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NOISE DATA FROM TESTS OF A 1.83-METER- (6-FT-) DIAMETER
VARIABLE-PITCH 1.2-PRESSURE-RATIO FAN (QF-9)
By Frederick W. Glaser, Joseph A. Wazyniak, and Robert Friedman

Lewis Research Center

SUMMARY

In this report acoustic and some aerodynamic data for a 1. 83-meter (6-ft) diameter
fan suitable for a quiet engine for short-takeoff-and-landing (STOL) aircraft are docu-
mented. The 1.2 pressure ratio fan stage, designated QF-9, was designed and built
under contract for Lewis by the Hamilton Standard Division of the United Aircraft Cor-
poration. The QF-9 rotor blades had an adjustable pitch feature which allowed testing
at several rotor blade setting angles including one for reverse thrust.

The fan stage incorporated features for low noise. Far-field noise around the fan
was measured without acoustic suppression over a range of operating conditions for six
different rotor blade setting angles in the forward thrust configuration and one in the
reverse configuration. Complete results of one-third-octave band analysis of the data
are presented in tabular form. Included also are power spectra, data referred to the
source, and sideline perceived noise levels. Some one-third-octave band data are pre-
sented graphically. Narrow-band sound pressure level spectra are also presented for
selected data,

- INTRODUCTION

Since short-takeoff-and-landing (STOL) aircraft are being considered for operation
near highly populated areas, they must satisfy low noise requirements. The reduction
of engine noise is therefore an important consideration and will greatly affect engine
design.

A large effort within the STOL program was devcted to conducting research on a
number of fan stages for possible STOL application. This report presents the acoustic
and aerodynamic performance of a candidate fan for a low-noise STOL engine. A 1.83-
meter (6-ft) diameter fan, designated QF -9, was designed and built under contract for



Lewis by the Hamilton Standard Division of the United Aircraft Corporation. The fan
stage incorporated features for low noise including the elimination of inlet guide vanes,
low rotor blade tip speed, long axial spacing between the rotor and stator blade rows,
and low number of rotor blades. The low number of rotor blades was expected to yield
a noise benefit in reducing the frequency of the blade passage tone, which would be re-
flected in a lower calculated perceived noise level, thus tending to make the noise less
objectional to human hearing. In addition, the QF-9 featured adjustable-pitch rotor
blades which provided a means for testing at several forward thrust rotor blade setting
angles as well as one for reverse thrust. The fan stage was designed for a pressure
ratio of 1. 20 and a rotor tip speed of 213. 3 meters per second (700 ft/sec).

QF-9 was run without acoustic suppression in the flow passages. The configurations
tested included the takeoff nozzle (design), nozzles with 95 and 92 percent of takeoff noz-
zle area, and with the nozzle removed, which resulted in an exit area 105 percent that
of the takeoff nozzle.

This report documents the more significant acoustic data obtained in the program,
To expedite distribution of the data, no attempt is made herein at interpretation or anal-
ysis. Emphasis is placed on completeness and convenience of the format for potential
users. Reference 1 reported a comparison of limited scope between the results of QF-9
and QF-6 which were both 1. 2 pressure ratio fans.

APPARATUS
Fan Assembly

The QF-9 fan was designed by the contractor. A brief description of the more im-
portant features of the design is given here, as well as some details of the acoustical
test setup. In tablesI and II, selected design configuration parameters are given for
QF-9. The QF-9 fan is characterized generally as being a low-speed, low-aspect-
ratio, low-solidity fan.

The fan stage was designed for a pressure ratio of 1. 20 and a rotor tip speed of
213. 3 meters per second (700 ft/sec). The QF-9 incorporated features for low noise
including the elimination of inlet guide vanes, low rotor blade tip speed, long axial spac-
ing between the rotor and stator blade rows, and low number of rotor and stator blades.

Figure 1 shows the QF-9 rotor and stator blading. Figure 1(a) is a partial view of
the 15-blade rotor assembly. The rotor chord increases from hub to tip, with a maxi- -
mum value of 24. 3 centimeters (13.5 in.) at the tip. These blades also have an
adjustable-pitch feature that provided a means for testing at several rotor blade setting
angles including a setting (through feather) for thrust reversal. The partial view of the
11-blade (constant chord) stator assembly of figure 1(b) clearly shows the very-low-
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solidity, large-chord blading. The stators were designed to turn the airflow back to the
axial direction.

Figure 2 presents the relative positions of the QF-9 blading as viewed looking
toward the fan axis from the blade tips. To reduce rotor-stator wake interaction, a
major noise-generating mechanism, it is desirable to increase the axial spacing between
these blade rows, The large-chord blades limited the practical spacing for QF-9 to two
rotor-chord lengths at the mean radius. The large camber of the QF-9 blades resulted
primarily from the lower solidity levels for that design (table II).

Figure 3, a cutaway sketch of QF-9 fan installation as tested at the Lewis quiet fan
facility, is a representation showing the drive shaft in the fan inlet, relative positions
of rotor and stator blades, and the support pylon. In all testing the fan flow passage
had no acoustic suppression treatment.

Facility

The QF-9 fan was tested at the Lewis quiet fan facility and is shown in figure 4(a)
for the takeoff configuration and figure 4(b) for the reverse thrust configuration. The
fan was located on a concrete pedestal 37 meters (121 ft)from the face of the drive motor
building. The drive motors were used to drive the fan through a gearbox and drive shait.
Figure 5 is a sketch of the test site. The entire test site surface was asphalt. The
acoustic data were taken with an array of microphones located at the fan centerline
elevation on a 30. 5-meter {100-ft) radius from the fan in 10° increments from 10° to
160° from the fan inlet centerline. Data were not taken at 0° because of the drive shaft,
nor above 160° because of the high-velocity fan exhaust. In figure 4(a}the microphones
are shown covered with plastic bags to protect them from the weather. The bags are
removed during operation. Additional details on design of the quiet fan facility are
given in reference 2. Foam treatment is shown on the portion of the drive motor build-
ing wall that was considered likely to cause a sound reflection problem at the micro-
phone locations.

TEST CONFIGURATIONS

A tabulation of the configurations for which aerodynamic and acoustic data are re-
ported is given in table III. Each configuration was run at various speeds. For every
test far-field noise was measured. Four exhaust nozzle configurations were used.
These were referred to as takeoff (design), 95 and 92 percent of takeoff, and 105 percent
of takeoff with the nozzle removed. The takeoff (design) nozzle had an exit area of
2.02 square meters (21.75 ftz).



The adjustable-pitch rotor was tested at six forward and one reverse thrust rotor
blade setting angle configurations. These angles, listed in table 1V, are measured from
the tangential direction (consistent with manufacturing specifications) at the 75 percent
radius measured from the rotor blade hub. The minus direction opened the blades to
pass more airflow. The plus direction closed the blades and, therefore, passed less
airflow. In the reverse-thrust configuration the incoming air stream entered through
the exhaust nozzle which was flared open to form a contracting flow path. The exit air
flow left the fan through the bellmouth, was discharged over the drive shaft and deflected
from drive motor building by a blast shield (see fig. 4(b)). Results are given with and
without this shield (table I). In this reverse mode the airflow over the stators gener-
ated wakes on entering the rotor.

INSTRUMENTATION AND PROCEDURE
Aerodynamic

@F-9 fan aerodynamic performance was measured at several measuring stations.
Figure 6 shows the axial locations of these stations, and figure 7(a) shows the details of
fan aerodynamic instrumentation. The inlet corrected weight flow was calculated from
the inlet static-pressure taps. Stage total-pressure ratio was determined from total-
pressure rakes located downstream of the stator blade row (fig. 7(b)). The corrected
thrust was determined from total- and static-pressure rakes located at nozzle discharge
{fig. 7(c)). No aerodynamic rakes were used for reverse thrust tests. All rakes were
removed for acoustic tests. The aerodynamic data were recorded through a pressure
multiplexing valve, a pressure transducer, and data acquisition network. This system
recorded nine samples in about 90 seconds. These raw data samples were averaged and
used to compute the desired flow parameters.

Acoustic

Acoustic measurements were made outdoors in the horizontal plane containing the
centerline of the fan (5.9 m (19. 3 ft) above ground; fig. 4(a)). The test site surface was
hard asphalt. The 16 far-field microphones were located on a 30. 5-meter (100-ft) ra-
dius (fig. 5) except for the 120° and 160° microphone distances which were actually at
31.4 and 31. 9 meters, respectively, because of the presence of a walkway through the
microphone field. Data from the microphones were corrected to a 30, 5-meter radius.
The microphone angular positions were measured from the fan inlet axis.



Figure 8 presents a block diagram of the acoustic data system. Before the set of
tests for each configuration, a pistonphone signal was impressed on each far -field mi-
crophone for absolute calibration.

Three 100-second samples for each speed point were recorded from the microphone
data on magnetic tape for later analysis. Simultaneously with the magnetic tape record-
ing, an on-line one-third-octave-band analyzer was used for 4 seconds on each micro-
phone sample, and the results were recorded on digital tape. These one-third-octave
digital data were further adjusted for atmospheric absorption to obtain results corrected
to standard-day conditions of 15° C and 70 percent relative humidity. The data were not
adjusted for ground reflection. From these standard-day, sound-pressure-level data,
the sound-power -level and perceived-noise values were calculated. For the perceived-
noise level determinations, the data were adjusted to a 152. 4-meter (500-ft) sideline,
which has become standard practice for STOL noise evaluations, and, in addition, for a
304. 8-meter (1000 ft) sideline. A more detailed discussion of the acoustic data analysis
for the quiet fan tests is given in reference 3.

AERODYNAMIC PERFORMANCE

The quiet fan facility was primarily designed for acoustic testing of full-scale
candidate engine fans. The facility incorporated limited aerodynamic instrumentation,
as previously described, to give an indication of the fan aerodynamic performance at
the test points. Consequently, the aerodynamic results for QF-9 are not as complete
nor as precise as might have been obtained from a purely aerodynamic test facility.

Figures 9 to 11 present selected aerodynamic results for QF-9. Ingeneral, the
aerodynamic results are presented as a function of the percent of fan design speed to
facilitate a correlation of these results with the acoustic results. Figure 9 shows the
stage pressure ratios for various configurations and speeds. Figure 10 shows corrected
inlet weight flow for the same configurations and speeds, and figure 11 presents plots
of corrected thrust for various configurations and speeds.

ACQUSTIC PERFORMANCE
Tabulations
All standard-day one-third-octave band data on a 30. 5-meter arc which were ob-

tained from the acoustical test program are presented in tabular form. Table I lists
the data presented. The actual data appear in tables V to XX, inclusive. Each table is



identified by rotor setting angle, nozzle area, and speed. Each table also contains de-
scriptive information about the configuration.

The principal table entries are standard-day sound pressure levels (SPL referred
to 0.00002 Pa) in each one-third-octave band for each angle on the 30. 5-meter radius.
Overall sound pressure levels which were computed from the one-third-octave band data
are also given.

Using the data referred to the source, calculations of PWL (power level) were made
by multiplying the sound intensity at each angle by its respective incremental area on
the surface of a hemisphere and summing the increments of power so obtained. Radia-
tion was neglected for area increments at the fan axis for which no data were obtained.
Such small contributions are insignificant. Power levels are presented in the tables
referred to 0. 1 picowartt (pW),

Each power level has associated with it a simple source SPL (sound pressure level)
which is the sound pressure level produced by a source emitting the same acoustic
power but radiating uniformly in all directions.

For all cases projections were made to a sideline 152. 4 and 304, 8 meters parallel
to the fan axis, and perceived noise levels in PNdB were computed in accordance with
the method of reference 4. These perceived noise levels, also given in the tables, per-
mit a practical comparison among all the noise data of the relative noise generated.

Graphical Data

One-third-octave band data. - For many configurations, the one-third-octave band
data are qualitatively similar. For this reason data from only selected configurations
are presented graphically to illustrate general features. Detailed comparisons may be
made using the tabulated data. Configurations for takeoff rotor blade setting with take-
off nozzle area are presented in figures 12 to 17 as typical. The configuration for re-
verse thrust is significantly different, and the data from this are presented in figures
18 to 22. Graphical data presented consist of standard-day, one-third-oectave band
sound pressure levels at a 30. 5-meter (100-ft) radius for all angles and speeds. Power
levels and overall sound pressure levels are presented, as are perceived noise on a
152. 5 meters (500 ft) and 304. 8 meters (1000 ft) sideline.

Narrow-band data. - Only representative samples of narrow-band Spectra are pre-
sented to illustrate their general character. Spectra at or near the peak noise angles
front and rear at 100 and 120 percent speeds have been selected. These are presented
for takeoff configurations in figures 23 and 24, respectively. Also presented are those
for reverse thrust in figure 25.




CONCLUDING REMARKS

In this report acoustic and some aerodynamic data for a 1.83-meter (6-ft) diameter
fan suitable for a quiet engine for short-takeoff-and-landing (STOL) aircraft are docu-
mented. The 1.2 pressure ratio fan stage, designated QF-9, was designed for low
speed with a low number of rotor and stator blades. The low number of rotor blades
allows the QF-9 rotor to have an adjustable pitch feature which can be used for thrust
reversal, The reduced number of rotor blades lowers the blade-passage tone to lower
frequencies where it is less objectionable to the human ear.

Acoustical tests were conducted over a range of aerodynamic operating conditions
with no suppressive liners. Complete far-field noise results obtained in the tests are
presented without interpretation. The data are presented in tabular and graphical form
in a format intended to be useful to the majority of interested users. These results, and
the results from other full-scale fans in the program, should contribute to a better un-
derstanding of fan noise generation.

Lewis Research Center,
National Aeronautics and Space Administration,
Cleveland, Ohio, November 7, 1974,
505-03.
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TABLE I. - AERODYNAMIC DESIGN FARAMETERS

Overall total pressure ratio . R 1.20
Corrected rotor tilﬁ speed, m/sec {ft/sec) 213. 3 (700)
Predicted overall efficiency, percent . . 90.2
Corrected inlet weight flow, kg/sec (lb/sec) G 403 (889)
Corrected inlet specific weight flow, k.g/sec—m2 (lb/sec—ftz) . 194, 8 (39.9)
Stage thrust, N (Ib} . 71705 (15 120}
Work coefficient . . 0.369
Rotor head-rise coefficient . 0,348
Stage head rise coefficient . 0.334
Rotor tip diameter, m (ft) . 1.829 (6. 0)
TABLE II. - BLADE DESIGN PARAMETERS
Rotor Stator
Number of blades 15 11
Chord, em (in.)
Hub 21.5 (8. 46) | 38,1 (15.0)
Tip 34.3 (13.5) | 38.1(15.0)
Solidity
Hub 1.219 1, 406
Tip 0. 893 0.714
D-factor
Hub 0.530 0.512
Maximum 0. 530 0.512
Tip 0.431 0.363
Camber angle, deg
Hub 44, 89 52. 50
Tip 18. 40 56. 40
Chord angle, deg, relative to fan axis

Hub 5.61 16. 30
Tip 41. 14 11,32
Mean aspect ratio 1.70 1,23
Rotor inlet hub-~tip radius ratio 0.460 |  -----
Tip relative inlet Mach number 0.865 ]  -—---
Material Plastic and titanium | Aluminum
Corrected speed, rpm 222701 -----
Blade passage frequency, Hx 557 0 -----
Mean rotor-stator separation, rotor chords 21 -e---




TABLE 1II. - TEST CONFIGURATIONS

Purpose of test Configuration description Data TABLE IV, - ROTOR BLADE SETTING ANGLES
Rotor setting angle | Nozzle area, able Takeoff Reverse-rotation
and condition percent of through feather
takeoff Airflow ¥ Airflow <>
Far-field noise Takeoff (design) 100 v T
95 VI
92 VII
105 VIII *
Far-field noise Approach 100 X BR
95 X
92 XI
105 X11 Direction of rotation
Far-field noise Takeoff plus '7° 100 X111 Rotor Condition Rotor Condition
Takeoff minus 5° 100 X1V setting setting
Approach plus 5° 100 XV angle, angle, ®
deg deg
Far-field noise, Takeoff plus 5° 100 XVI Br fr
overspeed Takeoff 100 XV
Takeoff 99 XVIII 64 Takeoff (design) 69 Takeoff minus 5°
50 | Approach 45 | Approach plus 5°
Far-field noise, with | Reverse 105 XIX 57 Takeoff plus 7° 148 | Reverse
blast deflector 59 Takeoff plus 5°
| Far-field noise, with-| Reverse 105 XX At 75 percent radius from hub,
out blast deflector




o1

Fr L QUIZNCY

543
63
Hy

VD F00d a0
ST 49Yd TVNISIO

IR
12%
LAu

20N
254

al1s

LIV ]
5yl
H 30

IR}
vy
1254

1630
20
750,

EJRUY)
4UG
5JJd

3000
Hi Ly
| ¥ 1eXnly]
L2500
160Gy
20404

OyEE AL

TABLE V. - FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE
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AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x107° Pa; PWL referenced to 0. 1 pW.]

{a) 60 Percent speed; fan physical speed, 1331 rpm; fundamental blade passage frequency, 332 hertz

{a-1) Data referred to source and normalized to 1 meter
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TABLE V. - Continued. FAR-FIELD NOISE OF 1, 2 PRESSURE RATIO, QF-% CONFIGURATION WITH TAKEOFF NOZZLE
AND TAKEOFF ROTOR SETTING ANGLE
[SPL referenced to 2x1072 Pa; PWL referenced to 0. 1 pw.]
{a) Concluded. 60 Percent speed; fan physical speed, 1331 rpm; fundamental blade passage frequency, 332 hertz

(a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity
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2512 PZze2 8lam Tired T6.% 7500 7309 TL.T TLl.T T2.4 73.9 79.2 7.0 17.7 78.0 15.9 Tl.7
319 Giwbh  GCa4 SJ.7 9l.1 G041 BT7.1 85.2 B83.6 86.6 fAb6.4 HY.1 E8.8 BB.1 81.9 ET.6 B5.0
404 Easd  Rb,o B4.5 A2.8  A.5 TS.3 TT.0 T7.0 TE.S T9.6 8Hlel £0.7 £1.B Bl.l 7T8.86 T75.7
50J Feue2 RBlu% RZ.2 8007 79.2 T6.5 74.9 T4.9 T5.5 TTa2 189 T7+5 EL.C 8l.4 TB.4 T4a8B
A0 Fa.d  85.7 8.7 85.7 83.4 Bu.3 79,7 HI.0 Hl.8 82.0 83.2 82,2 85,8 86.0 B83.0 79.40
dou E2.,2 83.9 83,7 B2.5 8L.3 T7.5 T5.7 Ta.2 T7.0 T8.T B0.8 £0.4 £3.2 £4.0 79.7 15,2
| ROV Fa.0 P4,5 B3i.4 83,0 8¢, 7 TH.2 T5.0 T6.7T TT.5 T9.7 82.0 82.0 85.5 8%,7 80.7 Tha.4
1250 €242 E247 8247 Ble3 80,2 TT.0 7%.3 T4.5 15.3 T171.8 79.8 79.4 83.0C E£3.7 7TB.B T4.4
[3{N] EC T Bl.i Al.3  BJu5 T9.u Toa2 T2.7 T2.2 T3.7 T5.8 7T8.3 77.6 E2.5 8z.8 T8.0 7Tl1.9
200y TSad  8Ceh  ADLA T9.49 TTub6 Tha6 T4 TOW2 T2.1 T3.9 T6.9 T€.2 EC.S 8C.T T6.1 7T0.3
2500 TELC 7%.d  7A.2 TT.1 15,8 72.8 £9.5 68,0 T3 T2.7 T9.2 T4 79.C T0.2 T4.8 E8.6
3150 TieS TRLS THaE P70 T4a8 7203 6B.6 6T.) 6.5 T2.0 Ta.b6 13,6 T7.2 17.8 73.8 67.9
BUGD 77,1 773 Tled TTeh 754l Tlel 6741 6640 68.1 T0.3 T3.0 72.3 77.2 17.1 713.3 67.6
503 Tead 75.9 5.9 TTau T35 09.5 050 6347 6642 6849 TleG TGed T5.7 T4.5 T3.4 65.1
6302 TE.2 769 T5.0 T5.7 72.5 Toub 66.0 62.5 672 63T T2«T TheT 445 1549 V2.9 £5.5
VY el TEel THa5 Thal T340 68.83 64.6 62.1 66.l 68.8 Tled T3 T5.7 75.0 Tl.l 65.1
105 uw T4 T3.T 7249 Ta4ul Tle2 0649 6202 59.7T &4ah H55.9 69.5 EH.1 73,5 T2.T €S.7 £2.4
12560 Tle? TIa7T 7J.5 T2.5 68.8 64,7 59.6 56,9 6l.9 64.2 ET.T €€.4 2.0 7TC.3 6&1.3 59.%
1600 €7.9  &h8.9 &67.7 6RB.3 650 6lal 53.7 53,0 5T.4 607 63.9 €3.5 €8.0 &7.4 8H5.1 57.6
20000 Chel B4al A3, EB443 602 56,0 51le2 49,8 63,1 57.1 5%.6 £G5.1 €4.3 63.4 6Hl.4 53,2

Gver ALL GE.8 SS.5 €5.3 95.0 S3.4¢ 0.0 BT 88,1 90,0 90.8 %2.9 SZ.4 SH.E 94,6 S1.9 8B.4

CISTAMCE SIDELINS PERCEIVED NUISE LEVELS
1524 W FS.8  TT.0 dl.7 B4.2 E4.5 B2.9 0l.4¢ 60.9 B3.3 Ba.l 86.0 84,6 E%.5 83.7T 7T8.2 7T0.2
304.8 M Eder ANLY Ties THed Téd.aB 1544 73.0 73.0 15,9 ThHT T8.5 TT.0 77«4 7T5.4 7TO0.1 &L.T7
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TABLE V. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE
AND TAKEQFF ROTOR SETTING ANGLE
[SPL referenced to 2><10'5 Pa; PWL referenced to 0. 1 pW.]
{b} 70 Percent speed; fan physical speed, 1553 rpm; fundamental blade passage frequency, 388 hertz

(b-1) Data referred to source and normalized to I meter

FRLCURICY ANGLE, DEG SIMPLE POWER
SOURCE LEVEL
G 2 i3 LR bu [E1¥] Ty L) ki) | VIV 11G 12¢ 136 140 150 164 {5PL)Y (PWL)

L/3-0CTAVE RBAND SUURD PRESSEUR: LEVELS (SPL)Y Cw 1.0 METER RADIUS

) TLGeb  w2al 87,4 66, € }(les 10G+3 L0la3 9T.% 98,4 983.9 S$Tu9 S7.5 1CC.E LCC.8 1003 105.C 1G4d.1 117.8
13 THdet TT.% GTL0 90,5 996 YoW6 95,3 9503 95,3 97,3 Shel 9E€.7 99.8 16Z.0 10L.0 105.5 98.4 116.1
40 et GRLX a7 & 96,4 55,3 96,6 M4 95.6 95.9 9645 GH.l $T.0 10Q.% 1C1.9 102.1 10&.C 98.8 1i6.5
L0 Fe2oo 1041 10321 10Z2.% 101.1 10341 190a3 98,5 100.8 101.6 101.8 1CG1.2 104.C 1C4.1 104.5 106.3 102.4 126.1

Pet 1C5.2 1C6.4 1654 10%.7 105, 7 102,99 103.7 103.1 104.2 1u4.9 105.& 104.0 10%.1 EGS.7 105.7 107.0 104.9 122.6
1406 1040 106,75 106,72 104, 7 10423 LO2«3 102.3 L02.7 103, 7 104.2 1C5.0 104.7. 1C5.7 16%.3 103.2 105.4 104.4 122.1

20" 1CT.7 10629 10904 LG24C 10s.4 L1006 99.7 96,6 99,9 100.6 10146 101.2 103.7 1C62,2 103.1 104.8 1C02.4 12¢C.1
250 11147 310.8 109.9 19041 106,383 10541 102.9 102.9 10%.3 105.9 107.4 1d7.3 109.€ 106.8 106.4 106.3 137. 0 124.7
3 118.40 117.2 1152 L1247 1832 1517 109.0 107.3 10T7.8 109.5 L111.3 111.4 L12.C 11Z.2 1C8.3 1DE.T 111.7 129.4

409 12621 12605 170346 12445 127.6 126.3 123.0 117.8 117.9 L20.3 123.8 17%.2 122.8 12%.0 119.1 119.2 124.2 141.9
L3 5.1 1la.?® 115.0 1138 112.06 Lived 133.9 108.3 199.8 111.9 112.6 112.C 113.€ 113.6 Ll0.1 109.8 112.1 129.8
630 I15a% 1hhed 11503 L1345 1iladi 109e2 JUTe3 10745 1097 11125 11245 11243 11545 11%5.7 110 LlU9.4 112.3 130.40

800 1891 11%.4 11725 L1E.7 E1702 11544 L1442 114.9 115.9 L17.1 L1A.€ 115.2 12C.€ L21.9 11¢.7 L15.8 118.1 135.8
LO0D 11%43 11948 Bl15a 0 L1403 112.9 11648 Lu3.6 10R.E 110.4 112.6 114.6 114.2 11€.€ 11%.4 110.2 110.5 113.3 131.0
1250 11¢al 11721 21743 11%:3 114.8 11les 10746 109.8 110.9 112.9 114.8 11&£4% 118.3 117.3 112.1 1il.T 114. 56 132.3

14600 1128 115.3 11%.3 115%1 113.% 1106.9 10743 10741 109.3 1114 113.3 113.2 117.€ 11£.8 11C.9 109.0 113.3 131.0
2900 173,06 11441 114%.7 11347 1027 10%.9 105.9 105.1 107«1 10947 i11.6 101.2 115.7 114.7 109.4 107.3 il1.7 129.4
A500 V11.9 112.5 11747 11244 411.2 103.5 10%.5 103.2 105,4 108.2 110.5 11040 113.5 112.9 107.9 106.3 11u.0 127.7

3150 111a4-170a% 1114 111s% 2101 107.7 104.4 102.1 104.8 107.4 1€S.8 10B.% 112.1 111.% 106.& L05.5 109.1 126.8
4000 B2Led 11007 101240 112% 110.% 10742 10247 LUL.5 103.9 10642 I1CH.2 10841 11145 11C.7 105.9 1049 108.7 126.4
50493 119.9 16545 110.2 L11.%5 1uY,0 145.5 10l.D 99.0 101l.8 104.5 197.5 1G6el 111.C 10F.5 106.2 102.6& 107.3 125.0

63100 T3C.0 111.0 10,4 113d.5 10843 10744 102.4 96.4 l03.9 106.0 1G8.4 LCT.7 110.2 11C.4% 10643 103.8 107.7 125.%
[Eheqe R} 1l1a8 L2Eei 11347 L11e2 108.9 10642 10ke2 9940 13344 105.5 107.7 106.7 11145 11540 105.7 Jd3.7 197.8 125.5
1600 FI.% 1090 10590 11004 107272 1053 99.5 97.7 102.3 104.0 107.0 105.7 110.4 108.8 105.5 l0Z.4 106.6 124.3
125400 19,1 13P.6 337, 7 19%.5 1004 19442 98.5 96.7 1012 133.6 1062 10548 11G.4 107.9 104,9 10L.3 106.0 123.7
184130 10744 1070e% 10607 1074 10447 1020 9546 9442 97.2 101.9 1C4.4 103.7 108.1 L1CE.9 104.8 100.8 104.3 122.0
20000 JC€aT 10h.8 100,74 LU%]1 1U3.1 94.6 9%.0 93.5 97.5 100.8 102.6 1CZ.5 107.Z 10£.3 103.7 99.1 102.9 120.6

DVELAL L 12704 1057 12046 12802 12903 0277 12447 12148 122.8 12448 127.2 128.0 128.5 12€.2 124.1 123.8 127.3 145.0
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TABLE V. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE
AND TAKEQOFF ROTOR SETTING ANGLE
[SPL referenced to 2x107° Pa; PWL referenced to 0. 1‘pW.]
{b) Concluded. 70 Percent speed; fan physical speed, 1553 rpm; fundamental blade passage frequency, 388 hertz

{b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

Fri-nuigey ERGLE, Dot
[ 0 83 45 b v T BTV 0 130 116 12¢ 120 1430 15¢ 162

1/73="W Vavio sake) Saball PRISSURL LeVELS t5SPL) (N 26 .5 MeTER RADILS

) Tealt  afian

P el Tl Tuan Tlao 61.7 3.7 69.2 €8.2 £A.2 Tl.1 Tludl T3e6 15.3

9 Fhete wTadl BT0H 0 6% 0 AT L) 0N .h 65,0 AN, L 6T.6 bh.4 67,0 TJ.1l T2.3 T1l.3 75.8

¥ Fl L EFW 6 47,45 hba T BS.hHC BT RSB 0T 650 66.2 b5T.2 €3.9 7.2 dC.T TZ.2 T2.4 TH.3
L That TseA ATad Tlaa Tiea Tuau 68T Tlal TLe9 Tz.l T1.5 T4.3 4.4 T4.8 Toh.b
12 Thof  Tral  Thau Thad T3.2 Treu T3s4 Téeb TH.2 T5.9 T4e3 TS5.4 TE.0 ToH.0 TT.3
Il Ttad dnas  Fhael  Taeb Tael 7246 T30 Taed The5 7543 7150 €. T5.6 73.5 15.7
Enh TS TT.7  Th.7 T3.2  TeoT Tued Tued 6940 T2 T2 T1.9 T1.é6 74.0 72.5 7T3.4 15,1
TEY Tlae  EBlal 19,7 TH.4 1T.1 794 T3.2 T3.2 Taeb Tae2 TT4T 1.6 19,5 T5.1 TE.T Th.b
At Haol HT.n #3.h 0 Bd.o 3.5 pled T3 TTah TBL1l T9.6 E1l.6 FEl.7 Rél.2 B2.5 8.6 T9.4
Wi Sead 96,7 9.8 S4LT S5T.80 96.% 3.2 RBL0 AT.2 9J,.,5 G4.0 SE.4 S4.0 S5.2 BS.3  B9.4
NN AR A%, T4.u 82,9 Bl.i T¥.1 T8 Bu.u H2,1 82.8 82.2 E3.P 82.8 8J.3 BU.C
LW o, BELF atah ad.al 3.3 T9ea TT.% 0 TT.T 0 Twe? 81,7 82,7 E2.5 ES5.T 8B.9 8.2 T9.8
AR} LUed HSLh fal) Nd.9 8704 3.6 B4.4 8501 8T.1 BT.3 BALE ES.4 SC.E S52.1 BALS B9

[ KA1 .t dfal  BR.H 4.5 A3.1 dleg T9.0 T9.0  Bueb HZ.0 B4.8 P4.4 E6.B BE.4  Bu.5  ACLT
1257 Fuul onwTl2 dFaa BH.G 0 d4. dl.5 T3.T 0 79,0 Bl.0 83.d B4.%  EE.5 8B.4 87.4 82,2 81.8
14540 ther HEad 9.0 8.7 H4.u 0led 7.4 TT.2 T2.4 BleS BRI 83,3 ET.T PBé.¥ Bl.0 79.1
zuidy Ph.6 84,1 Asc.t B, HZLT 9.y T5.9 fh.L Tr.1 T9.7 Bl.& El.2 ES.T BA4L.t 1.4 Tl
N0 Hlell RAWA 8201 Bred Alel Thil.d Te b6 73,1 5.3 TB.1 BO.4 5.9 F3.4 HE.9 T1.8 1T6.2
E L Fle]l  Hlal Tleé Aleil b ITed Taal TLad TéaS TTal T79.85 18.6 E1.8 Blah -7€.3 175.2
40050 Aoy fle? fie®  AL.T Av.d THLT T2.2 Tled T304 T5.7 TT.T 1746 El.d BCa2 154 Thah
LRI Theo TPeu  Th0% 25,7 8.2 Tiad To.2 59,2 Tl.O T3.T Tha¥ 153 BL.Z 1i.T 75.4 1.9
6300 .l TCLT TALE TS.? TT.o Teel Tlei 6H7.5 T2eb Th7 TT.1 TEed THLS T8.1  15.0 " T2.5
KRS ek 7503 T2 793 T2.0 T4.3 0343 6Tl TleS Tish6 THaA  T4.8 75.5 78,1 73,8 71.8
Luan- Teot Thad THal 7709 Tae3d TZed HH46 048 89,4 Tlal Thal 2.8 17,5 T5.% T2.& 69.5
125i}) Taet  Taed  T3.4% 1900 Tlab Tuad HH%42 625 669 69.34 T1.9 T1.% 76«1 T2.6 TJ.6 ET.0
1a4 00 Tl Tla7 T Thael B8 G5, AdL4 SB.L 8301 65.1 68.2 £7.5 11.5 TL.T 68.8 &4.5
234U i, 6l .T udan AT Ba.s ouad S55.]1 54.6 584.6 61.9 &3.7 £3.¢ EB.2 £f.4 G4 &0.2

OvinaLl T0% 0 SR .1 1C0.% SFLE 0 SS0h 0 9TLT L9 320 2.9 94,9 §T.3 SE.l SRL.E 56,3 S4,1 0 53.5

PESTA STOEIMEe PRIV ED NCTS: LoeVELS
162 ,4 v Thal AZ.L FT.d o £4ALT 0 SGlles s BHELO BB B5.60 BY.0 0 Sl.l S0.T SULE BELG O EL.O 0 7.5
ud .t o~ Tha  Thad e, Bues B34 B3,0 84.d Toed T9ed Bleh BI,0 BI.3 £2.8 £1.1 72.9 68.1
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TABLE V. - Continued. FAR-FIELD NOISE OF 1, 2 PRESSURE RATIO; QF-8 CONFIGURATION WITH TAKEOFF NOZZLE

FOLgu Iy

133
125
Ic)

Auu
A
LD

KN
NN
(SR

A
Lowvl
L

IR
RAIEN]
ERIV

LS4
Goud
NI |

RN
ddu.l
134400

| AR V)
1600
VRV

VR AL L

fulan
) R

[CRr

1,
fit.2?
12,2

L1,
114.7

PR

[SPL referenced to 2x10~

AND TAKEGFF ROTOR SETTING ANGLE

5

Pa; PWL referenced to 0, 1 pw.]

(c} 86 Percent speed; fan physical speed, 1902 rpm; fundamental blade passage frequency, 475 hertz

£d

G744
1d2.4
Losa?
licad
112.3
1I%0

111.
T1h.6
L1T.n

Gb, d
| RV P}
S 2

1395.r

L/3="0Tave

{c-1) Data referred to source and normalized ta 1 meter

[ S

loved 1
1%, 0 1
GE. s

Lvta® Luded
19,7 1J7.7
Leba? Lutsds

Li%.0 137.u
L1Z.J Iltew
1149475 Lllsw

121.7% 1eg2.3
L3iesd Qdues
11Es4 1lénh

L1a.s 1i7./
1431 121.
L1, 1 Li7.1

E2d.n5 1LF.R
LLl9ss LEde s
LLR.H tlben

Tlea2 1lt.e
Ll8es TibhaeT
117.5 113,19

Ll 11%.2
L1603 11 tes
LLSac 111.3

114, 11C07
Lllen 1JF G
Pleal Tutas

Lid.2 132.8

AL

53]

Lulss
193.1
Lduae

Lud .6
1o g
LuT.v

vhel
lug. 2
luswaa

llo.Z
lebhat

113 .4

L1542
1449.1
ll&. 6

11aad
LLl% .4
Litad

1i4.9
11344
1llu4

L1Z.4
|
Lue a

Lidan
1d6.1
1ud. ¢

iZ2¥.4

SCUAIL

7d

L2 en
lws .1
132.7

1% .0
Lasy .7
1iseg

124 .3
LJ7.7
[V

11545
123 ,7
1iz.2

1E4 « %
117.1
113, 3

ila.7
112.5%
111.5

112w
lija2
LI8 .2

12422
LaT.7
LuB .5
1%+ %
1o1.7

0% .6

L2743

Brass) o

AhGLEy Net

a0

Ed3.1
a2.g
Lau ..o

L% o2
lod.%
1077

1uha3
lu,.i
1100

L14.7
i2L.2
113 .u

L1541
118.1
1t4.1

1l4a.2
1iz.7
111.1

1luate
ien.2
lu?ad

wh a2
126 .6
Lobad

iy
Lal.?

1udt e d

12645

949

LeviLs

13,4
103,46
1JJ. e

105.¢
Lon, 7
id7e 8

105, 2
1lJ.2
Ll s

116U
125.5
115.0

115. 4
12441
Lis.k

i15.7
11l4.5
l12.8

L12.9
Lit. 2
134,72

110.8
Ll).2
1J9.3

137.9
Lu%. 3
1a4.4 4

124.9

luu
(5FL)

104.3
1u3.hn
192.7

tutT.h
lid.3
109.0

lus.8
111.5
Liz.o

11843
127 .4
117 .4

118 .8
L21.3
1176

L17.5
ElG.2
115,.1

Li4. 7
113.v
1lu.9

i12.J
1li1.2
L3643
130G .4
ldT.8
lu€an

Lil.2

110
in

10%.1
Lus. &
1044

1¢a.4
L1l.R
ie7.5

LG7.¢
113.2
113,.8

128

138

140

1.0 METER FapILs

152.7
101.1
1C2.9

1Ce.T
169.6
ICS.¢

ICELZ
11146
1lz.2

11€.1
lz4.6
117.3

1L4.€
18544
| U

1Ce.¢e
111.5
1Cs.¢

Log. 3
113.5
114.¢C

léilaz
13u.5
115.58

1il.¢€
1:5.4
1214

123 .4
121.7
11%.¢€

Li7.%
117.5
11642

1CE.3
1A, 3
1CT.4

ICE.R
L1C.5
16¢.8

167.8
112.9
112.8

12Ca0
125.5

121.1
122.9
i112.6

12C.4G
116.2
117.1

11€.9
115.2
112.2

15¢

1671
197.5
1C3.9

110.1
1L19.7
1G8.8

108.5
11d.5
111 .4

115.5
124.5
113.2

11447
113.1
113.9

Lla.2
113.4
112.4

111.0
Liv.0
11¢.2

1S4
109.1
135.0

lca.d
108.8
1C2.0

123.3

l1aC

lo7.8
109.2
105.8

1C0%.8
109.4
1av.7

107.5
10848
110.C

113.¢
122.6
111.3

112.3
116.5
111.3

111.2
110.4
10847

log.1
Lu6.9
1046

1.5.8
105.2
133.7

163.¢C
102. 8
101.1

i2643

SivpLe
SGURCE
(SPL)

133.7
104.4
1G3.7

1G&. 5
109. ¢
198.5

107.4
11i.7
il2.8

119.2
128.4
1L7.0

118.3
L21.9
117.48

118.6
117.8&
116.40

115. 4
L14.5
113.0

Lis.l
113.0
111.6

ill.4
109.3
i07.d

131.8

POW:ER
Level
{PWL)

121.4
122.1
LZ21.4

124.6
127.6
126.2

125.1
129.4
130.5

136.9
146.1
134.7

136.0
139.6
135.5

136.3
135.3
133.7

133.1
132.2
130.7

130.8
130.7
129.3

128.7
127.0
12545

149.5
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TABLE V. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEQFF NOZZLE

{c) Concluded, 86 Percent speed; fan physical speed, 1902 rpm; fundamental blade passage frequency, 475 hertz

FREGULNLY

£y
6.3 :
a2 T,
1a0 T et
125 Llan
g Tl
tlag
[ PR
FEgr
U Ghal
L) 1.1
(A 5] vl

DV R ALY 127840
nrotani b

142 .4 L
Adaat Foan

AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10”% Pa; PWL referenced to 0. 1 pW.]

(c-2) Data adjusted to standard day of 15°% C and 70 percent relative humidity

<

[
TCoh

Tah
52 a0
Trras

87.1
Bl T
B1aS

Gy
Ulal
R, 7

4 4

1/ 300 T Aave

.l TCW2
Tora b &%.2
[0 I O
5.1 Thael
dal g A2
Theil 1940
79,2

823

Ah gl

Yied  Hral
135, Lula. 4
1.7 Ahet
Hl.4 8%
Gia Aue
Ll h 2.7
Bl et TV
Qe

HE L h

£t Xt
1.2 .S
3% o fha f
17 Wl
: Thes
Firan 1.7
| RS RETT A VS
TSN S VA |
Pa

tue

(SPL}

Ta.6
Thal
Ti.¢

8.1
Biut
T9.3

Ttel
Hl.8
82.3

B8.5
V.6
at1.7

B5.¢8
91.5
37.7

AT .4
Lo.2
5.

A4 .4
82.5
3.1

80.7
TIe3
1.9
751

Tl1.6
67.40

110

Ch

15.4
T5.1
T4.7

8.7
42.1
9.8

779
83.5
Ea.l

45.9
57.7
88.9

S0.1
53.1
25,9

E9. ¢t
BB.4
ET.0

Efie 2
84,2
B2.7

81.2
Bi.h
B3

Td.3
14.7
£5.7

3.3 131.0 1ol

PonCoIVEL MSESC LEveS

ENGLEy DG
i) i 70 H2 G99
pAND SOUMD FPESSUERS LEVELS
Tle T2.1 ¥2.% T3.:x T3.32
Tlel T3.4 T&W4 T2.2 T3.9
Tde Tuel T1o0 Tled Tu.9
Taets Taed Th.l Thal TH.4
Tiaw TTal TT.0 T%.1 T9.4
Tl.0 T7.3 T6.5 Té.0 78.1
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TABLE V.

FRgqQu-ary
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2 du

Cvekat

- Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE

AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x107° Pa; PWL referenced to 0. 1 pW.]

{d) 93 Percent speed; fan physical speed, 2063 rpm; fundamental blade passage frequency, 515 hertz
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(d-1) Data referred to source and normalized to 1 meter
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TABLE V. - Continued, FAR-FIELD NOISE OF 1, 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEQFF
NOZZLE AND TAKEQFF ROTOR BETTING ANGLE
[SPL referenced to 2x107° Pa; PWL referenced to 0.1 pW.]
(d) Concluded. 93 Percent speed; fan physical speed, 2063 rpm; fundamental blade passage frequency, 515 hertz

(d- 2} Data adjusted te standard day of 15% C and 70 percent relative humidity
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TABLE V. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEQFF NOZZLE

AND TAKEQOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10°° Pa; PWL referenced to 0. 1 pw.]

{e) 100 Percent speed; fan physical speed, 2218 rpm; fundamental blade passage frequency, 554 hertz

{e-1) Data referred to source and normalized to 1 meter
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TABLE V. - Concluded. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE
AND TAKEOFF ROTOR SETTING ANGLE

[{SPL referenced to 2x1072

Pa; PWL referenced to 0. 1 pW.]
(e) Concluded. 100 Percent speed; fan physical speed, 2218 rpm; fundamental blade passage frequency, 554 hertz
{e-2) Data adjusted to standard day of 15° C and 70 percent reiative humidity
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ERRI FRLY B, Gued Sidel HHLY 8T7.30 3% A%.4 0 3T.7  d9.7  Sh.4 Sl.4 S52.85 £S.2 B4.2  81.6
4000 S0 883.5 0 A1 1) 3N.% 0 4503 3304 4.5 86.4 8B.2  E9.5 B9.9 92,0 88.3 83.0 Oo.4
5403 ER. O HL.e 37040 BHELT Fh4.d 83040 Sle2 AllH B3.T 95.9 BB.l 97,2 S0.6 BE.e B2, 7T.5
A0 F4.5 Ac.h  HBh.f FALT B3.0 84,1 dl.l BULZ B4.5 B6.1 8B8.F 88.2 ES.1 Et.6 £82.1 T8.1
305 Fu.d Us.T 5OBS.s d2.T7 0 8202 T3 80400 8303 4.8 B6.T  9€.5 H9.4 BLLL BOLT TT.n
14000 8703 £32.4 I 8344 15.6 Tw.4 Thad TTox Aled 32,7 84.8  84.3 ET.3 83.6 T19.7T T5.2
L2509 TG.% Adal T4 Bl.e TT.3 TT.3 T4.3 75,2 79,2 8.7 82,0 #2.9% E6,.,C B1l.T 178.uU 12,4
LAG 3] TS Thau T5.6 16,0 T3.0 T2.7 TI.0 T8 042 TT4l 1%3.2 19.3 8l.8 75.2 T6.l T0.3
200073 TCa89  T0ud TIe? Tied ATe3 0éad 5%.7 65,3 Tu.6 T2.8 14.5 15.2 17.5 7T5.1 12.8 65.8

DVERLLL (53,7

—_
[
=
)
—
<
i
)

3 LC5.5 1019 lu2ed 102.7 10244 1033 104.3 LOS.7 1C€.2 1G7.% 182.9 104.3 SEB.7
CISTANCK SIDELINE PEACEIVED NOISE LEVELS

152.4 M AL BT.% A2.3 0 §5.2 G405 95.5  @all D6.4 9T.B 0 93.9 99.9  9%9.4 10C6.1 S3.9 8T7.0 8).8
R 2.2 8,8 As.l BI.7 0 Ae.2 AT, A8.T d8.9% 30.0 9h.0 91.9 91.5 G2.0 BS.5 8.6 T2.2
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TABLE VI. - FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAXEQOFF NOZZLE

FREQIEHLY

50
4
#43

1Ju
tes
[P

20
250
Als

4 )
53y
A7)

RIPN]
Wy
1252

164}
RitIEN]
2541

350
40U
5JU

53y
guiu
1260u

126504
16u04)
2adi ]

AOvew M L

AREA AND TAKEQFF ROTOR SETTING ANGLE

[SPL referenced to 2x102 Pa; PWL referenced t0 0. 1 pW.]

{a} 60 Percent speed; fan physical speed,. 1336 rpm; fundamental blade passage frequency, 334 hertz

24

SE.L
98,4
4.0

Gied
1638
1G3.0

LeSas
1Lds0
L2C.06

1la.2
LL2.s
116, 4

113.4
Lld.a
Liz2.%

1il.a
Lides
1C8,9

L34
108413
lU6.0

lug,3
fe. 4
L37.7

1Jd?a7
106.2
[

32

luded
1954 ¢C

LCtraB
Lo, s
L2358

L15. v
111.3
115.5

113.1
L14.3
litl.

Lil.2
Lo3.7
1ci.l

LC7.¢
1d%. 4
rar.a

1d7.1
104.1

115G

tLaa?
145, 2
1ud. 0

4

L/ 3~0C0 TAVE

57.5
9G. 9
52.5

111.2
L1l.9
LLd. &

1a¢%.8
LD%9.1
1d7.a

LibeS
LO7.4
197.5

| V.
197.8
Lu7.2

1077
Ld4. 8
Lu? .3

L2547 LZosé L2E.3

{a-1) Data referred to source and normalized to 1 meter

54

Sha. 8
97.6
S2.4

Shed
lusai
LJue s

GE. §
Lus, 2
122.0

Llie7
1Ja4.0
112.9

Llub. %
Lldedr
Lu9g.9

1C8.5
107.9
LCoes

Ld5. 4
1U5.9
1J5, w

lus.2
Lo4.9
LO3.7
LJ4.5
Ldda9

99,48

12445

=1]

G645
95 o8
92.1

G5.7
lul.l
9.4

97.2
103,73
L17.8

Luda Tt
1J5.3
149.5%

106.6
L.
Lub.9?

1d5.8
Ludsd
142. 6

V2.4
luzel
lida.5

LuZ.?
102. 3
10l.7
lul.h
9B.7
EETY)

123.9

70

ELIE
544
93 .0

a5 .9
103 .3
99 W0

97 .3
1dJ.4d
115.0

Lug o7
LJ4 .5
L08.0

105.4
105.7
104.3

10zZ.3
E0J .5
9% .6

9B .7
97 .8
95,3

97 .8
.l
5.7
35 .5
B2.7
89 .6

118.3

AAGEE, NEG

84

BAND SDUMD PRe3SSURE

96.1
6.8
G235

95,2
101.3
99 .6

9Q,3
100.0
116.2

106 .7
194.2
LU8 .5

105.4
la.2
03,9

wl.8
99.7
98.1

97.1
95.9
94.5

93 .56
94 .8
93.2

2.3
B9.S
87.7

1ig.7

90
LEVELS

94. 8
948. 8
2.6

95. 7
1o1.8
141.8

99.2
101.5
116.3

107. 8
1044 7
110.0

106.6
107.2
1J4.9

193.5
102+
100.1

99.1
F8.6
97.5

Q6.8
98.8
.5

$7.5
4.7
2.7

119.6

104
{5pL1

97.0
939 .8
PR T

T.7
162 .4
luz.5

9.3
V4.0
L16.3

L109.3
106.7
112.2

we.7
Lli.0
107 .3

105.4
104.0
102.9

102 .4
100.4
99.2

1340 .48
t30.2
99.2

99.2
97.2
35,2

120 .48

114
N

<8.3
$8.4
S4.8

$1.¢
LG3.9
133.1

160.8
105.2
1l6.1

11G.0
167.8
11i.2

1CS.S
111.9
169.3

1C7.5
1¢5.4
104.6

1C4.1
102.9
1C2.0

103,.1
102.6
102.4

102.2
100.3
5745

lelah

12¢

12¢

143

L. METER RADIUS

%7.1
954
57.1

G7.7
102.5
162.4

1CC %
104.9
116.4

110.3
1028.4
113.5

111.2
113.8
110.2

1CS.1
10740
1G6.0

1C4.9
102.9
162.1

1C4.2
133.4
102.7

102.2
1C1.3
9.1

122.5

GS.1
5d.8
8.0

G55
1G24¢
1C}.5

1CC. 5
105.7
117.¢8

11d,.12
1G9.2
Llb.2

1124¢
118.14
li1.8

1064 ¢
10642
105.5

1C5.1
L106a€
10641

1Cea2
LC3.7
1¢1.5

1Z4.C

GE.h
S8.6
S1.3

SE.G
102.8
1C1.3

1CC.3
135.3
117.3

150 160
9%.3 $8.3
130.4 95.2
S8.3  $48.5
GH.9 S8.3
10243 100.5
100.5 99.4
10C. 7 58.7

105.0 10l.1
l1E4.8 115.%

LU7.7 106.4
108.8 104.9
113.7 109.4

10G.¢ 105.6
111.7 106.9
109.3 1o4.2

102.0 102.2
106.0C 100.9
104.6 99,2
1C3.%9 %68.3
103.8 97.8
102.6 96.1

10i.8 97.4
I03.3 97.9%
152.7 96.9

1C3.3  96.5
139,00 95.1
98.5 92.5

121.5 118.8

SIMPLE
SOURCE
{5PL)

97.3
98.1
95.1

97.5
L0z2.5
101.4

Ldg.5
105.0
118.5

11¢.3
108.2
112.9

110.¢C
ILE.6
109.3

L08. 4
106. 8
105.2

104.3
10441
103.0

103.5
LO4, O
lJ3.2

103.3
L0L.2
98.8

L22.6

POWER
LEVEL
{PWL)

115.0
115.8
112.8

115.2
120.2
119.1

L18.2
122.7
136.2

128.0
125.9
130.6

127.7
129.3
127.0

126.1
124.5
122.9

122.0
121.8
120.7

121.2
121.7
120.9

12t.0
118.9
L16.5

140.3
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TABLE VI, - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-8 CONFIGURATION WITH PERCENT OF

(a) Concluded, 60 Percent speed; fan physical speed, 1336 rpm; fundamental blade passage frequency, 334 hertz

FREQUUMCY

51
a3
By

1Qa
125
164

20U
250
315

400
5ud
LEND]

8uJ
IR
1250

1600
2004
2500
3150

43430
5004

6390
800y
19909
Ves a0
16000
23009
OVERALL
, DISTANCE

152.4 4
Q4.2 "

|3

A9.8
79.5
17.8

Té.G
7.3
16 .4

6.0
TEo%
15.0
13 .4
£9.6
€4.9

5.9

€7.8
60 a4

TAKEQOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[P referenced to 2105 Pa; PWL referenced to 0.1 pw,]

(a-2} Data adjusted to standard day of 15" C and 70 percent relative humidity

20

GE o b

EBub
€4,9

67.9
Té.k
713.9

84,2
82.5
Bh.6

82.6
B4.8
B32.0

8l.9
A0.4
78.8

8.1
T7.8
TéU

T7.0
TE£.5
T4.8

T2.4
T¢.0
64.8

3aQ

£5.8
67.2
€4, 8

£8.9
T3.7
T3.3

T4.3
79.8
93,5

B5.2
Al.5
Bh.1

83.3
a3.2
8l. 7

BL.3
T3.7
78.¢

77.3
T7.9
Tha2

75.8
Toads
T4.0C

T2 4
57,0
G4%.1

S6.7

33.1
75.1

44

50

&4

T0

ANGLE, DES

30

1/3-0CTAVE RAND SCUND PRESSURE

57.48
67.2
62.8

68.5
73.8
.4

Tleé
T1.0
§2.¢

23.¢
80.0
4.1

8l.4
82.1
30.7

75,5
79.1
i7.3

1646
T6.9
1647

15. %
T5.8
T4, 3

T3.4
G8.7
63.5

G5.3

67.1-
6749
62.6

66,5
Ta.4
70.6

6%.1
T4.5
92.3

Bl.5
TH. 2
B3.1

8.1
30.8
8Q.0

78.6
T7.9
T6.2

75.1
15.4
T4.2

T2.9
3.0
TC.8
TCe2
66.8
60.8

S4.6

66.9 68 .4
5.1 65,7
63.1 63.3
66,0 66.2
Tled T2.6
69.3 69.3
67.5 6746
3.6 Tl.1
88.1 B5.3
78.9 16,9
To.0 T4
79.7 T8.2
76.8 T5.6
T7.9 75,9
TT.0 Ta.4
T5.9 T2.4
T4.0 13.5
7245 69.5
TZ2.1 68.4
Tl.6 67.3"
69.7 65.5
Tlet 6645
T0.7 65.2
68.3 62.8
6T.2 6l.2
G2.6 B55.6
57.2 50.8
0.9 83,5

SIDELINE
83.2 81.3
T3.7 7T3.9

66.4
571
62.6

65 .5

Tlet™

69 .9

69 .4
T0.8
86.3

76.9
Téot
78.7

756
764
T4.0

T1.9
6.7
68.0

66 .8
6%.%
63.7

4243
62,9
60.3

58.1
53.7
48 .8

8%.0

81l.9
T4a0

a9

LEVELS {5PL}

6%.9
69,1
£2.9

66.0
T2.1
12.1

£9.5
1.8
86. &

78.0
T4.9
a0.2

16.8
7.4
5.0

13. &
72.0
T0.0

68.8
68.1
G6. T

6545
65. 8
64. 6

63.2
58.8
53.8

B9.7

3.1
15.8

100

67.3
69,1
54.9

3.0
12.7
T2.8

69 .6
7443
B6 &

79.5
76.9
82.4

8.9
80.2
T7.4

T5.9
T4 .0
712.8

72.1
6% .9
68 .4

63 .5
68.3
5643

64.9
6l.1
56.3

4940.9

84.3
Ta.b

110

CN

£8.6
68.7
5.1

£T.G
T4.2
T3.4

1.1
75,5
86.4

BO.2
78,0
8l.4

0.1
82.1
794

7.6
75.9
7445

73.8
T2.4
Tl.2

T1.8
70.7
69.5

£8.0
£4,2
£8.7

Sl.6

PERCEIVED NOISE LEVELS

B4.6
7.1

120

ET.4
6%.7
£7.4

68.0
72.8
127

1C.17
T5.2
EEL?

EQ.5
T8.6
a3.7

El.4
84.0
EC.3

1%.2
T1.0
15.9

T4a.5
T3.4
71.2

12.9
Tl.5
£5.8

£2.9
&5,.2
€0.2

2.9

130

£5.4
65.1
€8,2

10 .2
2.9
7l.E

7G.8
16.0
£7.3

£Q.5
79.5
8& .4

£2.F
85.3
El.S

81.9
ED.C
T8.6

T6.3
75.8
T4.1

3.8
T4.6
13.2

T1.9
ET.6
£2 46

S4.0

84.8
To .8

140

30.5 METER RADILS

&L,9
68,9
£ET.6

£G,2
72.1
T1.6

1.6
TS5.6
1.6

8C.5
8l.4
85.9

E2.4
85.8
83,2

82.6
80.7
T8.3

83.3
1£.0

150

6846
Tq.7
€8.6

66.2
12.6
0.8

1.0
715.3
B5.1

71.9
79.4
B2.9

75.8
8l.9
T9. 4

79,1
7&.4
T4.5

13.6
73.3
7l.8

Td. 5
T1.3
£9.8

9.0
63.9
Z9. 6

51.5

160

6846
69.5
68,8

68,6
70.8
69.7

€9,0
Tl.4
5.7

164 6
15.1
79.6

75.8
7.1
14.3

T2.3
T0.9
69,1

68.0
67.3
65,3

66.1
1.7V}
E4.0

62.2
58.9
53.7

8%.0

0.7
62,3
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TABLE VI. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEQFF

FREQUEMCY

Sd
63
BY

1ad
125
144

24
250
315

400
5040
6.30

AQu
1293
125u

L1500
2001)
2504

3150
4000
50J0

6300
8000
10600

12500
16000
20000

NVERALL

131,86

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE
[SPL referenced to 2X10'5 Pa; PWL referenced to 0.1 pW.]
(b} 70 Percent speed; fan physical speed, 1559 rpm; fundamental blade passage frequency, 389 hertz

{b-1) Data referred to source and normalized to 1 meter

ANGLEs DEG SINPLE
SOURCE
2G 3Q 4C 50 69 79 80 90 130 110 12¢ 13¢C 140 150 160 (SPL)

1/3=-NCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 1.0 METER RADILS

97.6 96,8 10C.0 97.8 1U2.9 9%.1 97.6 95.3 E00.4 100.4 101.5 1C2.5 10C.3 101e% 102.3 100.6
9601 95.8 95.1 95,3 95.% 94.8 96.1 95.3 98.8 97,6 G8.5 $9.1 100.3 10lel 10Z.2 r.7
6.8 96.1 94.3 4,6 94.1 94.3 95.6 95.6 98.4 9B.4 95,2 100.1 1Cl.1 102.1 102.3 98.0

100.8 10U.8 LOC.4 98.6 10D0.9 103.44 98.1 100.1 101.9 102.1 162.C 1C2.€ 1G3.8 103.8 102.5 101.5
Lus.6 10%.6 10449 105.8 102.3 103.4 103.1 101.9 105.1 105.4 105.5 105.4 104.9 10%.8 103. 6 L04.5
1C€.1 105.5 103446 103.5 192.5 1018 102.3 103.0 10348 104.1 105.2 1C4.2 104.8 103.3 103.0 103.8

1C7.6 105.¢ 102.1 10L.7 LO9.2 93.9 99.9 99.7 101.1 102.7 1C2.2 1C3.1 1C2.1 102.7 101.8 102.3
L10.5 108.8 107.3 1060 105.0 102.5 103.1 103.6 105.1 106.6 10B.2 10T« & 107.8 105.6 103.0 L06.4
11840 116.7 113.2 112.5 112.3 10B.8 108.5 108.7 110.2 105.3 11}.1 110.5 11C.7 108.0 1064.2 111.8

L27.3 132.0 12645 128.0 127.3 123.3 122.1 122.1 124.6 121.1 123.7 122.8 12Z1.8 118.3 119.4 125.3
11€.1 115,9 183.6 112.8 110.5 103.56 108.3 109.8 il1.5 111.5 112.¢ 112.8 112.6 110.6& LOT.5 112.0
L1546 11445 11348 111.5 10%.0 10746 1076 109.1 111l L11u€ 112.7 114eC 114.5 110.3 106.4 111.8

119.6 120,64 118.4 11629 11449 11441 113,97 116.2 11646 117.2 12042 1:0.1 121.6 117.5 114.C 117.9
115.9 114.9 1141 112.4 109.7 108,2 108.4 109.9 LL1e7 E13¢6 1150 5157 115.1 11044 LO7.4% 112.9
11841 L16al 11546 11443 11145 109.8 11045 111lal Li3.8 114.3 116.1 117.5 117.0 112.3 109.0 11444

115.8 115,5 114.8 113.8 110.5 107.7 10643 1098 111.0 112.7 114.3 116.7 11€.5 111.8 106.2 113.1
114.3 114,10 113.9 112,6 109.6 105.9 10541 10744 109.3 11048 112.0 1145 11443 10%.6 104.7 lil.4

113.1 112.0 112.5 111.0 107.8 105.0 103.3 105.6 107.8 109.5 11C.6 113.0 112.5 108.3 103.5 109.8
112.2 111.7 L11.% 110.1 107.7 L0%.1 102.1 104, L 107.1 10846 1067 L1GaS L11.2 1G6+4 1025 108.18
£12.6 112,3 112,5 11¢.8 107.5 102.8 1013 103.8 105.6 10T.5 10B8.6-110.5 11C.5 10&.3 10L.7 10B. &
113.9 111.2 112.0 109 7 10640 10142 99.7 10244 104.0 106.7 1068 1C5.7 1€7.9 105.4 95.8 107. 4

112,03 150.7 111.5 108.7 108,23 102.8 98,3 1061.7 L05.3 1C7.2 106.0 1€5.0 1CS.3 104.8 100.4 107.6
112.7 112.1 112.4 109.6 107.7 L02.4 99.2 103.2 104.7 107.2 108.0 Li0.6 L0S.9 106.2 100.9 108.3
Elle4 110.% Eil.& 10B8.1 107.1 10D.8 98,1 101.6 104.1 106.9 1C7.1 109.9 108.6 105.& 59.8 107. 3

110.9 109.9 111l.4 108.4 10646 100.4% 97.6 101.9 103.95 10647 167.1 109.7 10B.1l 1C6.4 95.6 107.1
110.0 1087 1050 lub. 7 Lu3e8 98.0 95.2 99.2 L0147 104.2 105.3 107.2 106.9 103.3 98.5 105.1
107.3 106.4 10644 1034 LU0.& 95.1 9345 97,1 99,6 10l.4 103.1 1C5.5 1046 102.1 5.6 102.7

130.4 133,2 125.3 L2%.6 128.5 1249 1240 124.7 12648 125.¢ 127.7 126.L 127.9 124.2 122.4 127.8

POWER
LEVEL
{PWL)

118.3
115.%
L15.7

119.2
122.2
121.5

120.0
124.1
129.5

143.0
129.7
129.5

135.6
130.5
132.1

130.8
129.1
127.5

126.5
126.3
125.1

125.3
126.0
125.0

12%.8
122.8
120.4

145.5



TABLE VI, - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH PERCENT OF
TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE
[SPL referenced to 2x10”° Pa; PWL referenced to 0. 1 pW.]

