.3 26.8 27,0
200 1 29.3 30.5 30.8 31.5 31.6 33.8 32,8 31.3 29.8
230 1 35.8 33.8 38.3 37.3 42.3 40.3 4.8 39.6 31.8
5 1 32.0 311 30.3 29.5 29.8 31.0 31.8 30.3 31.8
400 §  28.3 21.8 23.3 23.3 25.3 26,3 25.8 25.3 25.4
50 285 27.8 22.3 24,3 23.4 23.3 23.8 23.6 25.3
630 1+ 23.3 22,3 18.5 19.5 19.5 20.0 19.6 20,1 20.3
800 i 4.6 24,6 20,1 20.8 20,1 20.3 20,3 19.5 20,4
1000 ' 25.3 26.1 22.3 21,8 20.8 20,8 21,0 20.8 20.6
1250 26.0 26.8 25.0 23.8 23.5 23.3 22.8 23.8 23.3
1600+ 29,0 28.8 28.0 27.3 28.3 25.8 25.3 26.0 25.8
2000+ 313 31.8 30.8 30.8 29.3 28.8 28.5 28.8 28.8
2500 345 351 34,3 33,5 32.4 32,3 31.8 31,5 3.8
350+ 39.3 39.5 36,6 36.6 35.6 35.3 35.1 0 35.0 36,0
4000 1 415 42.0 39.3 39.1 38.0 37.8 31.3 37.8 38.1
000 1 42.6 43.3 41,1 40.0 39.5 40.3 38.3 39.5 39.3
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ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43
EXTERIOR PORT MICROPHONE - CABIN MICRDPHONE #6

TABLE H.4 (CONTINUED)

Band : Change in One-Third Octave Band Sound Pressure tevel, dB
Center |
Frequency ! Test Condition
Hz : 10 11 12 13 14 15 16 17 18
2% 6.8 10.5 6.8 -2.0 -1.7 ~0.8 0.8 -2.2 0.3
32 1 15.5 11.0 12.5 10,8 9.5 11.0 12,3 9.5 12.0
1 29.8 26.8 26.4 25.8 25,0 25.3 23.8 25.6 25.8
30 1 29.b 21.8 31.8 3.3 34.0 31.5 30.8 30.8 30.8
8 1 243 14.3 29.4 21,6 33.8 24,8 25.3 22,5 24.3
B0 1 22,4 10.3 29.5 21.5 34.5 24.3 25.3 22.8 24,3
100 1 21.6 19.0 24,8 23.8 23.3 21.8 23.3 22,4 21.4
125+ 28.3 19.5 .3 29.3 22.3 25.6 29.8 24.1 27.1
160+ 311 13.0 37.3 35.0 21.8 26.1 33.5 21.5 27.8
200 + 30.B 23.6 33.3 29.1 29.3 30.5 30.8 28.1 29.0
250 1 37.8 24,6 38.0 35.5 £0.3 40.1 4.3 36.8 30.8
s v 29.8 20.3 29.3 30.0 32.8 32.3 30.8 33.6 31.8
400 | 25.8 19.8 25.0 24,6 28,5 26.5 21.1 27.5 25.1
S0+ 233 21,0 23.5 21.8 24.8 23.6 24.8 25.0 22,6
830 19.3 19.8 21.3 17.8 19.¢6 19.3 19.8 19.8 17.3
BOO i 19.4 22.3 23.6 21.8 22,3 22.3 2.1 23.3 20,3
1000 1 213 23.5 25.3 23.3 23.0 23.5 23.0 24,2 23.0
1230 1 22.8 21.6 27.3 23.8 23.8 24,3 23.8 24.5 24,1
1600 1 28.3 30.8 30.4 25.8 26.1 26.0 25,5 26.0 26,0
2000 3 29.0 32,3 32.1 30.1 31.0 3.5 30.3 30.3 30.5
2500 1 32,3 351 35.0 33.3 33.8 33.5 32.4 33.8 33.5
3150 1 343 31.6 37.1 35.8 36.1 35.8 35.3 36.0 33.4
4000 1+ 37.0 40.3 38.8 37.3 38,3 37.8 36.8 37.1 37.8
5000 1 40,1 41.3 38.5 39.1 39.8 39.3 3g.8 38.5 39.¢
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APPENDIX I

Noise Reduction for Treated Cabin (Difference Between Exterior and
Interior Harmonics and One-Third Octave Band Sound Pressure
Levels).
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TABLE 1.1

NOISE REDUCTION : EXTERIOR STARBOARD MIC SFL - CABIN MIC #7 SPL
(STARBOARD FROPELLER COMPONENT)

Test i Flight | RPM | BPF | Haraonic Level, dB re 20 sicro Pa H
Condition | Nusber | HINR P 1 2 3 4 5 b 7 B 9 10 i
1 ! Flight | 1520.0 ¢ 76.0 1 38.9 343 27.8 45.6 383 41.% 43,0 49.37 H
2 Y4 1 1570,0 1 78.5 1 44,8 40.0 26.B 3b.% 37.8 49.1 56,2 S4.8 ;
3 : 115725 1 78.6 0 49,0 35,6 319 348 331 35.4 40,3 39.7  3B.9 !
4 H VIS17.5 0 75,90 3L 334 3Lt 349 338 4L 3.3 4L !
9 ! V15200 1 765 28,6 3LLE 301 351 371 349 35,6 44b '
10 d b 1572.5 1 78,6 0 347 38.B 32,4 36 T7.00 3701 JB.4 40.6 3T ;
i i P1515.0 1 75.8 0 3.0 318 32,9 351 JB.8 330 40.4 40,2 402 3%
17 : 11517.5 1 75.9 1 28,0 3.4 379 389 M5 27.9 4B, 84,2 82,5 354
18 : 11572.5 1 78.6 ¢ 35,5 346 42,2 40,0 42,6 27.4 44,3 352 310 3B.B
TABLE 1.2
NDISE REDUCTION : EXTERIOR PORT MICROPHONE SPL - CABIN MIC #& SPL
(PORT PROPELLER COMPONENT!

Test { Flight | RPM 1 BPF ! Harmonic Level, dB re 20 sicro Pa :
Condition | Nusber | HE PO 2 3 4 5 ) 7 B 9 10 :
{ ' Flight ! 1575.0 ! 78.8 1 369 27.4 I3.6 3B.4 559 4B.0 577 AL.B 4bb :
2 Vo4 115250 1 7630 37,2 28,0 FS.1 39.8 538 4% 37.0 4g.2 |
3 H ! 1527.5 ) 764 0 333 26,4 34B 39.2 333 3B.2 453 50.4 :
4 : 1 1572.5 L 78,6 0 331 5.4 47 341 327 363 M40 451 42,9 5L
9 : ! 1575.6 ¢ 78.8 ¢ I4.4 23.B 37.5 3.1 334 330 457 45 42,8 3%
10 ; ! 15275 ¢ 76,4 % 33,9 25,5 3.3 3B.9  Ib1 371 424 449 7.7
12 : ! 1520.0 ¢ 76,0 ¢ 307 2%.B 36 351 337 29.4 3B 0.9 4.4 39T
17 i 1 1570.0 ¢ 78,5 % 365 243 370 35,8 336 AL.b 47.4 48,2 45,0 460
18 i 1 1517.5 1 75.9 1 Jh.6 246 347 385 35.2 377 40,0 942 44,3

[}
[]
]
1
]
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TABLE 1.3

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 84
EXTERIOR STARBOARD MICROPHONE - CABIN MICROPHONE #3

Band ! Change in One-Third Octave Band Sound Pressure Level, dB
Center |
Frequency i Test Condition
Hz ] 1 2 3 4 3 b 1 8 9
25 19.0 19.5 11.0 9.7 8.0
32+ 325 36.5 25.8 23.8 21.5
1 38.0 39.0 35.7 35.9 35.9
0 1 243 26.17 20,3 19.8 19.0
83 1 21.0 22,35 21.5 25.5 25.3
B0 1 22.2 22.8 23.8 21.8 22,3
100 | 25.0 39.3 23.0 21.5 21.5
125 1 3.2 3.7 21.8 21.8 21.3
160 1 28.0 32.7 34.2 28.0 30.3
200 1 30.0 31.5 30.2 29.5 29.8
230 1 28.5 28.7 30.7 28.5 29.7
35V 4L 39.8 33.0 33.3 32.7
00 1 40.7 42,2 33.8 32.7 32.8
500 1 43,0 3.7 36.59 35.9 32.0
830+ 43.5 45.7 38.3 36.5 33,0
BoO 1 45.0 47.8 40,0 40,0 38.5
1000 1 447 41.3 4.8 41.8 0.7
1250 1 4.5 48.8 45.2 45.0 43.2
1600 1 4.7 49,7 48.3 47,0 46,2
2000 1 50.0 50.8 47.8 47.2 45.8
2500 1 52.8 53.0 5.9 50.8 48.5
3150+ 54.8 96,2 50.90 51.0 49.0
4000 V520 52.8 48.7 49.0 47,0
5000 ¢+ 49.5 52.0 4.5 46,5 45.8
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TABLE 1.3 (CONTINUED)