{b} Concluded. 70 Percent speed; fan physical speed, 1559 rpm; fundamental blade passage frequency, 389 hertz

{b-2) Data adjusted to standard day of 15°% C and 70 percent relative humidity

FREQUENTY ANGLEy DEG
L& 2N 32 44 U & TJ ag EM) 100 110 12C 130 140 150 160

L/3-0N TAVE BAND SCUND PRESSURE LEVELS {(SPLY CON 20.5 METER RADILS

54 T1.9 6Te0  £7.1 Tlal AB.1 T3.2 62.4 67,3 666 TI.7 707 T1.8 73.2 7C.6 7Tl.7T 72.6
[ EE.T Hieh Hhsl B4 bY.E 55,7 B5.1 66t 85,6 69.1 &7.9 68.8 65.4 TL.0 Tl.4 T2.5
hit} EE.G AT L ES.4 64,6 04.9 64,4 6.6 65.9 63,9 68.T E8.7 €5.5 V0.4 Tl.s T2.4 T2.6
LJ0 7 Tlel Tlel TCa7 £3.9 Tle2 1.7 68.4 Te4d T2.2 TZ.4% 12.3 13.6 T4.1 T4.l 12.8

T2
124 5.4 75,9 74,9 T5.2 Tbel T2.0 T3.T T34 T2.2 T5.4 75.7 15.8 5.7 75.2 T15.1 T3.9
160 T84 TGk T5.3 T3.9 T3.d T2.8 7T2.L 7226 T3.3 T4.l Téa.é T5.5 74,6 T%.1 T3.6 13.3

230 7.0 77.9 15.6 72,4 7.4 Tu.b Tu.2 TU.2 T3.0 Tl.4 72,5 T2.6 12.4 12,4 73.8 12.1
259 Elv3 B0.9 77¢L [Tef& The3 TS5ed T2.0 T34 1329 75.4 76,9 T8.5 17.9 TE«dl 75.9 73.3
E1 A E4.h BHGS AT.0 R3.5 HZ.A  B2.6 79,1 TH.B 79.0 B80.5 79.6 Bl.4 EQ.E ¥l.0 T8.3 Té.5

400 LEd.¢  97.5 L02.7 ShH.T 98.2 97.5 93,5 92.3 92.3 F4.8 91,3 $3.9 53.0 8.0 Bd.5 B89.6

533 BS.5 85,3 A6.0 R#3.9 83,0 HU.T f8.d TR.5 3J.0 BLl.7 91.7 82.8 83.0 83.8 8.8 TT.V

532 F4.3 NE.4 R4.7 4.9 AL T T9.2 Tr.0 T7.3 79,3 01.3 21.8 82,9 B4.2 B4.T 8G.5 7646

BB R £6.4 A%e2 Su.f RE.H BT.l 45,1 84,3 B4.l B6.4 B&.8 ET.4 SL.4 SCa3 Sl.8 8.1 B84.2

L2 ES.1 d6el #5.1 4.3 2.0 T9.9 T4.4 TB.3 8.1 HK1.9 B83.8 85.2 &85.5 B85.3 8.6 17.6

. 12 %4 E602 HEL? Po.2 85.7 4.4 81.5 79.90 8.6 3l.2 B3.9 B4.4 PBE.2 ET.E 87.1 824 T6.1

' L&ud Eh, b BS.9 HBB.& R4,5 H3.9 Bu.b TT.3 Ta.5 79.9 Bl.l 82,8 B4.4 F6.8 8L.6 El.9 T6.3
L 2001 B3.6 H4.% Ba,1 B83.%5 7.5 T9.6 T5.9 75.1 TTal 79.3 BO.B §2.0 B4.5 84.3 79,6 T4.7
;? 'f 2500 ElaS B30 BL.O 82,4 807 TT.7 74.9 T3.2 5.5 T1.7 7T9.4 80,5 E2.5 Efe.4 TBe2 T34
: 3154 EL.6 Fled dla4 9l.b TGu% T7.8 T3.B T1l.3 73.8 7T6.8 7TB.3 1¢.4 EC.E BC.9 7T6.1 T2.2
wQGU B, 82.l 9L.% 02,0 B3 7.0 P2.3 7u.3 73,3 ¥5.1 77.0 78.1 80.0 B8L.0 75.8 7Tl.Z

5040 Bhul BUslL 89.4 Al.2 Tde9 T5.2 7.6 68,9 Tl.b T3.2 75.9 7T6.0 78.9 T7.1 T4.b6 6%.0

H34- FG.E  80.7  THen BUe? TT.4 T6.7 Tle5 6T.0 7T0.4 Ta4.0 76,0 76.7 T1.1 7TE.0 T3.5 49.1

- . 801 ALl Du.f ROLZ BI.4  TT.T TH.8 72,5 67T.3 Tled T2.8 T75.2 7e€.1 8.6 T8.0 T4.2 69.0
L0503 TH.2 TB.S  T1.5 18,7 T5.2 T4.2 07.9 65,2 68.7 Tla2 T4.0 T4.2 77.0 7T5.7 72.7 066.9

1250 TEol TEwb T54& TTel Thel TZe3 Bbal 63,3 67,6 6%.6 T2+4 72,8 15.4 72.8 72,1 £5.3

L6007 T4.0 T3.8 T2.5 2.5 TC.0 67.7 61.9 59.1 63,1 65.6 €8.1 £9.2 Ti.l TC.7 €7.2 62,3

2a00u Er.h HBLS  ETa& 6T46 L% 0 bild Ge3 S4.6 58.2 60.7 H2.6 €h4.2 66.6 €E.8 63,2 56.8

NVEE ALL  1d1.7 LiCes 132 SGu3 SS.7 Yd,n 95,1 94,2 94.8 96.9 95.6 57.7 S8.0 67.9 S4.2 G2.5

CISTaMC L SIDZLINE PERCIIVEN NOISE LEVELS
) 152.4 M 6.7 H#2.2 A9,7 86,2 Gl.u J0.8 85.2 87,5 88.7 0.8 E9.4 S0.4 BS5.5 B87.2 80.8 75.0
&2 Ad4 .8 M £7.7 4.9 B2.C Al.4 83.5 43,5 81,0 Bu.5 91.5 B3.5 B81.9 £2.9 E£l.8 5.3 72.7 66.7
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TABLE VI. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 85 PERCENT OF TAKEQFF
NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10°% Pa; PWL referenced to 0.1 pW.]
{c) 86 Percent speed; fan physical speed, 1909 rpm; fundamental blade passage frequency, 477 heriz

(c-1) Data referred to source and normalized to 1 meter

FREQUENCY ANGLE, DEG SIMPLE
SOURCE
1 290 3¢ 4C 50 64 79 BG 90 160 110 I12¢ 139 140 150 160 (5PL}

1/3=0CTAVE HANG SGUND PRESSURE LEVELS (SPL) CN L.C METER RADILS

5] 191.9 G8.8B 69,9 98.6 100.3 10l.1 101.4 102.9 9943 10149 162.8 1€3.4 10440 §C€.4 107.& 106.3 103,1

LE] 11i.2 100.4 98.9 98,0 99.2 [0l.2 102.9 101.9 102.2 100.5 104.9 102.9 105.2 10640 107.9 10%.4 103.8

40 L2 9%.6 S3.5 §T.1 97.9 59,1 91,7 ddab 9842 10142 102.9 1C4.0 1GE.& 1GT.4 10641 110.¢ 103.4
144 1uS.6 LUS. € 10547 1C2.9 103.9 [03.6 103.1 103.7 193.9 105.7 1€6.7 1CT.5 ICE.7 10%.9 110.2 119.1 106.4
1253 16€.1 10924 109.7 109,86 1J8,% 106.9 107 .2 107.6 107.9 10%.4 110.1 110.5 110.7 111.é 111.7 11046 1094
164 1CE7 11046 105.2 10747 L0644 LuT.l 106.1 10649 107.2 108,101 108.2 11G.3 16S.1 108,.9 108.7 108.8 108.2
2:34d I1€.4 111.7 L12.€ 106.4 107.6 Lus.6 105.1 105.7 105.7 195.6 106.7 1G745 1CE.€ 1€<,1 1C8.4 108.1 107.9
2540 11246 115.5 113.3 111.1 109.5 109.3 10%.5 8.1 109.3 110.8 111.5 112.0 112.6 112.1 110.5 107.8 ill.1
315 11746 117.1 115.0 1EZ.1 110.8 109.1 td9.0 39,1 10%9.5 Llilal L11.6 112.5 113.0 113.0 110.6 10%5.8 111.9
400 12442 122.4 123.6 12048 119,1 L17.4 115.6 Ll4.9 116.6 11844 118.3 150.5 115.6 111 114.4 113.7 119.1
509 134,3 132.5 134,10 130.3 13G.5 £27.6 125.1 L2541 12648 128.8 127.5 129.7 130.1 125.1 122.8 122.7 12%9.1

63y 11841 119.6 11846 117.6 115.6 113.6 11246 113.3 114.0 1168 117.1 11€.2 ]119.1 L1€.0 113.1 111.4 I16.5

804 115.C 12040 12040 118,7 1L7.7 L1544 114.5 L115.0 11549 118.4 11S.4 L1§.8 1Z21.C 11%.7 114.0 111.9 1i8.1

1002 122.9 124.0 123.5 124.5 125.2 122.7 118.7 118.4 119.4 12142 123.0 123.5 125.5 122.5 117.0 116.86 122.5
1259 118.4 11947 119.6 118.7 117.1 115.4 113.4 11441 115.4 11741 L1B.7 12C.2 120.9 118.1 113.2 111.5 117,86
1600 T19.42 12046 12048 120.3 115,01 117.9 114.0 11421 115.6 117.3 119.1 120.€ 122.5 12€.0 114.0 111.2 118.8
2000 I18.4 119.9 129.4 119.5 118.7 115645 113.0 1125 11329 115.9 117.7 119.6 122.0 115.2 113.7 110.8 117.8
253U L1645 118,101 E1B.1 1184l 117.1 114.8 112.0 Lllel L12,3 114a1 L1643 11742 LES.€ 117.1 1k1.3 LCB.7 115.9
3150 I11549 11708 L117.6 117.€ 11644 114.6 L1149 110.1 110.9 114.1 115.4 11€.7 117.€ 115.9 110.8 108.3 115.1
4000 LLALS 10747 11705 11747 [16.5 114.2 110.5 109.2 11047 L112.2 11422 115.5 11649 114.9 110.4 107.1 ll4.5
5wl 11547 11640 116.5 117.5 115.5 L12.0 108.7T 107.3 109.2 110.7 113.0 113.6 115.8 112.3 105.C 105.2 113.2
6301 115,01 11725 11640 L16.3 114.0 113.8 110.0 106.3 107.8 111e3 L13.3 114.3 1146 112.6 16E.5 105.4 i13.1
Bouu I06.4 11745 116.7 11647 §lbe4 112.9 103 .0 107.0 109.7 11049 113.2 113,9 116.1 1L13.9 11042 106.,0 lil3.4
10C¢ 20 11543 11643 115.3 115.8 112.6 111.9 197.3 105.9 108.4 109.9 112.3 13,3 1}15.] 112.8 10G+3 104.8 112.3
12500 11,4 115.6 11422 115.7 11246 11222 106.7 105.2 108.7 109.6 112,1 113.1 118.7 112.4 110.1 104.5 112.1
16J0v 11643 114.2 112.7 11248 110.5 108.1 104.0 102.7 105.7 107.7 11042 111.3 112.8 111.4 108.90 103.1 109.9
20Gdy [1942 1109 L10+% 105.9 106.6 104.7 100.9 100.8 194.0 105.6 1C7.4 1G9.1 111.{ 10€.1 106.1 100.5 107. 4

OVERALL 126,00 135.2 136.C L33.7 133.3 130.9 1287 1280 129.5 131.5 131.& 132,27 134,2 13:.6 127.4 126.4 132.1

POWER
LEVEL
(PWL}

120.8
121.5
121.1

[24.1
127.1
125.9

125.6
128.8
12%9.6

l36.8
146.8
134,2

135.8
140.2
135.3

136.5
135.5
133.6

132.8
132.2
130.9

130.8
131.1
130.0

129.8
127.6
125.1

149.9



TABLE VL. - Continued. FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-3 CONFIGURATION WITH 95 PERCENT
OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10°3 Pa; PWL referenced to 0.1 pW.]

SO (c) Concluded. 86 Percent speed; fan physical speed, 1909 rpm; fundamental blade passage frequency, 477 hertz
=
o 5 (c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity
= =2
-] FREQUENLY ANGLEy DEG
=~} g: e 2u 30 40 54 -1V To L] 30 100 110 12¢ 13¢C 140 150 160
Dy
EE s 1/3-0CT4v: BAND SOUND PRESSUFRE LEVELS (5PL) CN 30.% METER RADILS
E g 51 T2.7 65,1 69.2 68.9 TOub Tlah Tl.7 T3.2 69.6 T2.2 73.1 12,7 5.1 15.7 17.9 19.8
613 Eles T3aT 6942 6B.3 69.5 TLaS 73.2 T72.2 T2.5 Ta.8 T5.2 72,2 15.5 T€.3 TBe2 T9a7
:j &7 84 T3.5 £%5.9 69.2 67.4 0B.2 69.4 69.0 T0.7 68.5 Tl.5 73.2 4.3 7.5 11.7 19.4 4€0.3
100 1.8 1540 1640 T342 The2 T3.9 T3e4d Té4ad The2 TEeU TTWC 77.8 75.0 EC.2 8Ca5 BCu4
L25 196 79.7 T9.0 T9.9 T8.7 TT.2 T7.5 TT.9 T8.2 TI.7 80.4 8C.8 8l.0 81.5 82,0 80.%9
(N3] 160 0.9 79.5 T8.J 7647 TTed Thad TTe2 TT45. T8.4 79,5 EL6 7944 T5.2 79.0 7T9.1
P‘ 2400 BC.T A82.0 82.6 TS.7 T7.9 7T6.3 Th5.4 T6.0 T6.0 75.9 TT.0 1.8 18.9 7S.4 T8.7 18.4
Ty B 253 £3.9 85.8 83.6 8l.4 7TS.8 T9.6 73.8 7TB.4 T9.6 B81.1 8l.3 83.3 82.9 B2.4 Bl.8 T8.1
315 £7.9 8&7.4 8543 82.4 Blul 7944 T9.3 TO.4 19,8 Ble4 B1l.9 E£3.2 €3.2 E3.3 83.9 80.1
. 403 S4.5 93.6 93.8 9l.0 85.3 8T.0 B85.8 85.1 8548 d8.6 88.5 SC.7T S5C.1 BS.3 84,6 83.9
L 542 1¢4.5 192.7 104.3 L00.5 100.7 97.3 4.3 95.7 97.0 99.0 57.7 $6.9 10d.3 55.3 93.0 92.9
632 BY.3 B9.4 Bi3.8 B87.83 85.8 83.4 82.3 B3.5 A4M,¢ B7,0 BT.3 EE€.4 B9.3 BE.2 83,3 Bl.e6
Add €942 5042 SU2 ABaG 8749 B5.0 B&.T B5.2 B6e.l 8846 9.6 90.0 Sl.Z2 E%.9 84.2 82.1
Lodg €301 9442 93,7 S4.T7 95.4 92,9 88,9 88.5 89,6 9l.4 63.2 S3.7 S5.7 Gz.T E7.2 E6.8
1250 Ef.5 89,8 B9.7 @B.8 B7.2 B85.5 A3.5 B4.2 85.5 B87.2 B88.8 GS0.3 Sl.{ BE.2 83.3 8l.6
16100 ES.4 90,7 93,5 9U0.% 39.2 BY¥.1 B84%.1 84,2 85.7 8T.x BGS.2 90.7 53.&£ S(.1 84,1 £81.3
Aidu Ed.4 89,9 9.4 89,5 dd8.7 Ba.5 83,0 82.5 B83.9 85.9 67.7 €9.6 $2.0 8%.2 B03.7 Bl.A
250y B&.4 RS.J 83,0 38,0 B7.0 B4.7 Bl.9 Bl. B82.2 H4.0 Bs.2 87.1 89.5 87.0 B8l.Z T7B.6
Al5a cf.6 A7.5 87.3 B8T.2 E6.1 B84.3 8l.6 79.8 B8U.6 83.8 B5.1 Bé.4 E7.3 B8Ff.6 BJ.5 76.0
LU0 fH.¢ B7.2 AT.0 87,2 86.Q 83.7 83.0 78.7 80.2 8l.T 83.7 E5.0 Bbef B4 TG.9 Tbab
5300 E4.G B5.2 BS5.7 96.7 84.7 Bl.2 Tr.9 Toe.5 Td.4 T9.9 B2.2 82.8 E5.C Bl.S T8.2 Ta.4
630 E2.% 86,27 84.7 B85.0 B2.T 82.5% 78.T 5.0 76.5 8Q.0 82.0 B3.0 82.2 62.3 17.2 T4.l
Buud Peeqd BD.6 83,8 H4.8 2.5 8led TT.1 7542 T7.T T9.0 BLe3 B2.0 E4el B2.0 78.2 T4.l
10000 Pzed H344 B244 #H24G 76T 79,0 That T3.:2 T5.5 TT7.0 79.4 BO.4 E2.2 7T5.9 TE.& T1.9
\r@: FGal E1,3 77,5 Al.4 78.3 TT.9 T2Z.4 T3.9 T4.4 75.3 T7.8 T8.8 El.4 TE.l1 75.8 70.2
160 762 T8B.L 75.5 T6.T Tauds T2.d 67.9 6646 69.6 Tlab T4al 75.2 ThT 75.2 Tlu9 66.9
ZGJUJ\\NQifnﬁ T2al 7146 7lal 6748 6547 h24l 6149 6541 6647 €8.6 10,2 1241 703 €722 617
nveraLL  1Ce x&gi.z 1961 103.7 LC3.4 10J.9 98,8 98.2 99.6 101.6 10L.€ 1C3.2 104.2 1Cz.6 Sl.4 G6.6
AN
DISTaMCc SIDELINE PERCEIVED NOISE LEVELS
O \iz-& 4 fu.5 R9.u q\f(& 93.5  S4.9 3.3 92.6 024 93,9 95.7 $5.5 5643 S6.C $2.6 B4.T 793
en ECL AN Tlel 7S.5 5.0 W4y d7.2 56.2 85.2 05.0 9646 88.4 88,0 8.8 68.2 84.8° 76,5 70.9
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TABLE . - Continued. FAR—FIELD}I@ISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH $% PERCENT OF TAKEQFF
y
-//NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2)(10'5 Pa; PWL referenced to 0.1 pW.]

. /”(d) 93 Percent speed; fan physical speed, 2071 rpm; fundamental blade passage frequency, 517 hertz
) (d-1) Data referred to source and normalized to 1 meter
/
P “EREOUFNCY ANGLE, DEG SIMPLE POMER
o SOURCE LEVEL

16 2¢ 30 4C 50 60 Ty A 990 100 110 12¢ 136 140 150 160 {S5PL)  (PWL}
1/3-0CTAVE HAND SGUND PRESSURE LEVELS (SPLY} CN 1.0 METER RADILS

54 10440 1Cle3 10203 LCGLla7 10143 102.5 193.3 103.8 102.5 10540 105.7 107.2 1077 1GE.T7 11C.3 11l.% 105.7 123.4
b3 101.1 103,5 101.5 101+2 L00.5 LU3.8 105.3 103.5 102.8 105.0 10%.1 106.1 107.¢ 105.0 110.1 112.2 105.8 123.5
B8O 1¢2.2 102,06 10L.3 $5%5.8 99,3 L0Lls1l 1l02.3 101.9 10Ll.8 104.3 105.0 107.2 1G5.0 116.6 112.0 113.C 106.2 123.9

103 115.3 11C.1 1C9.8 107.2 1C6.5 106+6 L1080 105.5 10645 108.3 1C8.8 110.€ 112.0 112.8 113.2 i13.C 1(9.5 127.2
125 1854 L1140 1117 L109.9 109.2 109.0 109,00 109.% 1094 11l.4 11244 L113.3 113.4 113.7 113.7 112.7 114 129.1
16y 11122 111-7 11143 109.5 108.5 109.3 108,3 109.8. 109.8 111.3 1120 113.1 112.0 112.3 11l.2 1il.% 110.9 i28.8

290 J1Z+2 112.5 111.5 1CEel LCT43 10645 L05.8 106,5 l06.6 L068.3 1(9.0 10%.9 111.C 111.6 110.5 1id.2 109.2 126.9
250 11547 115.0 11440 11242 L11.7 110.5 109.9 139.5 11044 112.7 113.5 115.1 115.9 115.0 112.4 110.5 112.9 130.6
315 117.7 1177 115.6 114.4 112.9 1116 112.9 112446 L1244 l14.6 114.€ 115.2 11%.€ 114.7 112.¢ 110.5 1140 131.7

2

8.0 115.2 114.48 I17.3 135.0
1.1 126.2 122.% 128.8 146.5
1.2 11647 L14.3 119.9 137.86

400 12024 121.2 120.5 11840 1lée% 114.2 113.9 §l4+0 114.9 116.7 118.C 115.0 115.4 1
500 122.9 133.,9 130.6 130.6 130a1 125,7 128.1 124.6 127.4 128.6 126.6 129.0 130.9 1
&30 122.6 12341 121.7 12049 120.1 116.4% L1l6.4 llé6.l 11lB.6 120.7 120.6 121.0 122.2 1

LYl

a0d 120.1 120.9 121.1 L16.4 11B.2 116.2 115.9 116.,9 118.7 130.7 121.2 12).5 122.5 1&1.2 115.7 113.3 119.7 137.4
1002 125.1 L2€.8 127.9 126.8 125.4 120.9 123.3 120.9 121.8 124.6 125.6 L2E.T 126.3 1l24.4% 118.6 117.3 124.8 142.5
125 119.7 121.7 121.8 120.8 11920 11648 115.8 11643 118.0 12040 121+2 12246 122.2 115.7 115.3 113.5 112.7 137.4

1600 12127 12345 124.2 12342 122.2 119.9 117.2 117.4 120.0 12049 121.9 123.5 1Z6.2 122.2 117.2 113.8 121.8 139.5
2009 120.3 121.6 122.4 122.3 121.1 11848 115.8 115.1 116.6 11849 12041 121+2 12%.1 12G.6 115.4 112.5 120. 0 137.7
2500 118.9 120,7 120.7 126-9 119.5 117.2 11%.9 113.9 115.0 117.7 118.9 120.0 121.5 118.9 113.4 11l.1 l18. 4 136.1

3154 118.1 12046 12343 119.8 116.5 1168 116.8 112.68 114+3 11741 117.8 119.1 115.8 117.8 113.0 113.2 117.5 135.2
4000 118.7 119.9 123.2 12042 118.T7 116.7 113.2 112.4 114.0 116.2 116.9 118.5 119.7 117.2 112.7 109.6 117.2 134.9
5609 117.4 118.1 11843 119,6 11646 113.9 L1l 11001 11243 113.8 115.4 11641 11B.2 11446 1ll.4 107.5 115 % 133.1

&300 116.5 119,09 117.8 118.3 114.9 115,46 t11.9 109.3 11k.4 L14.8 11641 117.1 11€.5 115.5 110.4 10746 115.3 133.0
8000 IL7.8 119,1 113.8 118.8 £35.5 114s1 1113 109,01 112:.6 113.8 1156 116.3 11P.7 115.8 111.8 L07.9 115.5 133.2
1000w 1167 11745 11742 11748 113.5 L1342 109.0 108.3 11047 11248 11445 11542 11745 114.5 111.0 106.% 114. 2 131.9

12500 116.3 1168 11642 L117+8 1135 L12a7 108.7 107.5 110.9 11247 11442 115.2 1174 11444 112.4 106.1 Ll4.0 131.7
16000 11324 115.1 Jl4ud 114e9 111.2 L09.9 L05.7 104.9 108.4 110.T 112.4 113.0 114.9 112.9 109.7 105.2 1il.7 129.4
20002 111,5 11240 111,46 111.8 1€7.3 Lu5.8 102.6 103.2 106.2 LOB.3 1C9.5 110.8 112.7 11C.8 10B8.2 102.4 109. 1 12648

OVEFALL 125.6 135.8 135.5 L35.C 133.8 L30.7 130.7 129.1 131.2 132.9 133.0 134.8 135.8 134.5 130.0 122.7 133.2 150.9



TABLE VI. - Continued. FAR-FIELD NOISE OF 1, 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT
OF TAKEDFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE
[SPL referenced to 2x10™° Pa; PWL referenced to 0.1 pW.]
(d) Concluded. 93 Percent speed; fan physical speed, 2071 rpm; fundamental blade passage frequency, 517 hertz

(d-2) Data adjusted to standard day of 15° ¢ and 70 percent relative humidity

FFECUENCY ANGLE, DEG
10 Z0 3g 4G 53 6y Tu 80 90 100 110 120 130 144 150 160

1/3~0DCTAVE BAND SOUND FRESSURE LEVELS (SPL} EN 20.5 METER RADILS

53 Thded Tlab T2.¢ 2.0 Tleb T2.8 T3.6 Tée.l T2.8 7T5.3 76,0 79.5% T8.C 75.0 80.6 E1.7
63 Tlad 73.8 TlaB8 Tleb6 T0u8 T4.1 75.6 T3.8B 73,1 75.3 75.4 Téu4 TT.9 T5.3 80.4 B2.5
LIS T2.6 3.3 TL.& TC.l 6%S.6 Tlad T2.6 T2.1 T2.1 Theb T5.3 T7.5 19.2 8(.9 B82.3 83.3
100 €EC,6 BC.4 B3.1 T7.¢ T6.8 T6.% 78.3 7T5.8 T6.8 7TB.6 15.1 80.9 €2.2 E€2.1 83.6 £3.2
125 75,7 81.3 82.06 8U.2 T79.5 T9.3 73.3 79.7T 79.7 Bl.T 82.7T 83.6 83,7 84,0 84,0 83.0
1A9 Bl.b 82.3 8l.6 79.0 7B.8 T9.6 7B.6 80.1 80.1 Bl.é& BZ.3 E2.4 £2.2 BZ.6 £l.5 8l.7
2 82,6 B3.8 B8l.8 T8.4 77.6 7648 Tbal Té,8 T6.9 T8.6 79.3 E0.2 &81.2 8]1.9 EQ.8 BO.5
250 A&.0 85,3 H84,3 82.5 82.0 80.8 T9.2 T9.B B80.7 B83.0 83.8 85.4 86,2 85,3 B2.71 80.9
315 88,0 88,0 85.5 E&4.7 B83.2 81.% Bl.2 82.7 82.7 B4.9 E4.9 85.5 B5.5 85.0 82.9 B0.8
402 Clof S1le4 90.7 B8,2 Q6.6 Ba.4 B%.1 B4.2 85.1 B6.9 BB.2 E5.2 ES.& FE.2 HB5.4 84,8

500 1672.1 102.1 1l09.8 100.9 100.3 95.9 98.3 94.8 97.6 98.8 96.8 65.2 101.1 1Cl.3 96.4 93,1
&390 €z.FE 93,3 91.9 91.1 90¢.3 Bb.s 8b.6 086.3 08.8 90.9 S0.8 9S1.2 S2.4 %l.4 86,9 B4.5

. 8040 3.3 91.1 91.3 £9.6 8B.4 Bb.4 86.1 BT.1 88,9 90.9 Sle& S1.7 S3.1 91.4 £5.9 81,5
1002 €c,3 S7.) 9H.1 S$7.C S55.6 91.1 93.5 9l.1 92.0 94.8 55.8 98.9 S¢€.5 94.6 88.8 87.5
1259 £€.8 91.R 91.9 50.% 89.1 B86.9 85.9 86.4 88.1 9U.1 91.3 S2.7 S2.3 8%.8 85.4 8l

1oud €1.,8 S3.6 94.3 93.3 S2.3 9D0.0 87.3 87.5 90.1 91.0 S2.0 G53.6 S6.2 S2.3 £7.3 83,9
2009 SC.3 9l.6 92.4 9213 91.1 BB.83 85.8 B5.1 A86.6 8B.9 90.1 %Sl.2 S4%.1 S0.6 85.4 82.5

2500 B€.8 9C.6 9J.86 90.8B 89.4 B7.1 B4.8 A3.8 B4,9 87.6 88.8 B9.9 Sl.4a 8H8.8 £83.3 B8l.0
3150 £7.¢ B8%.7 90.0 B8S5.5 BH.Z B6.5 B84.5 B2.5 84.0 B86.8 E£7.5 88.8 ¥€S.5 £7.5 B82.7T T79.6
4009 EH.7 B9.4 89.7 BS.7 B8B.2 8642 082.7 B8l.9 83.5 85.7 86.4 EB.0 £9.2 BE.7 82.2 79.1
5007 a¢.6 87.3 87.5 88,8 85.8. 83.1 B8D.6 79.3 B8l.5 B83.0 84.6 85.3 @87.5 82.8 80.¢& Tb.7
XV S £5.6 B87.7 B86.5 87.C B3.6 84.3 80.6 78.0 80.1 B83.5 B4.8 E5.8 85.6 B84.2 19.1 T6a3
80U 88,9 8T.2 Bb.9 B6.9 B3.6 82.2 7T9.4 7T7.2 80.7 8§l.9 831, T B84.4 8€.T 82.9 T9.8 T6.0
10020 £2.F B4.6 B84.3 B4.9 .80.6 BJ.3 Tl T5.4 TTe8 T9.9 Bl.6 B2.3 84.6 B8le6 TB.1 73.6
12509 82,0 PB2.5 £1.5 83.5 79.2 TB.5 Ta.4 T3.3 T6.6 TB.4 79.9 EC.5 EI.,1 EC.1 78.1 171.8
i60uo’ TTa2 79,0 T8.3 7848 75.1 72.9 6.6 68.8 T2e3 Téeb Tb.3 TELF TBa8 TE.T Tidb6 9.0
20000 1246 T3e3 T2.B T3.0 68,5 6T.0 63.8 64,3 67.3 £9.5 T0.T T1.9 3.2 T1.9 69.3 63.8

OVERALL  1CE.7 105.8 105,4 104.9 103.9 100.6 100.8 99,2 101.2 103.0 103.0 164.8 10E.7 104.5 10C.1 57.8
FISTANCE SIDELINE PERCEIVED NGISE LEVELS

15Z2.4 M E0.2 HB.6 9244 F4.8 95.6 93.9 9%.B 3.5 95.T 9743 S6.8 ST.5 S51.4 G4.6 8T.4 B80.5
AULO  84.2 86.8 BT.9 BA.2 BT.3 86.1 88.3 89.9 89.1 £85.9 £5.08 8.8 T79.4 72.0
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TABLE VI. - Continved. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF
NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

-5 Pa; PWL referenced to 0, 1 pW.]

[SPL referenced to 2x10
(e} 100 Percent speed; fan physical speed, 2227 rpm; fundamental blade passage frequency, 556 hertz

{e-1) Data referred to source and normalized to 1 meter

FREQUEMC Y ANGLE, DEG SINPLE POWER
SOURCE  LEVEL
10 20 30 4G 50 60 10 80 90 1006 110 126 13¢ 140 150 140 (SPL) (PWL)

1/3—0CTAVE BAKND SOUND FPRESSURE LEVELS (SPL) CN 1.0 METER RADJUS

54 1C546 10249 10301 103.3 L1041 104,8 105.3 105.6 103.9 107.3 106.9 10B.4 105.2 111.1 112.8 113.3 107.6 125.3
63 10220 10441 103,0 10243 L03.5 102.8 103.5 103.6 102.6 105.5 105.5 10T7.& 16G%.8 111.8 113.1 114.7 107.4 125.1
80 1CS.€ 10S.¢& 106.6 103.8 106.3 105.8 10541 104.1 103.9 106.9 107.8 10S.2 111.8 113.6 114.8 116.0 109 3 127.0

109 TCELR 10748 1074€ 107.6 108.5 110.0 10T«6 10741 1090 11046 111eS 11222 114.1 114.6 115.8 115.8 1il.3 129.40
125 11156 i13.1 113.6 11148 111.5 112.3 )113.3 111.5 112.5 113.6 L14.5 115.1 115.8 116.1 116.6 L14.7 113.7 131.4%
160 11943 114.2 113.0 111.5 110.0 112.5 L11.3 11242 113.2 115.7 11423 115.5 L14.5 115.5 115.2 113.6 113.8 131.5

200 314.3 11%.3 113.6 112.0 111.8 1118 109.0 109.2 110.8 110.0 111.0 £12.1 113.2 114.0 113.0 112.7 111.9 129.6
250 F1747 11745 11548 11445 1137 111.8 11142 11043 1118 11440 11447 116.3 116.5 11€.0 113.8 112.4 114.3 132.0
315 12640 119.0 1174¢ 15548 1155 11443 11425 113.5 11541 117.1 118.6 119.6 115.8 117.0 116.5 jla.d 1i7.0 134.7

400 120.5 121.0 1206 1174% 11620 115.7 115.0 115.7 116,2 118.5 11947 1205 12Ca9 L1B.9 116.0 li%.% 118.3 136.0
500 128.4 130,5 128.4 L27.2 125.2 12444 12744 12444 125.5 124.9 126.4 128.1 127.9 125.4 123.2 121.1 126.4% 144.1
630 12A.9 129.5 126.9 125.7 123.7 122.7 125.9 123.4 125.0 125.2 12640 12748 127.4 E24.9 122.5 120.4 125.6 143.3

ROO 11948 121.3 121.C 123.5 1157 117.5 118.2 119,3 120.5 122.7 123.5 124.2 124.9 12Z.5 ll?.é 115.1 121.5 139.2
1009 le2.6 1259 12449 12543 124.9 122.9 12).9 1213 12343 124.8 124.9 126.5 12648 122.6 118.8 117.3 l24.2 141.9
1253 123.2 12642 12542 12542 12442 1223 12325 12143 123.3 1247 124.2 12€.4 126.5 123.5 119.3 117.9 124.0 141.7

1607 12243 124,86 12541 12%.1 124.0 123.3 119,6 119.5 121.1 123.0 124.1 125.7 128.2 123.1 118.5 115.5 123.7 14l.4
2000 1212 122.4 122.6 122,77 12149 119.9 11746 11726 119.2 121.1 122.4 123.5 12641 12C.9 116.4 114.0 1215 139.2
2500 leCel 121.1 12145 12240 12141 L18.6 11741 11645 118.1 120.0 121.6 122.1 124.C 120.I 115.0 113.0 120.3 138.0

3150 116.6 126.6 120.4 121.1 120.1 118.5 116.8 115.8 1170 159.6 1:l.0 121.9 122.€ 115.5 114.5 L12.2 L19.6 137.3
4000 119.5 12C.2 120.7 121.0 120.0 117.5 115.5 114.7 L16.5 118.2 119.5 120.4 122.0 11%.0 114.9 111.6 118.8 136.5
5uCy 117.5 118,2 11A8,¢& 120.2 117.9 115.,1. 112.9 112.6 1146 116.6 11841 118.2 120.4 11&.2 113.1 109.3 117.0 134.7

6300 117.2 11€.8 11746 L1i7.9 115.9 115.8 113.4 L11.0 11341 117.1 1168.5 119.4 115.1 117.6 111.9 109.C l16.7 134.4%
AQO0 11727 11Ba6 11729 11822 11642 1l&%.6 112.2 111la% L14e b 11642 117.7 118.2 120.£6 117.6 113,2 109.2 Ll6. & 134.3
10000 116.0 116.3 11548 11647 11442 113.4 110.4 110.2 112.7 115.2 117.0 117.2 L19.0 L1£.0 112.5 106.4 1i5.2 132.9

12500 115.5 11%.7 114.8 116.5 114.0 112.5 10%.7 10945 11342 114.8 11648 1072 119.5 11€.0 113.7 107.7 115.1 132.8
16000 112.4 11342 112.7 113.0 111.0 109.2 106.8 10647 110.0 11245 11442 114.9 116.7 114.7 110.9 106.5 112.5 130.2
20009 11€.0 109.6 109.5 110.2 106.8 105.3 103.3 104.7 108.4 110.5 L111.7 113.5 114.5 112.3 109.5 103.9 110.0  127.7

OVERALL  T24.7 136,5 135.3 135.0 133, 7 L32.3 132.4 131.1 132.7 133.9 134.8 136.2 137.0 134.0 130.5 129.1 13441 151.8

o



TABLE VI, - Concluded. FAR-FIELD NQISE OF 1, 2 PRESSURE RATIC, QF-9 CONFIGURATION WITH 95 PERCENT

OF TAKEQFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x107°

Pa; PWL referenced to 0.1 pW.]
(e) Concluded. 100 Percent speed; fan physical speed, 2227 rpm; fundamental blade passage frequency, 556 hertz

(e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

FR{ QUpHMCY AMNGLE, DEG
10 20 30 4C 56 60 70 BQ 949 180 110 1240 13C 140 15¢C 160

1/3-CGCTAVE BAND SOUND PRESSURE LEVELS (SPLY) CN  3Q.5 METER RADILS

G 7,5 72.2 Td.4 T3.6 Taeh T5.1 T5.6 -78.9 T4.2 Tl.6 7.2 7T8.7 15.& Bl.4 £3.1 83,6
63 72.3 The4 T3.3 T2.6 7T3.8 7T3.1 73.8 73.9 7T2.9 75.8 75.8 717.9 80.1 8.1 83.4 85.0
&u 79.% 79,9 T6.5 T4.1 V6.6 T6.1 The.d Tées T4a2 TT.2 TH.1 15.5 E€2.1 EZ.9 B5.1 £6.3
160 75.1 7841 77.9 11.5 7B.8 80.3 77.2 T7.4 79.3 80.9 ¢€i.8 €2.5 E4.4 B4.9 86,1 F£E.l
125 81.9 83,4 B3.9 B2.1 81.8 82.6 08).6 8l.8 82.8B 83.9 B4.8 B5.4 BE6.1 8&.4 8649 85.0
L60 E4.6 B4.5% B33 8l.8 AQ.,3 82.8 91.68 02.5 B3.5 8640 B84.& E£.2 &4.F £5.B 85.5 83.9
2430 4.6 BS5.6 H3.3 £2.3 8Z.1 8241 T?.3 79.5 Bi.1 80.3 El.2 €2.4 E3.& 84.3 £3.3 E3.C

25) B, B7.8 B86.1 84,08 B4,U0 8B2.1 8l1.5 BO.6 82,1 84.3 85.0 Bé.6 BbH.8 8&.3 84,1 82.7
315 <¢.3 84,3 87,9 86,1 85.8 #s.6 B%.8 B83.8 A85.4 BT.4 B8.9 89.9 90.1 8T.3 86.8 B84.3

LI 0.7 91.2 Sl.1 88.1 d€.2 85.9 B5.2 B5.9 06.4 88.7 89.9 S0.7 GSl.1 ES.1 E6.2 B4.h
S0 CR.6 100.7 SR 6 ST.4 95.4 F4.6 9T.6 94,6 95.7 95.1 G6.6 SB.3 6GB.l SE.6 G3.4 Sl.3
630 €7.1 99.7 S7.1 55.9 5$3.9 92.9 95.1 93.6 9%.2 95.4 6.2 GB.0 ST.£ S%.1 92.7 90.6

8d4 $0.0 91.5 91.2 S0.7 89.9 87.7 88.4 89,5 90,7 92.9 93.7 6G4.5 $S5.1 9z.7 87.4 B5.3
10400 $Z2.8 98.0 5.1 $5.4 95,1 93,0 9l.1 9i.5 93.5 95.0 95.1 9€.7 97.6 53,8 E9,0 BT.5
12 50 €2,3 9€.3 95.3 95.3 94,3 92.4 93,6 9l.4 93.4 F4.8  94.4 G6.5 S6.6 3.6 EG.4 B8. 0

1609 3.4 54,7 95,2 95.2 94.1 93.4 B9.T 89,6 91,2 93,1 G4.2 SE.8 SA,2 $:i.2 B8.6 B5.4
200y Sla2 9244 G2.6 92.7 91.9 B89.9 BT.6 BT.6 89,2 9l.l 92.4 63.5 S6.1 GC.9 Db6.4 B4.0
2500 €U0 G1.0 9l.4 S1.% 91.0 88.5 B8T7.0 0h.6 83,0 BY9.,9 91.5 52.0 %53.%5 SC.0 84.9 82.9

3150 86,3 90.3 90.3 S0.8 8%.8 808.2 86,5 A5.,3 86,7 89,3 S0.7T Gl.6 52.3 E€.2 84.2 §l.%
4000 89,0 86.7 90,2 6GC.5 89,5 B7.0 85.0 84.2 B6.0 AT.T B9.0 89.9. 91.5 B88.5 £€3.5 B8l.l
5000 £?7.1 B7.4 87.8 8%.4 87.1 A%,3 BZ2.,1 Hl.8 B3,8 85.8 8T.3 E7.4 EF.¢ 85.4 82.3 7TB.5
6300 £€.0 B7.3 86.3 86.7 B4.6 B84.5 82.1 T9.8 B8l.8 85.8 €T.6 BE.1 €T.€ £6.3 BO.6 T7.7
B8OOI 85.8 B6.7 86.0 B86.3 B84.3 82.7 80.3 79.5 82.7 B84.3 £5.8 @8&.3 B8.7 E5.T 8l.2 77.3
10000 P2.,1 B83.4 82,9 B83.8 B8l.3 80.5 TT.5 TT7.3 79.8 82,3 B84.1 84.3 £6.1 8.1 7T9.6 1715.5

12500 81.3 8l.4 80.5 B2.2 T9.7 78.3 75.5 7%.3 T78.9 B00.5 B2.5 £2.5 85.2 El.7 119.4 73.4
16000 TEed TTal Téu€ TheS T4e9 T3.1 TI.T 706 T3.9 To6.4 T8.1 T8.8 806 TB.5 Tae8 TD.3
20000 Tl.2 TC.B Td.7 Tli4 68.0 66.5 64.5 65.8 69,5 7T1l.6 T2.9 72.7 75.6 13,5 116.6 65,1

OVERALL JC4.6 106.5 105.3 104.9 10346 102.2 102.4 101.2 102.7 103.9 104.8 10€.1 1C£€.5 1C2.9 100.9 99.2

CISTANCE SIDELINE PERCEIVED NOISE LEVELS
152.4 M 78.6 88.8 92.4 55.1 95.9 96.1 96,0 95.2 96,9 98.5 99.2 G9.4 95.& S4.1 EB7.5 Al.2
Eg 304.8 M 6E.8 B8C.1l B83.7 86.6 87,7 B8B.1 BA.5 8T7.6 89.2 90.T 9l.l 51.5 Slad B5.6 T79.3 T2.6
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TABLE VII. - FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-3 CONFIGURATION WITH 92 PERCENT OF TAKEOFF NOZZLE
AREA AND TAKEQOFF ROTOR SETTING ANGLE
[SPL referenced to 2x107° Pa; PWL referenced to 0.1 pW.}
(a) 60 Percent speed; fan physical speed, 1331 rpm; fundamental blade passage frequency, 332 hertz

(a-1) Data referred to source and normalized to 1 meter

LY ARTLLy Dok SINMPLE POWER

SOURCE  LEVEL
1 i s 4G b td ‘Tu 8is il 130 113 12¢ 13C 140 L15C 154 {SPLY  1PHL)

L72—-C0Tave bakha SCUND PRESSUHC LEVELS {SPLY (N 1.C METER RADIUS

Al el T 3. Y.L W7, 96,8 9.3 G548 Y04 15.6  S4.9 55.5 SE.¢ $£.8 100.8 95,5 9t1. ¢ 114.7
£ CEel WERGT O NILT Ll BA,00 UZ.9 0 MZLT 0 93,1 92.6 D3.2 Y242 %4.2 G6.7 ST.I 9%.1 95.6 J4.5 112.2

Xl Elan BAen 4,1 Sa,0 S4.3 9l.ed 92.6 93.1 92,9 93.1 53,4 $5.2 SE£.%5 SE.l S55.3 $5.6 94.9 li2.6
12 el BN e 10wl t SS9 ST 9T . 9546 G6,9 9B.4 7.4 5E.2 10C.R 1CC.3 10GC.4  5é.7 98.6 116.3
| P48 Tfah 12508 104k 10421 Luwdeu L2let Ld2.% Lula& l02.5 103.0 103.4 104.1 1G2.8 102.3 99,8 103.2 120.9
140 Ila.0 18406 1aneé 103.% 1Uleé 10ue8 10040 1007 10046 101.5 1G240 1C2.2 102.1 1CZ.0 1C1.3 68,7 101.9 119.6
SUY FeTal L0fad 1030 180440 LLC.0 980 Mueb 99,3 98.6 98.6 9%5.1 $9.7 1€1.2 1c).t 10C.3 GE.S i01.0 118.7
283 P1ia2 113wt Ll0el 15444 ludesd t03ed 1olas Lule# 101e8 10Z2.9 104.4 105.4 1CG6.1 10é.1 103.9 100.2 105.46 123.3
R 1ne? 12)e? 12446 12303 11% 00 11640 119,77 112.7 112.8 115.7 115.0 115.6 117,35 11€.3 115.5 112.2 117.8 135.5
407 11904 11904 11542 Liden 11604 1685 19740 19547 106.9 193A,.7 1CS.5 [13.4C 111.4 111.2 1CE.S 104.8 11G.5 128.2
RIVA Plawl Blaed 113,00 112.2 1045 Ld6.9 105.2 10544 19642 10T.9 108,5 106.8 111.2 117Z.9 11i0.4 10%.9 109.7 127.4

Laxit] JIneh J10e2 11748 EU%e2 11347 10948 110.2 11043 1105 Lile3 11242 113.4 116.S 116.5 113.5 L08.4 113.5 131.2

A 00 Pleet Lléas Pl%ed 212049 100a8 107Te3 1001 10846 107.3 109.% 11141 112.3 113.1 212.8 109.9 Ld4.6 11C.9 128.6
1500 Ph9el 1144 L1lA.y Lhaad L1lewd LO8.0 10943 1065 107.1 1u9.58 112.1 11249 115.1 115.5 111.0 105.7 111. 8 129.5
17203 Flles L1345 B1X2e® B12a2 1107 LUGLT 13443 1047 1J5.7 1375 1u9.2 11044 112.5 1123.2 106.3 102.9 109.7 12T.4

160 iddted 112ai Blied (1049 1GSeL 1UD.6 10246 1U2.0 103,€ 10641 ICT.7 16Se5 11221 117.4 108.2 100.6 108. 6 126.3
20 Iote PGSR L1303 L1ee5 Luh 1u4e3 1010 100.8 102.3 1J4.2 136.5 107.3 110.7 LI1C.7 106.0 99.7 107. 13 125.0

BATHH TRt 10950 104,05 1G%% LOT.C 129 99,9 93,9 100.5 103.2 105,2 10548 iC8.7 108.5 105.2 9B8.4 105. 9 123.6
5 Pove € T10wd 1%l L1803 LOELH LU3.3 99,6 98,0 9Y9.6 102.5 1045 10544 107.2 107.5 104.3 S8.1 105.4 123.1
4000} 10546 11006 110.0 ELG.5 10746 103.1 93.6 97,4 99,5 1Jh.3 103.3 104.6 107.1 10€.4 103.8 7.5 105.5 123.2
AN W] Ii%e s JCELT 128,09 11041 10741 LuZel 97.8 95.7 98,2 99.6 102.4 1Cz.9 106.1 1G4.6 102.7 S5.% 10%.5 122.2

L Izt 11023 169, 7 10406 10606 104,03 93,3 95.1 9342 1008 103.8 1C0%.2 1C5.8 1CE.5 1062.1 Sb. 6 105.2 122.9
L0 Tl b LElan 11140 Li0oo 107.3 1ule6 P9.H 28,9 99.8 1J0.6 1G3.6 10448 10745 10E.6 1J4.1 97.2 145.9 L23.6 -
100 0.3 1iCeG 1G9,.¢ 10G.0% 100l iG3.3 9T.4 Gd.4 G4 99.9 103.3 1C4,2 10646 105.4 103.4_ 96.4 105. 0 122.7

1G7.5 11047 10628 103.0 97,0 93.8 98,5 10040 103.2 104.4 1075 L05.5 1C4.0 S6.2 105.3 . 123.0
109.4 1995 1G58 LUl.U 9%.6 91.3 96,3 98.7 102.u 103.2 105,22 10%.0 101.8 S5.8 103.9 121.6
LUTa 7 107.7 1042 5949 93,2 91.2 9A.1 98.1 100.4 162.5 104.7 104.0 1G1.7 94.8 102.9 120.8

150y 110ia>
12003 1092

<O 0Y T et

LVETOAL L 2T.5 LZTa1 12648 123.2 12544 119.1 117.9 118.5 L20.5 121.5 L22.7 124.5 124.5 121.8 117.C 122.9 14C. 6



TABLE VII. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT
OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE
[[SPI.. referenced to 2x107° Pa; PWL referenced to 0.1 pW.]
{a) Concluded. 60 Percent speed; fan physical speed, 1331 rpm; fundamental blade passage frequency, 332 hertz

(a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

= O
i EE : FREQUENCY ARGLE, DEG
R 10 20 30 40 50 60 70 B0 90 100 110 128 139 140 150
OH
S 2
=] E:, L/3=0CTAVE BAND SGUND PRESSURE LEVELS (SPL) CN  30.5 METER RADILS
& g 50 €S.6 65,7 £4.1 68.5 68,2 6Tel 6646 66.1 6.7 65.9 €5.2 €5.8 £B.S £S.1  71.1
C: c} 63 [ ba.0 63.0 b65.4% 64,9 H3.2 63 .0 63.4% B2.9 63.5 €2.5 4.5 5T.0 67.4 59 .4
E: = 20 £2.5 65.2 64.6 65.1 &4.6 B4el 62.9 63.% 63,2 63.4 6347 £5.5 ET.Z £Eed  E5.6
= 100 6.1 €5.6 TJ.2 TC.9 682 6T.4 6842 65.9 7.2 68,7 €T.7 €8.5 7l.1 TC.6 707
7 125 T3.8  76.9  Th.1 4.9 T4.4 72,3 Tl.® T2.8 Ti.9 T2.8 T3.3 73,7 Thok T2.1 T2.6
163 T4.2 74,9 T4.9 73.8 T71.9 Tial 10.3 T0.6 T0.9 TL.B T2.2 73.5 72.4 T2.3 Tlaé
200 17,04 T649 75,3 4.3 TCu3 6849 68.8 656 68.9 68.9 €9.4 1C.0 T1.€ Tl.4 TG.6
250 Eleb B2.1 80,4 8.7 75,7 T4.1 Tlu7 TLuT T2.1 T3.2 T4.7 75T 7644 Tted Tha2
115 €S.1 91.5 93.3 S3.6 B8.3 86.3 86,0 #3,0 83,1 B0 85.3 85,5 ET.6 B6.6 B5.8
400 €56 8446 B85.4% E4.2 B0u6 TBeT 7742 75.9 77el TBu9 T19.7 BlaZ Ele& Elad 791
500 Bhdud  Bh.l 832 82,4 7947 TTel 7544 T5.6 64 T8.1 187 80.0 Eluk 83.1 BULE
630 £5.7 E6.4 AB,U B5.5 83,4 80,0 63.4 B0.5 B80T BLle5 82Z.4 E3.€ E6.7 EE.T B3aT
830 E3.1 R4al 94.F B3.1 Sleu TTe5 76.3 T6.8 7TT.5 T9.6 EBl.3 B2.5 83.2 E4.C 80.1
1003 £4,3 85.0 96,2 83.3 81.2 T8.3 T6.5 7T6.7 77.3 B80.0 82.3 E4.1 85.3 85.7 Bl.2
1250 El.f A3e% AZu% B2.3 B0.8 7648 Theh ThaB T75.3 TTu6 9.3 E0.5 £2.6 B82.3 19.4
1600 EG.5  BZ.2 1.5 B1.C 79,2 7%.7 72.7 72.0 713.7 7642 7.8 15.6 82,2 EB2.5 7TE.3
2009 7.8 FCuB  RO.3 BOsS T825 Tée3 TLu0 T0uB T2.3 ThaZ T6.5 77.3 EG.1 EC.T T16.0
2500 T8.9  75.8 79.4 7S.3 T6.9 72,8 60,8 68.8 TOedk T3.l TH5.l 15.7 7H.€ TE.4 5.1
3159 78.7  7S.7 T8.8 79.0G T6.5 73.0 63.5 6747 69.3 T2.2 T4e2 15.1 77.C 177.2 T4.0
43 75,1 80uL 79e5 BC.C TTul 72.6 6Bal 66,9 69,0 7T0.8 T2.8 Tdal T5.6 75.9 73.3
5000 78.5 TB.1  18.1 7943 7643 Tle3 67.0 64,3 6Te% 6848 Tleb 7241 5.3 72.8 T1.9
€309 8.2 RL.D TR.4 78.3 T5.3 2.7 6310 63,8 66,9 69 .5 2.5 T%.6 14.5 7E.2 130.8
800 7645 75,7 79.1 TBu6 T5.4 Tle7 6.9 658.9 67.8 bB.T 11.7 12.9 15.5 74.7 2.1
10040 7709 T7.7  75e7 TTeC 732 TOs% 6445 61.9 65.5 67.0 10.4 Tla3 T3.7 TieG 7045
12560 Thod TEWS THu2 TEuh 72.5 68u7 62.7 5945 6402 65.7 €BeS TCal 7242 1T1.2 €5.7
1620 T2.0 Ti.5 TZ2.8 T2e3 69. 6 64,8 58.5 55,6 b0« 1 6245 65,8 67.0 65,1 &HEL8 65.6
20000 73,0 6S.5 68,8 £8.8 6543 6led 5%.3 52.3 57.2 59.2 €15 6346 £5.8 £5.1 628
CVIPALL  S7.7 9645 S5T.l S6.7 G301 90a% B89.3 88.0 BB.5 70.6 $1.5 5$i.6 S4.% GS4.5 S1,8
CISTANE & SIDELINE PERCcIVED NGISE LeVELS
152.4 Th.7 78.5 3.5 86,1 B4.3 82,8 82.1 BLl.0 Bl.9 B4&.0 B4.s E4.E EE.4 E2.5  T7.8
e 304 .8 Cied 6540 Tish  TBe2 T6s5 T5.1 Tael 73.6 Thek T6.6 TéaT 76.8 7.2 15.2 65.6
—

160

€5.8
65.9
£5.9

67.0
69.3
£9.0

£8.8
0.5
82.5

75. 0
T5.1
TBa. 6

74.8
T5.9
T3.0

T0.7
69,7
68.3

a7.8
67.0
4.7

65.3,
65,3
63,5

£L.S
59. 6
55.9

87. L
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TABLE VIL - Continued. FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEQFF
NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE
[BPL referenced to 2x1079 Pa; PWL referenced to 0.1 pW.]
(b) 70 Percent speed; fan physical speed, 1541 rpm; fundamental blade passage frequency, 385 hertz

{b-1) Data referred to source and normalized to 1 meter

FREQUNCY ARGLE, DG SIMPLE POWER
) SOURCE LEVEL
1¢ 2C 34 43 by [:34) 0 80 LD 100 110 12¢ 120 140 150 160G (SPLY  (PHL)

173=00TAVe BAND SUUND PRESSURE LEVELS (SPLY CM 1.0 METER RACILS

B ILT.% 1UC-2 S7.1 104.2 1009 10342 1019 9B.4 98,5 9.7 S8.7 103,0 1034 1014 102.1 100.8 101.5 119.2

3 G3.5 9.3 956.3 95,3 97,0 W5.8 97,0 9646 95.5 96,0 9643 96.7 100.3 10C.8 102.3 100.3 9T.7 LiS5.%

i3] €1.5 97,6 9646 S5.0 S6.l 95.b 95.6 95.8 95,8 95.5 ST.8 98.4 1€1.1 1C:.3 102.8 10l.3 98.2 115.9
1045 10227 10249 103403 13242 1CC, 0w 10140 1012 99.5 100.9 101.9 ii2.4 1C2.8 103.5 1027 104.¢ 101.8 102.1 115.8
125 T¢6.L 107.5 10645 10642 LUG.4 1u3.7 L0445 104.7 10%.4 105.4 L05.9 106.0 1064 105.9 105.0 102.9 105.5 123.2
162 041 107.2 136.9 105.2 10449 L0344 10342 10247 103.9 104.2 10449 165.5 ICEwl 1CEe4 103.4 101.9 104. 6 122.3
233 1€3.5 10649 105,6 103,65 L0Z2.T 101.2 10Lel i00.5 101e1 10le4 102.2 1C2.1 1C4e2 102.7 103.7 101.1 103.3 121.0
252 11241 112.2 11J.1 10842 107.2 L0641 103.7 103.7 104.2 105.9 107.2 1CE.2 1UBe9 108.6 l06.1 102.1 107.3 125.0
315 L1T4G L1726 1166 114.5 L13.6 VI2.4€ 10944 108,01 108.8 139.6 11046 112.7 1121 111.6 10B.8 105.9 112.2 129.9
4du 12£.5 12B.1 120,.1 12743 128.0 12646 12323 118.3 120.3 12143 12143 154.7 12246 122.5 115.8 114.5 124.7 142.4
54J 11641 116.5 115.6 11448 L13.& 11046 1U9.3 J0R.5 109,5 111.3 112.3 113.7 L114.8 115.3 111e5 1073 li2.8 130.5
f3id 11%3 1168 114640 1150 113.0 1100 107.0 1088 11046 112+3 11248 11344 115.5 114.8 11C.5 106.2 112.9 130.6
o3} T18.€ 1230 122047 1194 117.9 113.9 11349 114.7 11607 11645 118.4 12048 L12Ce5 1207 11644 112.6 118.2 135.9
10400 112,64 1167 115.9 11544 L1344 11044 1U240 10944 L1007 113.0 11440 11620 11642 11%.5 110.7 106.8 il3.6 131.3
1254 116.1 118.0 116.2 11845 1148 L1015 11023 11045 111a6 11443 11440 11646 11741 11743 112.0 107.2 li4s6 132.3

1600 T14,7 11641 11€.2 115.5 114,06 110.9 108.4 107.4 11141 112.1 113.4 114.7 117.4 11£.6 11146 105.8 113.7 131.4
20 0w 1136 115,00 11%.0 11521 £13.5 11040 LUS5.1 105.3 10743 110.0 111.5 [12.1 115.% 113.8 105.5 103.5 111.9 129.6
2509 117.6 113.8 113.4 113.9 112.3 1ud.6 i05.1 103.9 105.9 108.6 11043 111.1 113.3 112.4 1076 102.2 110.5 128.2

3R} 117.4 113.7 11344 11327 11129 105.d 105.0 103.0 104.7 107.5 1€9.7 11G.5 111.4 1l1.4 106.7 10l.6 109.6 127.6
GOUD 1136 11422 11445 L14,6 112.4 LOBaT 10440 102.4 104.7 106.0 108.4 105.3 1lia% 11(e2 106.5 100.6 109.9 127.6
S00u 1ol 11261 11344 L14.5 11148 10748 103.0 100.9 103.3 10448 107.8 1dT.4 11Ce2 ICE.3 105.8 98.9 109.0 126.7

635y 112.2 11540 11448 1140 11140 109.8 10445 1000 1030 106.5 1CB.8 10540 1GS.& 1058 105.1 100.0 109.5 127.2
ALl 1197 1FEa2 115.0 114.7 112.0 109.4% 03,7 100.7 104.% 10642 1G8.5 1CSel 111.4 11Ca2 1066 10.4 110.1 127.8
10302 Ti2e%5 1145 11325 112.9 110e5 LuB.7 102.4 99,7 102.9 105.2 10R.4 1C8.3 111.2 16<S.2 105.9 99.8 109.2 126.9

12533 1401 11443 115.C 11425 11123 10846 10241 99.1 103.€ 105.3 1C8.8 1C8.6 111.% 1C%a3 106.8 9%. 5 1U%. 4 127.1
160040 T12.% 113,06 112.9 112.4 L1C, & 10646 99.9 97.1 10l.4% 103.,9 10T.2 107.3 109.4 1CP.8 104.€& 99.1 108.1 125.8
2U04 ) 1125 1123 11148 1118 108.1 1u5.0 98.3 96.7 101.2 103.3 1C6.0 1G€e6 1CB.E 1C8.0 104.2 98.1 197.1 124.8

NVEFALL 12041 13144 132.2 130.5 13090 12841 125.1 122.5 124.2 125.% 12643 FEB.5 12£.5 L2E.4 1245 119.9 127.8 145.6



TABLE VII, - Contimed, FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 82 PERCENT

(b) Concluded.

FRECUENCY

i¢

53 TE 2
&3 €5.8
By £€1.0
100 1240
125 T€.3
16) TE.4
200 . 79.2
250 B:.4
315 ET.3
403 Ce.T
500 g4.3
633 ES5 .5
802 ESal
1000 £5.¢&
1253 E€.2
16Ju F4.8
2047 A3.6
2500 Bz.5
31549 £z.l

4900 £3.1
5000 BZ2.2

500 El.G
000 2.7
1Guo2 El.0
12503 ATy
16650 Th.7T

20000 72.8

OvLi sl 10k .9

FISTEHCE
15F.4 4 Tae5
L. H £9.1

€E

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE
[BPL referenced to 2><10'5 Pa;, PWL referenced to 0.1 pW.]
70 Percent speed; fan physical speed, 1541 rpm; fundamental blade passage [requency, 385 hertz

{b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

ANGLE, DEEC
20 30 40 50 &0 TO a0 90 100 110 12¢ 130 140 150 1640

1/3-0CTAVE B8AKD SGUND PRESSURE LEVELS (S5FL) CN  20.5 METER RADILS

FCe5 63.4 73.5 71,2 T3.5 T2.2 6B.7 69,2 7T0.0 €9.0 73,3 3.7 71.7 72.4 17l.l
66.6 68.6 65.6 6T.3 &6.1 67.3 66.9 65.8 66.3 6646 67.0 TC.& Tl.1 72.6 T0.6
6T+9 6T.1 €5.3 b6b.4 65.4 65.9 66.1 66.1 65.8 68.1 €EB.T Tl.4 7246 Tl Tleb

TZe2 T3.3 72.5 1€.3 Tlu3 Tla5 69.8 Tl.2 T2.2 T2.7 12.1 74.2 74,0 T4.3 72,1
77.8 T6.8 T6.5 76.7 The2 T6.8 7T5.3 T4.T 75.7 T6.2 7T6.3 76.7 Té.2 75.3 113.2
T7.5 TTe2 75.5 75.2 7T3.7 713.5 73.0 T4e2 T4.5 75.2 7%5.8 75.4 15.7 TI.T 2.2

76.2 T1.2 4.2 73.0 T1e5 7le4 TUL9 Tled T1.7 T2.5 T2.4 74,5 T4.0 T4.0 Tl.4
82.5 B0.4 TB.5 T7.95 Th.4 T4.0 Té4.0 T4.5 The2 TT.5 18.5 79.2 78,9 76,4 T2.4
87.9 85.9 84.8 B83.9 82.9 T13.9 T8.4 719.1 7T9.9 60.3 E2.0 E2.4 Hl.9 79.1 175.3

9B,3 10C.3 97.5 SB8.2 96.8 93.5 89.0 90.5 1.5 S1.5 S4.5 S4.0 S2.7 90.0 E4.7
86.7 85,8 85,0 83,8 BA0.8 73.5 78.7 7T9.7 Bl.5 82.5 B3.9 E5.C 8E.5 8l.T V7.5
87.0 86,2 B£5.2 83,2 Bu.2 79.2 79.0 B0.8 82.5 83.0 B3.6 B5.7 8F.0 80.7 6.4

9042 H0.5 BG.&6 88,1 Ba.l B4.1 84.9 B6H.9 8T.1 EB.& S1.0 Sl.1 SC.9 B6.& EZ.B
8.9 B6.1 B5.6 83.6 BO.6 79.2 T9.6 80.9 B83.2 84.2 B86.2 B8&.4 B82.7 B80.9 V7.0
BB.l A5.9 B6.6 B4,9 Bl.b B8).4 806 81l.7 B864.4 B4.1 B&, 7T ET.2 E7.4 82.1 7TT.3

6.2 86.3 86.0 B4.T 8l.0 78.5 T7.5 8l.2 B2.2 ©83.5 €E4.8 ET.5 E£€.7T Elal 75.9
85,0 A85.0 BS.l 83,5 80.80 75.1 T5.3 7T7.3 B0.0 £&1.5 8z.1 85.5 B2.8 79.5 73.5
B3.7 B3.3 83,8 82.2 78.5 T5.0 73.8 T5.8 7T8.5 80.2 81.0 E3.2 Ei.3 V7.5 T2.1

B3.4 83.1 83,4 Blet TB.T Th.T T2.T Té.4 T1.2 .79.4 EC.2 Ele]l Bl.1 7T6.4 Ti.3
83,7 B4.,0 B4,1 81.9 TB.2 T3.5 T1.9 T4.2 T5.5 77.9 T€.8 80.5 79.7 7T6.0 7T0.1
82.3 82.€ 83.7 Bl.0 TT7.0 T2.2 101 V2.5 Té.0 7.0 T€s& 795 T7e5 15.0 &B.1

B3.7 8Z.7 82.7 797 78.5 73.2 68.7 TlaT T5.2 T7e5 1747 7T8B.5 TE.5 13.8 6B.7
83,3 83.1 82.8 8(.l T7.5 Tl.B 58.8 V2.5 T4.3 Teek TTe2 194 71843 Té4eb 68.5
Blef BI.E Bl.0 T7.6 7543 6945 66.8 7T0.0 72.3 75.5 5.4 78,2 76,3 T3.0 66.9
8040 T8.7 BCe2 T7.0 74,3 6T.8 64.8 69.3 T1.0 74,5 74,3 7.0 75.0 2.5 &5.2
TTe4 ThaT The2 The2 T0.4 63.8 60.9 65.2 677 Ti.0 7Tl.1 72,2 T2.6 6B8.4 62.9
3.9 12,9 T2.9 64,3 6Hbel 59.4 5T.B 62.3 64sh 67.1 £1.T €9.5 E£5.1 £5.3 59.2
10143 1G2.2 L0D.4% LGLal 98,2 95.3 92,6 94.3 95.5 $5.2 GEab S8.9 SGE.& G4.5 89.9
SIDELINE PERCEIVED MOISE LEVELS

B4,1 HY.2 $0.3 91.7 90.9 88,6 B6.4 8A.3 89,6 89.9 91.2 90.4 88.0 8l.4 T2.1
TBeT Aled B2e5 B4s1 8343 Blu3 7941 Blel B82e2 8244 837 8247 8Le2 TIa4 63,0
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TABLE VII. - Continued. FAR-FIELD NDISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 82 PERCENT OF TAKEQFF
NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE
[SPL referenced to 2x1073 Pa; PWL referenced to 0.1 pW_]
(c) 86 Percent speed; fan physical speed, 1887 rpm; fundamental blade passage frequency, 471 hertz

{e-1) Data referred to source and normalized to 1 meter

FREQUENCY ANGLE, DEG SIMPLE POWER
SOURCE LEVEL
10 ZQ EXH 4G 50 80 70 80 90 140 110 120 136 14 154 160 [SPL) [PHL}

1/7/3-0CTavE BAND SOUND PRESSURE LEVELS (SPLI ON 1.G METER RADILS

549 1€2.0 S%.5 101.0 101.C 101.2 100.3 101.7 102.2 103.0 103.0 102.2 10446 1C4.8 10&.3 107.3 106.2 102. 4 121.1
63 111.0 102.5 101.8 99.8 L00.8 100.6 104.8 100.5 103.6 103.6 105.5 105.4 106.1 10&.8 107.8 106.% 104.5 122.2
8 101.0 101.0 99.0 58.8 95,0 98.0 98.0 99,5 101.7 102.2 103.5 104.& 1(6.7 1C8.5 109.2 108.4 103.7 121.4

102 1(7.2 1d7.2 107.3 105.2 1G3,0 104.0 103.0 103.7 105.8 106.5 107.7 J0E.2 1€€.5 11C(.3 110.0 108.7 107.0 124.7
125 110.7 112.3 111.0 110.3 109.2 10742 107.5 107.8 109.2 10948 1105 112.1 111.7 111.0 111.7 108.9 110.1 127.8
160 11G+3 110.8 110+3 10S.7 107.8 107.3 106.8 107.3 108.7 108.8 LCS.B 110.4 106.7 105.7 105.2 107.4% 109.0 126.7

204 IL1.7 113.0 111.5 LCE8.5 £GE8,2 105.,7 L05.0 106.0 106.7 10649 107.5 1GE.3 1GE.S 1CE.T 108.5 106.6 108.1 125.8
250 11446 11€45 1145 112.6 111.1 1095 108.5 10846 11040 111.5 112.1 E12.7 112.€ 112.6 110.3 107.5 111.7 129.%
315 118.2 118.4 115.5 113.0 181.% 110.0 108.9 110.4 L11.7 112.2 113.2 112.5 112.9 113.7 110.0 107.7 112.7 130.4

433 122.7 124.0 126.C 123.7 12C.8 119.5 11645 118.3 119.2 115.7 11642 12046 120.7 11€.3 114.9 113,.4 120.5 138.2
500 131.2 131.7 135.7 133.4 128.7 129.2 125.4 127.0 128.2 128.0 126.0 128,3 129.5 125.4 122.0 12d.1 129.2 l46.9
630 115.6 121.2 123.€ 1186 116.7 1l4.1 113.2 113.6 115.7 117.6 118.2 318.2 119.4 118,2 113.2 110.8 117.3 135.0

8O0 120.3 12¢.8 121.0 119.8 118e6 11545 115.0 11640 L1746 L1941 121.C 120.Z 121.3 12C.1 114.8 11l.8 118.9 L36.06
1000 12441 12445 125.1 124,353 125.1 12043 118.3 118.5 121.0 122.1 123.8 124.1 125.1 122.6 117.1 115.9 122.7 140.4
1252 1161 121.0 121.0 120.1 118.8 115.6 114.1 115.1 116.6 118.0 119.6 L2046 1Z1.2 115.0 114.0 111.2 118.5 136.2

1630 119.2 12143 12241 121.3 1284 11T.1 11%.3 114.8 11648 117.6 115.3 12C.4 122.¢ 11€.3 113.8 110.3 119.¢C 136.7
2000 119.4 121,1 121.2 121.2 120.1 11742 11%.1 11344 11542 116.7 118.6 119.7 122.1 11%€.1 113.6 110.0 118.5 136.2
2500 117.9 120.2 11%.4 120.4% 118.6 115.7 112.6 112.2 113.4 11541 L17.2 117.7 115.2 11€.5 11le4s LOB.LC 116.8 134.5

3159 117.7 119.9 119.4 115.7 L118.1 115.4 112.7 111.2 112.4 114.9 116.7 117.5 117.¢& 11€.4 110.9 107.5 116.2 134.0
4009 11848 12043 12342 121.0 118.5 1156 111.8 111.0 11241 11323 115.6 EPléed 117.€ 115.5 L11.0 106.9 116.3 134.0
5004 118.2 118.8 118.8 120.7 L17.7 113.8 11645 109.3 111.0 1i1.7 114.7 114.1 116.3 112.2 109.5 104.8 115.1 132.8

6300 118.2 12043 118.5 1190 116.3 115.7 111.3 108.3 110.0 112.8 115.5 11%5.8 115.€ 114.5 10&.7 105.1 115.1 132.8
BODO 119.7 1207 119.8 120.0 L1722 1148 113.8 108,8 111.8 112.5 115,3 115.0 117.C 114.5 11C.5 1@5.7 115. 6 133.3
10002 1184 119.2 11842 119.1 115.4 114.1 109.2 107.7 110.2 111.0 114.4 114.5 115.9 113.4 109.9 104.5% 4.4 132.1

12500 188.7 119.4 11744 11944 1155 11347 L08.7 107.0 110.7 101.0 L14.7 L14.5 116.€ 112.4 110.7 104.% ll4.5 132.2
16004 117.2 118.4 116.9 11722 11443 111.7 106.5 105.0 108.5 110.2 113.7 113.6 114.7 112.9 108.8 104.2 113.1 130.8
20000 11647 117.0 116.0 115.7 112.5 109.8 105.0 10447 108.4 109.0 112.2 112.7 1)4.C L12.6 108,2 103.1 112.0 12%.7

OVERALL  124,9 135,7 137.7 13642 133.2 131.9 128.7 129.6 131.0 131.6 131.9 132.9 134.1 131.4 L27.3 125.1 132.7 150.4



TABLE VII, - Continued. FAR-FIELD NOISE OF 1, 2 PRESSURE RATIC, QF-9 CONFIGURATION WITH 82 PERCENT

{c) Concluded. 86 Percent speed; fan physical speed, 1887 rpm; fundamental blade passage frequency, 471 hertz

FREQUENTY

BN
63
B0

109
125
Lou

200
299
315

40
500
634

B
10040
1250
1600
2000
25090

3159
400
50090

63400
AOOD
10020
125043
16000
20009
OVERALL

CISTANCE

1S2.4 M
I04.8 M

Ge

Lo

T2a43
B1.3
T1.3

1745
€1.0
EC.8

22.0
4,9
Ef.5

52.9
1ol.4
S0.1

SC.5
£4.3
£ES.2

Efah
RS .4
E7.8

£7.4
08,2
ET.4

£E6.S
87.7
EEL.5
E4 o4
Bl.v
T7.3

1ICaa?

9.1

OF TAKEQOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10°0 Pa; PWL referenced to 0.1 pWJ

(e-2) Data adjusted to standard day of 15% C and 70 percent relative humidity

20

88,3
79.7

30 49

54

59

Ta

AMGLE, DEG

80

1/3=0CTAVE HAND SOUND PRESSURE

Ti.3 Tl.3
72.1 IC.1
69.3  6G.1
TT.6 15.5
dL«3 BO.6
.6 80.0
8l1.8 78.8
a4.8 R2.9
85.8 83.3
Io.2 93.9
135.9% 1433.6
90.8 Bd.8
81.2 90.C
9373 G4.7
SL.1 %0.2
2.2  Sle4
9l1.2 91.7
83.3 GC.3
89.1 89.4
89.7 G0.5
83.0 89.9
g7.2 87.7
87.9 98.0
85.3 86,2
83.1 85.1
0.7 8l.1
TT.1 76.8

107.8 L0&.1

F4. & S6.0C
86.6 38.0

.5
Tl.1
65.3

13.3
T9.9
75.1

T8.5
Bl. 4
8l.7

91.4Q
9B.9
86.9

54.8
G583
84,9

0.5
90.1
ag. 5

7.4
88.0
86.9

85,0
85.3
82.5
81.2
THa 1
T3.0

103.1

G4. 9
BT.0

70.6 7240
7T0.9 T5.l
68.3 6843
T4.3  T3.3
T7.5 1.8
T7.6 T.0
T6ed  75.3
79.8 73.8
§0.3  T9.2
89.T 86.7
99,4 95.4
B4.3 B83.4
85,7 85.2
90.5 BR.G
85.7 84 .2
87.2 8444
87.2 84.1%
B5.6 82.5
85.3 82.4
85.1 81.3
83.0 T9.7
B4ut B30
62,9 78.9
81.2 6.3
79.4  Th.
5.6 T0.4
70.9 66,1

101.8 98.7

SIDELLME
S4.9 92.7
87.3 B85.2

72.5
Tl.l
63.8

Tha
Ta.1
TT6

Tee3
T9.1
80 .7

88.5
97.2
83.8

B6.2
88.7
85.2

B4 .9
Bi.4
BZ.l

80.9
8.5
T8.5

T7.0
T6.9
T4 .8

T2a.7
68 8
65.8

99.7

90

LEVELS (SPL)

73.2
73.9
12.0

Téel
T35
19.0

77.40
80.3
82.0

B9.4
9844
85.9

87.8
91. 2
86.7

86. 7
85.2
83.3

H2. 0
8l.6
80.2

T8.7
T3.8
77.3

1644
T2.13
6945

160

T3.3
13.9
T2.5

16.8
80.1
T9.1

7T.2
8l.6
82.5

85,9
98.2
81.8

B9.3
92.3
88.1

877
86.7
85.0

B4 .6
g2.8
80.9

Al.5
BO.6
78.1

T6.7
T4.0
TU.1

10l.1 11l.6

110

Ck

T3.5
75.8
T3.8

78.0
BO.8
80.1

7.8
82.4
83.5

86,4
S6.2
£8.4

1.2
94.0
£9.7

BS.4
88.6
£7.1

Bbad
£5.1
83.9

4.2
93.4
81.5

804
T1.5
73.3

101.8

PERCEIVED NOISE LEVELS

23.8
BH W5

95. 4
B84

95.9
88.5

85.6
B8.0

120

13C

140

20.5 METER RACILS

T4.9
157
T4.9

18.€
BZ.4
ECLT

T8.6
83.3
E2.8

sC.8
$8.5
BO .4

S0.4
Gha3
9.7

SCu5
89,7
B7.6

E1.2
a5.%
E3.3

84.5
83.1
Bl.é

EC.2
TT.4
73.8

1C2.9

1.1
T6ah
7.0

15.E
BZ2a.C
EC.C

15.2
82.9
£3.2

£Ca%
99.7
89.6

S1.%
$£.3
5l.4

52,17
S2.1
89.1

ET.2
87.1
85.5

84,2
B5.0
83.C

82432
18.5
7541

1L4.C

T€.6
77.1
T€.8

(.06
81l.3
ac.0

76,0
82.9
84.0

BE.S
SE.6

88,4

SCel
5.8
8%.1

BS.4
89.1
8¢€.8

g¢.1
88,0
B82.4

832
BZ.6
8L.5
T€a1
16.7
72.7

101.3

Gi.2
82,2

150

T7=¢
78.1
1945

€043
42.0
79.5'

T8.8
BO.6&
80.3

'85.0

32.2
83.4

ES5.Q
BT.3
4.1

43.9
83.6
81l.3

BG.E
BC.5
78.7

TTa4
78.5
17.0

Taetr
T2.6
€9.3

57.3

B4.4
T6.3

160

T6.5
Téa7
78.17

19.C
19.2
7.7

1646
7.8
18.0

83,6"
0.9
8.0

BZ.G
B86.1
B8l.3

30.4
80.0
17.9

T1.2
Téet
7440

73.8
73.8
Tl.6

T0.1
68.0
64,2

55.2

T7.9
69.4
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TABLE VII. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF
NOZZLE AREA AND TAKEQFF ROTOR SETTING ANGLE
{BPL referenced to 2x10°2 Pa; PWL referenced to 0,1 pW.]
{d) 93 Percent speed; fan physical speed, 2047 rpm; fundamental blade passage frequency, 511 hertz

(d-1) Data referred to source and normalized to 1 meter

FREQUENCY ANGLE, DEG SI.MPLE
SOURCE
13 240 34 40 549 60 70 ap g0 100 11a 12¢ 13L 140 150 160 [SPL)

L/3=0C TAVE BAND SGUND PRESSUPE LEVELS (S5PL) CN 1.0 METER RADIUS

50 1C3.0 1015 L1044 102, 7 19248 10247 10545 19442 10448 103.5 105.5 L0€44 106.8 10ES 111.0 108.4 105.4
63 10343 L0345 103.C 1005 19243 104.1 1056 103.1 10443 104.1 103.8 106.2 10741 10%.3 110.1 10%9.% 105.6
80 192.2 103.5 101.9 100.C 101.9 19E,5 10220 102.0 103.0 104.5 105.5 L107+€ 109.2 111.6 11241 111.6 106. 4

100 1115 1101 107 € 197.3 1053 109.3 1DT.6 10643, 108.6 109.3 1C9.5 11047 1131 11Z.5 11340 L1laT7" 109.6
125 110.7 11342 112.0 1117 LUGS5 k0843 199.3 110.2 111.3 111.8 11Z.3 113.6 £13.5 113.5 113.7 11L.4 iil.8
140 112.5 112.5 11240 L1043 L1097 11940 109.3 111.7 L1107 L11.3 11206 113.1 112.5 111.7 111.7 LiG.1 11144

2040 114.1 L14a1 11244 10B.8 108.4 107.6 106.8 10T.9 108.8 108.9 1€9.¢ 1J0.2 111.1 1iC.6 111.3 109.3 109.8
250 116,1 11T.1 115.€ L13.6 11246 L11.6 109.9 11046 110a4 L12+1 113.7 §14.5 1151 114a1 112.6°109.5 112.1
315 119.0 1191 116.G L114s8 112,68 L11e3 11149 11148 11246 11440 115.3 11641 1551 Ll4aO 112.1 114.C 114.2

400 L2045 12248 121.7 115.8 L16+8 L1540 Ll4e8 115.2 115.5 117.2 1198,5 115.9 119.0 118.2 IIS.b 112.6 118.0

500 130.5 13448 13542 L3042 13C.2 127.2 127 .3 127.2 125.7 126.7 126.3 127.1 129.3 127.3 122.5 122.% 128.7
630 12145 12344 12245 12142 119.7 116.8 116.8 117.0 117.8 119.8 120.2 121l 121.7 119.7 1155 113.4 119.7
304G 140.2 12146 121.6 120.9 1156 117.4 116.9 118.1 L118.7 120.9 121.9 17]1.8 122.4 12€.7 115.7 113.1 12041
10C0 124.7 12546 12746 12722 1256 12246 1201 12244 121.9 125.% 12544 128.2 126.17 12344 119.1 11%.5 12449
1250 120.0 122.0 122.2 122,2 120.7 L16.2 11547 11745 118.5 120.4 121.7 123.1 L22.5 1157 115.4 113.1 120.4
1ai0 B2l.9 12442 12448 1249 123,4 121.2 137.9 11844 118.7 120.4 122.€ 123.0 126.1 tel.% 116.7 112.6 122.1

2009 120.6 12240 123.0 12345 122.3 1196 115.7 11641 117.0 11845 120.5 122.1 124.0 L2C.0 115.0 111.5 120.5
2500 115942 121.% 1214% 12240 1209 11845 11540 11%o7 1155 117.4 119.5 120.6 121.5 11€.0 113.4 109.9 i19.0

3150 1194 121.4 12141 L2144 12Ce4 L18.4 115.6 11348 114.9 11741 11848 §15.7 119.9 117.8 112.4 109.7T lia.&
4004 12041 121.8 12148 122.3 1206 1173 11%.8 113.5 114.5 116.1 118.0 118.9 120.0 117.1 112.8 108.9 128.3
5000 119.6 12045 12006 122.0 L1153 11643 11341 LEl.3 11249 114.1 116.8 1169 118.8 L14.5 ‘1116 106.9 117. ¢

6309 119.4 12142 119,98 12044 117.9 117.€ 113.6 11046 111.9 115.1 117.3 116.1 118.1 1}5.8 110. & 107.12 116.9
8000 12046 L2223 12143 12145 11844 116.9 11249 110.9 113.5 114.4 11648 117.5 119.2 11,9 111.8 107.6 ilf.3
10000 119.5 12047 119.7 1204 L1624 L1640 L11.0 £09.9 11125 113e4 11840 L16+4 F18eC 11425 111.1 10s8.3 t16.0

12590 1197 12047 119,2 12047 11647 11546 110.7 10941 111468 113.0 1165 11£.6 118.5 114.8 112,90 196.C 116.1
16000 113.4 120,2 118.4 118.5 1157 113.3 108,7 107.0 109.8 I1i1.9 114.8 115.2 116.5 113.9 110.3 105.3 Li4e s
20000 11926 1150 11747 11725 L13.7 11147 107 o2 106456 1096 11122 113.7 L1147 115.7 113.% 11G0.1 104.5 113.7

OVERALL  12f.1 137.8 137.4 135.9 13447 132.2 130.8 130.9 130.7 132.5 133.4 134.6 135.4 137.8 129.1 126.8 133. 6

PORER
LEVEL
(PWL)

123.3

‘123.3

12441

127.3
129.5
129.1

127.5
i30.8
131.9

135.7
L46.4
137.4

137.8
L&2.6
133.1

139.8
138.2

136.7

136.1
136.0
134.7

134.6
135.0.
133.7

133.8
132.3,
131.4

151.3



TABLE VII, - Continned. FAR-FIELD NOBE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT

(d) Concluded.

FREQUEMCY

]
63
80

1on
125
163

2343
250
315

400
590
6310

300
1300
1250

La0d
2003
2500

3150
40040
5000

6300
8000
10000

12503
16000
200909

OVERALL

CISTANCE

152.4 M
3042 M

LE

10

ge.l
£H.&
86,6

85,4
82.2
7545

1C4.9

9.2
£G,43

OF TAKEQFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x107° Pa; PWL referenced to 0.1 pW.]

93 Percent speed; fan physical speed, 2047 rpm; fundamental blade passage frequency, 511 hertz

{d-2) Data adjusted to standard day of 15° C and 70 percent relative huamidity
AMLEy OEG

20

Tl.8
T3.8
11.8

BCe%
8.5
B3.3

Bh. 4
87.4
BGa4

93.0
1065.0
F4.4

91.4
Sh.8
SZal

94,3

92.3
91.73

Sl.1
91.3
89,7

F0.5
0.4
87.H

8a.4%
84 .0
8C.1

107.7

93045
82.0

30

F4. 5
8443

40

50

&0

7o

80

1/73~0CTAVE BAND SCUND PRESSURE

T3.C
Tl.3
0.3

T8
2.0
8C.5

15.1
843.9
B4.5

SC. 0
130.4
91 .4

Slel
974
G243

95.0
93.5
9l.5

Sl.l
S1.8
ql.2

49.1
5.6
87.5

Bé.4
2.3
78.6

105.7

73.1
T2.6
Tl.3

i5.6
7%.49
RO

TH. 7
82.49
83,1

. 8t.0
100.4
9.9

£5.4
%5.48
S0, B

G6.4

8H.6

T3.9
Taa4
T1l.8

T5.6
T9.1
80.3

T7.59
Bl.9
Al.5

B5.2
9T .
B7.U

876
g2.48
85,3

91 .3
8%.6
88.4

pB.l
7.3
85.5

86.3
85.0
83.1

Al.3
T7.2
72.8

T4 .8
75 .9
2.3

77.9
73.6
79 .6

T7.1
80.2
8l.3

85 .0
97 .5
87 .0

A7.1
91.3
86 .8

98.0.

36 .7
85.9

95 .3
843
82.3

B2.3
L.0
.l

6 44
T2 45
68 .3

192.0 100.8

S IDELINE
95.3 95,0
87.5 8T.4

T4.5
T34
T2.3

T6 b
80.5
282.0

T8 .2
0.9
B2al

854
97 .4
a7.2

88.3
92.8
87.6

8.5
B6.1
A4 .5

83.5
B3.0
BO .5

T9.3
79.0
77.0

T4.0
TO.8
6T .7

120.9

@0

LEVELS (SPLY

751
Taad
T3.3

T8.9
8l.b
8i.0

7.1
80.7
B2.9

as. 7
5.9
BB.0Q

88.9
92.1
8.6

88.8
87.0
85.4

84,6
84.0
52.1

Bll. 6
Bl.6
18.6

775
13.6
0.7

100

T73.8
Té4.4
T4.8

79.6
82.1
ai.6

T5.2
B2.4
B4.3

BT .4
96.9
90,0

9l.1
95.6
90.5

G0.5
88.5
87.3

86,8
85.6
83.3

83.8
82.5
80.5

T8.7
T5.7
T2.3

100.6 i02.4

110

CN

75.8
Téal
15.8

75.8
82.6
8242

75.%
83.6
€548

e8.7
6.5
S0. 4

9Z.1
55.6
91.8

2.7
50.5
9.4

8.5
B7.5
£6.0

86.0
84,9
83.1

82.2
78.6
T4.8

103.2

PERCEIVED NOISE LEVELS

195.2
87.8

95. 2
8T.7

6.6
89.1

57.3
89.4

12¢

T¢.7
T€.5
T7.9

gl.0
B3.9
83.4

EC.5
84,8
6.4

Sla1
97.3
Gl.3

§2.0
98 .4
52.2

$3.1
52.1
S0.5

B89 .4
EB.4
B&.1

££.8
85.6
83.5

£2.3
79.0
T€.8

kC4.5

57.5
BS.4

136

1Tl

TT.4
T59.4

El.4
83.8
£2.8

8l.4
85.4
BE.4

B9.¢
555
91.5

S2.6
SE.5
%3.0

$6.2
94a4C
Sl.4

89.€
89.%
28.0

E6.B
BT .4
B5.1

84,2
84,32
T6.8

1GE.2

57.5%
£5.3

140

30 .5 MEFER RADILS

1B.8
T5.6
81.9

82.8
B3.8
8Z.0

BC.9
B4.4
E4.3

88.4
GT1.5
B9 .9

SC.9
536
85.8

91l.5
9C.0
87.9

87.5
8&.6
83.7

84,5
84.0
8l.6

BC.5
11.7
T4.9

102.7

S2.T
E4aT

El.3
8J.4
B2.4

£3.3
B84.40
B2.C

Bl.6
82.9
82.4

85.2
93.7
85.7

£5.9
89.3
855

86.8
B5.3
83,3

B2.1
82.3
80.8

713.3
T9.8
78.2

17.7
73.8
T1.2

9%.0

Bb.2
78.0

140

78.7
79.8
B1.3

82.¢C
Bl.7
80.4

T9.¢
79.8
8d.3

82.8
92.6
83.6

83.3
86,7
83.2

B2.7
8l.5
7%.8

9.4
T8.4
T6el

T6.0
75.7
T3.4

1.7
69,1
65.6

6.9
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TABLE VII. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOQOFF

FREQUENCY

59
63
8J

10J
L25
160

2J9
250
31s

4.
5090
630

5au
12400
1254

l6du
2004
2540,

3150
4003
5004

6300
aua0
oo

12504
| IV
2000

OVER AL L

NQZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10™ Pa; PWL referenced to 0. 1 w.]

{e) 100 Percent speed; fan physical speed, 2201 rpm; fundamental blade passage frequency, 550 hertz

2141

1Cz.9
104,29
ids.46

135.5
l1l4.4
114.5

11¢.1
118.6
115.3

121.3
132.6
129.3

12247
128.1
L2643

125.13
123.5
122.2

121.8
i22.0
120.2

121.¢
121.5
1i¢.7

120.0
119.0
117.3

137.8

id

104. 2
Loz, 7
13545

109.5
114 .4
113, ¢

113.7
116.7
114.,2

121.%
130,3
126.7

122.17
123.¢
12¢.9

126.3
124.8
122.7

L22.1
122.5
120.9

116.7
123.5
119,2

Lidal
117.1
11647

137.4

44

{e-1) Data referred to source and normalized to 1 meter

52

G

Tu

AMGLEy DEG

B4

L/3=0CTAvVe HBAND SULND PRESSUKE

163.7
103.¢
103.5

1C7.5
LiZ.9
1124 ¢

112.¢
114,86
11€.3

119, 6
131.8
128.0

122.2
127.1
12644

126.¢
124,41
123,17

122, ¢
122.9
121.5

120.7
L20.9
119.5

120.1
117.5
L1649

137.5

iubet
14,4
lus.

1C8.5%
111.1
111.5

iuc.7
113.7
115.3

117.6
128.3
125.2

120.7
l26.4
125,1

L24.1
122, 6
12243

121.3
121.0
119.9

118.4
L1B.4
116.3

lis.8
L15.5
112.2

135.2

lusal
1U3.9
luT.1

108.4
i11.7
111.8

109.8
liz.s
ll4.6

11641
128.6
125.5

ila.9
125.1
123.4

122.8
12l.1
120.3

12341
119.4
117.2

118.4
117.2
llea %

Lis. a8
113.3
111.9%

l3g.a

10%.7
133 .4
104 .8

107 .9
Lil.1
111.0

109.1
L15.6
113.3

l14.9
i28.6
125.3

118.9
123.7
122.1

120.8
118.8
117 .8

117 .9
116.2
lie.7

1153.1
113.38
l12.0

11l.6
1349.6
107.5

133.3

105.6
3.z
104,3

LOT .0
110 .9
111.3

109 .1
110.%
113.5

115.8
124.5
1222

119.7
123 .4
122.1

120 .4
118.0
116.8

116.1
115 .4
113.1

112.0
1l12.2
111.0

11043
108 .0
107 .4

121.5

W
LEVELS

105. 4
03,7
L06. 56

iGG.C
lii.4
112.86

139.%
112.9
115.5

1164 ¢
124,60
122.8

121.5
122.7
12241

122.1
119. 56
l1ia.2

117.8
117.0
115.2

113.9
115.4
113.5

113.6
11i.6
110.9

132.2

luo

110

(SPLY LN

105.7
10445
1J6.5

L10.0
112.9
1L4.5

11G.9
Lh4a.6
115.84

ilg.1
125.3
123.5

122.7
124 .9
123.8

122.6
120.8
I19.8

120.1
118.0
116.1

117.1
liga.3
l14.8

114.8
113.2
112.4

133.6

ig.1
RV
19,3

lis.3
116.5
115.0

135.4

12¢

135

140

1.2 METER RADILS

1Ch.8
1a7.0
186.5

1121
L18.2
11€.2

112.2
116.8
11E.€

lelac
Lé8.2
126 .4

1:2.8
1£7.0
12640

1zE.9
123.4
122 .4

122 .4
Iél.2
118.2

12C .8
115.2
l118.2

118.3
116.5
115.7

13¢&.2

11¢€.1
115.5
114.5

134.2

15¢

112.9
113.9
115.6

11s.7
1lé.4%
114.8

113.9
ll4.4
L15.¢

115.9
121.1
115.7

117.4
119.4
118.9

118.4
116.2
L15.2

lla.6
L14.5
113.2

l112.4
113.%
11z.7

1132.5
111.5
111.1

130,23

1640

ll4.8
113.8
113,5

112.3
112.3
113.2

113.8
119.%
117.5

114.4
117.3
116.7

114.7
Li3.4
112.2

111.7
114.8
1G8.7

LO08.7
109.1
138.1

107.8
107.1
106.0C

128.¢

SIMPLE
SOURCE
15PL)

107.4
lu7.4
109.5

lil.4
113.7
113.8

112.40
1149
116. 7

118.7
i27.8
125.1

121l.5
125. 46
124.4 -

124.1
122.0
120.9

12C. 4
119.8
118.3

118.1
118.0
Li6. 8

116.8
115.0
113.9

134.8

POKER
LEVEL
(PWL}

125.1
125.1
127.2

L29.1
131.4
131.5

129.7
132.6
134.4

136.4
145.5
142.8

139.6
143.3
142.1

l41.8
139.7
138.6

138.1
137.5
136.0

135.8
135.7
134.5

134.5
132.7
L31.6

152.%



TABLE VII, - Concluded. FAR-FIELD NOISE OF 1, 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x1072 Pa; PWL referenced to 0.1 pW.]

(e) Concluded. 10¢ Percent speed; fan physical speed, 2201 rpm; fundamental blade passage frequency, 550 hertz

FREQUEMCY

5%
53
Ay

1.3
125
1év

233
254
313

N
520
A0

Il
103a
1259

14J70
2330
23300
315u

LI
ChieN]
€3
BL0D
1200v
125C)
160072
2oUdy
OVERALL
CISTaMlE

J52a.4 M
304,08 #

6¢

(e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

10 20
15.7 12.
Tiad TH.2
TE.G TG .9

ECel T%.3
€2.7 BT
£2.6 24.5

Fa.C EbHa+
EC 4 HEL.Q
Fr.B lal

€l.3 T1.3

Leen  9%.5

E%6 91.5
85,6 91.%9
EEL4  AS .4
ETa% 0.3
84.2 8945
£5.8 HELS
EL.3  RELT
FC.9 82473
TR.2 TE.4%

165,31 107.3

T94) 9C.32
€902 HBleht

32

445
T3.9
5.8

Ridad
q71.2
%3, ¢

92.1
t03.5
GGa S

G2.5
G3.3
S5T.3

L
G G
92, £

Sl. 8
CESS
GJel

HA. 4
B3. 4
R4 .3
Bj.8
Al.5
1.2

107. 0

g308
Ahe4

4C

50

60

Tou

ANGLE, DEG

80

1/3-0LTAVE BAND SOUND PRESSURE

4.0
73.3
3.8

TB.2
83.2
2.5

B2.6
34.9
Efad

EG, B
162.4
6.2

92.4
g7.
S5&.3

3D

GhH. T
S4.1
3.6

S2.5
G2.4
9l.1

85,4
8943
BT.2
£5.%
Bl.5
T8.0

107.4

7.1
ASeu

5.7
Taal
Tae3

97,1
e, 7

Tae4
Tau2
T4

T8.T
82,4
82.1

79.%
82.9
54.9

96,3
98.4d
93,7

89.1
95.3
93.2

G2 .9
Sl.1
Ju.2

8%.3
33,9
Hb v

HT.1
45,3
83.5

HL.%
7.2
7.0

5.0
3.7
T5.1

7a.2
Al .4
8l.3

T3 o4
84,9
B33 .6

A5 .1
9d.3
935

39.1
3.9
9.2

9%.9
88 .8
BT .7

37 .6
95 .7
43 .9

n3.A
H1l .9
T9.1

T7.3
T3.5
HY W6

Ld%sd LU3L3

SINeLT Mg
9T 9T .0
89,45 89,5

75.9
13.5
T4 .6

794
3l.?
A3.d

RGed
94,5
2.2

89.%
93.6
2.4

Fa.T
41 .0
B6.T

L]
44 .9
82.3

Ad .7
Hi .3
T8l

T
Tl.8
HH .5

1.5

a0

LEVELS {SPL)

1547
7440
T6.9

9.3
8l.7
82.9

80.2
33.2
B5.8

86,8
94,8
93.0

1.7
92.9
92.2

9. g
A3, 6
28. 1

BT.5
B&a 5
844 &

A2+ 6
3.5
Buab

79.3
15,4
T2.u

100

To.0
T4 .8
TG.0

80.3
83.2
84.8

Bl.2

RA.3
9545
93.7

92.9
95,1
33.9

Q2.7
90 .8
89.7

89.8
87.5
85.3

85.8
B4, 4
Al.9

U5
T7al
Tlah

10243 1ud.h

110

CM

1844
7.0
79.6

82.2
B5.2
85.3

82.0
8642
£7.5

G0.1
7.8
$5.8

S4.2
95.€
S4.7

S4.8
SZ.6
51.6

G1.3
89.9
84.6

Bda%
BGa9
Eb.5
A4.0
0.3
1641

10542

PERCEIVED NGISE LEVELS

95,7
LY

97,2
A9, 4

KL
9043

99, ¢
Gl.6

120

13C

140

20.5 METER RADILS

T8.1
11.3
15.8

E2.4
85.5
ge.5

E3.5
B7.1
B9.2

Gl.2
SE.h
Géb

54,0
G742
5641

SE.C
G§2.4
52.3

SZ.1
S0.7
EEa.a

Sl
87.3
5.3

E4.0
8d.3
¢ .8

1Cé.l

G5.0
518

15.2
80.2
E244

4.2
BG.4
EE.1

E4.C
87.4
£9.¢6

G1.3
SE .8
5.1

Sa.?
SH.4
57.2

S8 .4
56.3
S4.l

52.8
S2.2
SC.F

Ee.8
89,3
81,2

B6a2
El.17
8.4

1LE.S

$S .8
Sl.e

8C.7
82.2
82.9

ES.5
B6.4
£5.6

24,0
87.0
BE.3

ac.u
£5.5
S4 ot

Sz.7
$£.3
S4.4%

2.7
91.0
9C.1

ES.B
BELS
ES.9

BE€.8
S48

82,3
81.8
5.3
18.0

1344l

94,1
A%.0

150

83,2
84.2
5.5

gE.Q
867
8541

84,2
Ba.7
85.9

g&.1
51.3
ES.9

ET.6&
9%.56
85.12

£8.1
8643
85.1

B4.3
84.0
82,4

gl.1
Bl.4
79.8

9.2
15.3
1242

10J.2

#l.9Q
Tdad

160

82.4
83,2
B4. &

45.1
B4, 1l
£3. 8

B2. €&
82.6
£3.5

84.C
89.7T
87.7

B4.b
a87.5
86.8

84.8
83.4
82.1

g8l.4
80.3
77.9

1.4
11.2
T5.2

T3.5
73. 9
6741

$8.0

Bdau
1.3



TABLE VII. - FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKECFF NOZZLE

AREA AND TAKEOFF ROTOR SETTING ANGLE
[SPL referenced to 2x10™% pa; PWL referenced to 0. 1 W]

(a) 60 Percent speed; fan physical speed, 1332 rpm; fundamental blade passage frequency, 333 hertz

(a-1) Data referred to source and normalized to 1 meter

FEEQLANMY ANGLE, DG SIMPLE POMWER
SOURCE LEVEL
i 20 3 4C by (] 70 Ay 99 100 119 l12c 13¢ 140 150 160 {SPLY  (PWL)

1/73~1C TAVLE BANG SCUNMD PHESSURE LEVELS (SPL) CN 1.0 METER RADILS

G4 Lilen  SE.T %be4 ST,7 97,4 907 99.7 98.7 94,7 9644 ST.T S$5.9 SHLE G7.7 97.0 S5.4 I7.6 115.3
Nl STen Va7 GGy R T dhal 1.0 9747 94.7  93.7 94,0 96.3 95.46 GH.C 97.7 98.0 9640 6. & 4.1
2a SG.® SE.1 960l Sea? 6.1 Tl 6.l 947 3.7 95.4  S6.7 S6.7 SH.4 SB.1 SB.% 58.5 96.5 1l4.2
102 Idees SSa% 1Gla1l SS.4 8703 99.1 97.4 96,1 97.8 98.8 9%.8 99.0 1Cl.l 55.8 99.4 S&.8 9%.0 il6.7T
L2 LU2ed LGD.T Lu%e? Ld4a7 LG30T LALa? Lo2ed 10U.4 L0Lled 1D3.4 105.0 LJ3.0 105.C LC4e4 L03.7 13041 103.5 121.2

i1y Tvdav leded 10300 19340 LCLaU Ludad 99,4 98,7 100.0 100.4 101.7 102.5 1C2.C 16:2.0 100.4 SBe7 101.3 119.0

2ud Ik LCTC 1GALS 13247 LOCe T 95.7 9.4 98,7 98.7 99.0 t0Ll.0 100.& 101.4 1SC.0 69.7 $H.8 i0Ll.3 119.0
250 Filel 110.7 11041 L3841 1254 147 LOVLT LULGT 102+ 4 L04.% L06.4 10646 108,01 107.7 105.4 10L.8 106.2 123.9
its 1€eal 12440 Y25.1 1227 141.7 11347 L17.7 117.1 11747 §Ll7.4 11947 12040 120.7 L117.7 120.1 116.5 12Q. 49 137.7

[

40 PE%.1 116el 1lle.d 114.4 113,101 111.1 10940 LORL7 109,1 109.7 111.7 112.7 112.7 L1149 110.4 107.} 112.¢ 129.7
R0 TRl 113,47 11544 L1117 1ldes Lo7.% 1U5.7 lu5.1 10741 108.4 109.7 L111.7 L11.7 112.4 109.1 103.1 110.0 t2t.7
3o Libed L% Lhoal 11448 11400 L1110 1U9.4 10944 Ellal 11341 11448 115.0 L16.8 L1€.4 113.8 107.8 113.9 131.6

[IN]E 112,93 11220 11%.1 1124% 11408 1ol 161 105,39 19648 LOB.8 111.1 112,01 11441 114.5 110.5 LO%.S iil.1 128.8
[TUBN] 11203 L14.8 11545 L11.8 LLue5 Lu7.8 105.5 LD5.2 L06.8 109.8 111.8 113.4 115.5 L1%.5 111.8 106.2 lll.6 129.3
1254 11242 L1306 112.% 111.9 11Ce6 LluT.6 10%.2 lU&G.6 105.6 10842 110.2 112.2 114.2 113,99 110.2 104.3 1130.5 128.2

104 L1140 tlle6 LLL.& L10.& LCSeu 1Ub.0 k2.3 LG2,) 104.d LJ6.0 16843 109.9 113.3 113.0 109.0 L0?.4 199.0 126.7
23 Jd e L10.3 11049 10%:3 L0840 Lu%.3 10).7 99,5 12,0 104.0 106.3 10842 L11.£ 111.0 106.6 LQ0.9 L07.3 125.0
anan lieel 10541 1G3.1 LGT.8 LOS.A Lw2.4 99.1 77.3 100.1 192.5 105.1 106.4 109.]1 10S.1 104.8 S7.9 135.5 123.2
Ay 18743 16323 LGT.€ L0646 LG4 s LuZa3d A7.9 96.6 98,9 1Ul.9 lG4.é 10€.2 1C7.9 107.6 1G4.9 97.3 134, & 122.3

LIVIVI] LTofia g LuTad 1AFL1 13600 10404 1u2el 9548 95.% 99.4°'100.4 102.8 104.7 1CB.1 L07.% ld4.% 96.8 104.0 121.17
LITV I [CE48 L8624 1091 LU648 LUBLB Luvad 95.4 93,4 97,8 99.% L02.4 103.4 107.1 105.1 104.1 95.2 1J3.1 120.8

6460 IU4eE 10€.9 LCS.E 10%.6 102,24 LOLe? 96.6 92.2 96,2 99,9 162.9 104.5 105.G 10U€.2 16G2.9 95,7 102.9 120.6
Ad I 1GFe3 106e2 £0%.6 LD9.2 LUZ2.9 10045 9542 92.6 97.6 99,2 102.2 103.9 106.9 L05.2 [0Ge3 96.i L02.8 120.5
1a0ud 166,10 10%1 LCG445 1045 kulal 99,8 7345 9Ll.1 96.1 97,8 101.1 1021 1Ctal 184.5 1C3.1 94.7 101.7 119.4

12h00 IC1.4 162.5 161l 1G2.5  §S.1 97.1 90.8 B88.1 93.L 95.1 58.4 1005 1G3+4 L31.4 1015 S2.0 99.2 116.9
16uu]) 10209 153.7 102,3 13246 9%ah 97,0 %16 ABL3 93,3 95,6 99,3 J0l.1 1C3.3 102.7 101.3 93.7 9.7 L17.4
20000 CRLE 99.8  Y8.5  9B.5 95,4 93,2 86.9% HS.L 89,8 9Ll.5 5.8 97.0 99.83 GE.8 97.5 B9.9 95.9 113.6

OVEE AL 12549 12742 12606 12547 L2%4¢3 12243 14041 11946 12045 121.4 123.5 1244 125.8 124.8 123.5 119.0 123.6 141.4
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TABLE VIII. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT

OF TAKEOQFYF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL. referenced to 2x1072 Pa; PWL referenced to 0.1 pW.]

(a) Conecluded. 60 Percent speed; fan physical speed, 1332 rpm; fundamental blade passage frequency, 333 hertz

FHECH MNLY

51
O3
1V

luw
L2%
Lod

2043
250
215

400
5Ju
633

Bid
loud
1250

leao
2000
2500

3159
dudy
5330

LEDBN]
AU gy
12udu
12529
140 02
20070
OveF alb
TISTAMC

182,54 =
G .8 1

T1.3
£5.3
£7.1

Tiad
[

-

670
65y
HE o4

£5.7
7540
Thd.3

77.3
Bl.U
04 .4

BEL3

§3.9
8€.4

84.3
85,0
B2.7

1.7
BC.s
76.0

TH.0
1649
15.56

TS.6
Thal
T2.2
68.2
51.5
Bl

STt

TS5
Tl.2

33

4y

68, L
6T 0
67.0C

LG, 7
75, 0C
3.3

13.0C
7.4
93.0

Eh ol
BL.A
RS. 4

B2.7
g2.C
2.0

8G.7
T9.3
Tie7

T3
5.6
T6.0

4.3
T3.3

Tl.6-

68.2
-
55.7

85, ¢

85,0
T7.3

50

a7.7
at.u
b&a.+

0.l
Té4a 0
Tied

Tl.u
5.7
S2.0

83.3
dC.0

34. 3

B8la0
40. 7
BO. T

V5.1
T8.9
Ta.7

Téad
T3.9
3.9
T0.9
Tl.4
68,2
6448
LEFE
5647

94,7

85.5

by

TU

63,0 TO.0
6T.3 63,4
6744 Nhbh .4
69e4 B3 .1
T2.0 T2.7
Tu.3d 69,7
Tl.d 09.7
5.0 T2.0
9d.0 BILO
1.3 T3.3
Tt.0 75.9
82,3 T2.0
73.3 Th.3
78,9 15.7
1.7 T4.3
7.1 T2.4
Téed TI.T
721 62.0
72.0 6T.6
Tl.6  HhHLS
TU.0 Bt.b
TU.6 65.3
68.7 63.3
66,9 bHlUW6
62,9 Bhab
GJeB  S%.4
55.4 al.7
2.5 .4

SIDELT NE
B4.5 82.7
T7.1 75.5

ANGLEy OEG

Ay

1/3=0CTAVE BaD STUND PRESSUPY

65944
6T .0
65.1)

b& .4
Ta.7
5940

2940
T2ad
BTo%

T8 .9
T5.3
79 .4

Thaed
T5.4
Taasl

T2.1
59 .6
[

656 .4
64 .9
63 .0

L 9
607
58.2
53 .9
52.1
46 .3

9.3

PERCEIVED NOISZ

B2.5
75.3

9%

LEVELS

65.0
a4 .4
3.0

&8.1
1.7
to.3

63,0
T2.7
8.0

19.3
TTa3
Bl.3

TT.0
TT.C
T8 7

Toel
72.0
Th. v

£8.6
67.9
6T.0

64.9
a5, 7
63.2

98.9
57.1
51lav

90.7

B3.9
T6e 6

Loo 110
(SPLE CN
bo.7 G8.d
b4.3 6646
65,7 ET.0
9.1 T0.1
T3.7 75.3
TO.T  72.0
69,3 T1.2
Ta.T 7647
87.7 S0.0
79.9 £l.%
18.6 75.9
83,3 B5.0
Td.0  Bl.3
RO.U  BZ.0
T3.3% BO.3
T6.1  78.4
Ta.d T6.3
T2.4 15.0
Tl.6 T4.3
69.9 T2.3
68.3 Tleé
&0.6  Tl.&
67.3  T0.3
b6.9  6A.2
60.9 €4.1
59.4 &3.1
52.T 5T.4
FJL.6 G3.7
LEVELS
34.8 He.d
TT.4 19.2

120

(a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

13¢C

140

30.5 METER RADILS

EE.2
£5.9
E1.0C

£5.,3
T4.3
12.2

16.5
T6.9
F0.3

BZ.9
81.9
"E5.2

E3.32
33.6
£2.3

EG.0

TE.2
Téa.3

£8.2

€E.2
68,3
EB8.7

1.4
75.3
12.2

Plad
T8.4
Gl.t

2%
El.9
£ET7.C

17.€
7.8
1632

T4.6
T4.9
13,2

&5 .2
ET.1
£l.C

5545

Et.E
152

6E.O
&E.0
GB.4

.l
Ta.T
12.3

7.3
78.0
8E.0

g2.9
T5.6

15Q

€743
58.3
£8.7

€57
T4.0
0.7

10.0
5.7
50.4

B0.6
T9.3
B4.0

80.7
5244
€0.3

79.1
T6.6
T4.7

Téa &
73.9
73.3

Tl.6
T2.3
Td.2

E7.2
65.1
£8.7

53.¢

160

€5.7
6643
66.8

67.1
T0. 4
6G.C

9.1
72.1
B6.8

T7.3
73.3
T8.0

6.1
T6.4
Thate

12.5
70.0
67.8

67.0G
66.3
b4a 4

&4 b
64.2
61.8

57«7
57.5
5l.1

9.2

TC.9
62.7
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TABLE VIIL
FREQUENMCY

1L
51 Cea7

53 SEa4

LV} cE.?
1ia 4.l
125 lus . T
150 e
A0u 1074, F
253 L11.0
3ls 118,40
4dy Fetal
33J 1154
63d tl4,8
804 119.2
1000 114.5
1250 1l6.2
1400 114.6
2990 113.3
253 TLL.%
3159 |9 S
400U Lld.4
5000 169.7
6340 1<8.6
LIVIVD] 1(5.2
10J0J 1¢7.4
12500 | RV
16304 105.9
20ulJ 10%.5
OVEr ALt 126.3

- Continued. FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEQFF

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

{SPL referenced to 2x1079 Pa; PWL referenced to 0.1 pw.]

(b} 70 Percent speed; fan physical speed, 1555 rpm; fundamental blade passage frequency, 388 hertz

2¢

5.7
Sh.4
57.7

ind.1
LOT .4
10¢. 4

1ca.g
L11.7
117.9

1Lil.1
LS. 7

L1¢.3
105.9
Lca.i

LOE.4
LuE. 2
101.48

128.9

X 40

(b-1) Data referred to source and normalized to 1 meter

50

60

To

AMSLE, Dch

50

1/3=-3CTAve BaND SOUND PRIFSURE

953.4 LOu.4 1GC.4 LOLl.1

DheT Q6,7
S3. 0 96.7

1063.1 1081.4
105. 7 LuT.4
10%.4 1Q4.1°

1Cos1l 1C441
11044 109.0
115.7 114.7

127.4 1L27.8
115.1 ll4.4%
115.% 114.5

119.5 119.2
119.5 114.5
116.% tl6.2

115.6 114.6
114.3 1i3.6
112.1 112.1

Lli.3 110.9
113.7 L1l.i
11941 11047

1d%.2 LGS. &
109.1 109.5
li3.1l 1C8.8

135.1 Ld6.1
L0%.6 i05.9
1Jl1.1 19L.5

133a 8 133.0

Gdes
3G v

1J1.7
105.7
1d3.4

1C4.1
107.0
113.4

L26.4d
113.4
111.5

1l6.4
112.9
Li4.2

L13.2
t1z.u0
11lu.1

LdS. 3
ido.i
lo7.7

106.2
| -
1C4.8

1L02.4
LoZ.9
57,4

L28.6

97.4
9T e 0

133.7
L3t
lu3.l

luletl
106.4
112.7

126.8
111.7
109.8

ii3.8
1Lug.9
LlL.5

110.6
1u9.0
1074

lo7.3
lubad
104.7

106.3
104.5
103,48

lul.l
L0.2
6.1

1£8.0

10241
93 .0
97 .7

191.1
194 .7
L02.1

100 .4
103.7
Lu8 .