ONE-THIRD OCTAVE BAND SDUND PRESSURE LEVELS. FLIGHT 44
EXTERIOR STARBOARD MICROPHONE - CABIN MICROPHONE #3

Band ! Change in Dne-Third Octave Band Sound Pressure Level, dB
Center |
Frequency | Test Condition
Hz R {1 1 12 13 14 15 16 17 18
25 1 9.0 14.3 2.5 2.0 -2.7 -0.2
32+ 8.3 29.3 22,3 19.0 12.8 16.5
4 1 362 340 31,5 33.0 3.2 32.5
01 2.5 26,5 22,0 24,0 23.0 23.2
83 V223 30.2 12.5 28.5 26.7 29.0
80 1 252 310 1.5 29.0 26.2 3.8
100 1 243 26,5 18.0 28.0 22.0 25.5
128 1 26.0 29.2 20.3 21.3 21.3 23.3
160 1 335 32.5 13.3 28.2 28.2 30.5
200 V293 32.0 25.8 345 33.5 31.5
2% + 30.7 32,7 22.5 35.7 33.3 31.7
5 1 383 34.5 21.0 31.2 36.0 38.0
400 357 37.0 31.3 34,0 35.5 36.7
00 + 35.7 35.0 34,2 29.2 30.5 28.7
630 1 317 36.7 31.3 37.0 36,5 35,5
800+ 39,5 39.5 39.7 36,9 35.8 38,7
1000 1 40.5 40.5 40.0 38.7 38.5 38.5
1230 1 44,0 42.5 43.0 39.8 40.0 40.8
1600 1 46,0 45.8 45.8 43.3 42.8 43.2
2000 1 480 43.8 45.0 42,5 42.3 43.3
2500 1 493 47.0 8.3 45.8 45.3 45.5
3150 1 48.3 47,0 47.5 45.3 44.8 5.0
4000 {1 47,7 45,2 43.5 43.2 43.2 44,0
5000 ¢ 47,0 41.8 43.0 42,0 41,3 42.5
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TABLE 1.4

DNE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT #4
EXTERIOR PORT MICROPHONE - CABIN MICROPHONE 46

Band § Change in Dne-Third Octave Band Sound Pressure Level, dB
Center |
Frequency | Test Condition
Hz ' { 2 3 4 5 6 1 8 9
23 1 183 17.8 12.0 11.5 0.0 0.0 0.0 0.0 9.5
LY VY 3.0 28,0 25.0 0.0 0.0 0.0 0.0 23.3
L1 I N 7 37.5 31,0 37.3 0.0 0.0 0.0 0.0 37.9
50 1 28.9 29.5 26,0 25.9 0.0 0.0 0.0 0.0 24,7
83 1 3 35.0 32,0 29.3 0.0 0.0 0.0 0.0 29.0
g0 1 340 33.0 30.0 31.0 0.0 0.0 0.0 0.0 31.0
1000 349 32.2 29.0 30.5 0.0 0.0 0.0 0.0 30.0
123 1 29.5 29.5 26,2 25.5 0.0 0.0 0.0 0.0 24.0
160 1 28,5 28,5 25.7 24,7 0.0 0.0 0.0 0.0 24.5
200 1 3235 33.2 32,7 30,5 0.0 0.0 0.0 0.0 30.7
250 1 33.8 33.5 35.3 35.0 0.0 0.0 0.0 0.0 37.0
5+ W3 39.5 38.8 35.3 0.0 0.0 0.0 0.0 36.3
400 1 46.8 46.0 35.3 33.2 0.0 0.0 0.0 0. 33.5
500 1 4.5 45.5 38.8 37.3 0.0 0.0 0.0 0.0 34.5
630t 4b.2 45,5 40.0 41,0 0.0 0.0 0.0 0.0 40,0
BOO 1 45.8 43,8 41,5 4.5 0.0 0.0 0.0 0.0 41,0
1000 1 447 4.5 43.0 43.0 0.0 0.0 0.0 0.0 41.8
1230 1 443 45.7 45.5 5.3 0.0 0.0 0.0 0.0 43.5
1600 1 47.5 47.5 49.0 48.5 0.0 0.0 0.0 0.0 48.5
2000 + #9.2 48.8 51.0 50.5 0.0 0.0 0.0 0.0 49.5
2500 1 532 53.5 92.7 33.3 0.0 0.0 0.0 0.0 51.5
3150 ¢+ 58.2 58.0 4.7 34.8 0.0 0.0 0.0 0.0 33.0
4000 §  98.5 58.2 53.8 54.2 0.0 0.0 0.0 0.0 93.2
5000 4+ 9§15 2.3 4.3 4.2 0,0 0.0 0.0 0.0 53.0