120.4
199.4
108 .5

114 .A
108 .5
109 .8

107.2
105 .6
ld%.4

1J3.46
2.1
103.7

101.4
103.1
93,1

95 .4
95 .2
91.8

123 .2

97 .1
6.7
96.3

99 .4
loz2.4
103.1

101.1
103.7
127 .d

116.8
138.7
138.2

113.8
108.5
19%.5

7.2
1J5.4
103 .4

1G 1.6
1J1.1
9T 4

8.2
97 .8
97.1

93.8
93,2
90.1

121.2

99
LEVELS

Er-Ta
G54
95. 7

1G1. 4
104.7
1l03.8

100.4
104, 7
1UB. 4

116.4
110.7
109.8

114.8
1l0.5
111.5

1JuB. &
107.6
1G6.4

104.3
104, 4
102.7

10243
102.8
10l.8

9G. 8
98.9
45. 5

122.13

100

(sPL)

97.4
96 .U
97.7

Ile4
lus, T
E03.8

2.1
107.0
1i1l.%

119.4
111.7
113.2

118.8
112.2
112.8

110.9
109.3
107.8

106.9
105.4
104.4

105.3
104.1
103.1

100.4
100 .9
97.5

124 .9

110
CN

57.1
96.0
58.0

101.7
106.1
105.4

102.48
108.7
11i.7

124.1
11l4.1
114.5

115.8
114.9
115.5

113.2
111.0
110.1

16%.2
107.7
107.1

107.¢
10é.8
105.4

103.5
104.2
99.8

L27.7

12C

13¢C

140

1.0 METER RADIUS

1€2.3
106.3
1C05.7

1G2.€
10%.6
113.3

12€.0
114.7
114.8

121.1
115.8
117.1

114.5
112.2
111.4

11C.5
10940
10T.4

1CE.€
107.5
10€.8

10442
108.4
1C1.9Q

1:5.2

ICLle4
160.¢
i0l.2

1C3.4
105.7
1C6.1

1C(.1
100.0
1G1.0

12,7
10%.4
1051

162.4
110.0
112.7

LZ:.8
114.7
11t.5

121.8
11€.2
11€.2

117.9
L15.6
113.8

L12.3
111.1
10G.4

110.3
10S.1
1CE.5

ICE.4
10&£.9
1625

12€.8

15¢ L6Q
100.,1 58.8
95.0 98.7

101.7 100.4

103-1 100.8
105.7 102.1
103.8 1Cl.8

103.4 10141
107.4 103.8
10%.7 16647

121.4 117.8
110.4 106.5
110.8 106.2

117.2 112.9
111.2 107.3
L12.8 109.2

l1t.2 10646
108.6 104.0
107.4 101.8

105.9 1Ql.0
105.7 99.8

105.7 99.2
104, & 99.4
105.8 99.3
19%.5 98,0
104.1 S5.7
103.9 97.6
100.8 83,2

125.1 121.2

SIMPLE
SO0URCE
{SPL)

23.9
97.7
98.6

102.2
105. 4
104. 4

103.3
10B.1
112.4

124.1
113.0
113.3

118.5
1l3.5
i15.0

113.3
1l1l.6
i110.0

L08.9
108.2
L07.2

107.0
106.7
105. 8

103.3
103.6
99. 4

127.3

POWER
LEVEL
(PWL)

117.6
115.4
116.3

119.9
123.1
122.1

121.0
125.8
130.1

14L.8
130.7
131.0

136.2
131.2
132.7

135.0
129.3
i27.7

126.6
125.9
124.9

124.7
124.4%
123.5

121.0
121.3
117.1

L45.1
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TABLE VIIL. - Continued. FAR-FIELD NOSE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT
OF TAKEQFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE
[SPL referenced to 2x10°° Pa; PWL referenced to 0.1 pW.]
(b) Concluded. 70 Percent speed; fan physical speed, 1555 rpm; fundamental blade passage frequency, 388 hertz

{b-2)} Data adjusted to standard day of 15° C and 70 percent relative humidity

FrEGUENTY ANGLE, DeG
10 30 30 440 50 6l TQ 80 0 100 119 120 1320 140 150 160

173-0CTAVE B4hD SCUND PRESSURE LEVELS [SPL) OM  30.5 METER RADILS

au FT.C 6Te0 68.7 TCeT TCoT Tla& TZob 6744 66.T 6747 &7.4 713 Tl.7 TC.4 T0.4 6S.1

63 66.7 65,7 67.0 67«0 68,7 67.7 6%3 67,0 65.7 66.3 66.3 67.9 T0.3 T6.3 69,3 69.0

8] Ef 6 E£B.u 68.3 67.0 69.3 6743 68,0 66.0 66,0 68.0 6R.3 £9.6 Tl.E 71.3 72.0 70.7
130 Thed Thad Ti.6 TlaT T2.0 7440 Tled 69.7 717 Tl.7 72.0 112.6 73.7 T4.0 T3.4 Tl.l
125 75,0 T7.7 Thed T7.7 T6.0 Th,J 75,0 72.7 5.0 T6.0 Toush Thab Ta.0 T5.7 T6.0 7T2.5
16u 6.4 TE.T T5.7 5.1 3.7 T3.4 T2.4 T34 Téel Thal 75.7 T€.0 Te.4 T%.4 Ta.l T2.1
2J0 TE.1 TS.l Toa4 Thad That Tled T0LT Tlad Tlel T2.4 T2.1 73.32  T4.7 T2.7 T3.7 Tl.4
250 81,2 B82.0 8).7 T9.3 7.3 76.7 74,0 Ta.0 75.0 77,3 39.0 79.9 BEl.3 EC.3 TT.7 Téal
ils BA,3 8T.3 B4.0 B5.0 83.7 83,0 T73.3 7T7.3 7TB.7 Bl.T B2.0 E2.6 E3.2 83.0 BY.0 7.0
492 Ce.,3 95,0 BT.& GE.O $TeG 97.0 90.6 87.0 86,6 89.6 G4.3 9F€.2 §4.6 $2.0 Gl.6 B88.6
a5 £5.6 B5.9 B5.3 84,6 83.6 Bl.9 79,6 78.9 B80.9 8L.9 B84.3 B4.9 B5.3 84.9 BO.& -T6.T
6530 £S.0 A5.7 85.7 84,7 B8L.7 B80.0 TB.7 78.4 B0.0 83.4 84.7 BZ.0 E6.7 87.0 81.0 Té.4
AJO £9.4 AG6.,7 89.7 B89.4 B7.0 84.9 85.0 B84.) 85.0 B89.0 €0.0 S1.3 Sl.T .0 B7.4 B83.1
1030 B4.T B85.7 B85.1 B84.7 83.1 8d.1 7T8.7 T8.7 B0.T7 82.4 £5.1 86.0 B7.1 BE.S Blue4 TTaS
1250 6.3 AT.4 B86.9 86,3 A4.3 Bl.6 79,9 T9.6 8l.6 82.9 B5.& 87.2 B9.3 88.3 B2.9 T9.3
160y 4.7 BE.3 B85.7 84.7 83.3 B8U.T T77.3 TT.2 78.7 d1.0 83.3 E4.b BT.2 Ef.0 8l.3 6.7
20 o B3.3 B4.0 B4.3 83,6 B2.0 T9.0 T5.6 75.3 77.6 79.3 8l.0 82.2 85.¢6 B85.6 T8.8 T4.0
259) 1.3 BZ.0 392.0 82.C B80.0 TT7.7 74.3 73.3 7T6.3 T7.7 B0.0 £€l.3 E3.7 83,7 T7.3 T1.7
3157 0.5 Al.d H1.0 BU.6 TS.0 T7.0 T3.3 Tl.3 T4.0 76.6 T19.0 80.2 EZ2.C B2.0 75.6 70.7
4000 79.9 PCub B0.2 Blub TBe6 75.9 Tl.6 TO6 T3.9 T4.9 T7.2 78.5 Eleé BC.& 75.2 69.3
5040 78,9 T8.9 T9.3 79.5 T€.9 T3.9 69.9 68.6 TlL.9 T3.6 76.3 76.6 80.£ TEub T449 EB.4H
&3du 7.2 5.0 17.% T8.3 T4.9 T5.0 70.3 66.9 Tle0 T4l T6.3 77.3 18.¢ 15.0 T73.3 4A8.1
BOQu 77.3  77.3 T7.2 1T.6 T4.6 T2.9 68.2 65.9 70.9 72.2 T4.9 5.6 78.8 17.2 13.8 674
10004 6.0 75.2 T75.2 T5.9 T1.9 Tu.® 65.2 64.2 68.9 T0.2 T2.5 729 17.€ 15.6 12.6 6561
12540 71.1 71.1 70.6 Tl.9 68.1 66.9 61l.2 59,6 65.6 66.2 £9.2 [£5.9 73.9 Tl.l £S.8 &l.4
LHGCu £5.7 TCel 69.% 65.7 65647 64,1 59,0 57.7 62.7 64.7 6B.0 €9.2 1Tl.4 TC.7 6T.7T &lu4
20009 €3,7 £7.G 62.3 62.7 58,7 5T.3 53.0 51.3 56.7 58.7 £1l.0 t2.2 ¢€4.7 6347 £2.C 5%.4

NVER ALL C€S.4 SS.3 1CJ.1 100.1 58.8 98,2 93.4 9les 9244 95.0 $T.8 65,3 65.5 G8.9 S55.2 9l.4
CISTANCE SIDELINE PERCEIVED NOISE LcVELS

152.4 4 74.1 81.9 RAT.L HS.8 5.2 99.5 06,8 AS.1  Bs.4 AB.T 9l.3 S1.9 S1.C BE.3  B2.1 13.9
304.8 E4.0 73.% T5.3 B2.2 B2.8 83,2 79.9 TT7.3 T9.0 Al.3 B83.9 PB4.5 83.3 BC.4 The2 65.6
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TABLE VIIL. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF

FEERINLY

ANl
A
Ip]

1Jv
| ]
14

2ild
2ue
ils

400
3
633

80y
L0
171

Lenn
A0
AL05%

31N
4000
50010

[RID]
#0034
109G
12%43i0
16500
20000

DVTRAL L

1c

10l 7
1ICL.7
TeCa8

1067
110.8
106, 1

130.7
11%.8
117.1

14.4
135,48
12041

1:(a7
121.2
12

11G.3
113.0
116.7

116,32
T1%.49

11447

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10™° Pa; PWL referenced to 0.1 pW.]

{c) 86 Percent speed; fan physical speed, 1903 rpm; fundamental blade passage frequency, 475 hertz

AT
lu3d. s
101K

1C6.7
113.4
Lilal

E11.7
115.4
118.1
123.4
134%.5
12G.1

120.%
122,72

LZu s

E21.0
120.0
118.7

117,10
11lt:an
115.7

£V

G9.1
104.3
100. L

1CAha L
11i.n2
113.1

11l.7
113.1
11a.1

123.8
135.1
120.1

12J.8
122.9
120.%

12t.3
12040
115.1

117.3
11745
116.1

Ll4.2
1148
117.8
109. 4
110.0
136.5

136,7

4C

(c-1) Data referred to source and normalized to 1 meter

ED

60 70

ARGLEy DeG

B0Q

L73=0CTavVE: RAND SCUMD FReSSUIRE

10C. 4
tof. T
Lac. 8

LG4l 7
L1u.l
108,.1

Lée. 7
112.8
11544

12C.4
131.2
L1k, u

Lle.2
122.2
115.4

L20.3
119.3
118.%

114.6
Lla.2
112.8
L10.4
La9. 6
105.8

134.2

101.7
1dl.3
$%. 8

143.7
LuB. 8
106, 8

LGS 4
1ll.4
LL2.4

11&.8
LZ26G.1
Li&aB

1if.2
122.9
117.%

L18.7
1180
11647

115.3
115.¢
113.4

i1i.9
L11.5
106.5

igé.8
107.0
1Gl.1

132.1

Ldl.l 101 a4
LTuZz.3 104.7
99.3 93,4

104.4 105.1
107.8 107.1
L0T.8 106.1

Ld7.3 106.0
109.4 107.1
111l+4 111.4

Ll16.4 116.8
130.1 125.8
11541 11%a.1

11642 115.8
121.9 118.5
115.9 113.9

1163 11440
115.3 112486
lla.l llz.4

113.9 111.9
113.5 110.2
111.1 1068.4

11i.92 108.9
113.1 197.1
09«1k 1JS.1

1054 102.4
105.49 102.0
9.4 97.1

L32.0 129.2

Wl.7
101.3
99 .4

Lod.4
1W08.1
107 .4

106 .7
09.1
111.4

116.5
125.8
113.9

115.8
116.5
113.9

114 .0
112.0
11t.1

109.0
109.2
107 .4

105.2
LG5.8
104.8
10Z2.1
102.3
100.9

L2844

90

10v

LG

LEVELS {SPL} €N

G8.1
9.3
99, 8

104.7
147.8
108.1

10647
111l.4
112.8

116.8
125.8
1i5.8

117.5%
118.5
116.5

116.0
115.4
113.1

111.9
110.5
109.7

108.2
108.8
107. 8

165.8
10640
192.1

129.13

101.7
16z2.7
1dl.4

108.1
Llu.4
110.1

107 .4
112.1
I15.1

i18.8
127.8
1ig.8

119.5
122.2
118.5

117.7
ll6.3
l14.7

1l4.0
112.8

111l.1

ill1.o9
110.1
109.4

167 .4
108.7
104.5

131.5

10G.7
163.0
10244

ic8.1
ill.4
1Ccs.8

115.8
129.1
1i5.8

120.5
122.9
119.9

118.7
11748
116.4

115.49
li4.2
113.4%

113.¢6
112.5
111.8

145.3
1149.3
105.4

132.7

12¢

12C

140

1.0 METEH RADJLS

102.0
L0Z2.3
LG4.C

1CS.C
110.7
111.0

1CE. 2
113.4
115.7

12G.3
129.4
12C.1

1z1.1
123.8
121.1

121.3
11%.2
L17.7

117.2
115.8
113.7

L14.5

113.1°

112.5
11C.5
111.1
1L7.0

122.3

103.1%
104.7
icc.e

11C. 4
1i2.1
11d.4

1{5.C
114.8
llé.1

121.4
131.8
121.5

1GE.1
10640
107.4

11¢.7
1il.1
10¢.4

1CE.7
113.8
11541

11&.8
12¢8.1
115.8

122.2
124.9
115.9

12C.3
115.6
117.1

10% .4
111.3
1C7.1

122.9

150

106.1
107.3
107.8

LiC.7
1id.8
l0a.8

108.0
11044
111.1

114.8
123.8
114.1

115.8
118.9
114.5

L14.7
113.3
1i1.7

11C.3
110.5
109.7

10%.2
110.2
10G. 5

168.1
109.40
105.5

128.2

16¢C

104.8
LO6. 7
L06&a. 8

108.1
108.5
106.8

106.7
107.8
10G.5

111.5
L18.8
110.5

113.2
115.3
112.3

111.4
109.4
L07.8

106.7
105.9
104.2

104.0
104.3
103.3

100.7
102.7
99.3

124.4

SIMPLE
SOURCE
{spLd

102.1
103. 4
103.0

107.4%
110.1
109.0

108.3
112.2
114. 4

119.5
129. 8
118.2

115.4
122.3
118.8

119.0
7.7
L16.1

115.2
1l4.5
113.1

112.6
112.1
111.0

108.7
109.1
105.40

132.7

POKER
LEVEL
(PWL)

119.8
121.1
120.7

125.1
127.8
126.7

126.0
129.9
132.1

137.2
147.5
135.9

137.1
140.0
136.5

136.7
135.4
133.8

132.9
132.2
130.8

130.3
129.8
128.7

126.4
126.8
122.1

150.4



TABLE VI - Continued. FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-8 CONFIGURATION WITH 105 PERCENT.
OF TAKEQFF NQZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE
[SPL referenced to 2x107° Pa; PWL referenced to 0.1 pW.]
{c) Concluded. 86 Percent speed; fan physical speed, 1903 rpm; fundamental blade passage frequency, 475 hertz

{c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

FREQUENCY ANGLE, DEG
iv 20 30 40 53 14} i0 BU Qo 100 110 120 1ac 140 150 160

1/3=NCTAVE BAND SCUND PRESSURS LEVELS (S5PLY CN  20.5 METER RADILS

50 TZ2.C 65.7 65,4 T0.7T 72.0 Tloa TLeT 720 68¢4 7240 TlaQ 7242 T4.0 Tf4 Te€es T5.1
63 77.0 73.6 To.6 Tl Tleb T2.6 5.0 71.6 69.6 T3.0 73.3 72.6 7T5.0 7Té.3 T7.4 TT.0
83 Tlel 7241 70«4 Tlal TG.l TO0ui 6%9.7 69.7 7001 TlaT 72.7 T4.2 76.1 11.7 7TB.1 7T7.1
1a0 FTal 7740 Thett T5.C TéeU T4.7 T5.4 73.7 5.0 T8.4 18.4 15.3 EC.T El.u El.0 7B.4
12% 81,1 B3.7 82.1 80.4 T9.1 T8.1 77.4 7T3.4 7T8.1 80,7 8l.7 E8l.0 82.4 #£l.4 8l.l T8.8
160 9.4 8led B4 T84 T7.1 78,1 Té.4% TT.T T8.4 Bu.4 BU.1 ELl.3 8G.T 75.7T 15.1 77.1
200 81.0 82,0 B82.C 79.0 7T5.7 77.3 7T6.3 T7.0 7T7.0 7TT7.7 78.3 TE.6 19,2 7.0 78.3 7T1.c
250 £5.1 85,7 83.4 83.1 BL.7 79.7 73.4 79.4 8l.T 82.4 B3.4 83,7 E5.1 B84.1 B0.T7T 78.1

315 £9.4 B8B.4 Bh.4 85,7 82,7 8l.7 Bl.7 Bl.7T 83,1 4d5.4 E6.) EE.0 E&.4 EF.4 Bl.4 75,8

400 €5,0 G3.6 94.0 S0.6 8%,0 88,56 B7.0 B87.0 BY7.0 89.0 Su.l 9$0.5 Sl.¢ £5,0 85.06 8l.7
530 JCE.D 104.7 105.3 0244 96,3 100.3 97,0 96.0 S6eu 98.0 99.3 6§9.6 1(G2.0 SE.3 G54.0 89.0

6340 SG.3 90.3 90,3 86,0 87.0 85.3 B4%.3 84.3 B6.0 89.J 90.0 90«3 Sl.7 9C.0 84,3 80.7

Ay co.4  SC.7 G1.0 86,4 AB.4  Rb.4  B6.0 Ba.O BT.T 89,7 50.7 %1.3 £3.4 GE.4 BLH.Q B3.4
100J €1.4 S3.4 93,1 92.4 93,1 92.1 88,7 B6.T 88.7 92.4 53,1 654.0 S6.7 9%.1 ¥£9.1 B5.5
1250 £5.3 9G.6 91.C 90.C 88,0 Bb.0 84.0 840 B6.6 88,6 S0 Sl.2 S3.C 9SC.0 84.6 B82.4
1600 §C.4 S1.1 91.1 90.4 E£38.8 86.4 B4.l 84.1 86.1 87.8 B£8.8 6Gl.4 G4.1 90.4 £4.8 Bl.5
200u 93.C 93.0 90.Q 89,3 B4.,0 85.3 82.6 82.0 85.0 86.3 ET.6 89.2 652.3 86.6 83.3 719.4
2500 £€.6 HE8,6 AR.O BH.3 B4.06 B8%.0 82.3 Bl.,0 83,0 B4,6 Eb6.3 8T.6 90.C £71.0 Bl.b TTaT
3150 Eta0 B87.3 E7.( BT.0 85.0 B3.6 Hl.6 T9.3 B8l.b 84.3 £85.6 E£.6 E8.0C £€£.3 EC.C Th.a
40J0 BF.Q0 f6.3 87,0 B7.0 84.7T B3.0 T3.7 T8.7 8d.0 B2.3 #83.T £5.3 ET7.7 85.0 82.0 75.4
5004 £1.9 £4,9 85,3 85,5 B82.6 80.3 TT.6 ThHeb T8.9 00.3 82.& EB2.9 86.3 82.6 7T8.9 Ti.4
6300 Bz.3 B84.3 82.9 83.4 80.7 AG.6 T7.6 T73.9 T6.9 8U.6 £2.2 £€3.,2 B84.9 8z.6 17.9 T2.7
800D £1.6 B2.9 B82.9 82.3 71506 7T0s2 T3e.2 73,9 TH.9 T38.2 8.6 Bl.2 E4.5 8C.2 7T8.2 7T2.4%
10002 19.2 80.2 T9.9 T9.9 Theb Tha2 T2.2 TL.9 14,9 TH.9 T8.9 15.6 E2.9 TS.2 Tbet T0.4
12500 TEe2 Thae? 1542 Th,?2 12.6 Tle2 69.2 4T3 Tla5 T3.l 15.5 6.2 1%.B 1%.1 T7T3.8 €6.4
150402 73.8 74.8 T3.8 T3.4 TC.8 58.9 05.8 66,01 &%.8 7T2.5 7T4.1 74,9 7T7.8 1.1 7T2.8 66.5
20020 ET.3  6T«T 6747 6740 62.6 60,7 58,3 62.0 63.3 65.7 £6.6 €8.2 T1.3 68,3 66,7 0.5

OVEF ALY JCT.2 1L€L5 106.8 104,22 102,2 102,2 99.4 98B.6 99.4 1lQl.b 102.7 1C3.4 1CE.7 1029 SE8.2 54.5

CISTAMCE SIDELTNE PERCEIVED NGISe LEVELS
152.4 M Els6 B9.2 T3.£ S4.2 $4.0 94.7 93,1 92.7 93,9 95,8 Gb.6 9€.5 ST.4 Si.T 85.3 717.0
é: AWs.8 4 2.3 B0.% 85,7 86,5 86.4 8T.% B83.7 B5.4 B86.5 fAB.5 d%9.2 BE8.% 89.7 84.8 7T7.3 €8.4



TABLE VIIL - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEQOFF

FREQUENTLY

sy
ha
HY

1{%
124
16l

200
250
11y

4305
504
530

8300
1034
1259

laiu
2000
25040

IL50
400
SU0g

A304
Ra0u
10003
12500
16Q00
20009

OvERALL

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x1075 Pa; PWL referenced to 0,1 pW.]

{d} 93 Percent speed; fan physical speed, 2065 rpm; fundamental blade passage frequency, 516 hertz

1C L

1C244 Lub.s
1043 BL3.3
10Z .9 183,17

Tewed 1LELT?
1114 B15.4
Tzal 112.4

11344 L14.7
1164 1161
117.4 115.1

T15.8 1214
122.4 135.1
lecal 12402

120.% 12¢.4
17245 12247
12G.2 121.2

1a1.2 12242
12040 121.0
119.8 11%.%

€ 119,13
<1 11807
O L1744

119.% 117.2
115.9 11649
114,1 115.1

111.4 112.4
111.3 112.3
1679 18E.2

135.1 137.1

3

102.4
107. 7
143, C

LoHa 4
114.7
113.1

111.4
112.0
107.5

134, E

4C

(d-1) Data referred to source and normalized to 1 meter

be

60

740

ANGLEy DEG

50

L/3=-DCTave wAND SCUND PRESSU R

5 11645

124,2
120.%

0 122.3

121.¢
11%.4

1i6.5
114.5
Ll4.8

112.4
112.¢€
108,9

135.1

lu2ew
1J2.3
182.0

1C8sw
1llaw
1as. 7

10%.1
113.u0
114.4

11t,.1
L2541
115.5

118,49
123.2
119.9

121l.6
12C. ¢
115.1

113.4
L13.2
1il.1

1d9.1
109.0
1J4.5

132.9

luzegc
1g3.3
10Z.4

1U9.7
LiJa.u
1091

1U7, 7
Ll2au
1i3.1.

114.8
127.8
118.5

11649
121.5
117.2

1iga6
117.7
116.8

116.3
115.7
113.7

114.2
112.2
111.5

107.4
107.6
103.2

131.5

lud .G
ue .7
162.0

105 .7
1343 .4
108.7

107 .4
113.4
112.1

114.5
123.8
117 .8

115 .9
117.5
116.6

118.0
115.7
114.8

114.6
113 .4
111.0

111.5
10%.5
167 .8

104.4
104.3
99,8

131 .2

103 .4
102.7
101 .4

108.0
110 .4
110.1

108.1
110 .4
113.1

115.8
128.4
il7.5

117.5
118.8
116.9

117.6
115.0
1l4.1

113.3
112 .4
110.7

108 .8
108 .5
107.3

135.1
105.0
102.5

1330 .9

90

130

11o

LEVELS {5PL} O

101.7
102.0
101.7

108.7
110.4
L. 7

108.1
111.4
1l4,1

116.8
127.1
118.8

119.9
121.2
L19.6

120.0
117.7
115.8

115.3
1l4. 4
113.0

111.2
11Z.5
L.z

109.1
109.0
105, 2

131.4

lida.
105.7
105.0

111.7
LlZ.4
111.7

108.7
113.4
115.4

117.8
128.1
121.5

122.2
123.2
120.9

121.0
119.0
117.8

117.3
il5.4
1i4.4

114.5
112.9
112.5

11u.5
111.0
107.5

132.9

B2 7
103.7
10447

111.7
113.7
112.4

11G.%
114.7
117.4

1i9.1
130.1
123.2

123.2
126.5
122.2

122.0
120.3
119.1

116.2
115.5%
114.5

112.5
113.0
109.2

134.7

12¢

13C

14C

1.C METER RADIUS

105.0
105.3
1CE.9

111.¢€
113.6
113.0

11G.¢
115.3
117.¢

126.4
132.7
1¢3.8

122.8
127.1
123.2

124.6
122.3
121.4

120.5
115.4
117.0

1C5.4
106.3
167.1

112.1
114.4
11244
111.4

L1644
11a.1

L2C.5
124,8
125.2

12843
12£.€
E24 .5

127.C
125.C
122.1

121.3

1L7.0
108.3
10S.4%

112.7

114.0
1lz.4%

114.0
11C.2

134.2

107.7
108.7
110.7

112.7
113.7
111.4

110.4

4 11244

112.4

113.8
12z2.8
116.2

117.2
120.5
115.%

L16. &
115.0
113.1

112.3
112.4
112.9

11€.2
111.9
111.2

110.2
110.7
107.5

12%.0

160

107.4
108.1
105.1

111.1
109.7
106,41

Ld8.4
109.%
1il.1

111.5
122.2
113.2

114.2
117.9
114,40

113.7
lli.%
109.5

10E. T
107.8
10641

106.0
106.4
105.3

102.7
105.0
101.3

126.7

SIMPLE
SOURCE
{5PL)

104.1
104.9
105.23

11C.5
112.3
111.3

11C.1
113.7
115.5

11B.1
130. 4
121. 4

121.1
123.8
120.7

121.9
120.0
118.5

i17.9
117.1
115.7

115.0
114. 6
113.4%

111.2
111.5
107.7

134.0

POKWER
LEVEL
(PWL)

121.8
i22.46
123.0

128.2
130.0
129.0

127.8
13l.4
133.2

135.8
148.1
139.1

138.8
141.5
13B.4

139.4
137.7
136.2

135.6
134,.8
133.4

132.7
132.3
131.1

128.9
129.2
125%.4

151.7



TABLE VII. - Continued. FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT

OF TAKEQFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10°9 Pa; PWL referenced to 0.1 pW.]

(d) Concluded. 93 Percent speed; fan physical speed, 2065 rpm; fundamental blade passage frequency, 516 hertz .

FREQUENCY

S0
63
8¢

100
125
1460

200
250
315

+00
500
630

BOO
1000
1250

1600
2000
2500

3150
4000
5000

6300
8200
10000
12500
16000
20009
OVER ALL
RISTANCE

152.4 M
304.E M

Ly

10

T2l
T4ub
T3.7

T9.3
Bl.7
EZa4

84,7
B6.7
ET.7

S0.4
1Cz.6
92.0

G0.7
£3.7
SCa3

Slett
50.C
B8.7

£7.3
87.6
Bha2

B4.2
84,0
81.2

17.2
5.1
€%.1

105.2

15.9
T0.3

(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

20

LT
T3.6
T4.+3

1540
85,7
B3.T7

B5.0
B86.3
9C.0

92.0
106.3
a4

9l.1
D34
91.3

924
9l.0
89 .4

85 .U
88.2
86.6

85.9
85.90
82.2

8.2
T&al
65 .4

107.2

90.1
81.7

30

2.7
3.0
73.3

3.7
B84.0
83.4

83.7

86.0
87.7

$1.3
100. ¢
92 .4

Sk 7
G544
92.0

EETSY
91.7
W. 0

89.3
8.6
Br.2

8ha.2
85.0
1.5

11.6
5.8
68.7

10448

4G

543 60

70

1/3-0CTAVE BAND SOUND PRESSURE

12.¢
72.3
12.0

80.7
80.7
8. &

8G.0
84.0
BS. 4

B€.3
102.3
92.0

89.7
9%, 4
91.G

52 .4
91.0Q
89.7

89.6
88.9
87.9

8543
8446
81.9

T18.6
15.8
T0.1

105.1

72,3 72,3
T2.6 73,6
72.3 12.7
7B.3  B0.0
Bl.3 80.3
80,0 79.4

17,4 T840
83.3 82.3
84.7 83.4
86.3° B5.0
9.3 98,0
89.7 BH.T
8S.1 87.1
33,4 91.7
920.0 87.3
9L.7 90.7
90.0 87.7
89.0 86.7
88,0 8640
86,9 85,2
85.2 82.9
82.6 B2.9
81.3 80.3

78.2 8.6
Ta.8  T3.6
72.8 Tl.4
65.7 bhat

T3.3
73 .0
T2.3

1.0
T3.7
73 .0

77.7
8).7
32.4

B4 o7
33 .0
88.0

5.1
83.7
86 .7

8A.1
85 .7
84.7

84.3
82.9
80 .2

80.2
TT.6
Ta .9

T0.2
68.1
6l .0

103,00 101.5 101.3

SIDELINE
S5.0 94.9 95.2
87.3 87.2 87.8

ANGLE, DEG
BQ 90 1U4d 110
LEVELS (SPLI N
TI3.T T2.0 T4.7 T4.0
T3.0 T2.3 T6.0 T4.0
TL.T T2.0 75.3 15.0
T8.3 79.0 82.0 82.0
80.7 B0.3 82,7 B84.0
80.4 8l.0 82.0 82.7
T8.4 78.4 T9.0 B8T.7
80.7T 81.7 83.7 85.0
83.4 84.4 B5.7 &7.7
84,0 87.0 B88.0 B33
8.6 97.3 98.3 10Q0.3
87.7T 89.0 91.7 53.4
87.T 90.1 92.4 53.4
89.0 9l.4 93.4 567
87.0 89.7 91.0 92.2
BT .7 90.1 91.1 52.1
85.0 B87.7 89.0 90.3
84.0 85.7 BT7.7 89.0
83.0 8%.0 87.0 B8B.¢&
B1.9 B3.9 84,2 B6.9
T9.9 82.2 Q3.6 B5.4
TT«.6 79.9 83.6 84.9
T6e6 BO.5 Blu0 B3Wb
T4e? T8.3 T9.6 Blab
TO9 ThaB8 T6a.2 78.2
68.8 T2.8 T4.8 7T6.8
63.7T 66.4 68.T 70.4
101.0 101.4 102.9 104.8

PERCEIVED NDISE LEVELS

Gh.4 96,0 9T7.3

44d.0

88. 6

87.9

58.¢
91.1

12¢

136

140

30.5 METER RADILS

T3.3
5.6
76.2

£1.9
B3.9
£3.3

€0.9
85.6
87.9

5086
1{2.9
9440

S4.0
G7.3
G3.3

S4.7
92.3
91.3

90.2
88.9
B8é.2

EE.5
84.06
B2.6

15.2
18.2

1.5

10&.5

556

1947
Téa6
TH.C

E2.C
B4, 7
£2.1

1.7
86.7
ET.C

SC.7
1C5.¢C
G54

554
7.0
95.C

$7.1
85.C
52.C

S1.C
0.2
B88.5

BE.S
87.0
B5,.3

El.8
15.8
713.4

1¢e.1

11.3
TEb
15 .7

82.0
84.3
8z.7

8l.4
85.7
Bf.4

85.0
10040
9z2.7

GZ2.7
ST
91.0

9Z.1
90.7
£9.0

BE.3
81.56
B4.9

84.9
84.0
B1.2

17.8
77.8
Ti.4

104.2

94.3
Bé.4

15C

78.0
19,0
81.0

€3.0
B4.0
81.7

B0.7
82.7
82.7

84.0
93.0
86.4

ETa4
90.7
B6.D

86.7
B5.0
83.0

8240
1.9
8l.2

T8.9
19.9
T8.3

75.9
T4«5
€8.7

59.0

85.9
TTa7

150

TT.7
T8.4
T9.4

Bl. &
80.0
794

T8.7
79.7
Ble4

81.7
S2.4
83.4%

84.4
88.1
84a1

3.8
Bl.4

19.4

18+ 4
17.3
7543

Taad
T4.5
T2a4

8.4
68.8
62.5

96.8

T9. 6
Tl.1
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TABLE VIII. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF
NOZZLE AREA AND TAKEOFF ROTOR SETTING  ANGLE
[SPL referenced ta 2><1(J"5 Pa; PWL referenced to 0.1 pW.]
(e) 100 Percent speed; fan physical speed, 2221 rpm; fundamental blade passage frequency, 555 hertz

{e-1) Data referred to source and normalized to 1 meter

FRrEMIENDY ANGLE, DEG SIMPLE POMER
SOURCE LEVEL
1 20 R 40 54 ou Tu 40 9 1o0 11U 12C 13¢C 140 153 isd t5PLY {PHLI

1/3=DCTAVE #AKRD SQUNAD BRESSHAL LEVELS (SPL) EN LG METER RADILS

5. PC8a? T6E-7 1C2a 7T L0242 1S3, 7 1037 10642 1d%.7 10347 10642 10642 10€e% 1C€.7 1CELT 10%.7 110.1 10640 123.7
u’ 10742 104,77 103.2 10202 Lo4sd L03.7 105.2 103.7 103.2 105.7 105.2 1806.0 1687 115.7 11,7 110.6 LU6.5 124.2
He 7,7 10747 134.7 L2247 Loufed 10502 10722 104.7 10542 10747 1C7.7 1€%.0 110.2 1132.2 113.7 112.6 108.5 126.3

[ Plaz 11002 111a2 ECE. 7 Jutad LUT.7 108.7 10747 10B.7 110.7 11147 111e% 11442 11F.7 11547 ll4el 11i. 4 129.1
12% PE3.2 11%.7 Eles2 1107 11242 1id.7 1t1.2 112.2 112.2 1i4.7 116.7T 119.9 116.2 115.7 1146.2 113.6 114.2 131.9
160 11427 Line® 11507 Lh2az L0247 110a7 14247 1122 113.7 115.2 115.7 1170 115.7 11547 1152 112.1 Ll4.5 132.3

20U Tlas8 1E7.2 11602 11148 11lad Lliue3d L11.7 L10.7 11047 111a? §13.8 113.0 1142 112.3 112.7 111.1 112.8 13¢C.5
250 1167 11747 V17,2 115,77 114a7 11307 212.7 11242 213.7 21547 LiT42 118,.5 119.7 1177 114.7 112.1 116.1 133.8
315 PlG.2 12107 1137 L1d.2 L1702 11527 115.7 11642 L19.2 120G.7 122.2 121.C lclez 117.7 115.2 115.1 119.1 136.8

403 F1G.7 12242 12102 11747 11647 L15.7 11647 L16.7 11747 119.7 12042 1210 121.2 11£.7 115.7 113.6 li8.9 136.6
500 P08 L2880 L8743 131.9 12343 124a.3 125,80 122.9 124.8 129.3 128.3 128.5 131.8 12€.8 122.3 119.6 127.6 145.3

39 leSa2 12723 12803 1844 12iad 123.8 12%.3 121.2 123.8 127.8 1273 12841 130.2 12€.3 121.3 119.2 126.4 l44a.1
R Tlee® 12342 18348 12Ce3 11849 11843 11343 12043 12143 124.8 124.2 1Z€al 127.E 122.8 115.8 116.7 122.9 140.6
1062 LYGa% 32149 12045 12109 12044 L1924 12) a4 L2029 12204 12449 129.9 12€.1 12€.9 127.9 115.9 117.3 123.3 141.0

Zl.
125¢ JeCafh 12344 12249 12304 1214 12064 12349 12049 12249 L2449 175.9 litac 3127.5 123.9 119.9 117.3 123.9 141.6

1600 17524 12224 122024 12125 11%9.9 §1%.% 118.4 1194 121.9 123.9 124.4 1i€.2 129.9 122.9 118.9 115.8 123.2 140.9
ERTUN] TE74D 120,5 12045 12Ce0 1185 01740 11640 11740 119.5 121.5 122.5 12643 127.C LZ21.0 116.0 113.4 121.2 138.9
250:0 LERLL 12200 11905 115.0 11840 116.9 115.0 116,00 118.0 120,5 1215 122.8 l24.5 12C.v 115.0 112.4 119.7 137.5

2150 11742 119,8 113, 6 11€8.8 11703 116.3 115.3 1158 11843 12343 121.8 1225 12348 11%.3 134.8 111.7 119.5 137.2
ELeD J17.6 11345 119,40 11d.5 11645 11545 11440 11445 11645 119.0 120.0 Lzle2 122.5 1195.5 11445 L10u% 118.6 136.3
S0 116.2 127.7 117.2 1ha.2 11547 L1347 112.2 11242 11542 116.7 119.2 12040 122.2 117.2 113.7 10S.1 117.3 135.0

S350 Thae? L1747 L1347 11662 Ll2al 114a2 10222 111042 L1442 L1747 119.2 12040 12142 11E.2 112.2 108.6 116.8 134.5
Aluu 11543 11640 1158 LL5.8 1128 i1is8 11343 11048 11448 11643 118.3 116.2 121.€ 117.3 113.9 1968.8 116. 4% 134.1
10000 Li2aPF 11447 114.2 11443 11Ge7 11143 108.6 109.6 113.3 115.8 117.3 117.€ 120.2 11¢.3 113.8 107.3 115.1 132.8

lesed 11le LL12a¢ 11C.5 112423 1680 1980 060 1UTW0 111.9 113.0 115.0 118.4 118.0 114.1 11241 105,.6 112.7 130.4
Tatad 1€ 11149 1tde? 11144 10&e4 luT.4 105.9 10749 1lla4 113.%9 115.4 116.9 118.4 11€.0 112.9 107.1 113.4 131.1
20000 10745 108407 1UT7+0 10748 1043 1U3.3 101,00 ID4.5 103.0 110.5 F11.0 11245 114.5 112.0 1G3.5 103.3 10%. 4 127.1

NVER AL | 12245 £35.0 13%.3 135,98 131.2 1311 131.4 130,00 132.7 13546 135,95 12627 128.8 13446 130.8 126842 134.4 152.2



TABLE VIIL - Concluded. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT

(e) Concluded. 100 Percent speed; fan physical speed, 2221 rpm; fundamental blade passage frequency, 555 hertz

FREMILHCY

e

a4 TS5

L Tz.5

4J 12,8
lud t{ .5
LZ5 Frah
1 £4.5%
2Ud £S.1
254 ET.v
3% Ha 5
Gt £¢.G
qQuJd ct.i
f30 CE .5
By ALY
13au Cd.l
1259 CU.8
Laad €.k
2GJ0 86.C
2530 FT.G
3154 FT.6
Gudu ET L
LRIV ES .4
6300 A3.4
BJud 8344
10G0u Fda.5
12500 JELP
163040 Te.7
2utuu £E.7

ek all 1C2.%
CISTanG P

7.0

152.4 4
I E1.7

&%

oF TAKEOFF NQOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x1070 Pa; PWL referenced to 0.1 pW.] )

{e-2) Data adjusted to standard day of 15% C and 70 percent relative humidity

Py

TEad
Ta.l
T8au

tC.5
He .0
R7.0

BY.0
[12: ]
S51.5

42 .4
GG .0
P21 Y]

TV
9241
53.5

52.5%
555
BG.9

AG,5
B4y
6.9

8644
A4,9
81.9

77.9
7.7
FC,2

al.h
TR

30

4G 50
1/3-0CTavVE

2.5 Téad
T2.5 T4.5
73.0 77.0
5.0 TT.u
al. 0 B2.H
82.9 83.0
gg.l 82,1
Bb.u  B85.0
gE.5 B7.%
£ET.5 B6.9
5 10240 93.5
19¢.C 9244
9C.5 89,0
3217 GG €
S3.5 G2.,u
52.0 90.¢
0.0 88.5
8B.9 B7.9
BE.G Bl.u
B8.. 8b.u
BT+4 84,9
B5.2 Bl.9
43.9 8d.9
dl1.9 77.49
TT.8 13.8
75,2 T2.2
6.2 65.1
LC5.9 1012
95.4 93.4
87.5 B85.0

Taad
T4.0
75.5

7640
gl.0
AL.0

.6
-E ]
86.0

85,49
5.0
LN

Bie5
89, 6
94J.5

99,5
BT .
B85.9

Bbau
85.0
HE .9

B2 .9
79.9
18.4

73.8
71.2
64 .2

70

T6 .5
75 .5
77.5

T9.0
81.5
83 .0

B2 .0
83.4
85 .0

AH .9
95 .0
4.5

8.5
92 .6
1.U

g8 .5
35 .0
84 .9

B5 .0
83.5
3l.4

87 .9
78 %
75 .9

71l.8
69 .7
62 .2

Lul.2 lel1.5

SIDELINE
G4a.0 95,0
86.3 B7.6

AbGLE, DG

a4

RAND SCUND PRESSUKE

75.d
A
75.0

T840
B2.5
H2.5

81.0
82.5
8545

B& .9
G3.)
Va0

U5
9l.i
2.0

89 .5
B7.0
35.9

85.5
B4.,D
813

19.9
T8 .9
TH.9

72.7
TlaT
65.7

100 .43

90

LEVELS (5PL)

Thael)
73.5
1545

*15.0
8245
84.0

91.0
34,0
89.5

a7.5S
95. 0
94,40

92.0
24t
93. 0

92.0
89.5
37.9

3.3
86,4
85. 4

32.9
B2.9
80,4

To.T
5.2
69,2

100

Thed
Té6.0
7680

Bl.0C
85.0
B85.5

82.u
86,0

1.

89 .9
9.5
98 .0

95.0
5.1
95 .0

G4 a
31.5
0.4

EIUne
B83.5
8.7

6.4
84 .4
82,9

78.7
7.7
Tl.7

Lu2.7 105.6

114

CN

T6.5
15.5
8.4

B2.C
B87.0
E6.D

B4.1
47.5
S52.5

Gd.4a
$8.5
57.5

S4.5
56.1
56.0

S4.5
$2.5
51l.4

5l.5
89,5
€844

ET.9
B4
8444

80.7
19.2
T2.2

105.9

PekCEIVED NUGISE LEVELS

55.1
87.3

9T. 4
89,7

39.7
2.2

1u0.c
Sl.95

12€

11.2
T6.3
1S.3

Eia.2
BE.2
B1.3

£31.3
8.8
91.3

Sl.2
GEaT
SE.3

5643
Gl
Gh.7T

S&6.3
S4.3
52.7

52.2
0.7
5.2

EELT
87.3
E4.7

100.1
G521

13C

11.4
19.0
80,5

£4.5
6.5
£6.(

E4.¢
SC.0
Sl.5

Sla4
162.C
ICC.5

S8.C
57.1
€6.C

55 .1
57.¢C
S4 .4

140

3C.5 METER RADILS

7% .0
4l.0
82.5

E€.0
8640
B€.0

EZ.6
8B.0C
8e.0

EE8.9
G1.0
SE.5

54.0
S4.1
G4.0C

52.0
91l
gc,.9

85.5
8.0
E€a4

C4.3
Eeul

150

80.0
82.0
E4.(

86.0
8645
ES5.5

83.0
85.0
ES.5

B5.9
52.5
91.5

GO0
50.1
S0.0

859.0C
86,0
84.9

84.5
84.0
d2.9

g1.5
8.9
80.9

7.8
1647
70.7

104, 8

160

0.4
B83. 9
82.9

B4.4
83. 9
2.4

El.4
8244
B5.4

83.8
89.8
B9, 4

86. S
87.5%
87.4

85.9
83.4
82.3

Bl.4
79.9
8.3

TTe3
16.5
Th.4

T1.3
70.9
64.5

58.2
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FEEQUNCY

Su
63
Ay

121
125
162

200
252
ils

450
G0)
430

430
L)y
1250

1630
2V0g
7533

31t
410

SCiu

[V
9401
19,90
125G
140 o0
2020)

LER NN U

TABLE IX. - FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE

ic

1C4.1
13,1
151.1

CF .4
S9.¢
«1.8

.7
4.1

L2

121.7

AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2)\:1{)_5 Pa; PWL referenced to 0.1 pW.]

(a) 60 Percent speed; fan physical speed, 1342 rpm; fundamental blade passage frequency, 335 hertz

(a-1) Data referred to source and normalized to 1 meter

20 340 4L 50 60 T0

ANGLEy DEG

B0

1/3=-NCTAVE BAND SOUND PRESSURE

9744 1U5.4 163.4 1U4.3 LU2.06 10).9
9545 10%.5 106.5 101e6 LuU.3 93,5
98.1 102.7 5¢.2 16G.9 99.4 97,2

G849 10I%9 1Q0C.T 10142 99.1 9T7.9
L05.1 10448 102.¢& 102.9 101.06 103,.3
LO3.7 103.7 10l.4 102.6 99.7 93 .4

104.4 103.€ 10l.€& $%5.8 97.1 96.8
158.2 106.,8 105.0 1403.5 1Ul.5 99.7
11€.5 11825 118.6 111.8 109.8 113.1

11144 112,90 1147 137.9 10%.2 104.4
10G.2 109.1 10B.9 1064 lU2.9 132 .4
L10.7 11049 112.2 1Llu.0 105.7 103.9

108.7 108.9 1CR.9 luTel Lu3.2 101.7
L09.6 10%9.4 110.1 107.3 1u3.8 101.9
1uB.6 107,49 1068.4 1us.3 101.9 102.3

107.¢ 197.5 LO%. €& 1C5.5 10l.3 98.6
1CH.T 1uk.o4 LD6.5 1d4ad LOY.u 9T .U
109.4 105.0 1045 122.5 98.8 95,3

10?.% 1C3.8 103.4 lulal 7.3 95,3
L0Z.8 103.3 163.1 100.3 96,1 93.0
160.6 10,9 L0143 97,0 93.6 93.1

10C.6 93.6 9S5.F 96.8 94,4 90.4
10U §9.9 6B.9 57,1 92.9 88,9
98.1 S57.9 98.3 94,9 9Yl.4 RLH.6

97.2 96,7 97.7 93.5 9.4 B85.0
95,6 94.9 94,7 9l.4 8T.4 B82.1
GZe4 5247 9149 BB.Y B4.2 19,5

1715 1272.4 122.3 118.8 115.8 114.8

* Affected by fan exhaust.

103 .8
L00.8
99 .4

99.7
102.19
loc.7

38.3
100.0
108 .8

lu4g,.2
102.8
104.4

132 .4
102 .4
i00.6

29 .0
7.2
95.6

93,0
92.8
89,5

876
B7 .4
84.9

A3.5
B3 .4
78.7

115.0

20 100 110
LEVELS (SPL} CN

101.9 10J.6 101.1
L9G.3 97.8 99.3
B9.4 9B.4 SS.4

8.5 98.9 GT.4
LJo. 8 1062.1 1G2.9
LO0.4 100.9 1C1l.6

98,3 9B.1  $0.4
10U. 7 §02.0 103.5
10948 110.3 11z.5

104.5 [0&6.0 1C8.0
103.1 104.4 1G6.4
105.0 107.0 110.0

102.9 104.4 107.1
132.8 104.8 106.9
10,9 102.9 165.3

100.v 102.5 104.6
98.9 101.L 103.9
97.5 130.0 102.8

6.4 59.6 151.9
F9.1 9748 10U.6
9Z2.0 95.1 <€8,5

92.8 95.9 6G8,¢e
FL.9 F4.4 GT,5
89,9 S2.1 &5.9

88.2 90,7 G4.3
B5.6 d8.868 S1.7
2.5 B5.9 HA.Z

1i5.4 116.6 118.7

L12C

130

140

1.0 METER RADILS

1C1.4
99.1
5848

SE.T
102.2
ic3.8

5542
105.3
1iz.1

1CE.28
1C7.5
110.3

1CE.S
10e.2
1C€.4

102.7
104.4
162.6

15247
iCl.6
SE.B

55.2
57.8
$5.9

55.0
SZ2.6
50.2

116.3

102.9
100.8
1012

€Se4
162.4
10C.7

160 .4
1G5.2
112.¢C

1CGE.5
16€.7
1l4.C

1GS. €
105.5
168.1

108.2
107.2
145.¢

1C4.8
1G4.1
lugal

ICC.a
IClez
59.1

58.2
55.2
$3.1

1é0.8

JCE .4
104.0
10z.7

1Cz.7
103.6
1¢2.2

1C1.4
10é.8
112.8

11¢.2
10%.4
112.49

110.9
111.9
1c8. 8§

1CE.8
108.0
10€.1

1C%.6
1C4.8
1C1.5

10Z.1
| RvTwp
S5E.4
et

95.9
53.7

150

122.3
121.1
119.9

11B.4
117.6
116.1

118.1
113.7
115.40

112.2
110.9
112.9

1ll.1
1il.1
108.1

107.5
106.9
104.6

103.8
193.3
10l. ¢

69,1
99.2
S7.8

57.5
B4.6
92. 4

160

127.5
12644
125.1

123.8
123.5
122.0

120.7

119.9

119.4

L16.3
113.9
114.7

111.6
110.2
107.5

105. 0
103.9
100.7

100. 8
100.4
58,7

99.7
95.3
G249

92.4
93.1
5.4

121.9 *123.8 $33.8

SIMPLE
SOURLCE
15PL)

1l4.2
113.0
1li.8

110.5
110. 4
109.0

107.7
138.4Q
113. 8

109.1
107.2
110,32

107.5
107.8
105.8

105.2
104, 2
102. 6

10t.7
100.8
98. 4

97.8
97.2
95. 4

Yk
92,1
59.9

*122.6

POWER
LEVEL
(PWL}

131.9
130.7
129.5

128.2
128.1
126.7

125.4
125.7
131.5

126.8
124.9
128.0

125.2
125.5
123.5

122.9
121.9
120.3

119.4
118.5
116.1

i15.5
114.9
113.1

112.1
i09.8
107.6

*140.3
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TABLE IX. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-8 CONFIGURATION WATH TAKEOFF

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2x10°° Pa; PWL referenced to 0.1 pW_]

(a) Concluded, 60 Percent speed; fan physical speed, 1342 rpm; fundamental blade passage frequency, 335 hertz

FHERUENCY

59
H3
40

10J
125
1&0

200
250
315

400
530y
&30

a0d
1000
1250

1600
2004
2500

3159
4000
5000

6300
200
10000
12500
16000
20000
OVER ALY
RISTANCE

152.4 &
304.8

£5.7
S56.1

(a-2) Data adjusted to standard day of 15% C and 70 percent relative humidity

246

73.6
72.3
65,48

65.3
GR.L
65.2

T3.7
65,3

*Aﬂected by fan exhaust.

34

40

S0

60

0

ANGLE, NEG

Ad

L/3=00TAVE oAND SCUND PRESSURE

T3.7
73.8
b6%. 5

1.0
Te.
TLa7

L5
543
BR.S

8l.5
75.1
92.4

75,1
233
18.5%

7.7
Té. 5
Taas

T3.1
124 &
TCa5

68.4
6T.0
6544

63.9
58.6
53.1

52.5

1.9
3.8

Th.6
72.1
TL.2

71,5
T3.2
T2.9

Ti.l
T3.8
82.1

T3.1
Thatr
B2

TT.3
.5
Toe4

5.6
T4ub
T2.4

T0.8
59.8
6642

65.5
65,2
hZ2.d

56.3
55.3
5.1

8%. 0

1G5
TLe7

72.9 Tl.2
Ti.s 59,8
9.7 &7.5
£9.4 6HB.2
71.9 70.6
70.0 69.7
at.4 &7.1
Ti.8 70.0
‘80.1  BO.4
5.4 T4.b
T3.l 728
5.4 T4 .1
3.4 7149
T4.0 T2al
T2.0 Td.4
Tl.4 58.7
Tie 67.0
LB. 7 B4 .2
7.5 65.0
5.6 6245
62.8 59.3
63,1 5%.1
61,0 57.0
58.5 53.7
56.2 50.8
51.3 45.0
45,4 43.7
B&.0 85,0

SIDELT NE
T7.7 7.3
TO.1 10.0

Ta,.l
Tilel
69.7

Tda0
T3.l
Tl.0

68 .60
T3
79.1

Téaly
T2.8
T4.6

T2.6
T2.6
10.7

69.1
5Ta.2
65.5

63 .6
6243
53.7

5644
55.5
5240

49,3
44,3
349.8

85.3

G0

LEVELS (SPL)

72.2
To.6
697

69,2
Tl.1
TQ. 7

&8l 4
71.0
8.l

T4,
T3.3
T5.2

73.1
713.0
11.0

Toel
48.9
6T 4

66.1
G4. 6
61.2

6l.5
60.0
57.0Q

5440
49.5
43.7

85.6

160

TC.9
68.i
68.7

69.2
T2 .04
Tl.2

68 .4
T2.3
3J.6

T6.2
Thab
T7.2

Té.b
75.0
73.0

T2.6
Tl.0
65.9

69 .3
67.3
654.3

b4 .6
HZa.5
59.2

5645
52.5
7.1

B& .7

1143

CN

Tlu4
£9.6
5.7

£9.7
73.2
Th.9

£8.7
73.8
£2.8

8.2
Téab
80.2

17.3
7T.1
754

T4a7
T3.9
T2.7

T1.6
T0.1
67.7

ET.5
E£5.6
63.0

£0,1
55.6
49.4

BR.9

PERCE[VEU.NDISE LEVELS

77.5
T10.2

8.7
Tia3

T3.9
T2.5

8l.7

T4.2

12¢

130

140

3¢.5 METER RADILS

Tla7
[

£5.l

£5.0
72.5
T4al

£5.5
1546
8244

79.0
71.7
B0.S

T8.7
18.4
1€.5

15.8
14.46
13.5

1244

Ti.1.

48 .4
€7.9
£5.5
€3.0
0.8
56.5
51a.4

£9.4

Bl.5

13.2
71.1
Ti.5

EG .7
T2.7
11.C

1C.7
5.6
83.3

78.7
1645
B4.2

75.8
80.1
18.2

T842
7.2
5.5

T4.E
T3.8
Th.2

€541
46,13
oo

€4 .0
£9.1
£4.2

5G.5

€l.C
T2.9

150 150
G2.6 5l.8
9l.4 96.7
90.2 95.4
88.7 94.1
87.9 93.38
Bb.4 G2.3
85.4 91.0
84.0 90.2
B5.3 89.7
8244 8&.5
8l.1 384.1
83.1 84.9
8l1.3 8l1.8
8l.3 B80.4
18.2 Ti.6
17.6 15.1
16.9 T3.9
74.5 T0.6
73.5 70.5
T2.8 69.9
70.8 67,9
67.9 64.5
67.3 63.4
64.9 40.0
£3.2 58.1
8.5 56.8
£3.5 Sh.4
*

99,0 "104.1

%0.6 *79.7
*2.7T *Ti.0
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- Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA

[SPL referenced to 2x10°2 Pa; PWL referenced to 0. 1 pW ]

(b) 70 Percent speed; fan physical speed, 1567 rpm; fundamental blade passage frequency, 391 hertz

(b-1} Data referred to source and normalized to 1 meter

100

110

LEVELS (SPL) TN

106.7 100.2°

961
97.6

106.0
135.¢
103.5

100.5
105.0
i07.7

118.9
10%.0
192.0

11i.1
107.9
lu8.7

07.1
10640
104.7

lus.l
102.6
o .4

100.56
9%.1
98.0

G6.8
4.7
Y24

10342
101.3
101.¢

1C1.3
1u5.5
1L5.43

102.0
1G6.8
8.7

118.4
169.7
110.7

112.4
109.8
169.9

1£9.3
1G7.8
106.7

106,3
194.9
103.4

103.5
L02.2
100.8

59.8
$7.5
S4.%

120G

13¢

14Q

1.0 METER RADILS

165.2
132.6
iCl.%

163.¢
104.8
1¢8,3

1036
108.3
105.6

118.5
11¢.9
l1i.1

114.2
110.9
11ll.1

1C9.9
108.¢
107.5

1Cé.T
105.9
103.9

1€3.9
1C2.4
1Cl.¢C

1C0.5
94,2
98.8

TABLE IX.
AND APPROACH ROTOR SETTING ANGLE
FRECUMOY AMGLEy DEG
e 20 3] 40 54J o Tu 49 90
L/3=UCTAVE BAND 30UND PRESSUPRLE
50 IC5.% 10144 102.0 10%.5 1G6.5 Lu4.B 104.7 103.3
64A 0.0 973 190.6 10L.0 10%.1 luieG luZad 10u.8 98,4
au EC4.B 95,3 1. € $S.6 LC3.6 10L.0 L02.3 99,3 98,5
Loo ICE.2 1C0.T 19247 102.3 103.3 101.2 104%.0C 99.5 99,7
125 1ICE.0 1u7.43 105.8 104e5 Lu4ed 10340 10%.0 103.3 102.0
162 LIGELT 1855 L10H.0 L04.2 1G4,2 10104 102.9 101.4 10l.4
204 1CE.0 1C642 10500 10247 18Law 99.7 100.0 97.4 98.8
251 Llu.0 109.8 107.2 106.3 104.2 L04.2 10148 t00.3 102.0
IS 112.8 110.7 112.5 109.5 1ubaB 13643 135.2 133.7 104.8
400 1a1le? 12324 12545 12140 LL747 11747 11645 112.5 Ll6.2
800 11342 Ll2ed 1134C 111.2 1093 1ufe7 (U5.2 105.3 lué.3
539 L2, 111.2 112.4 110.5 1G9 U LUB.5 105.4 104.0 105,2
LIS} 11402 116438 L1645 115.1 L12.1 L09.4 1UB.8 11046 110.6
Lugd) 11tel L1146 1E1eB 110.5 108.9 lUG.4 15,4 L04.6 LO5. 3
125) 112.7 L13.0 11249 L12.4 110.7 197.4 105.7 105.0 1U5.7
Lacu Illad 101e9 1109 LLL0E 1058 10644 104.3 103.6 L1046
2000 Lldad L1GeD Llusé 110,00 L0H.5 105.0 ld2.1 E01.5 103.0
2509 LCELT LUSa2 1071 LOA.9 L06e® 1U3.4 lud.9 1oU.L luZ.l
3150 ICTaEe 1L7.8 10744 106.5 165,01 L02.3% 99.9 98.3 101.3
4700y 166.9 106 LaTal 1069 LU4.B 100.8 97.9 97,1 99.3
FO00 1CS.4 104,77 1054 105,77 10241 98,9 95.9 94,4 97.1
6300 15442 10448 123,38 L1041 101,88 99,6 95.1 52.8 97.7
A Jyo ISl LUGed L0424 1040l 1Ul.7 9841 9.7 934.2 95.9
13433 Ladel 1u2a3 132.¢6 10342 99.8 97,1 92.8 91,3 95.5
1259y IGzae 10E.5 L01.3 102,1 99,1 96.3 92,1 90.5 94,3
[LIEVIE) ILe2 9948 99,5 99,8 96,8 93,1 89.3 87.3 91.5
Z0di)) €9.5 S6.8 87,2 S6.8 94,3 39.8 AA,.3 85.4 BE.3
OVERALL  125.6 L2643 L2T.6 12447 L22.3 12048 L13.8B 117.8 119.6

*Affected by fan exhaust,

122.0

L22.8

le3.4

1C€.7
1G2. ¢
1€2.3

ACh . C

106.0
1G4.4

1€3.3
105.,3
110.5

118.4
110.7
1l11.4

11i2.6
i12.32
1i2.5

112.1
111.4¢€
1C%.%

168, 4
10B.4
10¢.e

1C4,8
165.4
104.¢

1C3.C
100.¢
SBa.7

L24.4

162.8
101.3
1¢1.8

1Cz.3
104.8
1G2.4

1¢1.8
Li0.7
111.0

1ZC.5
11z.2
1lz.4

11€.9
113.3
112.0

112.3
111.3
11C.4

1653
168 .4
10%.€

105.8
108.2
102.5

16z2.3
1¢1.2
SE.7

12%.4

150 160

106.0 125,¢
105.0 124.5
104.3 123.5

10%.0 122.2
105.5 122.2
103.9 119.9

1G3.0 118.¢
106.7 118.2
107.2 117.¢€

L16.7 £15.2
i10.2 113.2
119.4 112.2

114.3 112.0
110.92 108.5
111.0 107.6

109.4 105.0
1C9.0 L03,9
137.6 102.0

10646 101 C
106.1 100.5

1C5.1 58.3
1C2.1 s57.8
102.7 98.0
101.3 97.3
101.1 497.5
98.7 9648
96,0 98,7

172.8 Y32, ¢

SIMPLE
SOURCE
{(SPL)

110.8
1140.Q
109.1

108.2
109.0
107.2

105.7
L08. 1
109.3

119.2
109. 92
109.7

L13.4
109.6
110.2

109.2
L08.0
106.7

105.5
104.8
i02.8

102.2
101.8
100.3

9. 7
97.3
95.40

*23.9

POWER
LEVEL
[PHL)

128.6
127.7
126.8

126.0
126.7
124.9

123.4
125.8
127.0

136.9
127.6
127.4

131.1
127.3
127.9

126.9
125.7
124.4

123.2
122,5
120.5

119.9
119.5
118.0

117.4
115.0
112.7

*151.6
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TABLE IX. - Continued, FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

-[SPL referenced to 23-(10_5

Pa; PWL referenced to 0.1 pW.}
(b) Concluded. 70 Percent speed; fan physical speed, 1567 rpm; fundamental blade passage frequency, 391 hertz

{b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

FREQUFNCY ANGLZIy Do
Lu 23 3J L2 54 60 T LD 90 Ldu 11¢ 12¢C [RELY 140 150 lad

L/ 3=0GTave tatn SCUND PRESSURS LEVELS (SPL) DR 2.6 METER PADILS

5. 70,8 T1.6 T2.3 75,8 716.8 ¥5.1 T5.u T3.6 11.G Tu.b  T72.3 18,5 F€.0C T4.1 Té.3 G5.3

b 16,3 6o TO.7 Tled Tae+ TLe¥ T2.6 Tlal 68.9 bbb Tletr T249 12.5 Tleo 15,3 94,8

0} .l £9.6 TI.5 E9.5 713.9 T1.3 T2.6 67,6 08.9 67.9 T1.9 7242 Ti.f Tiel That $3.8
[PN] TELE Tled Tled 12.6 T3.6 TLef Thes To.1 T0.0 103 1.6 13.5  G4.Z 12.6 15.3 92,9
1249 Jeews TTum Thal Taut TS.1 1303 Th.3 T3.60 T2.3 15.5 15.8 15.1 16,3 7S.1 T3.3 92.5
152 T,y 75.9 T8.3 T4.u 4.5 T1.T T3.2 Tled  TL.7 73.3 15.3 15.56 14«7 12.7 T4.2 63.2
2da 1622 TELH  Ti.6 3.0 Tlex Tdud Tu.d 8.1 69.1 70.8 72.2 12.5 3.8 Ti.l 123 28.9
265 SuL4 Ad.. TU.5 Touh Thes Te.5 721 TO.o T2.3 75.3 Tr.1 1&.6 13.6 Bl.0 T7.0 BB.H
115 £3.1 87,0 2.1 T9.53 Ti.l Te.o 75.5 Té4.; T5.1 T8.9 79,0 1$.6 EQ.E 8l.3 T7.5 B8T.3
LYVN) 5.1 93,4 65.7 91.7 AT.O 87,3 3.7 A2.7  d6.4 B9.1 BB.E  EELT EBLE SG.T 86,5 89.4
V] A%.4 #4245 3.2 Bl.d 7.5 TT.T T3 THe5  Thed 7942 79,9 8l.l" EC.6 EBE2.4 BO.4 3.4
nld HiL2 Alad MV 6 8.7 T9.2 To.7 5.6 Taei T3.4 192 Bu.9 8l.3 B8l.6 82.6 8u,6 8H2.4
By £4.5 HELS  AT.1 A543 4244 T9.5  7%.d 80.31 0.9 d1.3 8Z.& F4.4 EE.l Ei.l B4.5  B2.72
1000 £1.7 Al.4 1.3 Blel 79,1 Teeu 5.6 TAd TLLS T8.1 80.0 8l.1 €2.% E3.5 B8l.1 T8.7
125G Frot B3.1 M.y 8.5 8d.3 (T.5 TH.1 T5.1 754 7a.8 8.0 8§l.2 El.6 B2.L 8l.1 ¥T.T
LAD ) E1.5 12,0 %1.0 HL.T 79.9 To.3 Ta.a T3.7 Tau7 ez T9.6 Eu. E2.8 BZ.d 75.5 T15.1
Z2JJ) oo A3.3 Hauh [wl.l TE,S 15,0 T2.b TL.S 0 ThL I16.0 T77.A 18.6 El.é& Bl.3 79,0 713.9
25 tad.6  76al Pr.) TRLD TE.5 Tald T0.8 T2 T2.0 Ta.5 T6.6 11.4 7S.E  EC 3 1T.50 T1.9
3150 Fledt Tie5 Tlel Thet lauw T2,0 09.6 69w Tleu Ti.d Te.0 T€.4  TB.1 19.0 0 7.3 LT
40380 Trod TEeh Thah Thet THed  T2e3d 6T .4 665 69,3 12.1 4.4 1544 TT.9 T7.7 15.6 Thi
500 taeh T2, Thel Téa TLles  63al 65.1 B3 660G 0940 T2.6 12.6 15.8 T4.8 T4.3 8l.5
Gipy Fr.o TI1.5% F2.9 F2.u 0.5 68.3  A.8 ALLT AbLa 64,3 12,2 12.6 T3.5 T4.5 TL.9 66,5
Badu.y Pted TELH T2 2.0 6S.B bb.2 62,8 £Ll.3 45,0 6T.2 TJy.3 0.5 T3.5 T3.3 Td.d £6.1
1o TI.: 6S.4%  A%.T Tl.l 50.% Bf.2 53,9 53.4 5246 H5.1 £7.9 £B.1 Thel 0.6 68.4 BhA
12510 £Vt ETee EF 1 88,0 w4.i 62,1 3T.9 5643 4).1 062.86 £5.6 €€.2 €G.1 6E.J £€.8 £3.2
140 o Eeal f4ef hiuh 53,7 fHuat STed  3%.2 SLa2 55.4 53.86 &Ll.4 £2.1 B4.5 ES5.J 62,6 6HL.H
2dJiry S, 33.0 59,9 S8.u 5.9 S5l AT.5 %63 S5J.0 5.6 55,7 £7.0 %59.8 S5%.9 57.2 5%.7

Ly aLl Go.d GE.4 BPJA 4,8 G204 YL,3 T0.0 89,0 89,7 92,2 G2.9 S$2.6 %4.5 55.5 92.9*102.3

DISTAMUL - ST LINe PeRCUIVED HOISE LEVELS
152.4 M T_.% 1.1 84,1 J4.0 - Héll  H3ILd 83,2 Al d3.Y 6.4 #6.8 ft.5 EB.1 BT, 19.8 *19.3
Ha.R M Eted T1al TheG T7.2 #6.5% Teed Th,d Ta.l To.h T9.1 T9.3  19.0 T8.4 TT.5 7T1.6 b TS

* Affected by fan exhaust,
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TABLE IX. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIQ, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA
AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2x107 Pa; PWL referenced to 0. 1 pW.]
{c) 86 Percent speed; fan physical speed, 1818 rpm; fundamental blade passage frequency, 479 hertz

{c-1) Data referred to source and normalized to 1 meter

FREQUENCY ANGLEy DEG SIMPLE PONWER
SOURCE LEVEL
10 20 30 40 50 60 70 a84a 90 100 110 120 130 140 150 160 (SPLY  (PWL}

L/3-NCTAVE BAND $OUND PRESSURE LEVELS (SPL) CN I.C METER RADILS

50 1C36 103.1 10346 103,7 102.7 102.2 103.4 L04.1 102.2 102.4 102.4 162.2 102.7 102.2 101.7 102.1 102.8 120.5
63 1(7.9 103.8 102.9 102.8 102.6 L03.3 103.1 102.8 102.8 102.1 104.1 102.0 102.8 102+8 101.6 103.1 102.0 120.7
80 (0.2 102.4 102.C 102.4 100.7 5%9.4 98,9 101.2 100.7 100.2 101.5 10Z.1 10Z+5 10345 102.7 104al 101.5 119.2

100 fC€5.4 1C5.0 105.7 10447 1C2.2 102.7 102.4 103.0 1040 104.7 105.0 1C4.8 1C€.7 1C7.2 106.4 105.1 104.7 122.4
125 1C6.9 1079 L07.5 107+ L0647 104e2 L0544 105.4 136, 5 106.7 107.2 107.5 108.2 107.7 106.4 105.1 L06.7 124.4
160 167.2 10749 107.7 10641 1061 105.6 106 .6 104.9 105.7 105.7 10641 1G7.0 106.€ 107.1 104.2 103.1 106.0 123.7

200 107.€ 1G7.9 108.4 105.1 163.56 LGla7 101.1 102.1 102.7 103.4 103.9 104.2 iG%.5 105.7 104.1 102.1 104.3 i22.0
250 11Ce7 11241 11047 100.6 LOTeLl L0542 104+6 104.6 105.4 107.1 107.9 110.0 165.9 11C.1 107.7T 104.4 108.0 125.7
31is 112.9 11241 11127 110s2 107,686 10641 105.1 135.9 10644 107.7 10849 110.0 1£5.5 105.7 106.9 L0068 108.6 126.3

400 118.,2 12046 12142 11747 11644 112.6 111.2 111.9 113.1 114.6 115.4 11%5.3 114.9 116.2 113.2 lllel 115.6 133.3
500 129.6 132.3 132.8 12746 12726 12340 120.1 12146 123.5 L24.6 1261 125.1 12445 125.6 123.6 120.3 126.2 143.9
&30 11547 L15.7 11648 1145 112.7 109.8 108.8 109.0 110.3 L13.5 114.2 11446 115,60 115.8 111.3 110.4 1i3.3 i31.0

800 11£.0 114.8 116.1 115.6 113.1 111.1 109.8 11048 111.3 113.6 115.C 116.2 117.1 118.0 112.3 110.7 Ll4.2 132.0
1000 11B.2 L18.2 11947 120.7 118.7 118.2 115.2 115.9 117.5 11747 12044 121.6 121.0 123.0 116.5 113.4 11%.2 136.9
1250 11421 115.5 11548 115.1 113.0 111.3 13946 109.8 110.5 112.5 113.6 115.5 116.C 116,0 111.0 108.5 113.4 131.1

1600 11548 L1645 11742 11648 115.3 L14a2 11048 100 .0 1107 113.2 114.3 1153 £17.2 11740 111.3 107.2 1i4.5 132.2
2000 114.1 11546 11646 11642 113,9 112.1 108.9 108.2 109.6 §12.2 113.4 114.2 117.1 11£6.6 111.2 106.8 113. 6 131.3
2500 11244 11246 11444 114.1 112.0 110,01 108.1 106.8 108.3 110.8 112.1 1E3.7 115.2 11%,6 110.1 105.3 il2.1 129.8

3150 111.5 112.7 113.0 112.7 111.2 11040 lut .5 105.7 107.4 110.7 112.2 113.3 114.% 115.C 109.0 104.& 111.4 129.1
4000 11144 112,55 112.9 112.9 110.7 108,4 105.0 105.0 1062 109.0 110.5 112.3 11347 1i4.2 109.0 104.1 110. 6 128.3
5000 11043 110.4 111.3 L11.4 10B.l [06.8 103.86 102.6 103.8 10649 109.1 109.9 11242 111.4 108.4 102.8 108.7 126.%

6300 110.0 110.8 110.5 11C.¢& 108.1 108.1 104,3 101.3 105.3 108.0 110.0 110.9 111e1 111.8 106.3 10l.6 108.8 126.5
8000 110.9 111.2 111.0 110.6 108.2 Luwo.6 102.9 10144 104.6 106.2 108.9 109.9 111.€ L11a7 107.4 10L.7 108.5 12642
10000 10547 109.5 109.0 105.5 10643 105.5 10L .0 95.5 103.5 10545 107.8 1C8.8 110.7 L1C.0 106.7 100.8 107.2 124.9

12500 105.2 LCE, T 108,3 10G.5 105.5 L05.2 1007 99.2 102.7 105.3 107.8 10£.7 L11.C 10S.5 107.3 100.2 107.0 124.7
16000 107.4 107.4 10643 10644 1U3.8 L02.4 98.3 96.6 100.6 103.8 105.9 107.0 108.& 108.6 105.4 101.8 105.1 122.8
20000 I1C5e5 10445 10442 104.2 100.8 99.1 95.3 94,7 8.3 101.5 102.6 105.0 10&.B 10&.7 i02.8 101.5 102.8 120.5

OVERALL 131,23 133.5 134.0 130.4 12%.6 126.4 123.8 124.6 12641 12745 129.0 1252 129.4 13C.2 126.5 123.5 128.8 L46.6



TABLE IX. - Continued. FAR-FIELD NOISE OF 1, 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF
NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 240™> Pa; PWL referenced to 0.1 pW.]
(c) Concluded. 86 Percent speed; fan physical speed, 1918 rpm; fundamental blade passage frequency, 479 hertz

{c-2) Data adjusted to standard day of 15° C and 70 percent relative bumidity

FREQUENCY ANGLE, DEG
10 20 30 40 50 60 T0 30 90 100 110 120 13C | 140 150

.

1/3-DCTAVE BAND SOUND PRESSURE LEVELS (SPLY CN  30.5 METER RADILS

50 13.9 T34 3.9 Thef T3.0 T2.5 737 Téds T2.5 72.7 T2.1 12,5 13.¢ 1i.5 T72.0
63 TAR.Z T4.l T3.2 3.1 T2.9 73.5 Ti.4& T3.1 T3.1 T72.4 Thad 12.3 T3l T3.1 Tle9
BY 0.8 T2.7 T2.3 2.7 11.9 69.7 69.2 T1l.5 71.0 70.5 T1.8 2.4 1Z.B 72.8 73.0

109 16,7 TE.3 6.0 5.0 12.5 73,40 T2.T 73,3 4.3 T5.0 75.3  15.1 17.C 17.5 16.7
123 77.2 TR.Z 11.8 TI.3 T1.0 T4.5 T5.7 75.7 76.3 V7.0 T7.5 77.8 78.5 TB.0 767
16 77.5 Td.2 18,0 TBo% T T5.9 T4.9 T5.2 16.0 Té.d Toed 113 165 7724 T4e5

20U 77.9 8.2 T8.7 15.3 T3.2 T2.0 Tl.4 T2.4 T13.0 T3.T T4e2 Thab 76,2 TEod TFheh
250 5.0 B2.4 8L.0 TR TTah  15.3 Thed T4.9 T5.7 TT.4 78.2 80.3 80.2 8&0.4 78.0
315 Bi.2 82,4 AZ.0 80.5 TT.9 Tb6ed 5.5 Té.2 Tha7 78.0 T79.2 80.3 8Q0.2 BL.0 77,2
403 §F.4 MOB Tl.4 38TeS 86,6 BZ.A Al.4 82.1 43.3 84.8 E5.6 85.5 §5.1 £e.4 B4
B3 6.8 LG2.5 103.0 97.8 97,3 93,2 9.3 91.B. 93.T 94.8 8.3 55.3 64,7 95.8 93.8
h3g £6.9 B5.0 A87.0 84.7 82.9 81.0 TI.0 T9.2  8u.5 83.7 84.4 B84.8 £5.2 8640 8l.5
ROy £5,2 BS.0 RA.3 B5.8  Ad.G Bl.) 93.0 B8l.0 B8L.5 B3.8 E5.2 B8&.4 E7.3 BE.2 82.5
1000 ga.4 B4 89,9 90.9 869 BBe4 85.4 86.1 87.7 B87.9 90.6 91.8 Sl.i 9.2 B6.T°
1254 £4,.2 A%.4 A%.9 85.2 83,1 Bl.4 3.7 79.9 80.6 82.8 83,7 25.6 86.1 He.l Bl.i
a0t £5.0 £.6 #7.3 B6.9 B5.4 84.3 82,9 80.1 8.8 83.3 Ba.4 85.4 E£T.4 ET.1 8l.%
2u00 #4.L B85.6 85.& Ba.2 83.9 32,1 T718.% 78.2 19.6 B2.2 83.4 84.2 87.1 B8é.6 6l.2
2300 2.1 B3.5% 84.3 84.0 d82.0 80.0 73.0 TH.T T8.2 B80.T B2.0 PB3.6 85.2 BS.5 83,0
3151 G1e2 HA2.% 82,7 92.4 8Ce? TI.7 T7.2 T5.4 17.1 B8O.4 Bl.9 83.0 £3.9 E4.1 79.7
40G0 0. RB2.) 82,4 B2.4 8u,2 TT.3 T5.5 T4.5 75.7 78.5 B0.0 8l.8 83,2 81.7 7H.5
5000 16.6 79,4 B1.5 BGh Ti.3 F6.0 T2.8 T1.8 T73.0 T6.l TB.3 15.1 E1.5 8C.6 17.6
[ERYVK 78,7 T65.5 T9.2 T%.3 6.8 Tha3 3.0 TIW 740 T6.7 78.7T T5.& 175.8 €¢.5 15.40
80Uy 16,0 79,1 T9.2 8.7 6.3 TaoT Tla2 69.5 T2.7 75.0 T7.0 7B8.0 79.7 79.8 7T5.4
LO0UD 1h.d4  Téas 1D T€atr T34 T2.6 6B.1 6646 T0.6 T2.6 T4.9 T5.9 77.8 17.1L 73.8
12509 5.0 Thet T4.0 T9.2 Tle2 Tus3F GB.4 849 6d.4 Tled T3.5 T4ed F1E.7 T5.2 73.0
1hQJD 1.3 Tla2 T13.2. T2.3 af.T 66a3 6Z.2 6045 64.5 6T.6 &9,8 T70.8 2.7 12.4 69.3
200008 EE.6 £5.7 H5.3 65.3 62.0 6033 56.5 55,3 59.5 62.7 63.8 6£.1 ET.S 67.8 &4.0
OVER ALL 101.5 EC3.7 1C%.2 Lude5 5S.T 9643 93,9 94.7 96.3 976 59.1 5§%.2 959.4 10C.2 Gb6.6
DESTANCE "SIDELINE PERCEIVED NOISE LEVELS
152.4 T6.C RE.d FJ.T 0.3 L.l BY.4& BT.T BRLT 90.4 91.9 92.8° 92.1 S1.2 SC.0 83.7

q¢

304.8 M t€.5 T77.%1 82,9 82,5 43.6 9Al.3 B3.3 Bl.4 B3.1 B4.5 5.4 B4.5 83.4 B82.1 T5.7

164

T2a4
T3.4
T4.4

5.4
T5.%
T3 %

T2.4%
TéaT
11.1

gl.3
9045
80.6

0.5
83.6
18.6

T1.3
76.8
75.2

T4.3
3.6
72,0

0.3
69.8
67.9

65.9
65.5
63.0

93.86

T6.2
67.8
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TABLE IX. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEQOFF NOZZLE AREA

AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2x10”°> Pa; PWL referenced to 0. 1 pW.]

(d)} 93 Percent speed; fan physical speed, 2081 rpm; fundamental blade passage frequency, 520 hertz

FREQUENLY

1c 20

5u 1CZ.3 10C.0
63 104.0 10C.8
BG 10247 10C.9

100 1CT.5 1G8.3
125 106.3 109.2
160 1C7.5 10%.2

200 I{E.R 1CG.6
250 L113.4 1L12.2
315 113.5 113.4

400 115.8 115.4
500 125.1 127.4
630 117.6 118.1

L1 I¥) 116.5 l1l4.6
1002 126.6 L2C.1
1250 116.0 Ll&.3

16G0 117.% 118.6
2000 116.3 117.0
2500 114.7 114.9

3150 I14.1 l1l4.5
4000 112.9 114.2
50040 113.2 112.5

6300 112.3 112.8
BOOD 113.5 113.2
106 v 112.4 111.3
12500 112.2 Ltil1.C
16000 1C5.8 139.%
20000 108.2 106.8
DVERALL  1Z9.9 13C.80

*Affected by fan exhaust,

30

4C

{d-1) Data referred to source and normalized to 1 meter

53

60

73

ANGLE, DEG

-RH

1/3~-0CTAVE BAND SOUND PRESSURE

10i.& 1G0.% 1d1.0

102.5
99.9

1065.9
L07.5
108, 4

1€8.2
1il.2
liz. 6

117.3
132.1
119. ¢

llé6.¢
121.18
117.2

119.5
i19.2
116.2

115.7
115.9
14,0

113.3
li4.0
112.0

1i1.5
109%.8
107. 3

99.0
8. 4

10544
107.5
106 4

104.6
L0S, S
110.7

Lié.s4
132.7
120.1

115.6
12i.8
116.2

11%.3
114.2
[15.5

L15.2
115.0
114.¢

113.1
113.7
112.%

112.8
L110.1
107.3

i34.2

ivd.2
35,6

104.u
197. 4
106.9

105.0
1408.5
105.2

115.3
L30.4
118.1

114.5
12141
115.3

118.4
1156.3
114.7

114.1
Li4.2
111.4

111.6
1il.7
109.7

198.8
L6 6
104.6

132.2

162.1
106.30
143.6

138.0
1u6.5
106,71

td3.8
199, 8
lug.2

113.9
123.9
l113.48

i1z.1
113.19
L13.2

11641
113.7
112.4

112.4
111.5
169.2

llu.6
lOS. s
108.7

1ug.0
15,1
1G1.9

127.8

Lid% .6
135.8
134 .7

137.2
105,.8
106.2

1d3.6
l107.0
107 .7

112.9
133.2
116.9

111.8
113.2
L11.7

L14 .64
1tl.8
lil.4

11i1.56
103 .9
13%.5

196.3
107.0
105.4

15,2
102 .46
97 .4

131.3

101.49
130.3
103.7

1o4.T
105.3
106 .4

103.8
7.7
167 .9

111.4
12547
114.4

‘i12.3

117 .6
112.2

113.9
111.8
110.5

109.9
109.2
106 .7

105.8
106.2
104.8

104 .0
101.6
99 .5

127 .9

30

100

110

LEVELS (SPL) CN

102.3
106.8
10442

105.4G
L06.8
1d6. &

103.5
1i8. 4
Loa,. 2

112.1
124.9
11l4.8

113.3
L17.8
113.0

113.6
112.2
l11ll.0

110.4
109.9
107. 2

10B. 6
108.0
107.2

106. 8
104.6
102.0

127.8

ldl.é6
105.5
133.6

106.2
108.3
107.7

104.3
109.5
108.9

L13.4
125.6
115.9

115.1
ii3.9
L15.0

115.06
113.48
112.7

1l2.9
111.4
109.2

1lid.4
109.9
lu8.9

168.5
107.90
105.0

129.0

102,12
102.2
102.4

1G5.0
108.7
1C7.9

1056.0
Lig.2
110.1

113.8
12641
116.9

ll6.8
117.9
116.2

117.3
116.2
114.7

114.6
113.5
111.9

11z.8
112.0
111.2

111.0
109.5
106.8

129.9

12C

130

140

1.G METER-RADILS

10z.1
104.4
1G3.8

1¢¢.8
10B.4
108.5

1¢5.2
111.3
111.0

114.7
128.2
118.0

117.4
121.9
117.4

11E.4
L16.6
115.3

L1£.5
l1l4.2
112.0

L13.4
112.3
1il.z

111.4
1i0.1
108.4

131.4

1€2.2
103.2
1G3.¢&

1C7.8
108.5
10749

1C7.¢
11i.5
112.1

114.8
127.1
118.4

118.5
123.4
118.2

1.2
119.2
117 .9

116.1
11€.5
115.5

113.5
114.149
113.5

114.2
111.¢
110.5%

131.9

1CZ.6
103.3
1C4.1

1CE.5
log.2
167.9

10€.&
111.0
111.6

114,6
125.6
118.4%

118.6
132.3
117.7

118.8
LIE.Q
11£.5

11¢.2
115.%
11z2.2

114.1
112.5
11z.0

11z2.2
111.3
1G5.8

13C.9

150

103.8
104.7
105.4

1G8.5
l08.0
106.9

1C6.1
108.4
107.9

LiG.¢
123.4
113.8

112.1
116.4
11i.8

112.8
112.3
1il.2

li0.4%
110.9
110.2

l06.8
109.4
108.9

109.8
168.3
106.1

160

124.9
123.2
122.3

121.¢6
120.4
119.3

117.5
Li7.3
116.3

l16.1
122.3
115.2

113.2
115.7
l1ll.4

Lil. G
L0%.6
109.1

1038.5
LG6. 9
105.5

104.7
105.3
103.7

104.7
103.1
102.5

127.0%131.5

SINPLE
SOURCE
{(5PL}

110.4
109.5
108.5

L09. 4
109.5
109.2

107.1
110.4
110.5

Ll4%.3
127.8
117.1

115.5
120.4
il5.4

117.2
115.7
114.2

113.8
113.2
111.4

111.5
111.4
113.2

110.1
108.2
106.2

*130.7

POWER
LEVEL
(FHL)

128.1
127.2
126.2

127.1
127.2
126.9

124.8
1281
128.2

132.0
145.5
134.8

133.2
138.1
133.1

L34.9
133.4
i31.9

131.5
130.9
129.1

129.2
129.1
127.9

127.8
125.9
123.9

*148.4
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TABLE IX. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOQOFF
NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2x10"% Pa; PWL referenced to 0.1 pw ]

{(d) Concluded., 93 Percent speed; fan physical speed, 2081 rpm; fundamental blade passage frequency, 520 hertz

. d-2) Data ad 0
(d-2) adjusted to standard day of 1? C and T0 percent relative humidity

FREQUEMCY . ARGLEy DEG
1 20 30 40 54 &y 70 B0 90 100 110 12C 13¢ 140 150

L/3-0CTAVE BAND SCGUND FHESSURE LEVELS (SPL) CN  2G.% METER RADILS

Su 77.6 1C.% 1.5 70.8 11.3 T2.6 T4.9 72.F 12.6 Tl.% 72.6 T2<h T2.€ 1:.9 4.1
63 74,3 Tiel 7048 69.3 105 Tb.3 7.1 Tl.l 7T7.1 T75.8 72.5 T4.1 13.5 73.6 T75.0
3J 72.0 Tl.2 T3.2 6B.C 6%.9 T3.9 15.0 71.0 14,5 T3.9 72,7 T6.1 13.5 Th.4 15.7
1239 1.2 18.3 T6.2 15.7 T4.3 T8B.3 TT.5 15.0 5.3 TE.5 715.2 1.1 17.% TE.8 18.8
125 Th.  T8.5 T8 77.8 17.3 7T6.8 71.1 76.1 T7.1 18B.6 79.0 78.7 7T8.8 78.5 78.3
16J E,2 165.5 TH.T 769 17.2 T7.0 T8.5 76,1 T6.9 T8.0 7.2 18.8 18.% TE.2 172
202 15,1 T765.9 TH.E T4.9 753 T4.l 73.5 T4.1 T3.8 T4.6 75.2 5.5 17.2 Te.9 Téa4
2Rd £3.7 62.5 8l.5 B0.2 78.8 T9.3 T7.3 78.0 7T8.7 79.8 A0.5 Bl.6 &81.8 Bl.3 78.7
315 R4 ,2 83.7 BZ.S gl.0 79.% T&.5 8.0 T78.2 18.3 T3.Z 80.4 £1.3 B2.4 81.9 18.2
400 Eb.0 8546 B30 .6 35.5 B4.l g3.1 8l.6 B82.3 83.6 84.0 E4.5 E5.0 g4.8 8d.8
500 6z.3 S5T.6.100.3 102.9 136 941 132.4 95,9 95.1 95.8 $6.3 9B.4 ST.3 55.8 93.6
630 £1.8 88.3 87,8 50.3 AB.3 S4.0 H#T.1 BR4.6 B4.B  86.1 BT7.l pg,2 BB.¢ BE.H 84,0
a0c £6.7 B&.5 8648 5.8 B84.7 B2.3 2.0 B2.3 83.5 8&5.3 87.0 E@7.6 €87 gg.8 82.3
100v GuU.B  90.3 92.4 92.0 9l.3 8%.u B8.5 a7.3 88,0 9u.l 0,1 92.1 93.¢ 93,5 88.4
1250 ge.l BEL9 BT.3 fb.2 B5.4 Bi.3 81.8 B2.3 83.1 5.1 86.3 ET.5 EB.4 27.8 8l.9
1600 ga,0 BRE.T 62.0 85.4 8.5 Bo.Z B84.7 B4.0 83.7 H5.7T ET.4 8.5 60.4 EE.,9 B82.9
2302 as,.3 BT.J B8.2 AB.2 86.3 B3.T 8L .p A8l.3 @2.2 83.8 Bb.2 6B6.6 ES.2 BELD g82.3
2504 B4.6 Bd.8 BhH.l g5.0 B4.6 82,3 Bl.3 au.4 8J.9 82.6 G4.6 Ef.2 E£T.E Eb.4 Bl.l
3150 £2.8 84.3 B5.4 B4.9 83.8 az.1 8l1.3 T79.6 81l az.6 B4,3 £5.2 6.4 82,9 B80.1
4009 g3,4 B3.7 B%.4 84,5 R3.7 Hl.d 73.4 TB.T T9.4% 80.9 B3.0 82.8 £6,.C E5.0 A0.4
5000 82,4 Rl.7 83.2 g3.2 80.6 V8.4 6.7 T5.9 Toed THa% g1.1 B1l.2 E4.7 BZ.4 15.4%
£300 1.0 81.5 B2.0 gl.8 B8C.3 T9.3 77T.0 Ta.s T7.3 79,1 8&1.5 E2.1 €£2.€ gz.8 T7.5
8000 FL.5 Bl1.3 BZ.1 Bl.8 T79.8 7.5 75.1 T&4.3 T6.1 8.0 80.1 80.4 £3.0 E8lub TT.5
10000 79.5 Th.4  T9.1 80,0 7T6.8 15.8 72.5 11.9 T4.3 T6.0 718.3 1£.3 £1.C 75.1 T6.C
12500 17.9 Te.T 7.2 78.5 T4.5 T3.8 0.9 69.7 12,5 Téa2 76.7 11.1 19.5 17.9 79.5
16000 73.7 3.3 713.5 T4,0 T0.5 69.4 5.5 65,5 68.5 70.8 73.3 T3.9 15.5 75.1 T2.1
20000 £.3 £B.0 68.5 £8.5 65.7 63.1 5.6 60,3 63,2 .l 68.0 €95 71.¢ 1C.9 e1.2

160

95.2
93.5
G2.6

91.5
90. 7
90.2

B7.8
ATl. 6
B5.50

B5.3
92.5
B85.4

3.4
85.9
81.5

Bl.1
19.6
19.0

8.2
To.4
T4.7

3.4
13.4
T70. 8

TCe4
66.%
63.6

NVERALL 65,9 10C.9 102.8 104.3 1G2.4 97.8 Luk.5 $8.1 67.8 99.0 59.9 101.4 1C1.E 10C.% 56.9%102.2

DISTANCE 5IDcLINe PERCEIVED NOISE LEVELS
15244 M 74.2 B”3.8 A3.,9 93.7 93. B Gl.u Fredr 3.2 92,3 93.4 G4.0 G4.5 G3.& $C.T B4.2 *a1.1
04,8 M €5.3 15.2 0l.9 86.0 86,2 B3.6 B8T.2 849 85.0 Bba.u Bbed 6.9 £5.,8 82.7 Tbel 3.5

* Affected by fan exhaust.
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TABLE IX. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEQFF NOZZLE AREA

FREGUENCY

5u
H3
;D]

101
125
1oy

24
25
3L5

490
5Jv
A30

402
1690
1250

1aJ.3
20490
2530

3150
4004
SGau
6309
8Jud
10009

125040
1630y
2003

OVER AL L

i0

12¢.4

AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2x107? Pa; PWL referenced to 0, 1 pW.]

(e) 100 Percent speed; fan physical speed, 2238 rpm; fundamental blade passage frequency, 559 hertz

(e-1) Data referred to source and normalized to 1 meter

ANGLE,

26 390 40 50 60 T0 Ay
1/73=-0CTAVE GAND SOUND PRESSURE

Lef.4 109,11 10€.C 1G4.6 19441 103.3 101.3
luSed EQ3.42 L04esd LU3LKR LUS,.3 102.8 101.1
Lo, 1 194.8 10646 LGS.1 111.1 108.3 106.0

1€7.0 1671 LO5.1 10&.7 lDb.Z 105.7 104.5

;> 10%.5 110.4 110.0 108.9 1uB.4 109,5 107.8

L11e7 112.€ L'1Ea7 135%:8 10843 107 .8 107.7
L12.7 L10.0 1C7.4 109.0 Lu8.0 105.7
Li4s2 L13.8 111.9 L1143 109.3 107 .4 138.3
113.9 112.4 Li0.4 109.3 L0A.9 10GA,9

L17.7 118.2 115.8 113.7 112.4 11l.l 112.1

> 127,.5 13).6 129.7 124.0 122.7 L22.6 122.9

127.2 13341 125.7 123.8 122.7 122.6 122.7

1183 113,99 117.€ 11640 11345 L13.1 1t3.6
L2Zl+4 120aB 123.J 120e2 117.3 11642 116.8
122.3 122.4 123.9 121.0 117.5 117.4 117.2

120.4 12L.5 L21.8 L1S.8 11741 li%.3 L1540
118.4 115.7 1231 117,9 115.1 '112.4 112.3
L1747 118.5 119+2 117.3 114.5 112.2 111.7

LE6e9 117.5 11842 1174L Lléad 112.4 11142
L16.8 117.6 118.2 iléad 113,86 LID.9 Lll0.4
L1542 116e3 11743 113.9 111l.8 138.7 L0B.4

115.6 115.3 Li6.a2 114.2 L13.2 110.0 107.3
11643 11443 L1647 Ll4.4 L12.3 108.8 107.9
114.8 11541 115.6 t13.0 11l.4 107.3 107.1

114.2 114.0 L16.0 L12e0 L1L.3 197,22 19646
112.7 11241 11321 1057 1lu7.%:10%.6 104,2
LCS.9 1luval L113.6 LI7e7 Llu%.9 LULl.T LloZ2.%

13343 13503 133.2 131.1 129.2 128 .3 L28.3

20

DEG

100

119

LEVELS {5PL) LN

1J5. 8
104.6
1i0.3

106.5
1u9.7
109.8

107.1
13%9.6
113.3

113.2
126.0
125.7

115.5
119.2
i19.9

1i7.3
115.1
ll4, 4

L13.E
113.1
Llu.5

112.0
111.5
110.38

Lisa1
LJid. s
1J56.1

131.1

103 .4
lv2.5
108.5

107.6
110.4
112.2

lug.m
111.2
Lld.%

Ll14.9
126.4
i26.3

L17.6
1zz2.3
123.2

12049
116.8
116.40

116.1
li4.8
112.9

L13.8
1i3.0
il2.0

112.0
Llv.5
Js.s

132.5

105.9
105,.3
105.8

1Ce.1
Lli.7
11144

1c8.9
113.2
113.¢

116.8
127.9
127 .¢

115.4
1224
122.2

12040
118.4
117.9

Li6.1
115.2
114.7

114.9
112.9
LiG.4

133.8

120

13G

140

1.0 METER RADILS

105.9
105.2
L37.8

1CE.5
111l.4
112.8

1€5.1
113.2
i13.3

lig.z
lL27.8
127.¢

115.5
123.8
124.2

12046
118.5
118.2

117.¢&
116.8
114.7

11£.8
L1%.1
114.2

114.6
113.4
111.9

123.9

163.4
10342
1GE.2

1CE.E
111.2
11l.¢

113.¢C
113.3
113.2

11%.5
L25.5%
125.8

12C.4
122.8
123.C

122.¢
12C.2
116.2

118.4
l18.¢
117.2

Il6.2
117.4
ll?.ﬁ

117.C
1l4.i
113.2

122.4

1C4.5
0.0
106.3

1€S.6
111.7
1C%.4

18%.5
ilz.8
1ic.8

115.7
123.9
L24.2

12C.0
122.9
122.2

12C.9
11%.1
L1ELS

11€.1
1i7.4
11%.3

11€.1
11%.4
L14.46

114.5
113.8
Lil.4

13z.4

15¢

107.56
107.3
108. &

1LS. 6
110.5
119.1

1a7.7
9.?
109.4

111.¢
121.0
121.1

113.8
117.3
Lig.7

114.8
113.2
112.8

112.6
112.4
111.8

L1C.¢
lll.T7
ill.2

112.5
1lu.7
1C3.9

129.4

169

ll4.6
116.5
115.4

ll4.4
1l4.2
1l4,1

liluas
110.9
LiD.6&

110.7
120.6
120.9

112.9
ll4.9
115.8

1il.8
110.7
109.7

109.5
108.7
iov.2z2

106.%
147.6
106.86

1G67.3
105. &
1daas

123.1

SIMPLE
SOURCE
{SPL)

105.9
Ld6. O
109.0

1a71.¢
110.3
110.8

109.1
1ll.6
I11.9

114.9
125.8
125. 46

117.4
i2l.0
121.5

119.3
117.3
1l6.6

li6.2
115.6
i13.9

l14.1
114.1
1131

1i3.1
111.2
109.2

132.0

POKER
LEVEL
{PHL)

123.6
123.7
126.7

125.86
128.0
128.5

126.8
12%.3
129.6

132.6
L43.5
143.3

135.1
138.7
139.2

137.0
135.0
134.3

133.9
133.3
131.6

131.8
131.8
130.8

130.8
128.9
126.9

149.7
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TABLE 1X. - Concluded. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-8 CONFIGURATION WITH TAKEQFF
NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2><1CI'5 Pa; PWL referenced to 0.1 pW.]

{e) Concluded. 100 Percent speed; fan physical speed, 2238 rpm; fundamental blade passage frequency, 559 hertz

{e-2) Data adjusted to standard day of 15° C and 70 percent relative mmidity
FEE QLI Y ANGLE, DLG )
10 Fgt k] 4y Sd ] TO 1Y 90 VK] 114 126 130 140 150 160
173-NCTave BAKD SIIUND PRESSURS LEVELS (SPLY Ch 20.5 METER RACILS

il Ttal  Tea2 T3eh 7023 T4.Y9 T4e4 Ti.6 Tlehs Thel 13,9 76,2 T¢.2 12,1 14.8 T1.9 B84.9

3 Tael T5.5 T3.5 That Ta4ul T95.6 T3.1 Tlah T4:9 T2.86 15.6 15.5 13.6 15.3 771.6 86{8

4 78.6 0 7G.4%  Thal 7.2 T9.% Bled TB.H To.3 B0.€ T8.8 £0.1 T8.1 T€4€ Teab 78,8 B5.7
104G T8a% T34 A 75,4 TTo0 T6.5 Tha0 T4.0 (6.8 TT.9 T84 195.2. 15,1 15,9 15.9 8427
1273 T9e5 TSa8 BT HBU.3 T79.2 78,7 74.8 78,1 80.0 40,7 &2.0 8l.7 8l.5 82.0 80.8 84.5
144 Flel HZ D 8249 B82.C 8C.1 78.6 7TA.1 TG0 80.1 82.5 Bl.7 83,1 El.5 79.7 30.4 B4.4
290 Bled  #1.5 8%1.0 83,3 T7.7 T9.4 78.3 76.0 17:4 T9.2 79.2 19.4 80.2 75.8 78.0 €1:5
400 BALG  R4,5 RA4,1 B2.2 Hl.6 V9.6 TT.7 THB.o 79.9 81.5 H3.5 B3,5 €#3.¢6 83.1 HI.0 8l.2
315 ES.4 B4.7 H#%.2 82,7 du.d T9.6 73.2 79,2 8u.6 82,7 B3.,9 83.&6 823.% £3.,1 19,7 89
400 £0.4 B7.7  PH.4  BALC 03.9 BZ2.6 Bl.3 82.3 83,4 H5.1 E7.0 Ef.4° Eé.l BE.5 81.8 80.%
©00 CH.f 91,7 1C0D.H G545 G4.2 92.4 Y28 9Z.1 9bs.2 F6.6 €8.1 98B0 S6.1 S4.1 91.2 90.2
630 Chall 4704 10043 S5.5 94,0 G2.7 92,8 92.9 95,9 965 97.8 97.8 96.0 S4.4 91.3 S9l.1
HOG ET.0 BR.L 87,1 BT.7 Bb.Z2 HB3.T7 Bi.3 BI.H B5.7 BT.H B9.6 ES.7 SC.¢& SC.2 84,0 82.2
100 %% 91lafi 9. 93,1 9G.3 B7.5 87.1 AT.d BY.IT 92,4 92.6 92.9 S3.C Si.1 8T.4 85,1
1240 SUed 92040 GZ.9 4.0 2l.1 BT.6 AT.S B7.d 9.0 93.3 92.3 S4.3. 93.1 3.3 BE.B B85.9
1Gud FALG THaD Cl.h 9105 B%.9 B8F.2 Hi.4 HBh.l BT.& 90.1 90.1 S0.7 S2.1 S1.0 .E4.5 8l.S
A IY] #.9 SB.4 BI.1 9001 B8T.9 8%.1 92.4 H2.3 BS5.1 BE.A BB.4 B8.5 S0.2 8%.1 B3.2 BOLTY
2600 fn.l Blan Bita4  A%.]1  H7.¢ S4.4 A2.1 Bl.6 84,3 85,9 £7.8 88.1 §&9.1 8Ff.4 B2.7T 7T5.4
3150 Efag 6.0 AT AT.9  Hold B4 5 82.1 80,9 A3.5 85.8 ET7.5 E7.7 EB.1 E&7.8 B2.3 7TSG.2
G300 Bh.1 HEL.3 #T,1 87,7 85,9 83.1 8o.f 79,79 AZ.6 H4.,3 £6.3 8¢.3 B8.1 H€,9 81.9 78,2
S000 Brafe BA.0 #6850 8n.5 0 33,1 died TT.9 TTeh T9.T 82.1 84,4 82,9 £6.5 84.5 0Bl.0 7644
6100 Ezet' H&W3  P4.0 0 84,5 82,9 ALl.7 Ts.7 THeu BJ.T 82.5 Ba.8 £4.5 E84.9 B4.8 79.3 15.1
HOGG Flab PaL4 84,4 84,2 dél.h BULt ThL,9 ThW T9.6 B1.1 B3,3 83,2 §£5.4 B2,9 T9.T1 15.6
1Mo ECut ml.Y Br.g 8247 A0.1 T8.5 Téad T4.2 T1.9 72.1 B81.8 El.3 E3.E EJ.T T78.3 13.7
1500 Thel 190 T T EL. T 1T ThaT T2.9 T2.3 T5.8 TT.T Blse EC.3 E2.1 BL.2 8.2 3.0
le0 by Thed TEa6 ThHed TG 1300 Tlal 6HLWS 6GHBLl T2.4 THa3 Tolu8 TT.2 1TH.E T7.0 14.5 &69.4
2l TG Tlel Tle2 Tlaf GHGA Bbal 2.5 635 6703 89.9 Tl.& T3.0 4.3 72.5 T2.0 €5.5

CyeaLl Jeiaa 10240 1092 LC3.1 1CheU 992 98.4 98.4 101.2 102.5 103.6 JC3.9 KC3.: 1C2.3 SE.2 %8.2

NTETAMC SERCLINL PERCLIVEDR MURISE LEVELS
102,44 1 Tea? 4%8.h 9107 Fo.l 9E T 9200 9.0 92,0 95,0 95.1  ST.0 9E£.3 S4.F 97.0 B4.7 7.7
3348 K troh Then 083,68 RBa.?  94.5% 84.2 R4,.1 Ke.o BT.S 88.7 GY9.4 88.6 86.€ HI.4 To.d T1.2
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TABLE X. - FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-$ CONFIGURATION WITH 95 PERCENT OF TAKEOFF NOZZLE AREA

FReGUGNE Y

nJ
(1)
1%

1L0
125
160

2Jd
25y
k3 ]

4y
Sapg
FIEN

Hau
L1000
17549

TV
2000
2504

315
G0
5004

tidy
3300
Hnu

12594
| L)
230303

CVES ALL

iy

CEAT
“had
5P.9

€P.¢
Iul .5
ICz .5

3,2
Iutan
P17

105,56
1L 1.0
11C.4

187.9
eq.7
1C3.0

L,
ILE .5
Ioaa.4

1R 1
102.R
123.8

8.8
Cl, €
CEL.T
S9.%
CZad

2.0

lez.a

AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2x10"2 Pa; PWL referenced to 0.1 pW.}

(a) 60 Percent speed; fan physical speed, 1307 rpm; fundamental blade passage frequency, 326 hertz

2c

GB.3
Ul2.0
V3

G7.2
1G4.3
1t1l.0

1L4.1
146. 3
115.5

Luba s
1U7.0
135.6

1L7.i
Luses
LCH.S

lu?ad
10&e4
1G4a7

1634
lu3,a
100, ¢

9545
6.3
ShaT
GEL.T
42,9

S4.8

1204

(a-1) Data referred to source and normalized to 1 meter

L4

70

VANGLEY DEG

843

1730 Tave HAND SAUND PRESSURE

82.9  Si,%

9l.6 9l.1
$4.3 G4%.1
cl.7 SG.7
1Ul.5 Ld2.2
Iv2eG 13105

LiTeS 141l

TlUB.d 10442

115.5 116.2

td2. % 16T
197.5 107.1
L11.2 11l.4

10T.4 10T.4
1I8.5 lubag
131.3 1974

136.P 13645
105.7 1€5.5
123.7 103.9

1024 1G24 5
2.8 L02.
GhGef luual

SR. 2 9B.5
Hd,1 98,5
Gh. 6 Shah

94.C $5.4
a3.C  9%70
S3.C 93.5

94.56
92. 3
Sha B

ST.2
P37
$5. d

98,4
Ldi.8
L15.4

1J6,1
LG5, u
14,6

125.2
1d6.2
LCe. 2

lua. &

1J3,.7
101.7

lut.l
) RV IVPRY]
97,3

SHha 8
S5eb
S3.3

Sy
Bi.2
SL. B

95.1
Y2. 4
4.4

97.1
liot.d
Y9843

G443
10v.2
Lil.d

105.3
LJiaw
1u4.6

1ul.5
129
luded

1uo.8
Ll 2
7.7

6.t
Ya
GZab

5.3
9l.6
B.8

a6 .3
B e 3
Ao.5

46 . 6
Fled
93.5

9. 4
10L .0
97.5

95 .3
EL
1lz.0

132.13
132 .3
104 .1

100 .4
1338 .4
94 .2

97 .5
97 .5
94 .7

93.3
9d a1
8.1

88,3
H5 .1
83.2

842.2
8J .9
83.3

123.7 120.4 118,77 115.5 114 .8

95,4
G0 .6
G2.1

R
101.2
98 .6

b 8
58.7
1u9.5

LO01.4
99,5
1d3.7

100.2
99.7
98.5

96 .3
IV ak
93.5

91.9
2.0
87.1

85.0
84.5
81.-%

BU .4
30.3
B84.2

113.4

90 100

LEVELS (SPL}

9%.9 294.3
1.8 92.0
el 5.3
G4, 1 98.7
97.3 100.0
99.5 98.6
97.3 95.58
99.3 00,2

129.8 109.3

102.4 103.3
0i.2 102.3
15«1 105.7

1009 1J2.4
10U. 9 102.9
99.5 101.3
98,8 100.6
93.5 101.0
Fo.4 0.0
95.1 98.3
5.0 97.1
B92e3 940
0.3 94,0
0.8 92.5
87.7 89.7
86.9 H#8.2
85,7 86.9
33.1 87.0

114.2 114.3

ON

55.4
S4.1
S6.45

£7.4
100.5
$9.5

5646
101.3
113.2

105.1
103.3
107.1

144.5
105.0
103.7

1G3.0
102.5
101.2

103.8
99.1
57.8

€7.5
95.8
92.2

$1.5
89.5
89.3

117.2

12¢

130

14¢

1.C METER RADILS

5.2
92.&
SE.4

55.8
99.3
i61.1

$7.7
i0l1.9
111.1

1C4.9
103.9
1GE.0

lusat
1065.8
123.9

102.¢&
I03.1
1C1.5

1CG.7
9G4
5& o8

%1.5
9.5
52.€

S51.3
89.6
50.1

11€.9

$5a€
94 .4
58.3

5%.1
101.2
SB.2

S8.¢
182,17
114.2

1C6. 2
1G5.1
113.7

1C7.7
1G8.2
106,32

1C&.2
1G6.¢
104.1

1062.5
102.8
10v.8

56.5
55.7
57.1

SE.q
94.U
$4.1

12C.¢

§2.4
92.56
S£.8

€1.7
10C.5
SC.8

€E.6
10z2.5
114.7

10¢€.4
10¢€.1
112.6

1cg.2
105.2
1C7.38

107.1
107.2
13,1

104.3
103.3
100.1

1cc.8
iC6.0
-

SE.2
G2.5
92.5

12¢.2

150

93.4
3.1
G&.0

55.1
100.8
16043

S84
102.7
Ell.7

1G4.8
105.0
111.1

10e.4
107.7
105.7

105.3
105.0
103.1

102 44
102.3
$%.8

S5B8.2
98.3
95.9

54,7
52.3
52.5

118.4

1640

5l.8
90.8
9%.8

94.9
97.4
$8.8

56,0
98. 6
10S.4

102.2
i01.0
105.1

10l.2
102.4
103.2

58.8
Lau. 8
96.6

56T
57.1
93.2

$3.3
92.7
90.0

89,C
89.5
91.cC

114.2

SIFMPLE
SO0URCE
{5PL)

9449
92.5
98.2

%6.9
101.1
99.7

98.06
10i.9
113.2

105.3
104.1
108.49

104.5
105.7
104. 6

103.7
103.3
101.3

100.3
99.7
7.2

96.5
95.9
93.3

92.2
90.3
9.7

117.8

POWER
LEVEL
{PWL]

112.6
110.2
112.9

ll4.6
118.8
1174

116.3
119.6
130.9

123.0
121.8
126.8

122.6
123.4
122.3

121.4
121.0
119.0

118.0
117.4
114.9

1l4.2
113.6
111.0

109.9
Log.0
108.4

135.5
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TABLE X. - Continued, FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 985 PERCENT

{a) Concluded. 60 Percent speed; fan physical spe

FRLCHENLY

92
C
4.3

103
125
162

F.XVS]
25w
31lH

439
S
63

Hu s
bd)
1257

1604
2JJd
AN

15)
LNIOW)
LN D]

LEIVE!
1300
Lo Juw
12509
162wt
200Ul
vk ALl
FlSTANG

1652.4 M
304 R

foad
fryl
Fhed

Lz.é&

Lhan

ET.2

OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2><10'5 Pa; PWL referenced to 0.1 pw.]

{a-2j Data adjusted to standard day of 15° C and 70 percent relative humidity

2uJ

CSaT
62 85
(-]

7.5
Th4uda
TL.t

Taah
TE S
RE. 1

T8.4
770
7944

T7.2
T8.7
TH D

TTG.*
TE ot
T4 oty

Ti.l
T2.5
L]

£9.2
BTt
[SENT

33

£1.7
61.9
Ghae &

03.
T3.3
72.14

13.2
T543
A4, 8

15 6
7.1
Bl.4

17.¢
Td.7
ii.4

Thel
™7
3.6

2.1
Tledd
R

e b
bt
CERW

7.2
[ ]

4C

LA3=NUTaVE BAKD SCUND PRESSHRL LevELS (5PL)

1.6
Tlens
77.7

Téat
1Hha5
Ti.d

T2.1
TL.6
69,3

ETad
a6 h
63.7

£l. 6
b6, 4
S4.4

4,9
uls b

69.1

67.5
T4, 0
Ta.1

634
T2.1
H5, 2

Te.3
15.2
T8.9

5.4
Tuak
Toed

Ta.7
73.7
Tlel

(5.8
O3
6h. 5
G445
G3.
6Ce %
Sd. &
55,0
51.9

ge.4

6J

boa't
02.9
6% 3

a1 %
TL-3
68410

Sh.h
T9.5
8241

T3.5
Tiad
Thded

7L, 7
7301
72.4

Tu.d
Tue.d
870

S
65.5
al.Hd

02 edd
54.7
Y& .9
Btate
Bual
47.4
Ho . 7
SI0

7.7
Tde2

T

&h W9
til<3
3.9

66 .7
TL.3
Y

Ob e b
6% .5
2.3

72.5
T0.5
T4.3

TO.0
73.6
6% .3

BT .6
6T7.5
H4 .6

63 .0
R )
57 .3

57 .3
G442
5.2
+7 .9
b . T
G4 4 2
35 .3
LI NE

TTe3
TJ.1

ANGLTy DeG

]

65 WM
63,9
[

LYY
Ti.5
6A .9

67l
69 od
T7.8

Tl.6
6F.T
T3.2

TI .4
67 .49
653 .6

L6 .Y

674
63 .4

A3.7

a4

Afi. 2
ara.l
b4 ]

6540
0T o tx
63.8

at. &
6940
Ad.1

1.1
Tla.l
6. &

0847
59.5
Htre 3

0%.8
8445
AlL.S

591
5143
54,8
G268
4.5
49,0

S5 .4

LJa

b4a.l
62.3
H4a3

6T o
T49.3
63 .9

66.1
Tdad
19 .06

T3.5
T2.5%
T5.9

T2 4ts
T3.1
Tlat

Ta.7
Tled
68.5

SR
Gh Wl
6142

2.7
6 .6
96 .8
53.0
5u.T
4B.1

35,4

Llu

Ch

PeRCAIVEND NDISe LeVELS

To.s
5741

Tr.1
Tleth

18.4
Tad.9

gd.7
13.2

12¢

134

lav

Fu.5 METER RADILS

£€3.5
£2.9
£5.T

E6.1
£S.6
Tled

£€8.0
T2.2
£l.4

5.1
Tha.l
18.2

75.8
T¢.0
Ta.0

19.2
Tl.6

£5.S
65.1
tH.E

£5 .4
TL.5
8.6

8.5
T3.0
4.5
Je.5

15.32
BE3.5

7.5
T84
Tta4

To.4
Té.C
T4.0

12.¢
12.4
1.0

[0
eT. €
£442

L3.7
£2.9
€t.1

£ELJ
7C.8
To.l

£E.9
72.48
£EE.0

Tt b
TéL3
8z.4

TE 4
TSt
7.9

11.2
Ti.2
1240

T4.4d
12.8
66,3

£%.5
ba.l
63 .8

€l.0
57.3
£4.6

GL.3

ed, 1307 rpm; fundamental blade passage frequency, 326 hertz

159

160

E2.1
6l.1
5.1

54,3
6T.7
59.1

£&a3
68.9
79.7

T2.4
7l.2
15.3

Tlat
T2.6
0.3

68.9
T0.8
6645

EGa4
66.6
62,4

£2.u
60.8
5T.1

5447
53.2
52.0

B4.4

66.2
5T+4
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TABLE X,

Fop oLy

630)
ny1
130y

12594
16000
23000

GVER ALL

- Continued. FAR-FIELD NOQISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 85 PERCENT OF TAKEQFF NOZZLE

| FERAPR
-4

| ERT
117

1.

1r:i.0
11des
112.¢

11i.7
1Ws ok
H il

10Tt
TLf o1
10t .0

3.4
.5
10L.8
559
R ]
10k

123,74

AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2x107° Pa; PWL referenced to 0. 1 pW.]

(b) 70 Percent speed; fan physical speed, 1526 rpm; fundamental blade passage frequency, 381 hertz

1L7.7
106 e
lus.?

TC4a3
1c4,2
101.8

Lada
35,7

lug .3

12445

Ga.
w

6.0

Laael
Fra. il

[V

12322
Lin. !
11244

F2%a1
11i.4
illae

115.1
11). &
Lll.%

Elle3
| N
169,13

tut. 4
Lo ey
195

Q3.1
0% 4
133.7
PR
93. R
9.0

L24.3

Luds !
it T
]

) RS
L.
1aded

1Cl..
124073
lluaa

id1l.4
1use”
LLide s

114,
11lual
11t.2

111.3
LJs. 7
lur.l

Ludar
s,
1G5

103.4
1d3.n
1el. v
igl.n
AR

ot 1

12440

{b-1) Data referred to source and normalized to 1 meter

¥ a9

Bleb Lolaw
et . %
BlaA 95,7

Shen  SuLs
Lusay 1ddeb
luisnd lolai

X ided
loZet 1ddat
Loded 10T.6

i21al 12041
Ia4e7 15,4
LJf.? Lua.4

111a3 14dd.3
ludad 1us.d
1o%.0 1ub.?

10%:.3 1o d
13Teu 1ud. s
Lo 10244

105,89 Lolez
103.6 1wl
1Sl 9724

Shell 9345
PG00 P0.T
9l.7 9403
T G4.4
Gh.5 GZ.3
“h.2  Mi.B

L?3.5 L21.7

T3

132 4%
LRI
M an

2
LoL.7
6%, 0

Ft. o3
“3 a7
Lus Y

115 .7
10344
LUE « %

108 o4
2.6
103 .49

Luta 2
105 .7
98 .0

QY L
P
33 .0

955
1.2
B, 7

8745
36,0
356 43

l18.3

ANGLEy NG

qy

LA2= oaaVs DAKY SJUTY FRIESSUR

lu3 .4
G ol
TR

98 .2
2.4
120.8

7.5
10u.2
lided

11344
133.7

3.4

luw,]
JRVIE I
183 .9

lu2
1Gu .7
R

96 .Y
Q6.1
Q2.5

RV IS
90 .4
B8 .0
06 .5
B5.9

BT .4

117 .4

]

LevELs (3PL) N

100.7
94.1
5.5

91,5
lau. 2
131.5

L
dua.4
103.3

113,72
Lud.9
lu4, 3

1087
l03.8
104, 2

134, 2
lud.l
101.1

I b
9% 3
97.2

5.6
Fhats
93.7
EETE]
0.
2.0

1i7.6

lud

lul.2
95,19

T

L1Jdu3
132 .4
LWy

8.4
laz..
14 .9

LiS.4
5.6
106a1

1J9 .9
195.48
L.

1las.2
104.16
102.0

142 a4
101.1
FE O

95.1
37.5
95.¢
23.9

92.T
D2 ot

119.4

11C 120 13a

VL2 &G.5 1CG.E
Fael SH4.5 ST.2
SGe.T GE48 SBaZ

1C.8 GEL9 ICC.:Z
L0344 102.8 101.9
162.06 1L0Z.% 10242

55.9 GCG.8 IL1.S
104.2 10346 1C4.9
18721 1u5.7 1GT.4

1i8.1-11€.1 117.7
107.6 1dé.8 107.5
1CB.4 1CB.2 109.9S

112.4 131249 1lle.1
148.3 1CE.S 11C.2
1GH.G 10U%.3 111.2

LET.5 1CE.2 L1C.2
106.7 1QE.8 LUS.?
105.8 105.7 1(8.¢

1E4.9 1C5.0 1G€.6
103.6 1€4.2 107.1
101.9 1C1.2 1C4.S

102.0 1CZz.1 1C23.%
100.7 100.4 10G4.2
€6.T SB.4 1C2.2

7.2 57.3 1Cl.4
5.6 G&.0 55.B
54,9 $%5a.5 1C0.2

l21.7 kz1.2 1z23.1

140

L« METER RADILS

1L0.9
S6.2
€7.9

iCl.8
103.9
102.2

1Gz.2

1GS.9
1CB.4

1
1
1

—

S.l
0.4
1.3

11€.4
111.8
112.5

E11.5
1i0.7
11C.1

10E.7
108.2
104.2

10%.58
104.2
162.0

1CC.5
96,5
9%. 6

124.3

156

54.9
58.5%

55.5
102.9
103.5

160.9
103.9
105.9

115.¢
107.6
107.8

113.1
1076
108.9

107.7
107.1
105.9

105,9
185, 4
103.4

101.¢
102.4
G9.7

99.5
6.6
7.7

121.0

160

6.6
5.1
$7.%

S57.2
99.6
101.0

$8.8
10C.5
102.1

112.9
103.4
103.5

108.5
103.8
104.1

101.%
102.¢
100.5

100.0
100.0
9607

57.GC
S6.1
G4.1

92.7
93.0
4.4

117.2

SIVMPLE
SOURCE
t5PL)

Lul. @
4.9
96. 8

99.7
Lu2.8
102.1

100.4
103.6
107.5

118.7
1497.3
1G7. 8

112.7
108. 4

108.8 "

108.2
107.1
105. 6

104.5
104.0
101.7

101.1
L0L. &
98. &

97.5
F6. 0
96.3

122.0

FlOwCR
LEVelL
(Pwl]

118.7
1i2.6
114.5

L17.4%
120.5
119,.8

118.1
121.3
125.2

136.4
125.0
125.5

130.4
125.7
126.5

125.9
124.8
123.3

122.2
121.7
119.4

118.8
118.3
1i6.1

115.2
113.7
il4.0

139,7
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TABLE X, - Continued. FAR-FIELi) NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT
OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2x10°% Pa; PWL referenced to 0.1 pw]
(b) Concluded. 70 Percent speed; fan physical speed, 1526 rpm; fundamental blade passage frequency, 381 hertz

{b-2) Data adjusted to standard day of 15 C and 70 percent relative humidity

FREQUENCY ANGLE, DEG
10 2¢ ig 4C 59 LD TQ 80 PV 100 110 12¢ 12¢ L44 150 160

1/3-0CTAVE 6AND SOUNMD PReSSURE LEVELS (SPL) CN 2G.5 METER RADIUS

54a 77.0 TC.3 €4.2 13.0 57.3 Tlas T3.2 T3.7 TLe0 T1.5 70.5 €548 1C.8 T1.2 &5.2 £6.%

&3 5.0 64.0 F2.9 H6.0 6442 6447 03.T B4.7  04.4 b56.2 £h.4 4.8 ET.5 £€.5 66,0 85.4

) €7.2 €7.5 &Te3 6T.1 65.7 06,0 465.8 66,2 65.8 6T.T 6.8 €7.1 8.5 EE.2 68.8 68.2
134 T1e3  TJel Tdeé Tle3 £E.0 09,5 06A.5 6B.3 69.8 73.6 Tl.l £6.2 0.5 7Tz.l €S.8 ¢€7.5
125 4.3 T5.7 T5.3 T3.9 742 12,7 T2.0 TZ2.0 T0.5 72,7 73.7 713.1 T2.2 T4.2 13.2 69.9
160 TEeA T4.0 T4.3 T3.6 Tl.3 Tl.3 Tu.l T1.l 7Tl.8 T2.3 72.2 173.1 72.¢& 7T2.5 11C¢.8 7l.3
204 TELT Té.D T3.B TLl.S TCez 68,3 5A7.2 6T.3 68,3 68.7 7022 7041 72.¢ Te.5 Tle2 £€8.9
25y 79.3 TR.3 TA.3  TH.2 T3.2 T2.7 0.9 70.5 T0.7T 7TZ.3 74.5 73.9 5.2 .2 T4.2 Tl.2
ERE BZ.% EJa? 2.7 BI.T TE.T 779 7542 T3.9 T3.6 T5.2 Tie4 T6.0 TT.7 TE.T 6.2 T2.4
404 62,2 GU.4 $5.3 91.6 Sl.3 SU.3 B5.% 83.6 83.4 85.6 88,2 €&.3 ET.9 5.3 85.8 83.1
500 Blel Bled B8BJe& A0LL 77.9 7T5.6 T3.8 73.9 Ta.l T5.8 77.8 177.0 78.1 BC.6 77.8° 73.6
632 BG.A BU.5 8).8 Bu.5 TB.l Ta.6 T2.6 T3.6 74,5 T6.3 T78.6 78.4 B0.1 681l.5 78.0 73.7
200 £3.% A5.56 85,3 8%5.¢ B8l.5 T783.5 TH.& 76,3 T9.1 8BU.l B2.6 B4.1 £€.2 8E€.8 83.3 T8.7
1600 80,7 Bla? BJ.8 80,3 TH.5 T5.2 T2.8 T3.5 7T4.0 76.0 7T8.5 179.1 BC.5 82.0 T7.8 74.40
12%0 £i.1 HZ2-8 Bl.B Alu3 TSe3 TH.6 73.5 T4.0 T4.3 Th.6 TB.1 75.4 El.3 B2.6 79.0 T4.2
1600 BleR 1.8 81.6 Bl.4 TS.4 76,3 72.3 72.4 T4.3 75.3 Tl.6 18.4 E€C.4 Blie 17.8 72.0
20390 9.4 AULr BJ.T T9.7 T7.6 T4.4 10.7T TO0. T3.1 Ta4.h Te.7 T&€.8 79.7 8C.T T7.1 7T2.6
2500 T7.8 T8.2 T9.2 T8.0 75.5 7T2.0 6B.7 68.3 T1.0 72.7 5.7 75.6 18.5 8C.0 73.8 7.4
3150 TEo8 TTed Ttal 16.3 T3.8 T0.9 6T.1 66.6 9.3 T2.1 T4.6 T4.7 Te.& TE.4 T5.6 69.7
4000 7641 Téah  Thahd 7643 T3.l 69.6 6H5.4 55.6 68,8 T0.6 T2.1 T2.7 6.6 T7.7 15.1 69.5
5390 4.2 Thets 73T Taub TUet 66.B 65242 61,7 6bad 6748 Tlel 0.4 Ta.1l F4.1 T2.6 55.5
L3006 el TZ.0 TleB T2.2 6B.5 6Ta2 62.2 59,7 64.3 678 7TC.7 TC.8 Tz.2 T4.5 T0.3 65.7
apdd Fleb T7.3 TL.5 Tlut 68,0 64.8 59.3 5B8.5 8445 65.6 6B.B £8.5 72.3 72,3 T0.5 &4.2
10000 £T+G HBa9 E7.8 6B.8 648 61.9 S55.8 55,1 60.8 62,3 €5.8 €5.5 69.3 €9.1 66.8 6l.2
12500 €5.6 €E,6 AN,1 E7.2 62.7 60.1 53.2 52,2 58.7 59.6 £3.0 £2.0 £7.1 £€.2 £5.2 98.4
16000 £2.6 £3.5 £2.6 63.3 59,3 56,1 43.B 49.3 Sb4.4 56.5 5%.4 55.8 €3.€6 £2.3 &0.4 56.8

20040 £l.5 tle3 60,1 61.1 595.3 52.9 47.3 43,4 53.0 53.5 5640 57,0 £1.3 6(.7 58.7 5544

CWERAL L €5.8 G4.6 §T.1 S4.7 S3.4 O9l.9 88.5 87.6 8T.7T B89.5 918 S51.3 52.2 94.4 SGl1.0 £&7.3

CISTANCE SIDELINE PERCEIVED NGISt LEVELS
152.4 M 90.6 TT«4 83,9 B4,5 B4.9 B84.3 Bl.6 BLl.l Bl.9 83.7 #5.7 EB4.1 €4.7 B4.1 T8.0 69.9
304.E M E1.3 69.0 TH5.2 6.8 T7.5 TT1.l Té4ed T3.9 T4.6 Toak 7843 T€.5 T1.0 Tha2 698 61.3
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TABLE X. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF NOZZLE

FHEQUENCY

590
G3
80

193
125
160

209
250
315

423
L 00
&30

BN
1004
1250

1609
2000
2500

3150
4000
20uQ

630G
B0
1voon

125849
16000
20009

NVER ALY

SU .6
104. 4
55.0

104458
1ledas
1C&.8

1{7.8
110.2
112.0

118.1
125.7
113.96

114.4
1iGe%
11444

il4.2
114.2
Flz.5

111.1
| g Y
L. 7

ILEB.A
1CH,."
F v 2 |
1CF.7
196
I06.2

12o.%

AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced tg 2x10°% Pa; PWL.referenced to 0. 1 pW.]