NA Mot Available
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TABLE 1.4 (CONTINUED)

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT #4
EXTERIOR PORT MICROPHONE - CABIN MICRDPHONE #6

i Band ) Change in One-Third Dctave Band Sound Pressure Level, dB

i Center |

i Frequency | Test Condition

HE /1 HE ] {1 12 13 14 15 16 17 18

' 25 1 103 1.7 7.0 1.5 -0.7 1.3
H 321 2.3 29.3 24.3 20.2 13.5 17.2
: 1 37.0 35.0 35.0 33.5 32.0 33.3
: 01 233 26.7 25.5 28.0 25.7 27.8
: 83 1 327 20.3 30.7 29.0 28.5 32,7
: 80 1 30 15,5 31.0 28.5 3.7 30,5
v 100 283 25.0 28.8 27.0 30.5 21.3
o128 b 25,2 21,0 24.0 24,0 23,5 24.5
P10 0 24,5 14.8 24.0 24,2 24,0 23.5
o004 337 26.8 34.0 32.8 30.7 33.0
Vo200 3 3.8 21.7 36,7 34,3 37.0 35.0
RN L A Y . 32,0 35.5 36.3 35.0 37.0
T 400t 355 33.3 34.0 33.0 33.2 33.2
o0 Y 37,2 35.2 33.7 33.2 38.8 32.0
830} 39.8 39.0 40.0 37.5 39.5 38.3
i BOO I 40.5 42,5 42.5 41.5 43.3 40.5
P00 b 4L3 43.8 3.7 43,3 43.0 42.7
V1230 1 843 47.5 47.3 46,0 46.7 46.3
{1600 1 47.8 50.5 50.0 48.8 48.5 49.0
2000 1 48,7 50.5 50.0 50.3 49.5 50.3
Vo001 52 33,5 92.0 92,2 92,3 92.9
¢330V 532 54.7 53.5 53.0 52,5 33.3
!o4000 ! 53.9 54,0 93.0 53.0 33.2 3.0
{5000 {533 53.3 52.0 52,9 52.7 52.8

————
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APPENDIX J

Insertion Loss Provided by Treatment (Differences in Harmonic and
One-Third Octave Band Sound Pressure Levels for Flights 3 and 4;
No Adjustments for Changes in Exterior Sound Pressure Level).
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Insertion Loss at Given Harmonic Order, dB

STARBOARD ENGINE COMPONENTS

TABLE )J.2
INSERTION LOSS AT PROPELLER HARMONICS
CABIN KICROPHONE NUMBER 6 :
RPR 1 BPF

{ Flight !

Test
Condition ¢ Muaber !

()

1.9

9.7 151
-2, 2.5

1.8 -1 9.2
-0.2 5.7
-1.8  -5.7

2.2
1.0

1 1570.0 1 78,5 ¢

«Flight 3: 1520.0 { 76,0 |
iFlight 41 1572.5 1 78.6 !

!

3

.8

12

3.1
6.0
-3.8

0.5 8.4
2 5.0
2.6 -B.7

1.1
0‘0

2
’5‘5
-8.8

2.3
6‘6

¢ 15725 17806

.