(c) 88 Percent speed; fan physical speed, 1868 rpm; fundamental blade passage frequency, 467 hertz

290

GE.l
G955
93.1

1d4.86
109.40
LCT7.9

1¢8.0
110.8
[ & P

123.1
131.9
114.7

115.1
118.3
115.2

[P
-

143
w7
-1

AL R L RV

e
e

2eb
17
0.0

L0%.¢

E Wk

1L7.9

107.2
10643

P06.3 14

1392.4

30

ST
59.3
9845

104.32
107.3
128. 4

107.0C
103.¢0
110.%

124.4
133.5
11%.9

113.4
li&.4
11344

115. ¢
Li%. %
113.1

111.3
111.%
109. 7

1CB. 4
138.7
105.1
105,
135
94

Lisa €

(¢-1)} Data referred to source and normalized to 1 meter

40 50

1/ 300 TAVE BAWNG

STl 956.1
1.6 YT.4
97.5 S7.0

104.1 £03.8
10843 1095
107.3 105640

106.C 1C4.3
10748 1UT.2
105.7 107.7

118.% 11641
126.9 123.9
t14.4 112.5

115.4 114.7
11%.8 119.9
11547 L1445

116.1 114.8
1159 llua4
114.5 1E2.5

1l12.¢ 111.0
112.9 110.9
111.8 106, ¢

10G, &'107.3
L10.2 1CT.2
1¢2.8 164.9
1C8.4 164, 7
10041 10249
1Of. 8 10G2.2

130.0 127.9

LY

7.3
lul.3
G7.5

10445
lus.7?
LOT .2

10L.6
lue.d
L06.4

11246
118.9
109.4

112.1
Ll6.6
111.9

112.3
111.0
LUuA.e

lug.5
107.8
105.2

105.9
1G4.4
Lu3,.1
132.5
100. &
LM

14447

ANGLE, OEG

TO 14}

SOUND PRESSUFL

97 .6 3FT.H
Lu5.9 100.3
96 .8 9T.l

2.0 10L.0
11).0 110.7
16 ot 1064

100 .6 101.6
193.0 1u3.2
L% o4 10% a0

110.1 111.4%
1le.7 117.7
10649 1036.9

109.9 110.7
11549 117 .9
107 .9 107 .9

1.3 10741
liE . 105.9
105.1 L04.1

1U%.0 W28

102 o4 102.4
102.0 99.3

100.3 9i.i
98,9 a7.9
4h b6 Sh,])

95 .9 94.3
%1 935
93.9 94.3

121.7 123.9

kL]
LEVELS

97.0
99,9
7.3

1d4.0
106.3
106.8

1dl.1
105.0
105.9

113. 2
120.90
1J8.9

112.7
119.6
109.2

108.8
108. 7
107.5

10641
105.6
103.5

10243
103.2
100.8

1. ?
4.3
101.1

124.9

100

110

[SPLY CN

97.8

101.8

AT u6

10441
105.5
105.1

lul.5
106.0
1a6.9

11340
123.7
11la.u

113.0
118.6
111.4

113.8
LEd.5
109.5

109.3
10T 4
105.5

13é6.1
104,9
147 .8
.2
101.1
W2.3

125.4

%8.5
103,68
100.1

104.¢
107.0
1C5.4

1C3.¢
107.4
1¢8.5

115.4
122.7
112.7

115.7
120.9
112.2

111.5
L69.9
1CB.7

Lce.¢e
1QT+5
1C5.8

105.2
103.49
1034

12¢ 130

140

1.0 METER RADIUS

1(C.5 §9%.1
103.5 10&.8
1Cl.4 10C.8

1047 1GE.E
106.9 167.7
10€.4 1Ge.1

104.1-1C8.¢C
109.1 1069.2
10€.8 1(S.2

1157 11&.€
121.5 123,45
113.3 114.7

117.0 117.¢
12244 121.8
lida.4 1)5.2

113.4 115.5
11345 115.5
112.7 ll4.0

11243 1124¢
i11.0 112.9
10E.5 111.¢C

1€5.1 1LS.¢&
10742 1710.1
10842 168.2

1CE.2 1C8.4
1C4.3 1Ce.8
104.5 10T7.4

lz7.8 1zZ8.8

95.5
1Cl.6
1£3.56

1Gt.6
107.8
105.8

164.8
1C£,7
1.9

11€.9
124.9
114.9

117.2
12C.6
114.%

114.6
115.2
114.5

114.1
113.2
1C<.8

11C.4
105.4
107.3

a0
105.8
165.9

12%.0

150

103.0Q
104,.1
104.0

165.5
108.7
104. &

103.¢&
106.0
ICe.Y

112.¢
119.7
109.9

111.7
115.8
109.2

109.1
110.2
109.1

108,7
10B.7
1G7.3

10%.¢
106.4
184.46

104.5
1J2.1
103.5

124.5

160

55.5
101.0C
102.0

103.5
104.0
103.8

102.5
103.9
103.9

111.8
119.3
107.4

111.4
118.3
107.4

105.5%
106.4
105.5

104.6
104.0
101.6

101.8
101.1
9%.4

98.4
98.9
59.2

123.17

SIMPLE
SOURCE
{5PL)

98.5
102.3
99.7

104,2
10841
106.5

1C€3.6
107.2
108.0

116.7
124.7
112.1

114.6
119.5
liz.9

112.8
112.7
111.3

110. 4
109.8
107.8

107.2
106. 8
104. 9

104.5
103.1
143.5

127.9

POMER
LEVEL
{PHL)

116.2
120.0
117.4

121.9
125.8
124.2

121.6
124.9
125.7

134.4
l42.4
129.8

132.3
137.2
130.6

130.5
130.4
129.0

128.1
127.5
125.5

124.9
124.5
122.6

122.2
120.8
121.2

145.7
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TABLE X. - Continued. FAR FIELD NOE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT

[BPL referenced to 2><10-5 Pa; PWL referenced to 0.1 pW.]

OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

{c) Concluded, 86 Percent speed; fan physical speed, 1868 rpm; fundamental blade passage frequency, 467 hertz

FREQUENCY

50
&7
a8y

104
12%
169

209
250
315

409
500
630

B0
1000
1252

16020
2002
2500

3152
400U
5095

6300
BO0D
10002
12500
16000
20000
OVEP ALL
CISTANC &

152.4 M
304.B M

10

£B.9
16.7
£G.3

TS5l
TR .A
7.1

8.1
BC.5
82.3

8&.3
$5.9
B4,

Ph .8
Ef .6
£4.5

4.4
4.2
£2.4

BC .8
gl.1
T8.S

11.3
T7.0
1444

Tz 44
£5.4
£7.3

8.9

{c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

20

EE b
65,1
664

T4.9
15.3
8.2

792
81.1
B2.2

G2.3
1i2.1
B4.9

85.3
BB.5
A9 .3

B5.4
85.7
83.0

82.2
81,2
79.2

TE.3
78.0
75.0

Tze?
T0.1
67 .49

133.5

BELT
TT.5

30

ET.6
59,6
48, E

T4 &
8.1
787

71.2
T3 .1
81.2

5446
1C3.7
8541

6.1
81.¢C
85.5

85.7
85.4
83.90

8l.5
1.4
8.9

171
Tha8
T3.2

11.1

63. 8
66. ¢

134.8

93.1
83,1

4{

1/3-0C TAVE BAND SLUND PRESSURE LEVELS (S¥L)

6740
67.9
67,48

Thek
18.6
11,6

Te.3
TH.1
0.0

85,4
57.1
B4. 6

85.6
S0.C
B5.1A

£6.2
85.%
84.4

B2.3
B2.4
8l.0

TS5

7B.3,

TS.9
T4.1
£9,5
67.8

13341

BS. S
a2.1

53

b€ &
6T.7
67.9

T4.1
TS.8
T0.9

Tha &
TT.6
T8

BELS
G4e1
B2.7T

8449
el
B4.6

B4.4
4.4
92 .4

Bu. T
0. 4
TB.2

76.0
T15.3
2.0

1C.4
60T
03.3

58.0

690

70

675 6T .4
Tl.t6 THel
67.8 67.1
T4.8 7243
T6.0 BI.3
T8.2 T6.9
71.9 T2.9
6.6 T3.3
Th.T 147
d2.8 30.3
Hdal 84,9
T9.56 T1.1
B2.3 33.1
86,3 B5.1
H2,0 T8.0
Blaeth TT o4
Bl.0 T6.9
8.5 T75.0
T8.2 T3.7
77.1 71.%
Tdeb 6942
T4, 69U
72.5 67,0
Td.2 63,7
&R.2 bBLub
ha .4 5T .9
6d.8 85,0
S4.4 91.8

SIDELI NG
B7.2 84.8
79.6 TT1.2

ANGLEy NEG

a0

67 .9
10.6
6T %

71.3
8lad
Ta.T

TiL.9

T3.5
T4.3

93.2

90

&7.3
70.2
&7.6

T4.3
16 6
T7.1

Tla4
5.3
To.2

83.4
Gl 2
T3.1

82.9
49.2
T9.3

TH. G
8.7
TTed

15.8
T5.1
TZ.7

TL.0
TL. 3
&7.9

b6.4
83.1
6241

5.4

100

68.1
T2.1
BT .9

T4aa4
T6.8
T5 .4

71.8
Toa.3
Tr.d

B3.48
4.1
Bl.2

43.8
48,8
941.5

BU .9
80.5
79.4

19.0
Ta.S
Taal

T4.8
T3.0
&9 .9
67.9

LT
63.3

95..%

110

TN

EB.8H
13.9
T .4

T4.9
T7.3
15.7

73.9
78.1
74.8

E546
Q2.9
B2.9

E5.9
Sl.1
83.3

BZab
82.4
82.0

Bi.2
9.4
T7.9

7.3
1546
T2.9

10.9
67.7
£4.5

€7.5

PcFCuIVED NCISE LEVELS

A&a.l
8.8

88.5
8l.1

B89.5
82.0

$1.0
83.5

120

12C

[
Ti.1
Fl.l

1é.1
18.C
TE .4

542
19.5
79.5

EELE
53.¢
84.%

E7.8
$2.C
B5.2

ES.E
£5.5
B3.5

o m

2.
2
c.

LI N

8.2
T8.2
T5.4

T4.1
0.4
EE.4

SB. €

5C.3
£2.5

140

3C.5 METERK RADILS

£<.8
71.9
12.9

TE.9
TELL
Téal

18.1
19.0
BL.2

£i.1
9c,1
EZ.1

81.4
9G.8
B4.6

E4.7
85.2
B4.4

E?.8
Bz.7
75.0

19.1
71.5
Tt

Téal
65 .6
61.0

5%a1

16¢

£5. 8
1.3
T2.3

13.8
T4.3
T4al

73.2
T4.2

L Tha2

§2.0
89.5
TT.4

BL.2
88.5
175

6.0
Tbed
15. %

T4.3
73.5
70.8

70.5
69.2
66.5

4.1
62,7
6C.2

$3.8

T5.7
67.2
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TABLE X. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEQFF NOZZLE

FREQUENEY

.

&3

ac

13w
125
1E0

S
250
K18

agd
Gd
&5

ROU
Ly
1293

| N
200u
29430

Al Hu
4301
SOUG

G120
2o
10700
12500
ludiis

PO

[-vikAlLL

[SPL referenced to 2x10"% Pa; PWL referenced to 0. 1 pw.)

AREA AND APPROACH ROTOR SETTING ANGLE

(d) 93 Percent speed; fan physical speed, 2027 rpm; fundamental blade passage frequency, 508 hertz

11¢.7
115.7
110 .0

11E.H
11€.5
114,9

1l14.4
114.1

11287

112.0
112.2
114 .4
1<
LS4

1iCs.

P56.2

R

r.1
lul.5
s T

137.¢
108.6
198, ¢

163, 2
liv.??
112.1

1l6.¢
127. 4%
117.2

117.2
121.17
r.c

117, 2
117.¢6
115.3

1l4.4
114. %
117. 4
11i. %
1it1.7
ler.7

163, %

4C

1/ 3=CC iavy

GTe i
8.4
STa2

(d-1) Data referred to source and normalized to 1 meter

5J

57.1
121.5
.

lcz.7
Lo8.2
lun, 2

LC4.7
107.39
1CE.8

11541

13009

Llowt

bty
5 12071

li4.9

11%.45
liv.l
114.73

113.7
113.1

L1133

13054
LS, 4
Luled

lde. 7

1A% f

1u5.4

132.5

6y

58.4
10640
9943

1ua.7
1UT.5
Lual.y

105.5
10B8.3
107.6

113.1
12%.3
lid.q

11243
11i.3
112.2

1lo.3
113.1
1li.5

111.2
11¢.2
1u7.9

luti. b
1ut.z2
1o5.7

105.4
133.5
lu3d.?

129.5

70

loo.2
laa.7
LJo.7?

lia .9
107 .4
1d5 .2

122
lus.t
1J6.5

113.1
13J.8
L1445

113.A8
115.48
1J9.5

1LL.5
03 .6
el .8

127.7
1us .7
1G53 .6

1J4 .3
1J2 o4
100 au

RN
QA o
Q8.3

131 .4

AMGLEy DG

i:

YAND SOUND PRESSUFRe

39,2
98,2
94.8

103.7
L05.9
105.5

102.9
LyS.4
10646

111.%
128.1
113.2

111.5
tla.2
1t .4

1l1.4
luB.nB
107.%

106 .7
105.7
193 .3

1310
10146
99,49

90

140

119

LEVELS (SPLY (N

101.1
136.2
101.0

105. 4
107.4
1J6, 8

102.7
106. 4
137.5

112.8
128.6
1la.l

l1z2.7
1i5.8
i11.9

112.7
111.3
10944

109.1
138. 6
106.8

105.6
1064 2
4. 4

104, 4
133.0
10%.u

129.8

99.7
1052
Wwo.s

147.0
1dd.5
107.2

103.9
137.9
tJda.d

113.8
127.9
11%.6

114.7
118.2
113.9

115%.0
113.3
111.%

112.2
11d .4
103 .6

1ag.a
lud. 1
1u5.%

1085.2
Lu4 .6
195.4

129.9

100.7
102.0
1C1.8

167.¢
109.0
1CB,8

iCs.t
10G.6
113.5

114.6
125.1
116.1

lit.d
121.8
115.7

l1&.7
115.5
114.,3
113.9
L12.8
11lu.S

11l1.2
11u.1
106.9

l1CB.2
107 .4
10647

129.5

12¢C

128

140

1.0 METER RACIUS

190.0
101.9
1¢é.1

1£{7.8
L09.5
1C8.4

ics.¢8
110.5
111.4

ICB.4
107.4
107.8

120.3

101.7
lo01.8
1L3.7

JICE.S
109.7
1CT.E

1{6.5
11d.¢
11l.6

114.4
leé.2
117.4

118.¢
123.5
117.4

115.5

117.8
116.9

131.1

1C4.6
1C4.7
1CE.5

1CE.2
149.9
1C7.3

150

104.2
104.5
105.5

167.9
108.0
10&.3

105.9
108.1
18,1

110.9
119.6
iiL.%

112.0
115.0
111.2

112.9
111.5
110.3

105.9
110.1
108.3

107.¢C
167.6
105.9

106.2
LC4. 7
105.4

125.0

160

104.6
105.2
106.2

106.6
106.6
106.2

105.1
105.6
10€.2

105.3
121.0
113.0

109. 6
114.2
109.1

108.1
108.2
i06.8

106.7
105.0
103.4

104.1
103. 4
101.¢

101.1
101.7
101.6

124.2

SIMPLE
SOURCE
(SPL)

100.7
103.9
101.8

106.4
108.4
107.3

105.5
108.9
109.9

1l4.2
128,1
115.7

115. 4
120. 3
114.6

1i6a7
114.8
113.4

113.0
112.2
110.3

109.9
109. 4
10%.7

107. 4
106.3
106. 86

130.%

PORER
LEVEL
(PWLY

118.4
121.6
119.5

124.1
126.1
125.0

123.2
126.6
127.6

131.9
145.8
133.4

133.1
138.0
132.3

L3%.4
132.5
131.1

130.7
129.9
128.0

127.6
127.1
125.4

125.1
124.0
124.3

14841



L9

TABLE X. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT

[SPL referenced to 210°% Pa; PWL referenced to 0.1 pW ]

OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

{d) Concluded. 93 Perceant speed; fan physical speed, 2027 rpm; fundamental blade passage frequency, 508 hertz

FREQUENCY

50
63
A0

100
125
L6d

200
250
315

400
530
630

HOO
1004
1250

1609
2009
2500

3150
40040
5000

6300
8300
100069
12500
160 G0
20000
OVERALL

DISTANCE

Ly

(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

24

R

83.2
80.1

49

1/3=-0CTAYE BAND SCUND PRESSURE LEVELS (5PL)

61.5
69.1
68.1

15.7
79.7
17.9

16.¢C
80.4
Bi.d

woeb
LJ0.8
87. &

36.C
Gl.7
B6.9

BY. £

Bi. ¢
B6.2

84.8
84,6
83.1

B8l.2
£0.8
T8.3

Te.8
13.C
TC.9

102.E

92.5
a4.8

Y]

at.4
Tl.8
6843

T340
T8.5
T6.5

75.0
78.1
T9.1

85.3
1al.1
86,8

85,2
SC.9
B5., 4

8%.6
84.1
B4.2

3.4
82.6
80.59

18.2
TT.5
T4e5

T2.%
59,5
66,1

102.6

93.8
8643

&0

13

68.7 T0.5
To.3 T7.0
69.6 TL.0
T5.d T75.2
TT.3 T7.7
77.3 75.5
73.8 72.5
78.6 T5.9
T7.9 76.8
3.3 83,3
98,4 101.0
83.6 84.8
B82.5 8l.0
B86.5 B6.0
82.3 83.C
86.5 Bl.6
43.1 T2.6
8l.5 T1.7
BO.9 TT7.4
19.7 15.2
T7.1 72Z.8
T7.3 73.0
T5.3 70,5
72.8 &7.1
TLal 85,3
6T.3 62.2
64.3 59.4
99,56 101l.6

SIDELINE
92,3 93,7
84,9 86.6

ANGLEy DEG

a0

6% .5
68.5
63 .1

Ta.0
T6h,.2
75.8

T3.2
5.7
T6.9

2.1
9B.3
B3.4

Bl.7
db et
B80.5

BL.5
T8 .8
TT.3

T6.4
7542
T2.5

Tla3
69.7
6646

64 .8
62.2
GU.b

99.3

92

1.4
T6.5
1.3

5.7
17.3
T7.1

73.0
To6.7
77.8

3.0
98. 8
B4.3

82.9
86.0
82.0

82,8
Bl.3
TG 3

78.48
8.1
T6.0

T4.3
T4.3
1.5

0.1
b6 . 8
65.0

9.9

130

T0.0
75.5
71.1

It.3
18.8
T7.5

Téel
8.2
19.1

84.0
98.1
85.8

54.9
88 .4
84.0

85.1
.83.3
Bl.B

8l.9
79.9
T7.8

TT.5
T6.2
T3.0

70.9
&8 %
-1- T

L00.0

Lo

N2

71.C
72.3
2.1

77.3
79.3
79.1

75.8
79.9
83.8

84.8
55.3
€6,.3

87.0
92.0
E5.8

E€.3
B85.5
B4.2

93.6
BZ.1
80.1

80.0
18.2
T6.0

T1.9
Tl.2
67.8

55.5

PERCEIVED NOISE LEVELS

92.3 93.6 4.l

85.2

Bb.4

B&,.T

93.3
25.8

120

10.2
12.2
1244

78.1
19.8
Té.7

1€.1
8.8
gla.7

B85 .4
95.2
EEL.T

87.8
5446
87.1

E7.6
85.7
89,6

E4.,4
82.9
0.1

20.5
T€.0
155

4.l
1.2
6848

100.3

52.9
85.3

130

12.¢
12.1
14.C

5.2
80.0
78.1

2.2
EC.S
El.S

84 .6
56.5
ET.€

€847
G3.7
8745

89.¢
ET.8
Eé.8

ES.S
B4.S
B3.C

€l.2
B1.C
T8.2

17.2
1347
T1.%

1C1l.1

52.8
as.1

L40

C.%5 METER RADILS

14.9
75.0
1€.8

T8.5
80.2
17.86

17.3
EC.7
B2.6

84.8
G6.6
87.8

8E.5
92.5
B6.0

BE.3
E7 .9
BS.8

ES5.6
84,7
Bl1.5

81.8
1586
71.0

T4.9
Tial
ES5.9

10C.7

$0.7
8z2.8

T4.5
Ta.8
75.8

18.2
TH.3
1€. &

7642
8.4
78.4

8i.1
89.8
B2.1

82.2
85.2
Bla3

3.0
8l.5
80.2

19.0
19.6
77.5

1547
75.7
13.0

T1.9
68.5
Eba. &

95.0

B2.2
73.9

160

T4e9
75.5
76.5

765
16.9
16.5

5.4
75.9
T6s S

79.5
91.2
0.2

79.8
B4.4
79.2

79.2
76.2
T6.7

T6.4
T5.5
T2 6

T248
1.5
68.7

66.8
85.5
62.7

F4.3

77.1
68.6
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‘TABLE X, - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEQOFF NOZZLE

FRE CLIENCY

5.3
E}
8]0

109
125
Le0

200
259
3ls

w00
500
&40

8037
100U
1250

a0
2000
2609

3159

40040

5000

6300
8000
10000

12500
14000
200490

OVERALL

1o

1114
10l.9
1G¢.8

16%.¢6
109.2
1iIC.&

111.1
115.2
115.0

117.1
126442
122.3

L17.0
119.6
117.%

11E,.2
Fika 4
114.7

11440
114.2
113.u

112.40
liz.5
114.9

11G.3
145.H
110.4

1240.9

AREA AND APPROACH ROTOR SETTING ANGLE

[BPL referenced to 2><10'5 Pa; PWL referenced to 0. 1 pW.]

(e) 100 Percent sﬁeed; fan physical speed, 2‘479-fi:m; fundamental blade passage frequency, 544 hertz

24

S8.3
11l.3
LUE.LS

105.3
111.7
L1l.3

1EZ2.3
L14.2
Lld.

116.8
1231
123.8

L1€.,5
122.1
119.7

120.1
L1g.2
11644

115.4
115.7
Ll4.4

113.7
114.9
1i2.8

112.7
112.2
Liz.5

132 .4

ED

100.¢
9,2
101.1%

12d.8
111.%
I1l.1

1tL.5
113.3
Li2.9

117.¢€
L33.9
127,5

119.2
122.6
120.5

121.¢
119.7
117.9

117.2
LL7.0
L15.2

113.9
Lla. 7
11d.1

11t. 2
111.2
l1L. 4

136.1

4¢

{e-1} Data referred to source and normalized to 1 meter

51

Gy

70

ANGLE, DEG

80

L/3=-0GLTAVE BAMND SCUND PRESSURE

L30.5
101.2
104, 8

107.8
110.5
lic.1

105,11
1l1.8
113.2

115. ¢
127.9
122.1

117.C
122.3
119.9

L21.5
120.1
1L18.5

117.3
t17.9
117.¢

115.2
115.7
1l4.1

L14.3
l12. 4%
113.2

132.17

1GGC.5
lJ2.8
LCg.5

LU5.8
1JB.5
1C€. 6

105.5
112.0
L1105

11l4.0
1265.2
12¢.90

Llc.4
120.6
L17.9

12L.1
118.2
116,53

11&.2
Lie.0
L13.5

1Ll.9
tiz2. 0
10G.8

105.48
1C8. 6
107.8

13G.5

100.86
105.3
111.9

106.1
169.0
109.1

LU3.5
110.5
110.2

113.0
128.5
122.7

ll4.4
119.6
lie.2

117.9
L15.4
114.5

114.5
114.0
L1l.0

112.9¢
110.7
109.3

109,.4
107.8
107.3

131.4

tal.t
104.5
139.7

199.%
110.0
109.4

106 .8
108.7
109.5

111.1
121.9
115.2

i13.0
115.0
113 .4

114.1
11i1.9
110.7

110.5
108.7
L06 .5

107 .0
105.3
103.1

Loz.5
12l.6
101.2

126 .5

100.0
W02.0
106 .8

107 .6
102.2
108.3

105.6
107.8
105.2

111.8
128.0
121.3

113.4
1166
113.9

113.9
111.2
110.2

109.7
108.7
106.2

10%.0
104 .9
103.3

inz.2
101.7
10Z2.4

130 .0

30

100

110

LEVELS {SPLY CN

10L.3
i04.8
110.7

107.1
109.2
110.3

108.1
108.8
110.2

113.0
126.2
120.3

1l4.4
117.3
11544

115.7
113.9
112.5

111.7
Lil.5
109.7

10B.9
109.7
107.3

107.5
105.48
106.5

129.4

101.6
1G3.0
108.7

109 .3
1i0.2
108.4

106.6
110.2
111.5

114.0
123.0
119.0

116.5
121.6
118.5

117.4
115.9
114.7

114.7
1i3.5
i11.5

112.0
110.7
108.9

108.8
10842
108.5

129.4

102.8
104,.5
1G69.0

111.¢
1ll.4
11G.8

1€8.¢
l12.2
113.0

116.1
126.7
122.2

118.7
122.5
120.2

119.4
117.7
11l6.7

116.7
115.5
114.0

114.0
lLE3.0
111.8

111.3
110.6
110.3

121.8

i2¢

12¢

1440

1.C METER RADILS

103.7
103.9
107.9

11C.4
111.8
111.9

11C0.5
113.4
113.1

115.9
129.3
123.4

lig.4
127.6
123.6

115.7
117.2
l16.5

116.3
115.3
1i2.8

113.2°
112.0
110.7

110.¢
105.8
110.1

132.5%

103.¢
103.3
107.¢

169.3
112.7
113.5

112.5
128.4
121.2

12C.2
124.0
1214

122.4
119.%
119.0

118.C
118.2
lil6.2

115.6
115.7
112.5

114.C
1131
113.5

122.5

103.5
104.5
10¢.7

11C.3
111.7
105.86

105.5
i11.5
112.0

115.0
122.8
I1%.4

11%.2
117.6
11€.7

11¢.5
11€.5
112.4

114.4

-113.2

111.3
111.0
11C.8
11€.9

131.2

150

106.3
106.3
108.0

110.¢
1i0.5
1{8.¢

107.8
109.2
110 .4

illL.1
120.9
116.5

113.0
117.1
114.7

113.6
112.7
111.9

111.7
112.2
110.5

10G.4
109.9
108, 3

108.7
107.1
107.9

126.9

160

lu5.2
106.6
107.2

189.2
108.2
108.¢

107.2
167.4
107.8

199.9
122.2
116.7

1t1.4
118.0
1l4.6

111.5
10%.8
10%9.0

10Ba7
104.1
105.7

1086.4
106.2
104.0

103.5
104.2
104.3

12645

SINPLE
SOURCE
(5PL)

102.2
103.9
108. 4

109.¢C
110.4
109. 9

108.9
L1i.3
112.4

114.4
127.2
121.7

116.9
121.9
118.9

118.8
115.8
115. &

115.1
il4.8
112.48

1i2.3
112.1
110.3

110.2
109.3
109.5

131.4%

PORER
LEVEL
(PWL)

119.9
121.6
126.1

126.7
128.1
12746

126.6
129.0
129.7

132.1
144.9
139.4

134.56

139.6
136.6

136,5
134.5
133.23

132.8
132.5
130.5-

130.0
129.8
128.0

127.9
127.0
127.2

149.1



TABLE X. - Concluded. FAR-FIELD NOISE OF 1, 2 PRESSURE RATIO, QF-8 CONFIGURATION WITH 95 PERCENT
OF TAKEQFF NQZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2x10°5 Pa; PWL referenced to 0.1 pW.]
{e) Concluded. 100 Percent speed; fan physical epeed, 2179 rpm; fundamental blade passage frequency, 544 hertz

{e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

FREQUEMEY ANGLE, DEG .
LG 20 10 4C 54 60 10 80 90 100 k& l2¢ 130 140 150 160

1/3-0CTAVE BAKD SCUND PRESSURE LEVELS (S5PL) CN  20.5 METER RADILS

50 1.9 £S.1 TJ.9 T0.8 JC.8 70.2 7l.4 70.3 Til.6 T1l.9 72,1 T4.0 73.2 13.8 Th.6 15.5

a3 72 1 Tleb 69,5 T1.5 T3.1 75.6 Ta.8 T2.3 5.1 73.3 T4.8 T4.2 3.6 T4.8 6.6 T6.9

84 77.1 75.8 Ti.& 75.1 78.8 8l.3 83.0 T77.1 8l.0 79.0c 79.3 78.2 17.2 T7.0 78.3 7TT.5
Low Je.S  TG.6 T.i T8.L Te.l Th.4 19,8 TT.9 PT.4 15.6 El.3 BC.T EC.2 E&C.6 80.3 79.5
125 - 7S.% A2.0 H1.4 830.8 T3.5 79.3 8).3 79,5 719.5 B80.5 Bl.7 82.1 81,8 H82.0 80.8%8 78,5
140 BEC.S9 81.6 Bl.4 80.4 78,9 79.4 7T9.7 T8.6 B80.6 T78.7 B8l.1 82.2 Hl.2 75.9 78.9 178.3
2400 £l.9 B2.6 £1.8 79,4 1S.8 793 7T7.1 75.9 78.4 T6.9 T8.9 E0.B 79.& 5.8 8.1 17.5
250 p5,5 BR4.% AR3.€ B2.1l 82,3 80,9 T3.0 78.1 T9.1 B0.5 82.5 83,7 ®83.0 Bl.8 79.5 17.7
ils 5.3 H%.2 85,2 B83.5 B{.8 B80.5 79.8 79.5 80.5 8l.8 #83.3 E3.4 €31.8 B82.3 80.7 718.1
430 Efe3 AT.0 B7.9 A5.2 RB4.2 B83.2 48l1.3 82,0 B83.2 84.2 86.3 B€,1 €5.7 84,8 8l.3 B80.1
509 Gh 4k 98.2 1041 98,1 95.4 98,7 92.1 98.2 96.4 93.2 G6.3 99,5 G5.& S5.4 9l.1 92.4
630 1.2 93.0 ST.7 92.% 90,2 92.9 B86.4 9l.5 90,5 89.2 92.5 93.6 G51.5 Gl.4 BE.T 06,6
ad) BT.2 6B.T 89,4 AT.2 Bé.6 84,6 B3I.2 B83.6 B4.6 BE.T BB.Y EB.E SUC4 BS.2Z 83.2 Bl.é
16430 ES.8 92.3 §2.8 92.% SG.B 89,3 85.2 86.8 B8T.5 91.8 92,7 S71.8 S4,2 93.0 8&7.3 88.2
1253 £7.6 BG.A 9J.6 90.0 A8,0 8Bb.3 83.5 84,0 B5.5 B88.6 90,3 $2.T Gi.T7 B9.5 B4.8 B4.7
1600 £R.3 S0.2 Gl.7 92.0 Q0.2 83,0 B4.2 84.0 B5.8 87.5 89.5 85.8 $2.5% 8S.3 B4.0 £l.6
2000 B&.4 H8.27 89.7 00,1 88,2 B8%.4 B8l.9 Al.2 083.9 B5.9 87.7 87.2 89.% 81.6 B2.7 T9.8
2509 B4.6 0643 AT.89 AB.4  BhHA B4k 0.6 BU.1 B2.4 B4.6 86.6 B&J4 EB.9 8£.6 El.8 78.9
3153 83,7 85.5 86.6 B7.0 85.9 84,2 8.2 79.% Bl.4 B4.4 B6.4 E€.0 E7.7 E€.2 EBl.4 18.4
© 4000 E2.7 65.% A5.5 8BT,% 85.5 83,5 78.2 T8.2 8l.0 B83.0 85.0 ¢£4.8 B1.7 86,0 Bl.T T7.6
5000 7.2 B83.6 B4.4 BB.2 82.7T 33.2 5.7 T5.4 78.9 8u.7 B83.2 B2.0 B85.4 82.6 T19.7 T74.9
&3040 EC.T B82.4 BZ.E 83.5 30.6 BU.T T5.7 73.7 7T7.6 80.7 BZ.T Bl.9 E3.7 £2.1 8.1 75.1
300 AQ.5 83,0 #2.8 E3.8 80.1 T8.8 73.46 73.0 77.8 78.8 Bl.l #80.1 83,8 81.3 78.0 74.3
10032 TH.O 79.9 79.2 8l.2 Th.9 Téu4 T3.2 T4 Taus T6.0 T8.9 77.8 El.C Téea T5.4 Tlal
12504 76,5 8.4 T6H.9 BO.O 15.5 T4.7 6B.2 67.9 T3.2 T4.5 17.0 7¢&.3 75.7T T€.7 Ta.4 €9.2
14000 7.8 Thel T5.0 That T2:4 TluBb 65.4 6545 69.6 72.0 T4.4 7.6 76.9 T4.6 T0.9 68.1
20309 Tlef T3.5 72.5 7T4.2 6,9 68.% 6243 63.4 67.5 63.5 Tl.s Tleal 74.5 Té.0 68.9 65.4

OVERALL 10G.9 10244 106,2 102.7 10(.5 1OL.5 95.6 1002 99.5 99.4 1G1.8 104.0 1G2.4 1C1.2 66.9 96.6

DISTANCE SIDELI NE PERCEIVED NCISE LEVELS
152.4 M 78,3 85.2 93,0 52.5 $2.% 94.4 93.5 93.7T 94.0 93.6 85.7T 946.3 94,5 91.0 83.% 179.1
Eg 304.E8 M £65.6 Tbeh HB5,0 Beb Bd.b 86,9 83.0 B86.5 B6.6 B86.0 88.2 88.8 86.2 Bl T5.7 T0.6
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TABLE XI. - FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF NOZZLE
AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2x107° Pa; PWL referenced to 0. 1 pW.]

O C
e
] E (a) 60 Percent speed; fan physical speed, 1311 rpm; fundamental blade passage frequency, 327 hertz
A
g’ § (a-1) Data referred to source and normalized to 1 meter
O & FRECHENTY ANGLEs DEG SIMPLE POWER
o] ro SOURCE LEVEL
g: ab 1G 20 LY 40 5) - &u 10 80 20 100 110 12¢ 13C 140 150 1649 L5PL} (PWLD
G2
5] LA3-NLTAVE 38R0 SCUND PARESSUKS LEVELS (SPL) CN 1.0 METER RADIUS
55 5. 1003 9S.1 100,13 67,8 $9.0 97,5 99,6 97.3 97.3 98.0 SH.8 S5.9 GE. & CE.8 ST & GT.5 97.9 115.6
Al 121.2 99,2 99,7 96.6 68,2 95.8 95,0 95.5 95.0 95.8 93,7 94.l 55.2 G9€.3 $7.7 96.0 96.4  1ll4.1
89 16002 LOGA LCLeS  97.7 99.2 97,3 97.0 97.0 96.8 97.8 58,0 6SE.6 SS.7 9€.8 €5.7 99.0 98.5  LL6.2
101 TC4.7 L8204 107,32 162.€ 1Cke2 1L0.1 10049 99.1 98,9 100.4 SG.7 S5.3 1C1.4 10£.2 101.1 94.1 100.9 11B. 6

t25 1O7.8 1998 1071 LJI7.3 107.8 106.5 Lidb.0 105.5 102.3 L0540 103.8 104.0 105.5 104.3 105.8 102.5 105.46 123.3
L&y L0e.8 L0T.3 1G6a4 12447 102.9 L03.3 19241 103.3 103.4 10344 103.3 105.0 IC4ha? 102.4 103.3 100.8 103.9 121.6

200 ITCa0 1099 107.0C 1304.7 1J2.2 LJ0<8 10048 101.7 L02.8 .130.8 100:5 1C1.1 1C2.L L1C:.5 16l.3 %59.9 103.0 120.7
28] 113.5 L1dal £U7.5 1073 Lg6e3 10529 19246 102.3 103.1 10446 105.3 10€.9 1078 107.5 107.0 102.4 106.5 124.2
315 125,84 122.6 121.1 L18a5 LL17.6 115.6 11446 113,3 113.1 114.8 118,8 £l6.4 115.3 11846 1i6.0 112.2 1i7.8 135.5
400 FLESS L1500 L13.8 L1Lled 1066 LI8eu LU6LE 10546 106.1 108.6 LL9.5 11642 1111 1iC.5 168.8 104.5 109.% 127.6
500 11446 L33.3 LL1.5 LO9.8 1090 106,2 105.0 L04.5 105,5 107.0 1C7.5 108.8 1C%.8 11C.2 108.8 10%4.2 108.5 126.2
53 1190 L1542 115,90 11345 11244 1UY.9 108.2 103,64 L10.5 11344 110e9 113.8 11645 115.5 114.7 105.8 113.1 130.8
430 Il2ea 112.0 1hi.4 110e{ 105.0 106.5 104.5 104.2 104,9 107.5 108.4 11C.5 112.0 112.5 109.7 104.9 109.1 126.8

1ouQ Fl2e6 11341 LEL.A 1104 LUB.B LuT.4 10%.4 104.3 104.9 10T.l 109.1 111.2 113.8 113.9 11i.1 105.7 109.9 127.6
11543 T1Le9 11243 109.% L0%.3 -LC8.0 L0546 102.6 102,3 102,99 L05.1 10648 1C8.2 110.¢6 11C.3 108.6 102.3 L07.7 125.4

163040 LEC.T L11.D 109, 7 108,77 L0723 10443 10140 1003 10145 104+2 1C6.0 1071 1102 1£€.5 197.5 100.7 106.8 124.5
2002 Lideu L1040 1409.0 L9746 19643 103.3 99,5 99,) 100.6 EI3.5 105.3 105.9 10S.5 108.8 L06.8 100.9 105.9 123.6
25030 1C7.3 107.9 100645 L0641 L0403 10Le3 98.0 97.1 99.5 102.3 1046 105.4 1C8.0 10E.0 M06.3 99,5 104.5 122.2
LS50 HWha2 107.5 1u6.0 10521 Ld3.1 100.5 95.8 95.8 98.6 10Llad 10440 104.6 ICEF LGTel 104.% 99,1 103. 6 121.3
40040 105.9 Luh.2 1052 104. 7 LudeT 99,4 94,9 94,9 08,1 LO0.L 102,72 103.2 1Cb.4 106.1 104.2 98.2 i02.7 120.4
5304 a8 10308 103,101 193.1 190s6 9625 92,3 9149 96.l1 98.0 101.3 I0L.1l 104<€ 1C3.5 102.% 95.6 100.7 118.4
6304 1C1.9 1C4.4 10147 10l.4 GH.9 97.3 92.6 RA%.9 94.6 98,3 101.2 101.7 1C3.2 1C3.6 100.9 98,2 100.1 117.8
BouQ 102,0 102.6 101.7 100.8 99.0 95.8 90.1 88,3 94.7 Q6.8 99,1 100.0 103.5 102.3 100.5 93.8 99.2 116.9
L0002 $G.1 1603 S39,6 99.C S7T.0 93.8 87.1 86,5 9le6 94.0 57.3 57.7 1C1.3 99.6 Gd.3 9i.6 6.9 1l4.6
12539 8.3 SH.8  S7.8 98.7 96,0 92.3 B85.7 B4.6 90.8 92.7 95.5 S&u4 ICC.5 SELQ 57.7 90.3 95. 8 113.5
16300 5.4 S7.2 55,9 95.3 93,0 89,2 82.9 82,9 87.3 69.7 S2.7 93.5 SE.E GE.7 53.8 B8.0 92.8 110.5
200300 8.6 95.2 S4.2 93,9 Gl.2 87.5 83.6 83.0 B6.7 B8.6 0.2 Sl.6 65.C S$3.5 92.0 8T.1 91.2 108.9

OVERALL  127.9 12¢.6 12%.8 122.9 £24.8 119.7 L1841 117.56 11B.0 120.1 121.9 121.8 124.2 123.8 121.9 117.3 121.9 139.7
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TABLE XI. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-8 CONFIGURATION WITH 92 PERCENT

{a) Concluded, 60 Percent speed; fan physical speed, 1311 rpm; fundamental blade passage frequency, 327 hertz

FREGQUENCY

53
63
A9

L0
125
163

233
250
ER]

407
510
LR

Aoy
1020
1259

14633
20354
25900
3150

LN
Sl ]

£300
A000
10002
12520
140040
0UJu
OVEF ALL
CISTANC

152.4 ™
G4 .8 M

16

16 .40
1.4
T3.0¢

10,17
TGl
€€.2
€441
56,2

ce.7

€1,2

Teaek
€2.1

[SPL referenced to 2><10'5 Pa; PWL referenced to 0.1 pW.]_

OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

{a-2) Data adjusted to standard day of 15% € and 70 percent relative humidity

24

75.1
To.9

30

Bl.4
T35

40

1/3=DNC TAVE BAND SOUND PRESSURE LEVELS (SPL)

68.1
66. 8
68.40

T2a.9
T7.6
Thab

75.0
T1.6
3.8

8l.2
A0. C
83.7

80.2
RBU.b
TG %

78.9
TT.6
T6. ¢

T4.8
T4.2
T2.3

T2
68.9
86.1

&4 o b
5942
55. 0

83.4G

2.2
4.5

50

65.3
68,5
£8.5

Tl.5
8.1
T3.2

T245
The s
41,9

75. 48
76.2
B2.6

5.2
T%.0
18.9

17.4
16.3
Taad

72.8
T2.2
55, 8

at.6
67a1
bhal

Glad
5045
5243

52.0

42. %
T5.3

&0

70

at.d  69.9
6T«L 65.3
6T.6 67.3
TO.4 TiL.2
To.9 T4.3
T3.o TZa%
Tlel Tlal
Th.3 T2.9
B5.9 84.9
TB.2 Tha8
Tosd T5.2
Ad.1 T9.4
TeeT T4a7
T7.6 Th.b
5.7 T2.7
Téaa Ti.l
T3.3 69.5
T1.2 o6T.9
T0.2 0b.5
G8,7 o4.4
65.7 6145
66.0 40la.3
63,9 55.2
609 3%.2
5841 51.5
S3.1  46.7
G486 4.6
B2.,9 AH.3

SIDcLINE
8l1.9 R1.T
Tash  T3.5

AMSLE, DEG

89

67.6
55,8
67.3

69 W4
T5.8
Tl.6

T2
T2u.6
83.6

75 .4
T4.7
T30

T4 .4
T4 o5
T2.%

TU .4
[32 ]
eT.0

a5.%
G ot
A1l

58.7
56.9
53.6

S04
45 48
44 .0

BT .9

20

6T 6

65,3
671

69,2
T2 6
73.7

3.1
T3.4
33.4

T0.3
5.1
j: 1

5.1
5.1
T3.0

Ti.6
10.6
9.4

655.3
61.6
6543

b3.3
62438
58. T

5G. 6
ql.2
47.8

89.2

LoD

68.3
66al
68.1

T0.7
7543
T3.7

fl.l
T4.9
85.1

7d.8
Tla2

d3.6-

T7.7
TT.3
75.2

Téad
T3.5
12.2

T1.3
59.6
G6T.2

67.0
4,9
&l.1

58.5
53.4
49 .7

0.2

110

LN

€7.1
Biad
£6.3

6.0
74,1
13.6
0.8
7546
89,1

19.7

7.7

82.1

T8.6
153
1649

T6.1
15.3
14,9

13.7
TL.17
Tds5

1J.0C
67.2
[ PR
tl.3
Shab
514

$2.1

PERCEIVED NODISE LEVELS

B0 o4
T3.2

8l.4
Ta.0

§3.3
15.9

5.2
T7.8

120

£€.2
b4 .4
€B.9

€546
Tédad
1543

114
11.2
Eta.T

BC.4
5.0
£4.0

8.7
Blat
T8.3

TT.2
15.5
75.3

14.3
72.7
1o .3

.4
8.1
£5.8

€242
STad
2.7

52.0

B4.3
TE+5

130

EELE
€5.5
108

1.7
15.8
T4.€

12.2
78+1
ES .6

gl.3
Ed .
27.1

E2.2
Ba.C
BOW7

EQ .4
19.¢
17.5

T€.5
15.9
13.8

T2.C
Tl.€
£8.4

[
Euat
ta.l

Ch.b

85,2
17.1

140

30.5 METER RADILS

€1.1
66.6
1Cal

Ti.5
1446
T3.7

12.8
11.8
88.9

BC.T
BC.4
E5.T

B2.7
B4.1
8C.4

IATY
78.8
7.9

Te.8
156
2.1

Tiad
TCat
6E.T

£2.8
5Su6
£4.6

53.9

829
T¢ak

&T.9
68.0
10.0

Tla%
Toal
713.6

1.6
77.3
86,3

759.0,

78.0
84.9

15.9
8l.3
T8.7

11.6
T€.8
Tba2

T4.3
T3.17
Ti.7

ES.T
6846
6544

§3.5
57,
€3,

[l ]

92.0

TH.1
TJ.0

160

57.8
65843
69.3

6844
12.8
Tlal

70.2
3.1
82.5

T4. 1
T4.4
80.0

5.1
15.%
T2a%

70.8
TC.9
694

6848
6Te?
&4, 8

64,9
6l1.9
58‘ T

5641
51.8
48.2

87.5

69.1
60.6
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TABLE XI.
FREQU: Y

[R%
RN I1le1
B RN
3) 1C1L.C
Lo 1C6 .8
125 iGtaf
1au0 |
2} 1l..1
250 Tldan
ERN) AR S
A4 ledaa
il 1th,2
AR | 114,54
Sk 117.5
Ll | WSS
haTY] 114,49
Lagd 114.%
2000 2aa
800 | NP
LS00 1242
41350 lGYa 7
Sui 1{H.0
64510 1CT.0
HiYJo 1CE. T
| VISRV LL4 .9
L2549 123.7
140) jILN
200U 1L 7
(viaall, 2.7

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2x1073 Pa; PWL referenced to 0.1 pw ]

(b} 70 Percent speed; fan physical speed, 1530 rpm; fundamental blade passage frequency, 382 hertz

LG, L
G 7

il

LC4.%
lun.r
liSa2

L1C.7
114.%
Lié.o

176,86
LL%.%
F1%.1

LGt
1l4a.9
Li%.5

bl4a.6
L13.8
Lil.?

Lil.¢c
LLeda's
1GE.)

1C8.3
lur.a
105,43

Lu3.5
19241
16CaH

1249.¢

Grat
Thad
1ila¢

1CH. &
1.2

147

1Cn. 2
111 %
Lio.7

125.2
L14. €
115.7

12).1
1lt.5
LL5. 4

11%.9
Ll+al
L1l. %

Llu.h
11a9.2
163, 4

13%.2
lol.2
170, 3

121,40

(b-1) Data referred to source and normalized to 1 meter

v

hy

Te

ANGLE,

29

LA3=NETuVe BaND SCUND PRESSIIREG

L3527 luaeb lua,a

$7.2
69,2

Lute !
L1d. 3%
LlA.2

L2B. 6
114,7
lL1l4. 6

11S.1
Ll3.o
1154

1l4.0
113.1
lL1.2

Llds o
llus3
T

Lib.3
Ld6e
185, %
L6 2
1oz.l
Lol.3

130.4

GBa
S, A

193, 7
Lo% 3
ichat

lidan
lun,5
Lis.1

1272
L13.4
L13.%

L17.5
LlZ.4
Liz.8

1l5.3
lll.&
18%.4

LdTen
1df.e
Luh.T

14,2
Ld%. 4
loea 7

lai.9
9. Y
ST

128.%

el
B9l

luda s
LoB, 5
Luda 4

Lez2.r
LuT.h
LLla.t

1253.2
L1l.s
llv.2

Li%.1
lu9.n
liu.i

lvd.6
L8, %
LG6 a0

135.¢
1u4.2
Lilan

10243
Louat
99,4
MW d

9549
REPN

lzg.t

Lif . 2
95,2
99,0

1J3.7
L5 48
lut a2

lul.9
1¢%.5
Lud.7

Léz.2
133.9
LJT .7

Li5el
lu? « 4
LJa7.8

ldb a3
las. i
1u2 .4

1ol .2
T3
97 .2

97 .5
5.6
9i.0
91 .5
3% .3
At .7

124 .2

103.4
35.3
99.0

luz.u
Ld6 .8
135.9

132.2
1o+ .4
107.7

li6.7
LOR.1
[ R ]

Li4.2
137.4
107.6

lus.h
| EVRc
L2

100 .0
99,5
9T

95 .5
95.1
9245

F1l.d
BE.%
87 .7

L21.3

Q0

DEG

v

110

LEVELS {S5PL) CN

134, 2
EL P
9.1

12}3.0
1U5. 3
135.7

2,2
Li5. 4
L8, 2

l18. 4
108, 4
108, 7

Ll3.5
Lid. 4
108, 3

1JB.&
L05. &
104. 7

lG3.5
102. 8

100.7

99.13
L03. 3
97.5

9h.
93.8
92.2

122.2

LO4 .4
97.5
100.3

104.0
10643
135.2

ivi.3
1064
149414

119.1
09.2
109.9

115.3
109.%
1i0.1

9.1
137.1
064

ld5.8
1034
1v2.2

102.7
10l.1
99 .y

7.5
95.3
23.8

123.2

103 4
95.5
120.0

1C2.0
LO5.7
105.2

102.7
107.5
110.1

1+C METER RADILS

L05.3
36.7
1C0.8

LC3.e
1u6.9
wi.5

1la.e
Li9.1
11G.6

116.3
LIE.7
L¥3.0

t1E.7
113.9
114.5

112.4
119,2
1C9.¢

1CE.9
107.¢&
105.5

1C&.5
1CS5.4
iG3.2

18z.1
99.6
9843

1é5.5

1C4.5
Y98.5
102,32

1C%.2
138.¢
1CE.4

1CE.E
110.5
112.4

lézat
L13.4
Lid.€

115.5
4.9
£15.4

115.C
113.4
Liz.2

11G.8
L1G45
LCE.S

167.2
L07.9
106.C

lWs.z
142.3
101.4

121.5

163,2
SB.5
1C2.1

1CE.7
10E,.0
1€7.1

1C%a7
L1G.4
112,41

le1.4
112.7
115,2

11¢c.8
L14.9
l1l4.4

1GUT 10C. 6
99.2 93.4
102.1 101.4

103.8 102.2
107.0 104.7
105.7 1C63.1

10448 102.¢6
107.9 104.9
11v.9 107.%

12l.7 117.3
LlL.7 148.1
111.7 107.6

117.8 113.9
111.9 107.2
112.8 106.8

11C.5 104.2
135.3 103,5
108.7 102.8

108.5 102,23
i07.3 10L.1

1G6.2 98.7
184.5 99.3
104.6 98.3
L02.5 96.49
102.0 94.5
98.7 92.5
97.5 91.9

125.6 121.2

- Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF

SEMPLE
SOURCE
{sPL)

104. 4
6. 9
10C. %

103. 9
107. 4
1C6.3

1G4.8
108. 4
112.5

124.2
lil.9
112.3

1174
112.3
1i2.5

111.7
110.2
108.8

10749
10741
105.2

1J4. 6
10442
102.2

101.2
98. 7
97. 4

126.8

POWER
LEVEL
{Phl)

122.1
ll4.6
118.1

121.6
125.1
124.0

122.5
126.1
130.2

i41.9
129.6
130.0

135.1
L29.7
130.2

129.4%
127.9
126.5

125.6
124.8
122.9

122.3
121.9
119.9

118.9
il6.4
115.1

144.6
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TABLE XI. - Continued, FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT
OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2><10'5 Pa; PWL referenced to 0.1 pW.]
(b) Concluded. 70 Percent speed; fan physical speed, 1530 rpm; fundamental blade pagsage frequency, 382 hertz

{b-2) Data adjusted to standard day of 15 ¢ and 70 percent relative humidity

FRECUCHLY v AMNSLEy DeG
139 2y ER 443 59 (V] 743 A 9u 1990 11¢ | ¥ 130G 4o 150 160

1/3=1CTavVe 34ahD SCLAD PRESSURE LoVELS [SPLY CN 0 20.% METER RAGDILS

5 it TCed Tuwe? TE.L T3.3 T8.2 6.5 T73.7 Ta.s Ta.7 73.7 18.& 7.z 72.5 1.0 1.6

3 £0.5 &£T.0 6TF.1 BF.5 60-1 6.1 65.5 65.6 6% 1 oT.4 €5.8 €7.0 €8.F aB.8 &9.5 68.7

a0 Fled Tle? Tla3 65,6 6S.l B2ed 59,3 6%9.3 &h.4 TUef 70.3 TleZ Tz.€ 1344 72.4 Tla.1
Lud T7.1 Ta.1 13,8 TE.l  TA.0 T2e3 THa0 T2.3  T3e3 Taud Ti.ZI FE.5 0 05.° Teod Tial - 1245
125 .l 8J.d  T9.5 TE.S T9.s Td.5 To.l TT.L T5.6 To.e TF6.0 77.2 784 TE.3 Tr.3 Th.2
16J 7.5 16.5 T4,3 TT.71 Te.6 TH.7 T4.5 T6.2 76,3 T5.5 15.5 17.3 Teod 14 T6.0 T3.4
200 ECaA #l.0 FHGE Gof TH.B  T3.0 Tled T2.5 12.6 T2.1 13.0 74,9 T5.E T€.0 5.1 12,5
254 fi,7 Bi.T AL.T7 BC.T TR.G TT.3 74.4 Ta.?T T5.7 Tu.s Ti.4a 79,64 8{.8 8L.7 78,2 715.2
415 ET 6 BE.7 ET.C 88,5 3.4 8%5.d LY.0 T80 TB.5 T9.h Fo.d ELLG EZLT 8z.4 B8l.2 17.7
K] €7.6 GE.8 €9,4 OA.J 9T.4 GB.4 S2.4 86,7 BB,0 H9.3 S4.3 ES.3 SZ2.f .l Sl1.S% B7.5
T £%.4 RAS5.6 B4.8 84,9 B3.6 HBl.n T9.L TH.3 THe6 T304 Bl.l BL.y E3.6 BZ.9 21.9 7T8.3
530 £4.6 85.3 A5,€ A4.F 3.6 Bd.h TT.9 TB.L TE,G dy.l EL.7 0 E3.2 E4,.0 £E.4 8l.9 T7.2
3340 £7.7 9C.%  S3.3  BS,3  87.7 B5.3 85.3 85,0 83.7 35.3 E7.0 £B.S5 £5.7 GL.O0 6.0  B84.l
1094 E4.2 B4 0 B4.7 84,1 d2.o0 T9.7 TT.o T7.6 T8.6 T%.o El.9 £4.1 EZ.1 £5,1 82.1 T7.4
L1250 £E,u AS5.7 B5.5 B85.4 BZ.9 Bue.2 T7.9 TT.7 T8.4 8J.2 8l.2 84.5 ES.5 H4.9 B82.9 Tha.S
1600 4.6 4.7 86.9 4.1 3.2 T9.7 Ta.a TH.v  TB.7 74,2 €36 8.5 E9.1 E4.1 2C.6 14.3
2ud E2.d R3.B. BALL 83,1 Bl.6  T8.4  T%el Ti.4 75.6 7.1l 79.3 BU.2 E2.4 BZ.4 19.3 73.5
2502 £1e1 Bled 8l.% AL.l 75,3 75.9 72,3 72.1 T4.6 76,3 8.1 15.5 €.l £¢.1 Td.6 12.7
3152 83,0 BL.7 8.2 19,7 77.9 4.7 To.9 T0.5 T3.2 T3.5 T7.5 78.6 EC.E El.4 T8.2 T12.0
AUOU 1942 EBO.3 T73.7 TG,/ T6.7 T3.7 68,3 69,0 7242 73.3 76.8 77.1 EQ.C 75.3 To.8 Th.b
5000 772 T7.2 T7.8 T3.L Tés? Tlel 8n.& £&6.2 59,9 Tloa T4.l 74,7 18.1 T&.6 5.4 67.9
6300 76,7 TTed 15.5 18.6 12,49 Tled bha2 64,3 68.0 Tl.4 13.7 5.2 16.0 TE€.7 T2.2 £8.0
90323 T4uB  T5.7 75.2 19,0 T2.5 0B.8 63,7 63.2 68,4 69,2 TZ.2 12.5 T6.0 Tiau T2.T bb.4
10004 1.6 72.1 Tlef 72.5 65.8 6643 Al 59.6 beef 6.1 E5.5 7C.2 3.1 1.0 €9.6 63.5
12532 EG.o 69,3 E3.0 TC.9 6TeT @84.2 5T.7 67.0 62.7 63.3 €6.8 67.9 Th.0 6%.2 &7.8 £0.7
16200 4.9 B5.9 6%5.£ 6bao oles 59.5 53,2 2.3 5T.T 59,2 62.3 £3.5 €6.2 (5.0 62.&  506.7
20udv €1.8 £1.9 ' tl.4 62,1 58.6 54.8 48.8 48.3 54,0 54,9 57.2 59.4 62.5 6l.% 58.6 53.0

NVER 4] | 5.5 96,3 1J1.7 LOUO.E 55.1 99,4 Gu.4 1.3 9204 93.4 S4.7 GE.E6 ST.¢ 5743 557 Sl.4

DISTAMCE SERELENE PERCLIVED ANOISL LeVELS
152.4 ™ T4.8 E2.6 A%.1 S0.l S2.3 9l.d 7.1 94.9 B86.5 B8T.4 AR5 AE.1 ES.Z EW.D A2.T Ti.8
304.8 M EG .6 T4 BJ.&  RZLE  B3.0 B3.Y9 KI.L TT.4  19.3 RuU.l 80.9 EQ.6 El.t 75.2 T4.8 £5. 6
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TABLE XI. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF
NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2><10_5 Pa; PWL referenced to 0.1 pW.]
(c) 86 Percent speed; fan physical speed, 1874 rpm; fundamental blade passage frequency, 468 hertz

{c-1) Data referred to seurce and normalized to 1 meter
FREGH.HLY ARGLE, DLG SIMPLE POWER

SOURCE LEVEL
L 249 LV 4C 54 50 TU 8y W o 110 120 13C 1440 150 16¢ (SPL)Y (PWL)

LA3=NCFAY: BAND SCUND PRESSUR: LEVELS {3PLY [N 1.0 METER RADILS

Y.y Poda8 9C.r 101aw 10CeS 100.U {00ed 10145 LUlaS 101.7 133.9 1U2.2 10244 1C3.7 10%.2 106.0G 103.5 102.5 120.2

h3 LlZes Luba? LU, 7 102.0 99,u lu%ed 198.8 103.3 105.2 1lJT.2 109.5 108.1 1G5.C 106.8 LUB.OQ 104.6 106.5 124.2

B Td2.F 3C4¢3 10325 LO0La7 10ULT 1J040 1005 10043 101.7 LUZ.0 LJ4.0 18€.4 1C6.2 1L1.7 L0B.2 105.9 103.9 121.&
103 Pital 1C9%% 11Ja€ 1085 LCTo6 1UBL2 Lubab 106.0 10842 LuB.& 1(9.2 11(.C J1C.1 111.4 110.9 108.1L 109.0 126.7
125 L12e8 11545 11%e% 113,80 L113.5 10Ge7 113.7 11%.2 LLLe3 111.8 112.0 L12.4 11247 L13.3 115.0 109.6 L13.0 130.7
1A2 TiZed 1120% 11%.5 L1244 11105 L0207 L1lLo4 1109 111.7 1ided 11140 112.¢ Flla4 111.4 110.5 108.4 111.7 129.4
22 L2460 1151 11304 11C.G 108,9 LU6e7 106.1 1064 106.6 LUT.2 138.7 10%.0 1{S.4 1CS.7 1GE8.7 106.4 109.2 126.9
£5) 11640 LLEy 11448 113,353 11103 L1us3 108.3 08,3 109.5 110.8 113.4 114,3 114.3 114.3 112.0 108.6 1l2.4 i30.1
L T17.7 2i7.2 1153 11540 111,3% L1uat 1942 139.5 111.3 112.2 113.5 11541 114.7 114.2 L11.5 108.9 113.2 130.9
A 122,64 128.9 123, 12127 12042 L1748 1151 115.4 116.4 118.2 118.7 1155 119.7 1161 Ll16.6 114%.% 12C.4 138.1
s 121,60 136.% 137.4 1267 128.4 123.6 12049 12141 123.4 124,77 125.1 125.7 124.9 125.1 123.2 121.8 128.1 145.8
32 LEBST L1Se? 12341 L1026 £15.9 10307 11146 L12.2 113.%4 116.1 Li7e2 11841 119.€ 11E+9 Ll4u4 L1l.3 Li6.7 L134.4%
Ry 119,01 12023 12,9 L1%.0 L1800 t15.6 113.4 115.% 117.1 119.4 120.4 leCe2 le2.4 L2led 116€.1 112.7 119.0 136.7

Ladu L121.5 12342 122.5 12447 121.9 L18.4% LiT.7 12244 125.2 1272 127.5 124.1 12844 124.5 123.2 L18.8 124.5 i%2.2
1253 I17et 1191 E19.& 11844 117.2 115,2 112.% 112.,5 113.% 115.9 L17.2 11841 11942 117.9 113.4 105.9 11 6.6 134.3

1504 Fi702 11941 109.€ 1154C L18a0 11564 L1128 1iLed LE3.0 1148 L16.& 7.2 115.€ L1E.3 113.1 L08.¢C L16.5 134.2
2300 ILF.8 L2Cel L1Y43 11543 L1708 114406 11020 11046 112.8 L15.1 114,40 116.9 118.¢ 118.1 1l4.1 LOB.7 l16.3 i134.0
2500 E15.4 11742 10607 L1741 115.2 10242 10741 108.2 L10.2 112.7 114.9 115.5 117+2 116.7 112,1 107.C 114.3 132.0

315 L1as6 11640 L19.€ 116.C Lblaa0 L12.0 19843 10T.5 109.8 L12.8 114.8 115.4 116.8 11£.8 111.8 1U6.6 113.8 131.5
4040 Tiftad 115.7 11547 11529 LE3,9 110.7 19549 106.7 109.4 I1ll.2 L13.4 11442 11646 116.2 112.2 106.,0 1i3.2 130.9
S00J 1179 1125 11347 L1404 111.9 (08,2 193,9 193,99 107.4 109.0 LL11.7 112.0 114.5 113.2 L10.4 103.2 1li.1 128.8
LN IY TIL.7 114e2 LE2e® L1300 iluel 109.3 104.8 102.5 105.7 109.5 111.7 L12.% 112.5 £13.8 1C5.0 104.7 1i0.7 128.4
A0 Thl.8 11345 4030 11341 110sL LuT.d 1J3.3 (02,5 L07.0 LO8.8 Lil.D 111.3 11440 112.0 16%.5 103.3 110. 4 128.1
Luair L1Ca2 LL1a3 LLJaS L101ash LGBu4 Lab.4 LDEa2 1005 104e5 L36.9 1C9.7 1C%s8 112.7 11140 109.1 10L.8 108, 7 126.4
1250 103.2 1184% LUTa€ L1la4 17,9 L0US.9 10046 99.6 14.4 Lu6.l 1G9.2 10%.4 112.4 11C.1 1C8.1 101.8& 108.2 125.9
[T L7704 LG91 L24.4 LQ8a7 L35.2 103,01 97,9 97.1 101.4 l4.l L07.1 107.6 110.1 1C8.9 105.1 99.5 106. 1 123.8
PNV 10703 1074t 10549 L1030 103,85 101.6 95.3  96.3 101.U L0249 1C5.4 1C€.2 108.9 107.8 l04.3 58,6 104.9 i22.6

BVET al L 129,35 13843 133.6 L3303 131.6 L28.2 125,) 127.2 129.3 131.1 L21.8 121.3 123.0 131.6 128.4 125.% 131.9 149.5



TABLE Xi. - Continved. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 82 PERCENT

OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

: [SPL referenced to 2x1072 Pa; PWL referenced to 0.1 pW.]

(c) Concluded. 86 Percent speed; fan physical speed, 1874 rpm; fundamentzl blade passage frequency, 488 hertz

FiEQUEENTY

iu

51 Taa.l

&3 8C.t:

g4 T4
L3 k1.4
125 £l.l
189 FeoT
244 2.5
25) E6.3
315 BEaL
407 €.t
500 1C1.R
&3¢ BH.G
AOO E5.3
1002 S1.7
1254 £7.7
1600 F1,4
2002 £7.8
2500 Fé,4
3150 €443
4004 82,9
50JJ Fial
£330 RC.4
HJ ) T
1000 17.3
1254l 4.9
16030 Tla.2
20000 .1

CVEF AL L Tua.l

CISTaNCEF
152.4 ThaeS
304, E ¥ LAC

S4

(¢-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

zd

EZ.9
31D
TEuh

Té.1
72.9
637

LGE W

9.1

By ?/%

39

Tle3
T
7s.8

21,8
B3.1
Eq. 0

B3.1
85,1
Ba. &

5.3
107. ¢
90,3

Stal
52,7
K. 1

81,7
Bi.3
Here

35.3
fa, d
LR

al1.2

Bl.2
Tl.¢

1cn.g

Gra
a7, s

4%

[

79

ahsLE, NEC
80 Gu

1/3=rCTave sAND SOUNND PRESSURE LEVILS

TC. 8
72.4
T2.0L

15.2
G343
82.7

El.2
R3.¢&
F5.1

G010
G449
9845

#G,1
5.3
at.d

85.7
A5,.4
8.6

El.T
8l.2
T84.7

77.1
7245
6541

luta 4

3.2
B%.%

TC.3
693
7.0

T7.1
83.8
§L.0

76.2
Blat
3laty

40.4
.4
Shal

3d.3
Gl.1
37.3

A3.1
BT.d
85,1

A3. 7
B34
nl.l

T8.9
THed
155

Ti.s
691
64,9

1Cl.7

0.5 Ti.B
The5 1341
70.3  T0.4
TB3.4 Th .9
8lad B%.0
B3.0 Bl.7
TT.U0 Tt
8l.1 THa.G
B8L.1 79,5
B7.8 A% .3
93.8 9l.1
#3.9 3l.8
35.8 83.0
3.6 B87.9
85.3 B2.5
85,2 31.9
HAy.06 81 ..d
82.1 T79.0
Bl.7 78.0
80.2 Th.4
T7.4 T3.1
78.0 T3.5
75.9 Tlat
73.5 68.3
Tle6 86,3
6T al.h
62.7 G744
Q8.3 96,1

SIDCLY MNe
91.3 H9.4
B3.8 AZ.2

71.8 72.0
T3.6 T75.5
Td.6  T2.0
TG .4 78.5
B4, g8l.6
Al.2 824U
Téa,T 76.9
78.6 T79.8
T9.3  Bleb
85.6 86.6
91,3 93.6
2.4 H3.6
85.6 87.3
92.6 95.4
2.5 Hi.6
dl.9 83.1
80.6 82.8
74.1 8u.l
TT.2 79.5
T6.2 T8.9
73,1 T6.6
T1.2 Th.4

Toets 19,1
6T .6 Tlab

65.4  Tiel
6led 65,3
57T.4 2.1

o

[SPL)

T3.3
T7.5
73.1

78.9
82.1
Bo.7

7745
8l.1l
B2.5

84 .4
4.9
86.3

d49.6
97 .4
Bb.0

B4 .9
BS5.1
B2.6

82.5
BO.7
78.2

to.2
Th.y
T4.0

T1l.d
6t .9
64 .U

9T.% 9%.4% 10l.2

11C

LK

12.5
T9.8
T4.3

15.5
82.3
Bl.2

90.6
ST T
87.3

86.17
86.0
B4.8

84.5
82.9
80.9

BO .4
T9a.1
Th.8

T4.9
71.0
66,5

1J1.9

cuaCr IVED NCISE LEVELS

Q.6 9.0
R3.2 H5.5

G4 .8
47 .3

95.2
47.7

12¢

3G W& METLR

12.7
TB.4
T8.7

ac.?
82.7
£2.3

5.3
84.6
B .4

13 149
RADILS
74.0 1£.5
15.3 77.1
16.5 T8.0
ECe4 BlaLT
3.0 83.6
ElaT El.7
7.7 EBCW.U
E4.& B4.b
ES.G 84.3
£S.9 E€5.3
$5.1 9B5.3
ES.E  89.1
52.8 Sl.é
SH.E S4.7
ES.3  BEWY
ES.1 EE.4
EB.t  BE.1
E7.1 Et.h
EE.E  EfL.S
E6e) BE.T
£2.7 82.4
€z.¢ EZ.5
82.1 2l.l
19.€ TE&.1
8.1 1£.8
Taad T2.47
TC.L ¢€EEB.9
163.C 1C1.8
$4.5 Sl.2
E6.7 82.3

Téa3
Ih.3
78.5

8l.2
85.3
Edw8

19.C
82.3
€l.8

6. H
G3i.4
B4.b

6.3
GC.4
£83.5

83.2
B4.1
82.0

Bla5
El.7
75.6

71.7
T7.6
159.2
3.8
69.0
E8.4

LN

160

T3.8
T4.9
162

T8.4
79.9
78.1

T6.%
T8.5
19.2

84,7
92.0
1.5

82.5
85, ¢
80. G

8.1
TB.7
ToaS

163
75.5
T2a4

T34
Tle4
68,17

67.3
63.7
60.C

SE. 6

TBu 4
Tu.C



TABLE XI.

FERQ-a Y

53
[
it}

134
124
15)

3
PN
N

401
Bk
1y}

900
1044
1750

r2a
A004d
2504)

3150
4110
hatd

643}
HO00
j [HIA Y
le 500
1513010
20000

fIVERALL

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2x10°% Pa; PWL referenced to 0.1 pw ]

{d) 93 Percent speed; fan physical speed, 2033 rpm; fundamental blade passage frequency, 508 hertz

Llc..
Ll4.4
115.5

Pléac
1is.q
11,7
TA2.1
1454

122,

121.7

it 12t.2

121.0

L7243
l121a1
T1E.E

118.2
11d.3
11540

| 3 NP
11Ra9
113.3

711245

117.1
11a.¢

137.4

103,45
| AV
gl

1l ®
11+a 7%
1l%.3

Plael
1.7
117.5

17241
134.2
122,58

1e7a72
127.7
122.5

17744
171.3
118.4

114.2
1lia1l
1l6a1

L14%.17
11546
113,13
112.5

11t U
110.3

136.2

L/3=NLTAY, BAND

(d-1) Data referred to source and normalized to 1 meter

43 ha [P T3

Cla? 13C.%9 Lu2.s 142.4
LIlee, L)a,e Lul.g 139.8
Ldlal 101.9 Lude% 203.9

LLSef 11Cay lluet 1u9.l
t15.5% Ildev L10.9 I1L.2
L1203 111.0 10143 LLD.7

Lesat FoSab 1u?.0 197.1
Li4.4 113,101 b12.7 11241
T15.8 L1132 L1242 L11.3

BlSed L1881 1lhae L1G.T
132.5% 134.5 129.2 133.4
121.4 120.4 11644 118,40

1193 118a¢ 11607 115,2
L24.5 12207 122.C L21.2
119.9 11h.% 116.5 11%.2

12246 122.0 120,02 115.0
120e8 119.6 117.4 113,34
L1%:1 L1723 11541 lila.6

118,90 11é&.7 L1l4.8 11145
118.3 L16.1 Ll4.u 109.8
1E7.1 114.40 111.3 147.5
15,1 112.5 112.7 198.0
115.4 1146 11le4 105.6

11407 EL1ad 11042 10%,5
1l4.4 LlU.2 L09.7 10%.6
1114710745 10647 1ul.2
110.4 1U6a4 105.4 10041

134%,2 135.% 132.0 134.3

AhGLEy DG

8y

STUNDY. PRESS U

103.3
102.1
2.4

g1
112.u
1l1l.u

1ud.s
110.7
112.8

117.2
133.2
118 ,.5

liG.1
122.0
115.2

115.8
113.6
111.8

L11.0
110 .4
107 .6

106 .6
106 .4
104.7

103.9
1d2.0
101 .4

134,2

Su

LEVELS (SPL)

1d4.1
110.5
195.1

113.1
112.9
112.49

108.3
Lli.6
113.5

118.1
133.7
119.5

117.4
122.7
1li6.9

118.1
115.9
[l4.1

104

lJ3.8
liv.6
105.4

112.¢
1134
1i2.3

1UB.6
112,9
114.2

118,7
133.9
120.7

118.9
124 .5
liB.2

118.5
117.3
116.3

115.5
ll4.1
112.0

112.7
111.6
JOL

13G.4
1074
6.3

135.5

114
CN

163.9
144.8
105.8

1i2.0
114.4
114.2

11u.l
11541
ll6.2

120.¢e
134.2
121.7

121.2
126.0
l2vu.4

121.1
119.4
118.3

118.2
Li6.¢&
l15.1

126

13¢

140

l.C METER RACILS

1CE.4
107 .4
167.2

112.7
114,0
112.7

110.4
115.13
11€.5

11%.¢
131.9
121.0

121.8
1Z7.06
121.3

121.2
119.4
11R.G

11€.1
L1é.7
114.1

s

—

n L an
»

N OO

112.2
110.4
10%.4%

124.8

1CE €
106.3
ICE.E

11443
114.9
113.2

111.6
L16.2
117.¢

120.€
13244
122.7

1é3.¢
12E.C
121.%

123.%5
122.1
120.32

1C€.9
127.6
10<.8

112.6
11l4.7
113.2

i11.1
11¢.1
115.7

150

la8.5
109.3
1lu.3

113.¢C
113.9
112.0

11G.¢
i13.2
113.3

115.9
126.7
116.9

1155
120.2
115.5

116.5
115.1
113.8

113.3
i13.6
111.8

110.¢
111.23
09.7

11¢.1
107.4
197.1

130.4

160

LOT.5
107.4
108.7

11k.C
110.8
110.5

10&.7
109.8
111.1

i13.4
126.6
114.9

113.¢
11840
112.46

112.7
1i1.6
10%.17

109.5
108.5
105.8

10645
105.8
104.1

103.9
102.5
101.5

128.9

- Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEQFF

SIkPLE
SNURCE
(SPL)

104.5
107.9
106.2

112.4
113.4
112.46

1104
Ll4.1
115.2

1i9.1
132.8
120.5

119.9
124.9
118.9

120. 4
il8.&
116. 9

11&.5
115.8
113.8

113.4
i13.1
1il.5

111.2
109.1
108.1

L35.0C

POWRR
LEVEL
{PWL)

122.2
125.6
123.9

130.1
131.1
13¢.12

128.2
13l.8
132.9

136.8
150.5
138.2

137.6
142.6
136.6

138.1
136.3
134.6

134,2
133,.5
131.5

131.1
130.8
129.2

128.9
126.8
125.8

15247



TABLE XI. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT
OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
fSPL referenced to 2><10'5 Pa; PWL referenced to 0.1 ij
(d) Concluded. 93 Percent speed; fan physical speed, 2033 rpm;-fundamental blade passage frequency, 508 hertz

(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

JFRE QUITICY ANGLE, DEC
11 2% 3 4t 52 60 fo au 90 100 119 12¢C 134 14C 150 160

1/3=0C71AVE f1ALD S3LND PAESSYRL LEVELS [SPL)} CN 20.5 METER RADILS

A

Ta.5 Tie9 Ta.z 12.2 Tlad 1248 2.7 73.6 Ta.h Téal Ta.2 7%.7 €. 1i.2 79.2 17.8

L £1a1 TT43 13,8 Tha9 Tauh THel 3.1 12.4 B80.6 8.9 75«1 7.7 TE.E 77.9 19.6 17.7
a1 FT.1 Tteh Toeb TZa1 Tied T4sl T4.2 7341 5.4 T5.7 Té.r 17.5 9.1 BC.1 £0.&6 T79.0
17 £8.4 Bh.3 Ey.l  7%.5 8C.d Bu.3 T2.4 8Udh B3.4 B2.9 82,3 4.0 84.€ £3.9 82,31 81.3
124 f4.0 KBE,T A5.7 A3.A K23 BZ.2 Bla5 B2.3 H3.2 83.7 84,7 84.3 §€5.2 85.0 B4.2 El.l
ey En.f BE.d Bh.F A2, Bl.3 Bl.5 Hl.Y 81.3 B2.3 82.6 84,5 E4.0 E3.¢ 83,5 £2.3 B8G.8
F4ve] tL.]l 0.3 PaL4 TS.S TSl.H TT7.9 7.4 7T8.9 TH.6 T68.9 B0.4 EC.T El.S El.% EQ.5 79.0
FAD Koy .7 #n.d  B&.2  83.4  B3.0 BU.4 81.0 81.9 B83.2 85.4 85.6 86.% 86.4 83,5 80.1

LR ;.3 YCL0 83,1 BE.l  B3.5 H2.5 Bl.6 53,1 83,8 B4.5 B6.5 BT.2 £7.2 BELO  83.6 Bl.4

4Gl 62,3 B8C,C HH.9 Eb.4 86.9 O7.4 88.3 B88.9 5J.8 £%.8 SC.E 8S.4 E€.1 B3. €
Hid) 103.4 1027 1047 994 123.h 103.% 103.9 lo4.l LB4.4 101.2 1G2.¢ 1CC.4 G6.9 96.8
474 92,7 9l.6 Fu.& B6.6 88,2 88T 89.7 9J.9 91.9 S1l.2 52.9 S1.9 87.1 B5.1
239 Glehi SLla%5 524 Y0.1 BB, 8 BheY B5.4 HG6.3 B7.& 89.1 Sl.4 52.0 G2,8 $2.9 PB6.1 BI.2
1ol Cn.3 Gh.4 91.% S4.T SZ.1 B2.2 Fl.4 2,2 92.9 95.0 Sb.2 97.8 SBs2 57.5 9J.4 88.2
1754 . Y.l Yled YC.u RRLS Bh.o  B4.3 845.3 A7.0 B8.3 S0.5 9l1.4 S2.C SC.2 €5.6 B2.7
Laido Cle: SZ.& 92,7 $7.7 G2.1 ¥0.1 Ah.1 BS.9 BB.2 B88.6 91.2 S1.3 S53.¢ 62,2 Ba.& 82.8
Al Eu. 6 9l.4 Yia3d SdaB 89,0 BT.0 43.3 83.6 85,9 87.3 89.4 85.4 G2.1 86.6 85.1 81.0
2500 RT.e BrE.T  £3.7 29,0 87.2 8%.0 Al.5 B81.7 B84.0 R6.2 063.2 81.9 60.2 88,9 B83.7T 79.¢6
EL N B .6 8T.9 BI.S 87,7 Bboa  H45 Al.2 BO.T H3.2 85.2 £7.9 F£7.8 BS.7 BB.4 BI.0 79,6
4.0 th.o8 HP,3 HT.t OT.6 B0 83.5 79,3 79.9 82.5 H83.6 86.1 8€.2 £#8.€ 8.8 83.1 78.0
S0 FY.F B4 9%9.3 Bt.3 B3.Z2 8l.U To.7 T6.8 B0.3 9l.2 B4.2 E3.3 EE.E B4.3 €l.0 75.C
w300 o3 P3.u  6l.2 Hled Te.l T75.3 TH.E Bl.4 84.2 £2.7 £4.1 Ed.%  T9.3 5.2
LI N Hi.? B3 56 8C.7 T2.9 Ta4.T T4.5 8.5 79,7 2.5 8l.7 B5.1 B:.9 T9.4 73.9
13012 Toat 80,0 Ai.a Kled THal 773 T1.6 T1.% T5.4 T&.8 Bu.l 15.3 £2,.4 8C.1 T6.8 1l.2
12400 77.0  TH.6 1.3 BC,1 6.0 Thea 0944 6G.6 Téal TS.1 TB.3 1749 El.E 1749 15.8 &9.8
| FETUNY) Thwe? 159 Tu.d T5.4 Tlos Tlet 55 .1 65.0 60.0 TlaZz Ta.5 74.2 1645 T2.4 Tled 6643
20041 0.6 Tlef Tlod 1.7 675 bou3 61.2 62.5 66.4 6T.3 Tu.d 0.5 Ti.4 Tlea €8.2 682.6

fyerALL  1C4.4 107.9 Lut.d 10543 Tuéed 1uZ-1 104.5 lud.s 1lUS.1 LUS.6 1GEs4 1049 1L6.2 1i4.7 100.4 5S.0
RISTAICE SINCLINE PERCEIVED MUISE LEVLLS

152.4 M In.1 GC.8 Si.q $5.2 ST.3 98,2 95.4 97.4 9B.8 99,13 10J.0 S71.8 SH.L S4.5 £7.8 BAl.8
4.8 M (u.5 Bi.h AS.5 87,8 34,9 dT.7 39.8 9J).4 9Yleb6 9Z.1 92.7T 9.3 GGCo4 BELT T19.7 13.5

LL
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TABLE XI. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEQFF
NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2x10™® Pa; PWL referenced to 0. 1 W]
{e) 100 Percent speed; fan physical speed, 2186 rpot; fundamental blade passage frequency, 546 hertz

(e-1) Data referred to source and normalized to 1 meter

Firgm-tey ANGLiEy OcC SIMPLE POWER
SOURCE LEVEL
I 26 B 4 ¢ 54 6J 70 80 20 1390 1o 12C 12¢ 14C 150 L&c {SPL)  (PWL)

LA3="0 TAVE bAKRD SOUND PELSSHAS LEVELS {SPL) [N 1.0 METER RADILS

h Lot duée® 17107 103,68 10307 Lu3.9 104,.7 105.1 10541 10645 1CH.& 10720 1C8.€ 11C.1 111.2 110.¢ 106, 7 124.4
L Lotud Llufeu 13002 La2e) 1ubeS Lufe8 13742 105.5 107, 3 6.7 10743 10746 1C6S.C 10548 111.0 110.4 107. 5 125.2
g FlZau T10L%S 1080 10704 111.2 11445 L12.5 11142 113.% 112.0 113.0 112.5 11).4 112.5 113,00 112.8 112.4% 13C.1
Tud FLA0? 11207 113.9 11242 1J%.3 11143 11143 112.3 111.2 113.5 11647 10%.8 1147 11€.3 115.8 L1446 113.9 13l.6
12 PLAGH 13800 119.7 1i5.7 L1340 114ed L1347 113.8 L1440 11548 11647 21648 11740 L1745 11648 113.9 115.5 £33.2
14 TI905 G16ah Jloed 114.9 11302 115.4 113.2 114.9 L15.0 1185.9 11£.2 11€.5 11647 115.7 115.4 113.4 115. 4 133.1

200 TI7.0 LEPe2 E1%.% 113,53 18348 L1241 110.9 111.3 11224 11143 112.8 1142 113.5 112.9 113.€ 111.% 113.3 131.0
A5 Tlvaa idees 100oe L1744 11662 115.4 11342 113.2 112.9 Fl4.9 1167 11€.5 117.9 11B.4 115.6 113.0 116.3 134,0
1 116.3

21n PEoae 1209 11306 11748 115.9 1158 113.6 1l4.6 115.3 117.8 11S.2 118.% 11€.1 115.1 113.3 117.1 134.8
il Jedof 12224 12205 12006 11543 11841 115.9 11649 117.4 119.6 120.8 12149 1i1.¢ 12C.9 116.4 1i4.8 11+.3 137.5
534 P=1.6 131.% 1349 133.2 122,9 i29.8 128.8 131.9 32,1 129.9 129.8 132.5 133.¢& 128.1 124.8 125,7 13,4 149.1
63 LeTad 12704 134,31 123s¢ L2149 12449 123.2 126.6 12044 125.9 125.1 128.2 1294 12%.6 120.9 120.8 126.3 I44.5

250 12002 T2zer 12307 18248 L21.% L20s2 118.3 118.7 11940 12123 122.8 124.4 125.2 124.5 117.8 L115.2 122.0 139.7
15400 Laao2 128,7 122.0 128.2 1237 123.7 121.2 122.5 123.0 123.7 126.8 128.6 1255 125.7 119.2 118.9 12543 143.0
122.9

125 izl Tewel 12441 14244 12141 11d.4 119.7 125.4 121.6 124.2 12€.0 176.7 122,2 118.2 11645 122.5 140.6
Lodo Tedat 1ehad 125,85 L2%05 12647 12029 L1840 11H.2 [33.0 1214 123.2 12443 125.5 12247 116.7 ll4.i 122.7 140.4
2540 P2Yel 12241 1238 123.6 12146 12521 11646 116.5 11748 120.1 12ie1 12149 124.0 120.6 115.5 112.4 120.7 138.4
20040 Pl%a4 12643 120.€ 12243 12043 118.9 115.3 1i4.6 11646 118.8 12044 121.0 122.€ 119.8 1l4.% 111.3 119, 4 137.1
3159 JILZ 119,08 1202 12143 11%.3 1195 119.3 114.0 115.7 L1845 120.3 120.8 12148 12¢.0 114.0 111.3 119.0 136.7
LRIV 11,4 LS. 12000 12445 119,4 118.5 11442 113.5 114.9 117.0 11847 12042 121.9 11%.7 114.7 110.3 118.5 136.2
LYY Pleo7 11742 11822 12042 116,7 115,33 111.5 110.7 112.8 F14.5 117.5 116.8 1158 11€.2 112.8 107.3 116.2 133.9

6300 1527 11842 1170 118.5% 115.3 11642 11242 109.5 111.7 115.2 117.5 117.8 118.3 117.5 111.5 108.3 115.9 133.6
B0 Tbest 117460 118.0 11%.9 115.3 115.1 11043 109.1 1l2.6 114943 116.5 116.6 115,0 116.5 112.7 107.7 115.6 133.3
19000 IT+08 1153 115,72 117.7 113.7 113.9 108.2 108.2 110.5 11245 115.2 11541 1157.5 114.8 111.2 105.8 114.0 131.7

12500 Flawe 11507 21448 11E.C L13.1 11346 108.1 LUT.5 110.8 112.1 114.8 11%5.3 117.8 1i4.0 111.8 106.0 113.9 131.6
16009 1123 114,33 11304 115.2 11143 11ve9 105.6 105.3 108.2 110.4 §13.€ 113.8 115.2 113.5 109.9 104.7 112.0 129.7
cus0y 117,60 112.2 112,45 114.5 11C2 109.7 10%4.2 104.9 107.9 109.6 11222 112.9 114.7 112.8 109.9 104.4 1il.2 128.9

OVERALL 126,00 126.4 138,72 137.4 136.2 134.2 132.2 134.5 13448 L134.4 135.2 137,32 138.4 135.6 130.8 129.8 135. 6 153.3



TABLE X1. - Concluded. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT
OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2x1070 Pa; PWL referenced to 0. 1 pWJ]
{e) Concluded. 100 Percent speed; fan physical speed, 2186 rpm; fundamental blade passage frequency, 546 hertz
(e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

FFF QUMY ANGLE, DEG
1o 2o 3% 40 55 60 79 83 910G 110 12C 130 140 150 160

1/3=«CUTAVE BANDG SOUND PRESSURZ LEVELS (SPL) EN 20.5 METER RAGILS

G 8.8 TI.Z  T9.C 4.2 14.0 Ta.2 T5.,0 75.4 15,4 76.9 76.9 Ti.3 7&8.9 EL.4 £L.5 8(.3

&1 153.6 76,3 T3.6 Ti.b 7940 T8.1 TT.56 T5.8 77,6 TT.0 7T7.6 7T1.9 719.3 ¢eC.1 81.3 80.7

Ho £2.% 8z.2 T7.C 17.7 8l.3 84.3 83.8 81.5 B84.2 82.3 B3.3 €2.8 €l.7 8Z.8 B83.3 83.1

| V] Fe.( £3I.6 B3.9 R3.5 76,6 8l.t Sl.& BZ.6 8l.5 83.8 E7.C E€.]1 E5.0 8E.6 B6.1 B4LS
125 FE.1 88,6 86.0 85.0 83.3 H4.6 B85%.0 34.1 8%4.3 86.1 8T7.0 87.1 87.3 87.8 87.1 B4.2
150 fe.p 8¢.7 FHaT 85.2 83.5 B5.7 A3.5 85.2 85,3 B6.2 E6.5 86,8 ET.C Eé.0 8347 a3.7
204 D ETe4d A1.£ 84,2 E4,1 83,9 B2.4 8l.2 1.6 B2.7 8l.6 8%.1 E4.5 £4.2 84,2 83.9 81.9
2540 Fe.7 BG.2 BR7.9 8%.7 86.5 85.7 B35 83,5 #3,2 85.2 @7.0 €£8.,8 E8.2 Be.7T 85.9 483.3
315 .G Ol.1 89.7 8B.l B6.2 8641 83.0 B4.9 85,6 He6.6 £8.1 ES.5 B9.2 BB.4 85.4 83.6
K Cl.B SZ.5 S3i.1 BC.E B5.% 8B.3 K#6.1 8T.L 87.6 B%.3 SLl.0 S2.1 GS1l.8 Sl.1 @B&.6 B5.C
SdJ 10Z.0 1018 105.1 103.5 103.1 lud.t 93.9 2.1 102.3 10dsl 99,0 102.7 103.B SE€.3 95.0 $5.4
63) €7.8 97.8 10J.3 SB.# 93.1 95.1 93,4 96,3 96.8 9641 95.3 SE.4 S%.8 Gf.8 Fl.1 9i.C
gJd €L.5 §2.,0 93.5 G3.¢ Gh.7 9YvU.d BE.S BA.9 B9.2 91.5 921.0 G4.6 S5.5 S4.7 B8R0 85.4
1Gud Co b C5.0 Ch.2 Gbed  S53.9 Y3.9 9Qbed 92.7 93.2 93.9 97,0 98.8 S%.7 55.9 B9.4 891
1254 €2.7 4.0 94.2 S4,2 §2.2 Il.2 88,5 89,8 90.5 9L.T 94.2 9E.1 S6.8 92,3 8.3 6.6
1430 Cx.f Sh.1 G%.6 Sbal She3 Yle¢ 86,1 89,0 9U.] 91.5 S3.3 G4.4 GE.L S2.8 B6.8  84%4.2
2000 G1.1 §2.1 S3.0 93.¢ 9l.t Y0.1 B5.6 86,5 87.8 90.1 9Gl.l S1.% 94,0 9C.6 EB5.5 82.4
250u FG.3 3.2 03«5 52.2 S0.2 8848 85.2 B84.5 B86.5 Bi.7 0.3 SC.9 S2.5 ‘5.7 84.3 Bl.2
3164 £7.6 AS.5 £9.% 91.3 89.0 #9.2 85,0 A3.7T BS5.4 88.2 S5C.0 S$0.5 S1.5 B8S.7 €3.7 Bl.C
LU Yy Fiehh BU9ed M3.5 9l 8B.9 Sded 8347 83.0 B4.4 86.5 B8.2 89,7 Gl.4 BG.2 84,2 79,8
LTV SN £4.G PE.4  BT.4  BS.4 A5.% B4.5 B).T T9.9 82,0 83.7 86,7 Be.0 £9.0 Ef.4 82.0 T6.5
63134J Fu 4 BLLE An.T BT.2  Beew  84.9 80,9 78.2 80.4 Ba.0 E6.2 BE.5 E7.C B8&.2 80.2 1T.0
LIV PauT £5.7 A5l 8T.1 B3.4 $3.2 T9.4 TT.2 . B0.T B2.4 BR&.6 E4.7 87.1 84.6 80.8 15.8
1yl o F1.% P2.7 A2.3 8%.8 Busd 8LleD 7543 15.3 1746 T3.6 B2.3 £82.2 E4.¢& 81.9 T8.3 T2.9
12500 P_us Bled Ba.5 82.7 78.8 T9.3 T3.8 73,2 76,5 7T7.8 @0.5 El.0 £3.3 75.7 17.5 ‘71-?
163u0) 7te1 78.F 17 76,1 T5.1 Th.3 62.5 69.0 T2.0 Td.2 TT.4 Ti.6 79.1 71.3 7T3.7 68.5
Il vl Taal Tha? Ti.f F5.& Tl.3 TaeB 65,3 &6.0 69.0 70.9 723.4 14.0 15.8 72.9 T1.0 €5.5

[ I JCte]l 1ifat Bodad LuTeS 10hed LO4.2 10244 10446 105.0 10445 105.2 107.4 1CE.4 10Z.0 160.8 100.C

LISTANTE SEDCLI NG PERCEIVED NCISe LEVELS
-3 LE2.4 M Fo.7 HG.3 95,4 ST.4 98,0 97.5 5.2 9B.3 99,1 9.9 99.0 100.2 1CC.C S4.7 E7.9 ER2.¢6
=) 304.8 % 71.1 HB3.7 B87.3 89.% 9.4 89,7 A8.8 9Ll.l 91.8 91.5 9l.4 92.7 S2.4 B&.7 797 Th.3



08

TABLE XII. - FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEQOFF NOZZLE

AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2><10'5 Pa; PWL referenced to 0.1 pW.]

{a) 60 Percent speed; fan physical speed, 1301 rpm; fundamental blade passage frequency, 325 hertz

{a-1} Data referred to source and normalized to 1 meter

FRECUZNCY ANGLE, DESG $IMPLE  PORER
SOURCE  LEVEL
v 3 39 4aq R [:14] o 80 Q0 100 1106 12C 13C 140 150 16C iSPL)  (PWL}

1/3-CCTAVL BAND SOUMND PRESSUFP: LEVELS (SPLE CAN 1. METER RADILS

54 ICie? 1G2.4 102.9 101.9 LOCed 990 9944 9940 9844 97,0 $HT S€eZ G€.S5 S5L.9 57,4 S8.& 99.2 116.9
63 16%.0 lulad 121le7 9%.3 9845 G742 95.0 96.2 96,0 94.2 96.2 S4.8 55,7 6S4.9 97.4 69T.S 97.5 115.2
- 1CCe7 10146 02,4 GCa&6 YB.9 99,1 97,9 98.% 97.9 9B.T JU0.Z S%.3 1{C.&€ SS.6 S9.9 99.9 99.5 117.2
1390 T za7 102.7 10345 L0345 ECC.T 1ueb 1008 98.7 99,5 10042 100.5 5545 1C1.7 1C1.€ 1Q0.8 G5.C 100.9 1i8.6
125 107.2 1u9.U L0303 10645 10042 1u5e0 10543 10348 10245 10643 10645 10503 106547 104423 105.7 103.7 105.7 123.4%
1460 IL5.7 1C€.5 105.5 L05.2 LC4.2 102.0 101.2 L0L.4 10244 102.2 1C2.5 102.¢ 1€2.4 10z.9 102.5 101.6 103.2 120.9
200 ICE .7 10Fa4 105,77 LOS.2 1062.4 10Je% 99.2 100.0 100.9 99.9 100.4 101.€ 1<(2.2 1C1.9 102.2 100.7 102.4 -120.1
25d  llu.4 11Ca7 109.2 109.0 197.7 106.2 103.4 102.7 103.0 104.9 106.0 107.3 108.0 107.7 106.9 103.3 106. 7 124.4
315 122.¢ 12246 12Le€ 125.4 12346 118446 118.4 114.6 1l4e4 119.1 120.4 121.3 120.7 12Z.4% 118.1 l1l€.4 120.6 138.3

3.9 112.2 109.0 107.2 106.5 10T.4 109.5 111.5 112.5 112.2 112.2 110.2 106.4 11l.1 128.8
0sf 1u9.8 10743 1U4%.9 104%4.4 105.%9 107.6 109.4 110.5 111.€ 111.6 lll.1 1C4.8 109. 4 127.1
4.6 11421 11045 109.0 10746 10840 1104y 11341 11l4.1 1161 11£.6 11l%.6 109.4 113.1 130.8

439 Jld.2 114.5 11%.2 1
53¢ 11Z2.6 11249 1lle0 1
634J 115.1 115,11 115.C 1

e

R0C 112.72 11ze8 112,5 111.8 111.2 L0777 104.7 103.7 L05.0 1075 110.7 11244 11342 112477111.8 106.5 110.4 128.1
1009 114.4 115.2 114.6 L13.4 111.2 108.4 105.6 10441 104.9 107.6 11J.2 112.0 113.9 Ll14.4 113.4 107.5 111.2 128.9
1250 112.1 113.4 11241 11t.7 11C.2 LOSLT 18344 10242 103.7 10646 105.1 11C.0 112.£ 11z.6 110.9 104.8 109.5 127.2

1600 1106 112.1 111.4 11C.9 109.2 1uéel E0Ll.6 10la6 10341 105.4 1846 165.0 112.4 112.1 119.9 104%.1 108.9 126.6
2000 11Ce7 11125 L1G.S 11000 LGB.2 10G%.7 1005 99,8 10L.7 104.2 1C7.3 1C7.9 111.€ 111.7 109.8 10Z2.¢6 107.9 125.6
2509, 1543 1097 108.5 LOB.7 1U6.7 1U2.8 99.5 98.0 100.2 lu3.2 106.2 107.1 10%9.3 1C¢.8 108.7 100.8 136.3 124.0
3159 ILB.% 10G.1 107.5 L07.€ 105.1 102.1 9841 96.3 G2.3 102.5 105.6 1C7.1 1CE.€ 1C<.8 108.6& L1Ci.l 105.7 1234

4Jdu 18746 1CB.2 10744 10747 1851 100.9 5.4 95.1 98.6 lul.4 104.4 10%5.7 10F.7 109.1 108.9 101.5 145.2 122.4
5000 JCE.2 105.3 1C5.2 106,22 10G3.0 98.5 93,8 92.0 96.5 99.3 1U03.z 1€3.2 1CT.( 1CE.7 1C6.7 9B.5 103. 40 120.7

6302 104, LuEa3 1C3.8 13441 Llol.d 99.4 93.9 90.4 94.5 99.4 162.9 1€4.1 10%.4 1Gé.6 104.9 GB.4 102.4 120.1
RJIOD 10%.3 105.4 L04.3 104.3 101.4 97.49 92.2 89.9 95.3 908.3 162.3 102.5 106.1 1G5.1 105.1 98.0 102.0 119.7
100400 Tuda.7 16440 102.6 103.5 10C. 0 96.7T 0.1 8745 93.3 96.6 100.5 10141 10442 102.5 k03,7 9b6.4 100.5 i1B.2

12500 ILZ.T 1C2.€ 102,1 103,2 16C.4 96.7 B9.7 86,9 92,9 95.9 5%.5 10C.% 1C4.1 10&.9 103.& S5.8 10G.2 117.9
16000 10z.2 102.7 101.5 190.8 97.6 94,1 87.1 85.0 90.3 94,0 67,5 99.0 1C1.5 1CJ.7 100.8 94.8 8.2 1159.9
200309 1617 1014 LOUe2 99.4 960 92.4 B86.2 85.1 B89.9 92.7 95.7 97.5 1CC.€ LOC.T7 9%.9 93.4 97.0 114.7

NUERALL  12%.2 126.5 125.¢ 127.3 125.7 12125 120.4 117.9 118.4 121.7 123.6 124.5 12%.4 12€.2 123.8 115.8 123.8 14145
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TABLE XII, - Continued. FAR-FIELD NOKE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH
105 PERCENT OF TAKEQFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[sPL refereﬁced to 2x1077 Pa; PWL referenced to D, 1 pW.]
(a} Concluded. 60 Percent speed; fan physical speed, 1301 rpm; fundamental blade passage irequency, 325 hertz

{a-2) Data adjusted to standard day of 15% C and 70 percent relative humidity

FREGUENCY ANMGLE, DCG
Y] 20 34 40 Sd 64 70 g0 a9 Loo 110 1z2¢ 111 140 1590 160

173-NCTAVE BAND SCUNA PRESSURE LEVELS (SPLY CN 20,5 METER RADILS

N 12.0 2.1 3.2 T2.2 0 TG.T 6Y9.3 69.7 69.3 68.7 67.3 £3.0 F£E€.8 €7.2 £€.2 ET.T EB.S

&3 5.3 Tle7 T2.0 £%.3 63,8 67.5 65.3 66,5 66.3 64.5 66,5 65.1 €6.0 &E.2 67.7 68,2

8.1 T1ed T1a9 727 69.5 6%9.2 69.4 6B.2 69,7 63.2 69.u4 Td.5 €9.6 Tle5 65,9 T0.2 7T0.2
10} T2.0 72,0 73.A8 73,8 Tl.9 Td.8 TL.l 69.0 63.8 T70.5 7.8 1C.2 7de.f T1.3 TLl.1 £6.3
125 T7+5 79,3 7.6 76.8 76.5 T5.3 7546 Té4,1 T2.B Th.6 T6.8 T5.6 7.0 T4.6 76,0 74,0
lou TEul TER  THLE  T5.5 T4,5 72.3 Tl.5 Tl.7 712.7 72.5 7T2.8 73.9 72.1 12.2 12.8 7T1.5
2ov i7.C 78.7 ??.G. 15,5 72,7 7T0.1 69,5 70.3 71.2 TG.2 70.7 Tl.S 12.5 Ti.2 T2.5 7l.C
25% BC.T Al.) 72,3 T9.3  TH.O TH.5 T3.7 T3.0 73.3 TH5.2 76.3 1%.6 78,2 7&,0 1.2 V3.6
315 €2,8 92,5 91,9 95,7 93,9 88.9 34.7 B84.9 84,7 B9.4 SO.T Sl.& S1.C S2.T 88.4 Bb&.7
43 fe.4 PR&4,7 Bh.4 Ba.l 82.4 T9.2 TT.4 TH.T TTa6 9.7 BlaT B2.T G244 EZ44 ED.4 Thab
LIVS] FZ.8 83,1 Bl.% 8l.¢ 30.u T7.5 T75.1 T4.6 T6.1 TT.8 79.6 LO.T El.8 8l.8 8l.3 75.0
&3] Ef.2 BA5,3 85.; 24,8 84,3 80,7 79,2 T7.8 78.2 80.2 B3.3 £4.3 €E6.2 BE,B H4.8 T9.E
3du fi.4 82,0 92,7 82.0 8l.4% 17.9 T#.9 T3.9 T5.2 T¥.7 E0.9 EBz.6 E3.4 £2.9 82,0 77.1
1033 E4.66 B5.4 B4.8 83.6 Hl.4 T8.6 7T5.8 74,3 75.1 77.8 Bl.4 E2.2 ¢€4.]1 84,6 83.6 TT.7
12%5) £4,2 R3,5 82,7 B8l.8 8.3 T6.8 73.5 72.3 3.8 Ta.7 1%.2 E8J.1 E2.7 BZ.7T 8l.0 T4.9
16049 FlaT B2u42 BleS BleC 79,3 76,2 1T1.7 717 73.2 T5.5 78.7 77S.1 E2.5 BI.Z2 81.0 742
2L 2.7 BlaS 8345 8G.a T8, 2 T4uT 12.5 698 TleT Ta.2 17.3 17,9 ELl.B EL.T 19.8 712.¢
250D 752 TS46 T8.4 TB.E Thub T2,7T 6%9.4 67.9 TU.1 T3l 6.1 1.0 75.2 75.7 78.6 T0.7
3lse 72.2 T8.8 TT.2 17.3 Ta.8 Tl.8 6T.8 &6.0 69.0 T2.2 75.3 7T¢€.8 7F8.2 75,5 78.3 70.8
4330 TTel TT1e? T829 7742 Thal T0.4 63,9 64,6 63.1 T90.9 7T3.9 5.2 78.2 TE.6 TB.,4 T1.0
5004 5.4 Th4e5 Ta.? TE.4 T2.2 67T 83.0 6142 65,7 68.5 T2.4 12.4 76.2 T4.9 T5.9 &T.7
€33 T2a3  TELC T2.5 72.9 Tl.l 6B.l 62.6 5942 63.6 683.1 Tl.b& 72.8 i4.1 78.3 73.& o67.1
AdCy Fz.a 72,59 T2.4 T2.4 695 6640 633 5840 6344 6Hb.4 TOah TUu6 Tha2 T2.2 73.2 6641
luwld Tiet Tlel €9.7 TLe& 6Tal 63,8 57.2 5446 6.4 6327 €T.6 £8.2 Tlad 16 T8 83,5
12533 L9,.4  6C.3 £T.E 68,9 bbel HZ2.4% 55.4 52.6. 5Beb 6l.t £8.€ LE.E £G.8 £8.6 €5.3  61.5
15031 Fia,1 HE.% E£5.7 G4.T 61.5 58.0 51.0 4B.0 54,1 S57.6 6l.4 6&2.80 &5.4 e5.5 64.7 58.6

Z200:0u tiaf RZ2.5 El.3 AD.5  STel 5345 4T3 46,2 Sl.u 53.8 56.8 B8E.6 61.7 E€l.8 €L.C 54.7

CwEs AL L CE.3 SE.0 S%.8  57.5 55,9 91.7 SU.T BB8,1 8A.6 91.2 S3.7 S4.7 55.4 SE.3 53,5 89,5

FIS8TenC SIDELIME PERCLIVED NOISe LoVELS
182.4 % Tuad 74,0 #2,.7 B6.6 Be.6 83,8 82.9 Bl.u B82.1 B5.3 B6.7 B7.0 €&, Ef.0 BO.4  T2.0
304 .F A E1.1l TGah  Thad TSeu TH9a2 That T9.7 T34 T4.7 T8.0 79.5 79.5 79.0 T7.8 72.2 &34
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TABLE XII. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-% CONFIGURATION WITH 105 PERCENT OF TAKEQFF
NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2x10”% Pa; PWL referenced to 0, 1 pW.]
(b) 70 Percent speed; fan physical speed, 1518 rpm; fundamental blade passage frequency, 379 hertz

{b-1) Data referred to source and normalized to 1 meter

FEL LI MY ANGLE, NEG SIMPLE PUkKER
SUURCe  LEVEL
1 zd ac 40 50 64J 70 a0 N L3u [} I 12C 12¢C 140 150 160 LSPEY  (PwWL)

L/3=0C TAVD BARD SUND PRESSUS: LEVELS {SPLI (N 1.C MeTERX HADILS

5. Tera2 10302 10240 103,79 10300 10445 10309 100.9 10222 10047 10540 1C2.C 1C1.2 103.0 10L.2 191.S 102.9 120.6

63 TuZel  98.0 1028 98,7 LULS7  97.9 95,9 96,7 96,9 97.4 5%8.9 S7,1 GS7.& 67,6 99.9 100.9 98.5 L16.2
B 10Z2.8 102.2 103,04 LJC2 LCU.T 49.8 98.8 99,4 99,0 ludel 10142 100G I0G-8 1015 1uv2.2 101.€& L00.7 lld.4
129 102 1C4.5 1552 1054 102.7 1030 03,2 102.2 101.8 106,0 IC4.7 1C4.4 1C4.5 1€4.3 1C3.5 1C2.4 10440 121.7
125 I0HS 1092 10940 10744 1U6.T L0602 13544 1049 105.7 LoTas loTad 136844 10E.4 105.9 10645 luéaTd 106. 4 124.3
164 ILT+8 EUEL€ ICT.f 1C6H.€& 1057 LU%e 6 103.6 103.9 105.1 1u5.4 10546 10€.5 lCE.& 10€.2 1C4 ) 102.8 105.5 123.2
Z2ud 0.2 1657 ILTe7 10404 16340 LUle9 WUlal 10240 10Led 101.7 L1UZ.9 10207 JC4.z leés2 1G4.1 102.4 iu3.8 121.5
250 117.6 112.% 11dad 1JH.5 Lo6eY 1deo0 104.2 1039 104.2 1u5.5 (UT.7 107.8 10Se4 11C.0 107.7 104.1 LdTeb 125.3
LR 1IB.9 Lisat 117,01 1168 il4.6 L1446 L11.6 109.1 133.4 109.6 11046 L12.C 1i2.2 1lz.4 106.8 107.5 113.0 130.7
4ud 12044 12502 12921 12522 12649 1274 123.9 119.9 11801 11926 119.9 1221 1231 121e4 119.2 EL1T.¢ 124.3 142.0
5uUd 115.7 11547 1145 11309 113.0 £l0.4% 109,00 1O7.5 108.7 1lu.s 112.2 113.0 1l4.4 lif.2 112.9 107.1 112.3 130.0
64} 1444 11%.4 115.1 11421 111.7 109.6 137.6 106,92 [08.1 1lu.2 113.2 114.5 115.6 11€¢.4 112.9 107.3 112.7 13044
RaG T1€.5 119.3 11S€ 116e8 116,35 11448 112.8 L11.5 L1241 11440 L1846 182.C 1157 123.1 117.5 112.5 117.5 135,2
|RVND 1looC 11€45 11548 114.8 113,90 Llua5 107.8 107.1 105.3 110.8 113.3 114.6 116.0 127.0 113.5 1J8.9 113.2 13C.9
1253 1165 11Bauv 116e8 115.5 11423 111.3 1081 LO7.0 102.% £1J.6 113.5 115,01 116.5 116.6 114.0 108.7 113.7 131.4
1633 I19e2 11642 116.C¢ 11525 11348 L1led LJ740 10603 107.7 109.8 112+5 112.¢& 11647 11€.8 112.5 107.7 113.1 130.8
dugl 1E427 11542 11560 11402 11ca® 109,5 134.9 L04.2 10605 195.9 111e4 1h243 115.2 L1529 112.5 105.5 111.9 129.6
25ud 11242 1127 112.8 11248 11047 1075 103.7 10243 104a7 LU7.5 110.2 111.5 113.5 114.3 111.2 L03.8 110. 4 128.1
3154 11147 213ev 11149 11047 169.3 1407 102.5 10048 103.3 1u?.s 11J.Q 111.1 112.2 114.0 111.7 1Q3.6 109.7 1274
GO0 1114 112.4 111.9 111.9 1v3.5 105.9 100,7 99.9 103.0 1J5.4 LC8.5 L09.8 112.5 (13,2 112.2 103.5 109.3 127.0
SLud 1LS8 110+2 109.8 11C.7 107.5 10440 99.2 97.3 101.1 104.2 1C7.7 1C7.€ 111.Z 110.5 110.8 1401.3 1075 125.2
6300 Ha.9 111a1 1CHe€ 1308e9 10549 104.T7 99.2 95.9 99,7 LJ4.9 1C7.4 LC8.6 11CGa1 111.4 105.1 LOL.8 167.1 l24.8
Burry 110.2 1104 1d7.2 L39.6 105849 103,77 97,7 95.7 lude9 lu3.4 106.7 10T 4 11006 10%.7 109.7 101.3 106.8 124.5
10500 IC#af 16%.5 1uT.5 108.3 1GC4.8 102.6 95.8 94.1 98.8 102.5 1C5.6 1C6.1 1CS.2 1CE.6 108.0 12J.1 105.5 123.2
12500 (9.0 10544 1C0.9 10824 .1C4.7 10242 95.3 93.5% 99,4 101l.0 L05.2 LCE€S 1C95 1CE.D 137.8 65.5 105.4 123.1
16222 1¢7.% 1uBab 10643 1059 1luZ2e6 99.7 93,6 9l.o 97.1 100.4 L33.9 104.9 107.2 10€.9 1C5.1 99,2 103.7 L21.%
0G0} 10742 1uT44 10561 19429 101.1 98.4 91.9 91l.l 96.6 99.6 1C2.6 IC%.2 LCE.8 10€.4 1C5.0 GR.1 102.9 120.6

NVERALL 12240 129.5 131.1 130.9 12848 12845 12543 122.2 121.8 123.7 L125.7 12746 L2Te€ 12B.4 125.8 121.6 127.3 L145.0
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TABLE XI. - Continued. FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-9 CONFIGURATION WITH
105 PERCENT OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
' [SPL referenced to 2><10'5 Pa; PWL referenced to 0, 1 pW.]
{b) Concluded. '70 Percent speed; fan physical speed, 1518 rpm; fundamental blade passage frequency, 379 hertz

(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

FREQIEMNLY akiLEs NeG
- 1 20 J [ 5Jd bu To 34 kD] 14040 116 12% 130 l40 150 160
o
SR
= E%' L/ 3500 Tave $ANDY SCLUD PRESSUR: LEVELS (SPLY N 3.5 METER RADILS
E% Ea Su 5.5 72,5 2.3 Tas2 13,3 T4.0 T4.2 TL.2 T2.5 T1.0 13.3 73.3 Tl.5 12.3 TL.5 T2.2
3] g LR T4 699 Tl 69.5 Tlad 68.2 67.2 67.2 67.2 6T.7 67.2 67.4 61.9 6T.9 7J.2 Tha2
(o LD 2.l 7246 Ti.3 0.5 Tled T2.1 8%.1 Tuel 69,3 70.3 7T1.5 712 Tl.i 7l.A 12.5 Tl.9
%% ~J 104 TELE  Taed 75.5 T5.5 13.0 T3.3 73.5 72,5 72.1 Te.3 1540 14,7 14.8 F4.6 13.8B 12.7
= | TR.A TA.5 1103 TF.7 Ttew TheS Th.T 15.2 Téa0 TTJ7 T7.7 6.7 1647 7€.2 T6.8 T15.0
E: g% 164 JE.2 8.9 Ti.G 6.5 ToeU T4e7 7349 Tée2 T5.4 15.7 ‘T5.9 T€.B 15.5 75.% Ta.4 13,1
—
:3 20 .5 7945 THRLG  T4ed T3.9 T2.2 Tlod T2.% Tlal 72,0 72.2 12.¢ T4.5 Tha5 Tasd T2.7
EF 250 g4.2 32,7 ®%.3 TA.8 17,2 To.3 %.5 T4.2 T4.5 75.8 78.0 78.1 79.1 8L 3 TBad The4
31s .7 HE.I AT.4 BT.1 B4.9 84,9 B8l.9 T9.4 78.7 79.9 0.9 E2.3 E2.¢ Ez.7 8C.1 177.8

i) 100.6 S€.h 9,3 95,4 STl 97.6 94.1 90.1 38.3 89.8 Sd.1 §2.3 §¢.3 §1,6 89.4% 8T.8

] 5.9 A5.9 A2%,1 B4.l 83,2 Bu.b T9.2 TT.7 18,9 BO.H B2.4 81,2 E4.2 85.4 83.1 T7.3
O Fa.: H5.0 R5.7 Bh.i 91,9 T9.9 TT.8 ¥7.1 T8.3 BRO.% B3.4 E4.7 E6.1 BE.S 93,1 T1.5
L] EF.T  BE.5  BI.3 AT.. BALS A4.2 83,0 BLl.T 82.3 84,2 BB, 92.2 ES.5 Sl.3 BT.7 B2.7
1934 th.2 96,7 86,0 B4, H3.¢4 8U.7 T3.0 TT7.3 78.5 8l.0 83i.% 84.8 E6.2 E7.2 B3.7 T9.1
L2594 fout, RBE.L P6.G  A5.6 Ba4.& Blew T3.2 7.1 TH.6 AI.T BI.& £5.2 E6.E Beuf Basl T8.8
L&l ES.4 H6.2 96,1 B5.0 B3.9 Hl.l TT.l To.4 T7.8 79.9 82,86 €37 EELE 86,9 82.6 11.8
2000 §2.7 5.2 A5.L B4.2 92.. TU.5  T6.9 T4, T6.5 T8.9  Bl.4 B2.3 B5.2 BE.9 AZ.5 1549
25490 HENP 3,5 A2.7 92.7 Hden IT.d Ti3.6 72,2 T4.b TTan BU.2Z Bled B3e4 84,2 al.l  73.7
ETES) Eloh B2.7 81.8 Ela& 5.9 Toan F2a2 T0.5 3.0 763 79.7 £30.3 El.5 £2,.7 gl1.4 T3.3
4330 £,.6 Bl.U° Al.4 Al.d  15.0 T9.% 12.2 69 T2.5 T4.9 T8B.0 79.3 £2.4 82.7 81.7 73.0
S0 75.0 9.4 TH.u T9.9  {6.7 13,2 68.4 66.5 T0.3 T34 T6,9 1648 80.% 7S.7 80.0 705
63ul 17.6 7.8 77.3 TT.6 Ta.b Tdes 6HT.9 64.6 68.4 T3.6 76,1l TF7.3 7A.8 8iel  TTe8 1G5
LoD 1.2 TB.Y  Fle% TTeT 74,0 Tled 53,8 634 69,0 TLs5 7%.8 5.5 7d.71 171.8 TT.8 &9.4
1003 TELT Tl Ph.E  15.4  TL.9 61,7 B2.9 6l.2 £5.9 636 T2.7 Fl.2 8.2 157 T5.1 £7.2
125U Jo. 7 5.1 12.& Th.L 1C.& 67,7 61,0 59.2 65.1 67.3 Tu.9 122 1%.2 13.1 73.% 65.2
1&G 00 T1.T T2.4 M.l 6%5.8 &b6.5 63.5 STa4. 55.4 6U.9 64,2 &l.6 €8, T Tl.G TC.l 83.9 63.9
230304 B4 ER.T  AO.2  hHLL B2.2 59,5 53.U 0 52.2 B5T.T  H0.T  C1.T 65,3 6.4 €7.5 66,1 59.2