¢ 1517.5 1 75,9 )
1 1930.0 1 76,5 1

14.7
10§

(R

9.9

3.9

6.9

b.B

Insertion Loss at Eiven Karmonic Order, dB
6.0

18.B

=0.7

3!1
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8.0

2.3

PORT ENGINE COMPONENTS
=2.6
-9.3
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-11.3 -13.8
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-0.8
2.8
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4.7
10.7

!
1
1
1

?

I N
CAEIN MICROPHONE NUMBER & :

9.8 1
.
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78.6

”

1572

1515.0

1 1517.8 1 7
RPY
1572.5

T
i

t !

Fligh
iFlight 4! 1527.5 | 76.4 |

iFlight 3! 1375.0 | 78.8 |
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l
3

Test
i Conditicn | Number !

i1

<o
.
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1.7

9.¢

9.9
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1.8
7.4

-1.7
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TABLE J.3

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS, FLIGHT 43 - FLIGHT#4
CABIN NICROPHDNE NUMBER 3

Band : Insertion Loss, dB H
Center | - ---- :
Frequency | Test Condition :

Hz i i 2 3 4 S b 7 B 9 i

25 o150 127 -l -11L3 -13.7 |
32 H -1.7 1.0 -6.3 -8.7 <7.5 ¢
40 : =3.7 -4.3 -5.53 -4.2 =33 1
30 d -4.3 -53.3 -B.3 -7.0 =1.7 4
83 -0.2 -2.0 -4.0 -2.8 -1.2
80 : -1.3 -2.7 -5 5.0 -5.2 |

100 : -0.5 -1.0 -1.3 -2.3 -2.0 3

125 g 2.7 2.2 3.8 2.3 3.9

160 : -0.5 2,0 5.5 -1.0 4.3 1

200 : 6.8 7.0 6.5 9.3 3.5 i

250 i 1.3 3.0 5.7 1.7 5.5

313 : 12.3 10,3 4,7 4,3 4,5 1

400 g 12,0 11,2 6.8 8.5 8.0 !

300 : 13.0 1.5 13.2 13.5 9.3 1

6306 17.3 16.2 15.8 14.5 14.8

B H 16.3 12.8 18.3 16,8 16,2

1000 13.7 14,0 15.5 17.0 17.2

1250 g 14,0 3.8 15.5 16.8 17.0 i

1600 : 14.2 13.7 16.3 17.5 17.7

2000 H 13.8 13.5 13.3 14,7 15.0

2500 : 14.90 12.8 14.8 15.9 16,0 &

3150 ! 12 12,0 12.5 13.8 14.0

4000 i 9.7 9.5 10.2 1.5 1.3

5000 H 7.0 7.2 8.3 9.0 9.5 ¢
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TABLE J.3 (CONTINUED)

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIGHT 43 - FLIGHT#4
CABIN MICROPHONE NUMBER 3

Band ' Insertion Loss, dB
Center oo e
Frequency ! Test Condition
Hz 1 10 11 12 13 14 15 16 17 18
25 1 -147 0 -13.2 1500 -10.3 -13.7  -14.2
321 =42 1.0 =3.7 -5.3 -10.7 -8.5
4 1 -3.8 -2.7 =32 -1.5 -3.5 -2.90
3 1 -8.0 -1.5 -3.0 -3.3 -2.8 -3.8
83 1 -1 2.2 -2.3 0.0 -1.3 7.0
g0 ! 0.5 2.5 -2.2 0.2 -0.8 7.5
100+ -0.2 1.8 -2.3 0.5 -0.3 2.3
125 1 4.0 1.5 2.9 1.0 0.8 2.5
160 i 8.5 -0.2 3.3 0.0 0.5 2.8
00 4.8 1.8 3.3 2.8 3.0 4.5
250 2.7 2,2 3.5 -0.5 -2.5 3.2
s 4.8 3.0 1.3 4,2 4.8 5.3
400 8.5 8.7 8.5 9.0 11.2 8.2
g 12,7 11.0 12,90 1.2 13.2 1.7
630 i 17.0 15.5 17.0 7.2 15.0 15.0
Bt 15,0 5.0 15.9 8.2 14.0 13.5
tooe 17.0 13.7 13.5 15.2 15.0 14,3
1250+ 16,2 12.5 12.0 13, 16.2 16.3
1600 16.5 13.8 14,3 17.3 16.3 16.2
2000 14,5 10.5 12.9 13.2 12.3 13.3
2500 15.9 12.8 13.3 13.8 12.8 13.3
3150 13.0 9.9 10.2 11,5 1.0 1.0
4000 10.5 6.5 1.7 B.2 B.0 8.3
5000 9.0 4.3 6.7 7.0 6.0 7.0
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TABLE J.4

ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS. FLIBGHT #3 - FLIGHTH#4

CABIN MICROFHONE NUMBER ¢

Band : Insertion Loss, dB
Center {---- --
Frequency | Test Condition

Hz : 1 2 3 § ] b 7 8 9
25 1 -L.B -1.3 -1.8 3.8 -0.5
32 12.9 13,2 6.5 4,2 9.3
4 1 2.7 3.2 3.0 . 5.3
50 1 -9.0 -8.3 -9.3 8.3 -8.0
63 | 6.2 9.9 4.5 7.3 7.5
g0 8.2 3.0 3.8 9.0 9.2
100 7.0 3.5 2.7 1.2 7.5
125 1 2.3 -4.3 -5.3 -3.5 -3.5
160+ -b.8 -6.B -6.3 -1.0 =53
00 1 -3 -1.8 -2.0 -4.0 -2.0
25( P -6.3 -4.8 -7.8 -5.8 =35
kY 3.0 4.3 4,3 2.5 2.3
400 14.0 13.8 7.9 6.5 9.3
500 13.5 13.0 12.0 9.8 6.7
630 19.0 19.0 17.2 18,6 17.3
By 16.8 17.8 17.5 17.5 17.8

1ees 15.5 16.3 17.0 17.7 18.3

123 14.0 14.7 17.7 18.8 20,0

1600 14,2 14.5 17.5 18.5 20,0

2000 13.7 12.3 16.3 17.2 18.3

2500 14.2 14.3 14.7 16,5 17.0

3150 : 14.7 14.7 14,3 15,27 13.0

4600 12.5 12.2 12.5 12.5 3.0

000 10.3 10.3 10.3 1.2 1.5
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ONE-THIRD OCTAVE BAND SOUND PRESSURE LEVELS, FLIGHT 43 - FLIGHTH4

TABLE J.4 (CONTINUED)

CABIN MICROPHONE NUMBER &

Band | Insertion Loss, dB
Center |
Frequency ! Test Condition
Hz V10 1 12 13 14 15 14 17 18
23 4V -1.0 -1.0 -2.0 2.7 -0.5 -0.9
32 7.3 15.0 8.8 1.7 2.5 4.2
4 4.2 3.9 5.3 6.0 4.8 6.0
% 1 -71.8 -3.3 -8.8 -5.8 -7.8 -3.3
63 i 5.3 4.3 -0.5 0 4.0 4,3
[V 3.8 3.7 -0.5 0.2 1.0 4.3
100 4.3 2.7 1.8 1.8 3.8 3.8
12+ -43 -1.0 -9.8 -1.5 -3.8 -5.3
160 1 -9.5 -1.0 -15.5 -12.3 -4.35 -1.0
200 1 -0.5 0.3 -3.9 1.3 .0 1.2
236 1 -3.8 .0 -4.3 -3.¢ -2.8 1.3
s 4.3 9.5 3.7 3.5 -1.3 3.0
400 5.8 10,7 7.0 5.8 2.7 3.5
W 0.2 1.7 7.2 9.2 10.0 6.8
636+ 7.0 16,5 16,7 18.0 1£.8 18.0
Boo v 17.3 17.0 17.0 17.3 7.0 18.3
toee Y 17.3 17.0 15.5 17.8 17.3 17.2
125 i 18.8 16.8 18,0 20,2 19.7 19.8
160¢ 1 18,5 17.0 16,5 21,0 20.0 21.0
2000 % k.7 15,0 15.5 17.8 16.3 17.%
2500 1 18,0 15.3 14.7 16.7 16.0 16,0
3150 1 5.0 14,0 14,3 2.3 13.7 15.3
4000 ¢ 127 10.8 1.7 13.¢ 12.3 12.8
ane 1 10,3 %.3 10.5 1.5 11.2 11.8
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APPENDIX K

Insertion Loss Provided by Treatment (Differences in Harmonic and
One-Third Octave Band Sound Pressure Levels for Flights 3 and 4;
Adjusted for Changes in Exterior Sound Pressure Level).
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STARBOARD ENGINE COMPONENTS
Insertion Loss dB

TABLE K.1
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