QvER AL L ICe-2 9525 L0L.3 10lev GE.9 9dal 95.5 92.4 92,0 93.8 §5.7 517 97.5 GE,4 55.8 S1.7

CISTANTE SIOFLINE PERCEiVEU'NDISE‘LEVELS
L152.4 M T7.0 8B2.5 84,3 G.7 C.& 9.3 BH.3 BH.1 8643 HB.Z E9.4  SO.L B9.2  HE.D E2.T T4u4
UGB M £1.6  T4.U 2.5 A3.1 83,0 #H3,56 Hl.2 TY.u TH,0 BGU.8 8l.9 8Z.8 Blal 7547 Th.4 6&6.J
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TABLE XII. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-2 CONFIGURATION WITHE 105 PERCENT OF TAKEQFF

FREQUENCY

50
63
80

l1ou
L25
150

200
250
315

400
500
630

00
1000
1250

1600
2304
2530

3150
4000
5000

6300
BOOO
10000

12500
16000
200040

OVERALL

(c) 86 Percent speed; fan physteal speed, 1853 rpm;

20

1CE. 6
LO7.7
10£.9

10%.6
11%.%
Lll.6

112.8
115.1
116.5

126,2
137.3
116.7

L20. 7
L24.2
L20.5

12C.4
123.6
118.4

117.%
l18.2
116.2

117.1
117.2
115.8

L14.5
115.8

114.8°

138.9

30

1CLl.1
i0z.4
10444

163 . ¢
115,13
110.8

1il.2
112.7
115.7

13l.9
Lad.1
120.¢

129.5
L23.7
120.38

121.1
120. 4
1i8.4

L17.4
117.3
116.¢

115.1
116.0
l14.3

114.0
1L13.7
112.¢

Lalal

4G

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2x1¢™9 Pa;

(¢-1) Data referred to source
ANGLE,

59

60

70

80

1/3-0CTAVE BANO SOUND PRESSURE

Lo2.1
10L.7
101.¢

107.¢
111.3
169.4

108, &
t12.2
114.2

125.¢
133.1
118.7

119.5
123.7
120.3

121.2
120.7
118.¢

117.7
118.2
l1l6.9

115,32
115.9
1i4.8

115.3
113.2
112.5

135.6

L02.4
lud. s
101.9

Li4. 6
1ll.a
Lo7.4

101.3
L1169
111.8

12 1.8
128.5
115.8

117.8
122.4
L18.5

1i8.7
118.7
1lé.9

LiGa.1l
1lé.0
114.0

112.4
112.8
111.3

Lil.s
109.3
108.1

132.1

L0l.6
lu9.0
L0l.5

L07.0
lug. 3
107.3

lu5.9
109,46
110.5

120.3
127.3
113.8

116.48
122.2
L16.3

116.7
115.9
114.3

11441
113.5
11i.2

112.1
1li.¢
110.5

1104
107.8
106.8

130.8

102 .4
10% .0
100.3

104 .&
I1l.4
106 .8

105.1
Lo7 .9
lu3.2

116.3
121 .8
112.2

113.5
117.2
113.9

112.6
111.9
113.5

Lu9.o
1J8,.7
136.9

106.9
1073 .3
1u%.5

104 o &
uz.3
i0l.1

126 4

102.1
104 .0
100 .6

104.3
110.3
L3B.1

105.3
7.9
109 .8

1L6.8
121.8
i11.5

114.3
119.7
112.7

112.2
111.4
9.4

107 .9
107 .3
134.7

103 .9
104 .9
102 .8

102.9
101.3
100.3

126.7

20

i00

110

LEVELS {SPL) €N

2.1
103.4
10l.6

107.6
108.9
108.3

105. 3
108. 4
110.2

120.9
128.3
ll2.7

116.5
i22.1
Ll4.4

lisd.4
113.2
11l.6

110.6
11J.5
1J8.5

108.1
109.0
107.8

108.5
106. 3
106, 5

130.8

lul.4
105.2
101.9

lug.l
110.6
108.8

106.1
ilu.6
1it.2

120.6
127.5
115.3

119 .5
l24.9
li6.3

116.2
115.6
114.5

113.9
i12.8
111.4

112.1
111.2
110.2

110.5
L09.2
108.8

13L.6

101.9
105.9
102.9

1C7.8
lil.1
109.4

18649
111.7
112.7

122.1
129.0
117.8

120.0
122.4
118.3

118.1
118.1
116.6

116.1
115.0
1l4.4

114%.1
114.0
113.2

113.5
112.2
110.9

L32.4

120

PWL referenced to 0. 1 pW.)

and normalized to 1 meter
DEEG

13¢

140

1.0 METER RADILS

1Cz.0
105.0
104.0

165.2
116.7
11¢.3

1€7.2
113.90
114.1

1é2.2
128.7
118.¢

1il.1
122.3
13C.1

115.2
Li8.7
11E.¢

1l4.8
113.4
112.7

132.9

102.4
102.7
1C4.8

1Cs.1
LIC.1
109.4

1C67.4
113.4
113.1

124.56
132.¢
12C.2

122.%
12¢€.¢
121.5

121.2
121.¢
1i15.¢€

104.1
106.4
165.4

1(E.8
11C.2
16¢.1

icg.?
1i2.4
114.0

122.3
125.6
120.5

122,2
12E.2
L2¢.8

12C.9
L21.2
11¢,9

117.3
116.3
Ll4.T

115.3
L14.7
Ll4.3

134.8

15¢

165.3
105.5
106.1

1GE.5
112.3
107.8

107.1
105, 7
110.0

12041
127.3
114.8

iir.g
120.7
114.8

114.9
114.9
114.3

113.1
114.0
i112.7

111.6
113.0
Liz.2

113.1
L1l.5
111.90

120.7

fundamental blade passage freguency, 464 hertz

166G

104.0
105.1
105.6

L0é.18
108.3
107.5

10646
107.8
108.2

118.8
126.7
111.5

117.C
123.%
112.6

111.3
110. €
109.2

108.1
108.3
L06.2

107.3
107.2
106.3

L86.5
L06.5
105.7

130.0

SIMPLE
SOURCE
{5PL)

102. 6
105.4
L03.2

1CT. 6
lil.2
108.9

107.6
111.3
112.5

123.6
131.2
117.0

119.3
123.5
118.2

tLa.1
it71.9
116. 4

L15.5
115.4
tl3.6

113.4
113.5
L12.4

112.9
1L1.5
110.8

133.8

POWER
LEVEL
(PWL)

120.3
123.1
120.9

125.3
128.9
126.6

125.3
129.0
130.2

141.3
148.9
134.7

137.0
l41.2
135.9

135.8
13546
134.1

133.2
133.1
131.3

131.1
131.2
130.1

130.8
129.2
128.5

151.5



TABLE XII. - Contimned, FAR-FIELD NOISE OF 1. 2 PREESURE RATIO, QF-9 CONFIGURATION WITH

105 PERCENT OF TAKEQOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2x1073 Pa; PWL referenced to 0.1 pw.)

(c) Concluded. 86 Percent speed; fan physical speed, 1859 rpm; fundamental blade passage frequency, 464 hertz

FREQUENCY

59
63
89

100
125
160

202
25J
315

409
500
630

8049
100u
1250

1600
2000
2500

3150
4300
5000
€304
8000

10600
12500
16000
20009
OVERALL

CISTANCE

g8

£3.3
B4.4
BZ .t
El.5
TB.3
TEath

102.1

7841
£8,5

(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

20

75.9
78.0
T&.2

19.%
B4.T
81,5

B4.1
B85.4
8€.9

95.5
107.5
89.9

50.9
4.4
9C.9

9C.5
9.6
BB.3

81.5
87.7
B5.4

8t.8
B5.3
82.9

82.2
79.6
75.9

10%.0

30

Tlad
72.7
ThaT

T8.9
B85.6
8.1

8l+6
B3.0
B6H.0

10z2.¢
110.3
Gida 2

0.7
93.9
50.9

G1.2
0.4
88.3

87.1
87.3
85.2

83.8
B4%.1
81.4

19.7

7.5

T3.7

111.2

97. 0
89.3

40 50

&6}

70

ANGLEy DEG

8u

1/3-0CTAVE BAND SCUND PRESSURE

T2.4 1247
72.0 4.7
71.8  72.2
7.3 74.9
8l.6 8L.9
9.7 17.7
78.9 77.6
£2.5 8l.2
B4.5 BZ.1
96,0 92.0

103.3 98,7
88,5 B6.0
85.7 88.0
93.5  G2.&
0.4 88.6
9l.3 88.8
90.7 88,7
88.5 86.8
£7.4 85.48
87.7 B5.5
86.1 83.2
84,0 8l.t
84.0 8GC.9
Bl.9 T8.4
8L.0 7741
T7.0  73.1
7306 69.2

. 105.7 1C2.2

S5.4 94.0
87.& 86,3

Tl.9 72.7
79.3 T4.3
T1.9 T0.6
T7.3 T4.9
19.6 BL.T
T8.2 Ti.l
T6.2 T15.4
75.9 T8.2
80.8 T79.5
Q0.5 86.5
9T45 2.0
B4.0 B2.4
87.0 83.7
244 8T .4
86,4 83,1
B&.8  B82.7
85.9 481.9
84,2 8044
83.8 T9.46
83,0 7B.2
BO.4% 76.1
80.8 75.6
79.1 713.9
TT.6 Tl.b
To.3 . TO.1
11.7 65.1
6T.9 62.2
100.9 9% .4
SIDELEINE
93.8 90.2
86.3 B2.8

724
Ta.3
Tu..9

T4 .6
80.6
T8 .4

T75.6
T8.2
80.1

87.0
2.4
81.7

85,0
8%.9
32.8

B2.3
L
79.3

T7.6
76 .8
73.9

T2.6
72.1
69.9

68 .6

\65.h

61,9

94.3

S0

LEVELS (5FL)

T2e 4
T3..7
T1.9

7.9
T9.2
18.6

15.6
18.7
B0.5

9l.1
8.5
32.9

85,7
92.3
84,1

B3.5
B3.2
81.5

80.3
0.0
TT7

T6.8
T7.1
Tha%

T4.2
T0.1
67.6

i01.0

100

T8.4
83,9
78.9

TO 4
80.9
8l.5

90.8
97 .7
85.5

89.7
95.1
BH .4

86.3
45.6
84.4

83.6
82.3
80.6

B0 .8
733
TT.3

16.2
73.0
69.9

i0l.6

119 120 126

O  30.5 METER RALCILS

T2.2 12.3 1.1
T6.2 175.3 13.0
T3.2 T4.3 TE.1

T84k 79.5 19.4
8l.4 81,0 EC.4
T9.7 EC.& T5.7

TT.2 T1.5 1747
82.0 B3.3 83.7
83.0 E£4.4 Ba.0

G243 5244 5541
99,2 S8.9 l(Z2.8
88.0 88.8 5C.4

G0e2 S1.3 %2.7
92.6 92.5 6.8
8B8.4 S0.2 fSl.t

B8.2 E9.3 $1.3
88.1 E8.7 Sl.¢
E€.5 FEB.5 83,5

E5.8 EBé.S B8.4
4.5 86,0 EE.T
83.86 B3.6 Eé.4

82.8 £4.1 E4.f
82.1 BZ2.6 E5.4
80.4 £0.9 #83.4

9.2 EB0.2 8£3.C
76.0 17.2 19.2
72.0 72.8 16.1

102.& 102.9 165.9

"PERCEIVED -NOISE LEVELS

90.5
a3.1

94.T 95.5 S6.5 S$€£.1 87.5

87.5

88,1

89.0 B8.5 B9.%

T4.4
T€.7
TE8.T

7.1
8l.2
T5.4

T€.6
83.7
84,3

SZa5
55.8
SC.T

G93.4%
S8.4
$C.9

$1.0
51.2
B%.8

EE.6

BE.3
8.4

£6.0
B4 .4
Bl.8

81.0
TED
754

104.8

$4.3
86.4

15.6
75.8
T6.4

78.4d
82.6
7a.1

TTetr
80449
0.3

S0.3
97.5
85.0

1.2
$0.9
24.9

85.0
84.9
B4.2

2.8
83.5
8l.9

80.3
Bl.0
79.3

18.8
T5.3
12.1

180.7

8T.8
79.7

150

T4.3
T5.%
5.5

7.1
18.6
T7.8

Té6.9
T8.1
7845

B89.0
9649
g8l.7

81.2
94.1
82.7

Bl.4
8.6
79.1

7.8
T7.8
1544

T5.C
T5.3
3.4

T2.2
T0.3
66, 8

130.1

81.9
3.7
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TABLE XII. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEQFF

FREQUENCY

59
&3
8)

100
125
| 1]

240
250
315

400
S04
630

30u
1000
1250

1600
2904
2304

3150
%00
5009

6304
BQ0d
10000

12500
18000
20000

OVERALL

16

14445
112.3
1€5.8

113.4
111.0
111.7

11342
116.2
117.¢

119.%
127.7
121.1

ledal
124.8
12C.2

1215
120.1
118.C

117.6
118.¢C
[17.0

116.7
1L7.9
117.2

117.5
115.9
11%.4&

133.¢

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

[BPL referenced to 2x10°° Pa; 'PWL referenced to 0, 1 pW.]

(d) 93 Percent speed; fan physical speed, 2016 rpm; fundamental blade passage frequency, 504 hertz

24 30

407

(d-1) Data referred to source and normalized to 1 meter

S5¢

60

70

ahGLEY

80

1/3=0CTAVE BAND SOUND PRESSURE

104.8 103.2
106.5 106.8
16523 104.3

112.9 11,2
113.5 1i3.7
113.0 11147

1L14.6 112.5
117.2 114.5
1ig.C 115.3

120.8 121.2
132.9 136.C
L2l.6 122.1

121.4 12GC.9
125.2 124.8
121.6 121.1

122.7 123.5
122.0 122.5
L20.0 11%.9

115.£6 115.1
115.9 E19.5
11T.8 117.4

119.2 117.4
119.2 118.¢C
L18,3 116.6

118.5 116.5
117.9 115.8
117.1 115.3-

13e.2 137.1

102.2
10443

182.3

1C7.6
l12.7
iic. 8

LiC.C
1i3.7
114.5

118.7
13Ll.5
120.4

L1s.7
124.8

120.6

123.5
122.5
120.5

120.0
120.2
119.8

118.4
119.6
118.1

L1845
11647
11é.1

135.13

103, 3
107.5
103.6

Loa. ¢
1130.3
LG9.7

108.8
i12.2
tl2.¢

117.7
126.5
117.9

118.9
125.0
119.1

123.8
121.3
119.4

118.8
1187
116.9

L15.7
L16.2
115,1

115. 0
113.1
11l.86

132,59

luz.2
1069.0
102.7

11lu.5
111.3
111.4

1uT.3
111.5
111.8

L117.5
134.0
118.6

L1l6.6
124.5
117.1

120.8
118.5
L17.0

117.1
lle.2
114.5

il15.2
li4.3
113.5

114.0
11L.9
110.7

135.5

102.8
108 .8
oz.7

106,.5
i12.0
108 .5

106 .5
109.4
110.8

115 .0
131.4
116.4

11l4.9
122.7
1i%.4

115 .8
114.3
L13.5

i13.0
112.0
112.2

110.7
109.8
108.4%

108 .5
105.6
105.2

132 .9

103.3
LOL.0
162.0

107 .4
149.8
110.0

1a7.6
110.2
112.0

119.0
136.2
119.4

115.4
119.5
114.7

116 .0
L1440
112.5

11146
111.0
108.8

108.1
108.5
107.3

137.3
106.2
105.6

136.7

30

Dru

100

110

LEVELS ISPL) TN

105.0
L09. 2
104.2

109.7
Lid.0
109.7

167.1
Lio.7
112.0

117.5
133.4
1i8.4

117.1
121.2
lib.4

1t7.0
ll6.1
114.5

113.8
1i3.4
il2.1

Lil. 4
112.7
11l.3

112.2
110.4%
110.3

L34.6

1d3.5
108.5
104.2

109.7
li1.8
1L1.0

1a8.0
112.4%
113.5

l19.3
134.2
120 .4

119.7
125.8
118.9

119.3
1i8.1
117.0

li6.9
115.5
114.5

115.2
1l4.5
1i3.6

113.6
112.8
112 .4

135.9

103.7
105.40
104.8

109.7
113.5
111.3

158.8
113.5
114.6

119.7
132.5
121.4

1Z1.4
125.5
120.4

122.0
120.1
119.2

118.6
117.7
117.3

117.4
l1i6.9
116.5

116.8
115.¢8
114.7

135.4

l12¢C

12¢

140

L.C METER RADILS

162.8
104.1
10E.4

111.2
112.1
112.¢

1€%.2
114.1
115.4

120.1
131.0
121.7

122.3
127.9
122.0

122.¢
léta7
120.3

120.2
119.0
116.9

11842
117 .4
117.0

117.¢
11é.6
L1&.3

135.5

1C4.2
10547
1C7.¢

112.2
112.7
111.8

110.¢
115.4

11E.2

12€¢.1
132.9
123.1

123.¢
131.5%
123.7

1z24.8
124.1
122.C

1él.€
12l.5
120.€ .

115.2
1é0.5
116.€

120.5
118.7
11&8.¢

137.7

108.2
LOE.T
107.3

111.4
113.0
111.0

1G%.8
115.4
I114.6

11€.7
125.2
i22.1

leza 7
L2E.7
121.6

123.2
122.3
lél.2

lélau
12C.9
118.1

L15.1
118.2
117. ¢

117.7
117.4
l11&.9

135.4

150

1G5.5
106.8
108.0

11C.5
112.3
110.0

108.8
112.2
111.¢

114.8
12644
116.6

117.¢
121.0
116.1

118.2
116.1
1152.0

1l4.8&
lis4.9
114.3

113.4
114.9
114.1

115.8
113.7
113.9

120.8

160

1G&.5
10645
107.4

itG.1
109.5
108.7

161.5
109.1
108.7

112.¢
122.3
113.4

Li4.&
ii8.1
1l4.9

114.2
112.5
110.8

1l0.4
110.1
107.9

109.2
109.2
108.6

108.5
109.1
107.9

127.2

SIMPLE
SOURCE
{5PL)

LD3.9
107.1
104.8

110G.¢
111.9
1i0.9

109.23
113.1
113.8

iL8.8
132.8
120.2

1i9.9
125. 8
11%.6

121. 4
120.1
i18.5

118.1
117.7
116.3

116.2
116.3
118.5

115.%
ll4.6
1l4.1

135.4

POMWER
LEVEL
[PHL)

121.6
124.8
122.5

127.7
129.6
128.6

127.0
130.8
131.5

136.5
150.5
137.9

137.6
143.5
137.3

139.1
137.8
136.2

135.8
135.4
134.0

133.9
134.0
133.2

133.6
132.3
131.8

153.1
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TABLE XII. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH
105 PERCENT OF TAKEQFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2x1072 Pa; PWL referenced to 0.1 pW.]
(d) Cancluded. 93 Percent speed; fan physical speed, 2016 rpm; fundamental blade pagsage frequency, 504 hertz

{d-2) Data adjusted to standard day of 15% C and 70 percent relative humidity

FRECUENCY AKGLE, DEG
10 0 30 4C 50 &0 TO 80 20 100 110 12¢ 130 143 150 160

1/ 3-1ICTAVE 3AKD SCUND PRESSURE LEVELS (SPL) CH  20.% METER RADILS

50 4.6 78,1 T3.5 T2.5 7T3.6 7T2.5 7T3.1 T3.6 15.3 T73.8 Ta.) Ta.l 74,5 75,5 75.8 T6.8
&3 Biob Tha8 TT.l Theb T17.3 T79.3 T?.1 Ti.3 T9.5 78,80 79.3 4.4 76,0 7T£.0 Ti.1l Té6.8
3J JE.l  TH.6  The£ 72.6 T3I.3 T3.0 T30 T2.3 Ta.5 T4.5 15.1 F5.1 7.3 T7.6 18.3 7.7
104 £3.7 A3.2 A1.5 18,2 76.3 80.8 76.8 T7.1 80.¢ A0.0 £0.0 E1.,6 £2.5 €1.T EOG.LB  EG.4
125 Ble3 03,8 S%.0 B83.0C 8u.6 Bl.6 a0.3 80,1 B0.3 #2.1 83.8 §3.4 B83.0 82,3 82.6 79.8
160 EZ.0 A2.% B82.0 El.1 BJ.0 B2.1 8.8 83,3 80.0 8l.3 81l.6 €2.9 ¢£2.1 21.3 B0.3 T9.0
200 E3.6 84,9 E2.8 BC.3 791 T77.6 7T6.8 T7.9 TT.4 78.3 175.1 8.5 EC.¢ EC L 79.1 77.3
251 k.5 871.5 B&.A8 84,0 B2.5 Bl.8 79.7T 80.5 Bl.0 B82.7 B3.BE £4.4 85.7 857 82.5 T9.4
315 p7.¢ 8R.3 B85.6 A4,A 82.9 Bz.l1 Al.,1 AZ.3 B82.3 83.8 B4,9 E5.7 85.6 B4.9 81.% 80.0
4 Ju £9.7 S1.0 Sl.4 B8B.9 B87.9 B87.7 B86,2 89,2 B7.7 89,5 89.9 950.3 50.5 6E.9 €5.0 82.8
504 €7.9 1U3.1 10h.2 1CleT 96.7 104.2 101.6 06,4 103.6 104.4 102.7 1G1.2 163.1 56.4  S6.6 92.5
63 1.3 G1.3 92.3 90.6 B88.1 BB.3 B5.6 89.6 BB.6 90.6 9Gl.6 Sl.5 53.3 9Z.3 £6.8 E3.6
500 $2.3 ©1.6 9l.1 B89.5 89,1 H6.8 45,1 B85.6 87.3 8%.9 9Sl.6 S2.5 S3.8 6.9 87.8 B4. 8
1094 S€.0 9%.4 95,0 95.0 95.2 94.7 92.9 89.7 9l.4 96.0 95,7 9B.1 1Cl.7 G&.9 Sl.2 88.3
1254 €Ce3 9l.T7 Tle2 9QU.T B85.2 87.2 84,5 B84.8 B5.5 8%.0 50,5 92.1 $3.8 S1.7 86.2 B4.1
1507} €1.6 92.8 93,6 93.6 93.9 90.9 85.9 86.1 87,1 89.4 9Z.1 2.7 54,5 $3.3 AP.2 £4.3
20433 €C.1 92.0 S2.5 92.5 Gle3 BB.5 84.3 B4.0 85.1 88.1 90.1 S1.7 S4.1 G2.3 d6.1 B2.5
2544 £7.9 HS.9 89.8 90,8 B8S,3 Bs.9 83,4 82.4 84.4 B6.9 89,1 SU.2 51,5 Sl.l 84.9 80.7

315Q £?7.,2 85.3 B&.8 89,7 BB.5 8643 83.5 8l.3 33.5 Bh.6 BH.3 E%.5 S1.2 GC.7 B4.3 80.1
4ud’y 47.5 89.4 #9,0 B89.7 B8.2 85.7 8l.5 80.5 82.9 B85.0 87.2 28,5 91.6 9C.4 Bh.e T9.4

5003 BE.2 87.0 B8h.6 B89.0 B6.1 83.7 79.5 78,0 81l.3 93.7 Ee.5 Bb.1 E9.82 B87.3 €83.5 T7.1
6304 Q5.4 R7.9 Ah.1 87.1 B4e4 B83.9 T9.4 7T6.8 80.1 83.9 85,1 E£,5 ET.5 ET.8 82.1 77.9
9000 5.6 A87.3 RAh.1l BT.1 B4.3 B2.% T1.9 Té.6 B0.B B2.6 £5.0 E5.5 B88.5 8&.3 82,9 T7.3
100071 S4.4 85.4 84,0 85.2 82.2 BD.6 T5.5 Ta.4 18.4 80.7 83.6 B4.l E€.T 84.7 8L.2 5.7
12500 £3.2 B&el BI1.2 B4.2 BC.T T9.7 T&.2 T3.0 T7.9 79.3 B2.5 E3.3 E€.Z 82.4 Bl.5 14,2
16000 76,7 B1l.7 79.& B0.5 Té.3 T15.7 T2.4 TULD T4a2 Thebh T9.4 80.4 82.5 81l.2 TT.5 12.9
20udd T€.7 TRe2 Thad  T7.2 T2.7 TleB 6643 656.7 Tled T3.5 15.8 17.4 75.7 1T8.0 15.0 69.0

CVERALL 1CZ.4 LCé.1 1C7.R E0S.2 102.98 105.7 103.0 1086.9 104, 7-106.0 105.4 10654 107.¢ 10%.2 1006 S57.1

DISTANCL SIDELINE PERCEIVED NDISE LEVELS
152.4 4 77.5 89.1 94.8 S5.3 65.1 98,2 95,2 99.2 99.4 99,3 99.3 98.4 SS.0 G4.8 B87.9 9.9

06,0 " £7.7 BO.6 86.8 B7,3 Bée.3 Yu.8 88,9 92,72 91.2 92.5 Sl.9 90.8 Sk.2 €&.8 1.7 Tl.2
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TABLE XII.
FREQUENCY

16

50 10€.4

63 1C5.5

8 1C9.4
100 11:2.5
125 113.¢
160 il3.9
200 115.0
250 119.4
315 119.2
400 121.2
500 127.3
630 13C.1
AO0U  171.5
1000 124.2
1250 12z.1
1600 17:.8
2000 1z1.6
2509 170.0
3150 115.8
4000 119.7
5000  118.5
6300 118.¢
8000  119.8
10000 119.1.
12500 11%.4
16000 118.0
20000 117.1
OVERAL L 13%.32

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

(BPL referenced to 2x10~° Pa; PWL referenced to 0. 1 pW ]

{e) 100 Percent speed; fan physical speed, 2168 rpm; fundamental blade passage frequency, 542 hertz

20

104.5
lu6.4
110, 4

114.0
115.2
Ll4.0

lle.2
118406
1i6.2

121.5
13,9
130.1

122.¢
127.0
12443

124,3
123.2
121.4

121.2
1216
119.,4

121.0
12l.1
L2C.0

12C.7
120.2
118.9

139,5

3¢

105.0
3.7
197.2

11345
115.3
114. 7

114.4
i1a.1
E17.¢

121.1
135.9
12%.4

122.9
126.5
124.1

124.8
123.9
122.4

121.2
121.9
L2c.4

119,¢
120.8
119.4

119.4
119.2
11%9.1

138.F

4L

(e-1) Data referred to source and normalized te 1 meter

50

60

70

ARGLey DEG

80

A/3=-NCTAVE BAND S0UND PRESSU%E

103.2
1G3.4
105

11¢.7
113.3
L12.4

112.4
L14.5
Llé.4

Lid.6
130.1
L25.4

121.3
128.4
12446

125.9
12446
122.9

l122.2
L22.7
122.4

I2u.B
12146
121.2

i21.5:
115.3
11R.6

L30.8

LO4. 0
1J6.2
liv.4

10é.7
i1c.8
11l.4

1iC.5
114,2
114.9

1i7.9
135.6
L28.2

120.5
12642
123.0

125.4
123.u
121.7

L21.3
121.4
1ESa4

118.3
lld.8
L17.4

117.5
115.4
1i4.4

136.¢

103.5
lva.7
Li4sl

109.7
L12.8
1t2.2

111.2
113.9
Ll4.1

116.2
128.8
L22.6

11d.5
125.2
12l.5

122.9
1du.7
120.¢0

L1c.7
118.9
117.4

ilgd.s
117.9
117.2

117.3
L15.1
113.9

136.1

LU% .5
or.7
113.1

108,2
112.8
LE2 .4

1u8.9
L13.1
113.2

lls.2
131.1
124 .1

11t .8
122 .4
118.4

118.3
115.9
116.5

115.2
11%.9
13.2

113.9
113.2
111 .7

111.7
113.1
105 .6

133.7

lo4.7
135.7
109.9

110.0
111.8
1r1.9

109.2
iiz.z
114.4

117.2
135.9
128.7

117.4
121.8
118.5

i13.1
li&.9
115.5

114.7
lla.6
L12.2

lil.6
111.8
lil.1

111 .v
109.5
1u8.9

137.3

a0

LEVELS (5PL)

104.7
107.0
il1l.9

112.5
112.2
1119

1i0.40
112.9
114.4

117.9
134.8
127.6

119.1
123.7
120.4

i19.9
118.4
117.2

lis.8
1164 4
115. 4%

114. 4
115.9
lil4.9

115.5
113.5
113.5

136.7

1ou

105,2
106.9
111.7

112.4
113.5
L12.7

110.2
114.9
115.7

119.1
133.4
127.1

12241
125.0
122.5

léz.6
120 .9
120 .2

12J.0
119.1
117 .4

Ll8.6
117.6
117.1

117.2
Li&.u
115.6

136.6

110
N

105.2
106.7
1il.1

111.0
114.7
[13.2

111.7
115,7
11é.4

l20.7
129.6
125.¢

124.0¢
126.0
i24.0

123.8
L22.6
122.0

120

120

140

L.0 METER RADILS

1GE.¢
loé.5
li1.¢C

li2.5
115.3
14,8

11z.0

l1lv.6
117.8

138.6

1CE.7
107.6
111.2

I12.9
1l4.8
Li4.C

112.5
117.1
117.7

130.¢
130.2
12645

lzZ.8
130.7
127.3

12748
125.7
124.5

124.C
124.¢
123.4

122,:
123.5
122.9

1:3.¢8
121.¢€
121.¢

138.5

1L7.5
105,43
112.2

112.9
114.7
1i2.2

l1z2.2
1i7.1
117.1

115.9
12%5.9
12€.2

12¢.1
13C.0
12€.1

124,98
12441
123.0

122.0
122.9
L2l.5

12z2.0
121.1
L20.4

12C.7
L2C.5
1j<.8

137.3

150

168.7
10942
111.4

113.4
113.7
1i2.9Q

114.2
ll4.1
1l4a.1

116.4
13L.5
125,2

118.8
123.0
129.0

l11e.8
117.4
116.7

116.3
1it.2
16,2

118,90
116.3
116.8

134.7

160

107.9
108.9
L1C.6

112.2
111i.9
111.3

110. ¢
110.9
112.1

114.¢C
123.6
11B.B

1i6.8
119.9
117.4

116.3
11%.5
112.4

112.8
112.3
110.8

11z2.¢
1i1.8
1117

i1i.9
112.1
111.3

125.4

SIMPLE
SQURCE
(SPL}

105. 4
107.1
111.4

I11.8
113.5
112.8

1i1.8
115.3
1L6.0

119.1
133.4
127.1

122.0
12644
123.3

123. 8
122.0
121.0

120.5
120. %4
11%. 0

119.1
i19.2
i18.5

118.¢
117. 6
117.90

137.40

- Continued. FAR-FIELD NQISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 105 PERCENT OF TAKEOFF

PORER
LEVEL
(PWL)

123.1
i24.8
129.1

129.,5
131.2
130.5

129.5
133.0
133.7

136.8
151.1
144.8

139.7
14441
141.0

141.3
139.7
138.7

138..2
i38.1
136.7

136.8
136.9
136.2

136.6
135.3
134.7

154.7
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TABLE XII, - Concluded, FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH
105 PERCENT OF FAKEOQFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE
[SPL referenced to 2x10'5 Pa; PWL referenced to 0.1 W]
(e) Concluded. 100 Percent speed; fan physical speed, 2168 rpmy fundamental blade passage frequency, 542 hertz

{e-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

FUEQUEND Y | ANGLE, DEG
1g 20 34 4L 54 6J T4 Ay 20 100 1149 120 130 140 150 160

1/3~0CTAVE BAND SDUND PRESSURE LEVELS (S5PLY €N 30.5 METER RADILS

5 71,9 70.6 T2.7 TC.7 Tla2 T1l.7 7T2.2 172.6 13.9 T4.l T4.1 15,2 15.4 T€.T T8.4 E0.1

[} 10.9  T2.3  TJ3.L 69.9 TG Tde3 T2ed Tle8 T2.3 72,6 733 T4.5 5.8 T7.1 78.8 B0.3

BJ 17k TE€.5 T2.4 13.0 T3.9 T8.5 T7.0 Ti.4 76,7 15.7 7Tl.4 17,8 178.5 775.2Z 81.0 8l.%
Lo £1.2 TE.5 9.2 RL.5 75.9 7.7 BL.7 79.5 7.5 B8l.0 79.9 El.8 @€3.4 £4.0 B3.2 8l.9%
125 Bl.4 83.h 83,9 83,1 T%9.6 81,2 8l.9 81.7 8l.2 B83.% B4.1 84.6 £85.1 84,1 84,1 8l.1
i6u 7.5 R3.0 83,4 B82.5 80.5 B8u.d 8.0 B82.9 B82.2 84.9 83.0 84.1 £2.5 &z.5 Bl.5 B80.9
21) 2.4 RA4.1 82,1 Bl.l 7B.7 T8.9 T8.1 7B.1 T9.7 78.4 79.7 EU.5 El.E BCe9 B0.2 T79.8
252 E4.6 85.% A%5.6 B84.1 83,4 BL.3 Bl.0 80.4 Bl.9 83.6 B9 £5.9 86,8 85.6 B2.4 80,1
315 EE.6 B6,5 B5.6 B4.8 83,3 82.1 A8l.6 82,5 83.5 85.3 B85.6 £8T.2 B86.6 BELS 82,0 8J.0C
400 £7.5 088.9 R1,4 86.9 B5.7 ©4.5 84.2 B4.7 85.0 H6.9 E7.9 Ed.6 BB.5 ET.2 83.7 El.2
539 67.3 S7.2 98,7 S51.5 G7.7 9642 95,8 9%9.3 98,7 94.5 55.7 98,9 5.3 $3.5 8B8.5 Gl.S
63 €4,7 G4.9 55,5 B89.9 94.U 92.4 93.0 9640 95.0 92.4 93,4 5£.0 5.9 Sz.4 87.5 B88.6
aug .l 85.6 90.1 B8%.9 87.6 HB5.4 86,2 BT7.1 8H.2 90.4 S0.9 G2.5 6§3.¢ Gl.2 85.6 B2.6
130w €5, 91.6 93.1 Gl.9 92.6 69.9 B87.4 B7.,9 8B.8 91l.1 53.1 95.2 895.9 S23.4 B8.9 B85.4
1254 B8.5 90.7 Sle.3 GSloZ2 91.0 38,7 B86.2 B86.7 87.8 89.8 S9l.7 9$3.6 64.( 31.5 #7.8 €3.7
1630 £6,C 90.3 51.5 91.C 9¢.8 88,3 86,3 86.5 B8T.3 BI.3 90.0 6G2.0 S4.¢6 85.3 85,1 8l.7
2030 E6.7 BAB.T 80,5 B%.5 A% 0 87«2 B83.0 84.0 85,5 B7.8 89.2 G0.1 5&.3 BEf.0 83.3 80.2
25499 BE.6 BT7.4 B88.1 98.6 B8T.6 B85.9 B83.8 B2.8 B4.6 'Bo.6 ET.6 B9.4 $0.2 87.3 B2.4 T9.2
3150 £4.4 AE.T7 BHh.S BT.7 BT.0 85,5 B3.7 82.2 83.9 86.7 88.0 85%.1 B9.4 87.5 Bl.5 T78.6
4000 H4.6 B5.9 B86.E& BT.& Bb.4 B3.3 81.9 8l.l 82.9 B84.9 86.4 07.9 £9.3 8¢c.8 Ble4 T7.9
530 82.3 A3.8 84,4 Ba.3 82.8 8l.6 Ti.4 T8.4 79,9 82.4 84.3 85.1 86.3 B83.8 B0.8 75.7
€300 F1.7 B3,8 B83.Z 84.3 83,0 #2.3 T79.3 76.8 B0.B 83.0 B84.7 B5.7 E€.2 B4.9 T19.5 Taab
4049 1.6 83.4 R3.l 83.8 Bl.7 BO0.2 77.2 T6.1 T9.2 Bl.l B82Z.7 83.9 B5.% B83.8 78.8 74.7
10000 19.6 3046 3.3 01.B T8.8 T8.1 74,3 T4.0 17.3 76,8 80.8 81.7 £€3.3 #8l.1 78.0 T2.5
12500 776 TB.3 TT44 BULC 76,0 Thew T2.2 7142 150 76,8 79.3 £820.4 B81l.1 79.3 165 Tl.l
160090 3.1 T4.5 T4.7 T4.9 T2.1 70.9 67,6 6T.1 T8 T34 T5.5 Tbeh 7.4 TeaT T3.1 6&T.4
2000J £9,3 6R.T 68.9 69,9 &b.4 64.9 61.5 625 65.7 68.2 69.9 Tle.9 12.% 72.3 6B.8 63.7

OVEF ML 1CT1.56 10247 10345 101.1 102.4 100,7 100.4 L02.5 1U2.0 101.2 162.2 104.5 164.8 1C1.E S7.8 96.8
CISTANL SIDELTNE PERCLIVED NOISE LEVELS

152.4 M TE.2 B5.% Su.5  9l.B  S4.l 3.3 9441 96.0 96,2 95.7 86,4 97.3 $6.7 91.6 B4.3 79.3
D E (6.5 Té.b6 B2.4 BA3.l 86.3 Bo.Z 85.7 Hd.8 8B.8 87.9 8B.4 B59.7 88.& BZ.l 15.6 T0.8
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FREQUENCY

5.
a3
b

Lg-d
125
L&y

201
253
3i5

400
500
6530

AdL
1307
1250

L6Go
2000
2502

3150
4000
5000

63090
a00d
10020

12500
16000
20302

OVERALL

TABLE Xill. - FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA AND

{a) 60 Percent speed; fan physical speed, 1332 rpm;

leie8 95,5
SZ.1 9l.T
S3.0 B84.2

CEWS  GELQ
Icz 1 1J%.2
1ICG«6 LOL.9

12,8 134.4
1€8.3 107.3
122.1 122.2

111.7 112.4
a1 109.9
11z2.2 111.3

1CB.6a 105.1
19,0 119.0
158,38 108.8

1(7.2 108.2
1CE4D 107,.2
ledat LU, 3

1CZ.6 104.5
104,.2 103.7
IC1.47101.3

185,90 101.5

1I€3.1 101.1
%8.2 93.5
Chel GE,7
53.8 95.2
9i.3 91.7

124.1 124.3

DY

G4.3
9.4
5%.9

5T 7
103.1
191.2

131.8
106. 4
119.1

11d.59
163,13
1il.5

108.8
lug. 7
107.3

107.4
10a.0
104.5

133.1
133.90
16,9

180, C
100.2
S7.5

Sh,. 2
4.2
Sl.8

40

TAKEQFF PLUS 7° ROTOR SETTING ANGLE

[SPL referenced to 2x1073 Pa; PWL referenced to 0. 1 pW.]

{a-1) Data referred to source and normalized to 1 meter

50

a0

70

ANSLE, DEG

80

1/3-CCTAVE BAND SOUNND PRESSURE

ChHha 7
9.7
93.3

5T.7
192.¢
133.4

13a.¢e
Los. 6
i120.4

110.2
107.5
115.5

107.¢
138.0
147.2

Li6. &
166eu
1d4.1

103. ¢
1u2.9
101.5%

130. 32
100« 4%
99. 4

G8.%
95.0
93.3

922y
9z.1
93.0

6.0
l102.6
99.1

G7.4d
L0240
Ll4.6

1\.46.9
135,13
13844

lidé.l
196.5
105.7

104.86
103.8
102,

101.0
L00.%
9t.6

98.7
981
96. 2

94,5
42,1
58.6

97.3
93.4
93.5

95 .u
1u0.7
A7.9

S6Ha8
131.3
112.4

Loa.T
lJd.s
lus.a

103.4
103.9
Ld3.0

1al.9
L00D.7
5.0

98.5
G5.9
9543

964
4.7
93.5

92.2
Bl
85.2

95.3
92 .4
92 .9

95 .9
1J1l46
9T .56

5.3
93 .6
113 +4

103.7
132.5
los.?

102.1
1J2.5
LJJ3 .5

93.9
97 .5
95,1

95 .3
33 .5
91.1

91 .9
43 .9
87 .7

A5.2
33.0
Adw6

93 .7
90.32
92.9

94 .4
133.5
98.2

97.9
98 .6
109.9

2.4
102.0
JEvE- ]

101.3
LJ1.3
99.8

IT.H
6.0
94 W8

93.5
2.0
89 .4

88
87 .7
85.3

B3.9
B0.3
T9.1

90

LEVELS (SPL)J

95.4
92.1
3.5

95.9
99.1
58.9

Qb b
. 4
110.1

103.9
103.u
lu6.5

[d2.4
102.5
190.5

98.9
37.8
96.3

95.6
94. 5
92.1

93.2
92.1
9J. 3

88,5
85.3
82.6

10v

55.5
93.4
94.5

7.2
1J0.2
97,9

8.1
10t.3
110.7

106.2
104.9
109.3

lo4.8
5.2
£103.3

o,z
100.3
99.5

99 .0
9T.2
4.9

LAY
4.7
F2.7

1.2
848.5
B5.%

122,2 122.7 118.7 11645 114.9 Lla.1 114.9 116.7

110
DN

S53.3
9L.9
$5.2

€56.0
101.7
150. 4

57.9
10l.9
L12.4

1C7.4
135.3
1¢3.5

106.8
107.3
1d5.0

103.7
133.0
102.0

1Cl.8
99,9
58.4

$8.7
S8.1
56.2

95.2
92.1
BB .4

1i8.0

i2c

13¢

140

1.0 METER RADILS

S4.8
93.0
55.8

S€.8
102.0
iCi.0

S8.0
103.0
115.2

108.3
135.7
119.1

107 .7
1CE. 6
10€.4

1¢4,.5
LJ3.9
102.9

1{2.¢
L31.0
58.9

1a0.3
98.6
51.0

S&,.0
93.3
SG.5

115.¢

53.5
53,9
S6.7

S4.3
94,7
S7.7

5%.0
10Z.9
10z.1

1CL.1
16s.1
111.7

107.9
10&.0
112.5

11{.4
L10.5
1u8.2

7.9
106.8
10£,8

[CE.3
134.2
101.4

10z.5
101.8
56.48

$8.2
Gé.l
52.1

12L.6

fundamental blade passage frequency, 330 hertz

15C 160
Q6.5 S7.2
95.9 946.0
9.7 98.6
1CC.7 9%5.2
102.9 102.1
101.1 99.3
5%«9 59,7

103.8 101.0
112.9 109.6

164.9 10l.8
105.5 101l.2
111.5 105.5

106.8 101.3

107.3 102.1
104.7 99.7
103.4 s7.3
103.2 96.7
163.5 96.0
132.0 6G5.°7
1%0.9 95.5
1gl.1 93,5
1€3.0 92.5
6.1 93.6
$8.8 9lao
51.2 90.8
S94.5 88.0
Sl.% B5.%
118.8 114.7

SIMPLE
SOURCE
(sPL)

95. 4
93.1
95.2

97.1
101l.7
9%.9

99.0
103.0
115.0

107.3
105. 5
109. 56

10645
L07.1
105.2

104, 2
i03.3
102.0

1d1.2
100.3
28.3

98.5
97.9
96.1

94. 8
92.1
8943

119.1

POWER
LEVEL
{(PWLI

113.1
110.8
l12.9

114.8
119.4
117.6

Li6.7
120.7
13z2.7

125.0
123.2
127.3

124.2
124.8
122.9

121.9
121.0
119.7

118.9
118.0
116,90

116.2
115.6
li3.8

112.5
109.8
107.0

136.8
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TABLE XIII. - Continued. FAR-FIELD NQISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH
TAKEOFF NOZZLE AREA AND TAKEQFF PLUS 7° ROTOR SETTING ANGLE'
[SPL referenced to 2x10"% pa; PWL referenced to 0. 1 pWJ
(2) Concluded. 60 Percent speed; fan physical speed, 1332 rpm; fundamental blade passage frequency, 330 heriz
{a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

Fib ) NEY whisbey Dcf
14 U 1) o2 60 T 30 9 1uJd L12 120 120 144 159 160

.
=

L73-201avE palD SIUND) PRESSURT LEVELS ' (SPLY CN 20.5 METER RADTILS

53 Tl.l LE.T fFal & AT.. 62.3  6T.6H (8.6 hiasd £5.3 65.8 £5.6 E5.1 £3.8 €£4,6 €£.8 67.5

i3 Ehou 0200 £3.7 H2.0 bled B3.T 52T Bl.2 62.4 63.7 £2.2 63.3 B4.2 6540 642 66.3

] FA.1 Ghe®  FR.Z B34 AE.3 h3.A8 632 AF.z 63,0 64.9 £5.5 E&al 67.0C £E.0 0.0 &RB.S
1434 ET.7 (Ee3 E3.0 AF,u 0B.3 65,3 LT.Z 64.T 66.2 AT.S €62, ET.1 €8,3 €%.3 Tl.0 &9.5
L2y 7.4 T4.5  Tidh  T2.9  Tiad Tled Tl.8% Tl.2 6%.4 TJ.5 T2.u T2.3 Tl.2 72.2 73,2 2.4
161 T TiaZ Tled TiaT 0Gef bB.2 0742 68,5 69.2 TU«2 el Tis3 TCei Tied Tla& 6S5.6
2ud Taul  TaeT T7.1 Tleb 6Byl wlel 05.6 bR €Eb.y 6R.A EB.Z £8,3 6%5.2 TC.& T3d.2 TO.0
PP 1Hun TRel  Thal Téad 12,9 T2 L 69.4 839 69,7 Tl T2.2 73.3 7329 T5.4 T4.1l 7Tl.3
LG €P.4 Sie3  Rl.a G0ad  BAL9  B2.T 8).7 83.2 8d.4 Bl.e B2.7 85.5 El.7 EZ.0 83.2 T9.5
D Flab AZa%  8L.i BOe& TTal 49 T3a.9 T2o3 Td.l T6.4 77.6 18,5 i8.3 T&.1 5.1 12.C
i I8.% TS.7  FH.S  T1.1 Thes  T5ed T2l.T TE.2 73.2 75.0 78.5 75.9 T6.8 78.2 15.7 7l.a
KR Pron HleB Plod  02.7 TB42 Toa2 Taed T5.2 T6.7 19.5 T8.T 83.3 B83.0C 8327 81.7 15.7
Ha T e TEL1 .S TT.R Toad 3.5 T2.3 T1l.5 T2.6 Th.0 17.0 77.9 75,6 8C.6 T7.0 7Tl.5
Ludy 1hee Poued  Then  Tde? T6eT  Thad T2.7 7145 T2,T T5.4 77.5 1B.8 &i.2 8C,T 71.5 72.3
j2 50 Fa.9 T80 17,6  TT.3  15.8 T3l Ti.6 6949 To.6 T3.5 T5.1 7£.5 7.9 78,3 T4.8 69.8
Lf ) 17.0 7%.1 T1.5 1n.7 Té&,T T2.0 63,0 6HR.G 6940 Tla3 T2.8 T4.6 171.2 T8.0 713.5 67.4
20 ad Tree T7.2 Theu ThJC TIcH TULT 68745 b6l 67,8 TU.3 73.0 739 T€.3 TE.B Ti.2 66.7
FEDD 4.5 FB.Z  Thed Thaid TE.% bBed 650 L& 6b.2 69.4 TL.9 72.8 14.5 75«7 7T3.4 £5.9
LRI 72,3 Tu.d 1.8 7201 1C.T 68.2 ob.0 63.2 65.3 68,7 71,3 72.31 7347 7543 11.T 65.4
nodd TieT T2 T2.5 Téah GN9 Oh.4 63,0 615 64.0 667 £9.4 7d.5 TA.¢ 12.7T TC.a &5.0
5 To.h  Toa8  Tdol TJ9 66.8 b&.5 H3.3 5HB.6 61.3 Ghal ETeb  £8.l 0.5 Tiab  TIa3  62.7
[{RISN] P T TCe2 #d.T 6BB.T 6Teh AS.1 6.6 S56.7 6l.9 64,7 £7.4 en.? .4 Tla2 €8.8 bl.2
KNIEN FR.2 0 RES.2 AN ARLY 6642 b2l $8.0 53.8  60.2 62.R 66.2 66.7 EG.T 657 AT.2 &l.T
1w N FELY BR.A E4.6  hH.l 63,3 HJ.6 5%.R  52.4 5T.4 59.8 TH3.3 64.]l EE.E  EL.Y 65,9 58.5
| PATNY (9.5 HZ 0 F1.0 64.2 6.3 S8.) B5Z.U 4F.T  54.3 570 €1.0 6.8 €3.8B €E4.u 6£3.0 565
1A LD L7.7 BA.1 Glel BR.Y 50,0 52.3 a%.9 4u.2  44.2 5244 E6.0 S51.2 55.2 6Q0.0 58.4 51.9
20009 FALR 0 M2.T Ei.l G%.4  69.8  46.4  4L.8 40.2 43.8 4T.1 49.8 £1.7 53.8 %4.3 52.6 4Y,C

My ALE, Yh,3  G&.5 Y2.4 B2.% M8l Be.s 85.1 B4=4 A5.1 5649 H.2 £5.8 SJ.1 SC.T 28,9 84.5

CEaTany SINCLINS PekCeIVED NOISE LEVELS
1524 M €n.7 The» T8.T Bl.% TS.o Tded 77.5 TT.1 8.2 T9.% El.l 82,0 El.2 75.9 75.J 66.3
14,0 W DG e TaeB  Tes? T2.d TFle2 Tdal &69.8 T0.8 T2.4 736 Tha4 3.3 Tl 6.8 57.6
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TABLE XIII. - Continued, FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF -8 CONFIGURATION WITH TAKEOFF NOZZLE

AREA AND TAKEOF¥F PLUS 7° ROTOR SETTING ANGLE

ISPL referenced to 2x1079 Pa; PWL referenced to 0. 1 pW.}

(1) 70 Percent speed; fan physical speed, 1542 rpm; fundamental blade passage frequency, 385 hertz

FReM-NCY
LG )
5 1ICP.9 100.7
%} SE.A  97.0
83 Slel2 9T.7
102 16l.2 1G240
125 103.7 10A.T
164 103.7 106,0
200 IC4.5 134D
250 16542 11J.u
315 112.0 113.4
400 115.5 125.3
539 111.3 112.13
A3 111.0 111.0
Ajy 1144% 115.3
taou 11146 1124t
1253 112.7 113.4
1600 I11a2 112,40
2300 ECS.7T 111.2
2500 1CA.7 JuGa9
3150 (7.5 LCB.%
4130 1IC7.C 107.5
5C 00 10244 105.e
630 1€4.2 145.7
8G0u 1C4.9 105.6
10000 1C2.7 1C2.2
12500 ICla6 10241
16300 tB.d 9%.5
23500 S£.6 Ah.A

OVEFALL  124.3 127.5

31}

B8.2
9%.0
GGe2

1C2.¢C
105.5
104. 5

1¢4.5
1CR.Q
11i.8

124.5
1i1.R
112.5

lie.3
11t.¢
1t1.9

112.2
1il. 2
1091

IC8,. 0
107.3
1%, &

105.2
105, 4
192.9
10l.3
LG9, 3
Gha 8

125.8

40

10t.4
2.5
4.0

1dl. ¢
135.0
103.40

141.5
106.17
11C.0

1224 ¢
11d.8
111.5%

115.1
i111.1
ill.4

lila<
110.2
i08.7

107.3
137.3
| RYL

Ld5.2
Ldb%. 4
1c3.7

103.¢
109.2
a7.3

128.1

(b-1) Data referred to source and normalized to 1 meter

5.

Y644
9.0
94,9

8.3
Ld4.2
02,2

55,8
104 2
1G68.3

12uaid
ig.l
l1yf. 8

112.8
109.3
10%. T

113.0
lubt.2
106, 4

105.3
1d5.0
1G2.4

1C03.4
102.6
ivl.2

9%, 6
97,3
Q4.1

123.3

&0 [

ivi.2 102.9

43 9.3
Q4.2 95,2
98.d 99.3

L0245 103.7
L0le7 100.5

95.4 98,0
132.7 101.5
107.3 105.3

119.8 117.0
106.6 105.8
10640 105.0

1il.6 109.8
lub.8 105.8
1067T.2 105.2

165 1us.2
105.2 102.0
103.4 10).9

132,45 1Ug.0
lul.5 98,0

99,9 95.9
100.7 9a.7T
99.1 95.3
9T.7 92.9
G6.6 91.8
93.0 B8.7
9.3 65.8

122.0 119.7

AMGLE,

80

1/3-0CTaVE 3AND SOUND PRESSIIRE

94.2
93.8
4.7

95.3
102.0
lol.2

99,13
131.7
103 .8

112.3
106.1
104.3

110.8
105.3
165.2

103.2
id1.0
99.7

987 ¥
97.0
4.5

EEMY)
EERL
91.7

90.1
A6.7
B4 .4

117.6

QU
LEVELS

109.9
94.3
5.4

99.3
101.2
101.7

. 98,5
loz2.5
105.5

115.8
L07.1
106.3

109.8
106, 3
106.2

105.2
102.7
101.9

101.0

100.0
97 . %

93.9
97.8
96.9

95.1
92.5
89.3

119.5

DEG

a
[SPL)

EL %S
94 .8
95.9

108.5
3.2
2.2

99.5
115.2
106 .8

117.5
108.6
108.9

112.6
ivg .8
108 .4

196.7
105.0
104.4

104 .0
1lo02.0
130.1

10l.2
109.1
98.2

973
94.8
32.3

121.4

110
an

$9.9
95.3
ST 4

10G.5
L4, 5
193.7

1C0.8
106.5
1u7.48

118.0
L1G.1
1C9.8

113.8
110.1
11ld.?

108.7
107.5
106.7

106.3
104.5
1u3.l

104.2
103.1
101.9

100.8
58.3
95.1

122.¢&

120

13¢

143

1.0 METER RADIUS

LCC.8
55.8
57.5

LG3.3
104.7
104.5

10l .0
107.5
107.5

117.3
110.6
110.8

11646
111.3
il12.2

110.0
108.8
107.7

107.3
105.8
103.4

1CE.0
103.7
162.3

1C62.0
5G.5
SE.9

123.4

1¢0.17
55.8
58.4

1€2.(
105.2
104.2

102.5
139.0C
18,5

L18.¢
110.2
112.8

117.8
113.1
113.7

112.7
111.2
169.4

165.2
1€8.2
105.¢€

1{6.2
106.¢
1C4.5

1C3.¢
1Cl.3
58.6

124.1

101.7
98.5
162.4

1CE.5
106.7
10€.5

1G2.0
108.0
1CE.3

11E.3
1hC.3
112.8

115.1
111.%6
111.9

111.5
11G.2
105.9

1G5.5
10&.3
1C5.6

107.4
106.6
104.9

1C4.1
162.0
55.9

124.9

15C

5%.2
98.38
101.7

134.5
106.0
103.0

101.3
105.2
106.0

116.90
107. 86
107.5

111.3
10é.8
108.2

106, 2
105.5
104.7

163.8
1G3.6
103.4

162.9
102.9
102.7

101.3
99.3
96.1

120.9

160

100.8
99.1
101.1

l02.4
104.4
101.9

100.5
1J2.4

102.9

109.6
105.0
103.9

109.9
102.9
104.1

101.6
100.6
99.3

9.4
98. 7
95.8

96.1
96.9
955

4.7
9.2
0.4

i17.1

SIMPLE
SUURCE
(5PL)

100.7
95.5
7.5

101.1
104.3
1493.2

101.3
105.9
108. 0

119.1
109.2
109.5

ll4.3
10%.6
110.40

109.0
107.7
106.4

105.7
L04. 7
102.7

103.23
102.8
101.2

100.2
9T.7
95.0

123.0

POMER
LEVEL
{PYL)

1lB.4
1i3.2
1i5.2

118.8
122.0
120.9

119.0
123.6
125.7

136.8
126.9
127.2

132.0
127.3
127.7

126.7
125.4
124.1

123.4
122.4
120.4

12i.0
120.5
118.9

117.9
115.4
112.7

140.7
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TABLE XIII. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOQZZLE
AREA AND TAKEQFF PLUS 7° ROTOR SETTING ANGLE
[SPL referenced to 2x10”° Pa; PWL referenced to 0. 1 pW.)
{(b) Concluded. 70 Percent speed; fan physical speed, 1542 rpm; fundamental blade passage frequency, 385 hertz

(b-2) Data adjusted to standard day of 15° C and TO percent relative humidity

FREQUENCY ANGLEy DEG
1C £0 30 4C 543 &0 70 80 90 100 110 120 134 140 150 160

1/3-0CTAVE BAND SDUND PRESSURE LEVELS {SPLY CN  2C.5 METER RADILS

50 75.2 T1.0 €6.5 Tl.7 66,7 T3.5 7Tl.2 64+5 T1-2 6%.7 T0.2 7T1.2 1l.0 1z.0 69.5 Tla.l
63 6.1 6£T.3 64,3 62,8 64.3 b4.6 bh.b6 64.1 b4.6 65.1 €5.6 Eé.l 66.1 6B.8 6F.1 694
42 €€.5 &B.0 £6.5 65.2 B65.2 54.5 65,5 65.0 65.7 bb.2 £7.7 &7.B €8.7 T2.T 12.0 Tlat
10U 71.6 72.3 2.2 713 68.6 69,1 69.5 67.1 69.& TD.8 70,8 7Ti.6 2.2 15.8 T4.8 2.7
125 74,0 TT-0 7T5.8 5.3 Ta.5 T2.8 Tv.0 72.3 71.5 13.5 T4.8 775.0 75.5 77.0 76.3 T4 T

L& 14.0 T&.3 T4.8 T3.3 T2.5 T2.0 T2.8 T1.5 72.0 72.5 T4.D T4.8 74.5 T€.8 T3.2 T2.2

200 Thef T&.3 T4.8 1.8 TO0.1 68.6 68.3 69.6 6B.8 69.8 T1.1 T1.3 F2.&8 7%.3 11.6 1Tl.2
250 76.5 BG.3 TA.3 T7.0 T4.5 73.0 TlL.8 72.0 72.8 15.5 76.8 17,8 9.3 7TE.3 7T5.5 72.7
315 g:.3 #3.8 82.1 80,3 T8.6 T7.8 T5.6 T4.l 75.8 77.1 78,1 77.8 78.8 178.6 7T6.3 13.2

& B3.7 95.5 Q4.1 9Z.2 90.5 90.0 87.2 8z2.5 B86.0 87,7 #@88.2 87,5 88.2 868.5 BE.2 T9.8
S00 e1.5 62,5 B82.0 8l.C 80.3 76.8 T6.0 T&.3 T3 78.8 B0.3 E0.8 8G.5 8C.5 77.8 15.2
Z

630 £l. R2.0 82.7 Bl.T T79.0 76.2 T5.2 T4.5 T6.5 78.2 BG.0 £1.0 €3.0 82,0 T7.7 4.1
auu 4.3 B5.5 B6.5 B5.3 83.0 81.8 8.0 8l.0 80.0 B2.8 E4,0 £6.8 88.0 85.3 BL.S 8041
1034 f1.8 B82.8 B81.8 81,3 T9.5 7.4 T75.0 75.5 76.5 79.J B0.3 81.5 £3.3 £].8 T7.0 T4al
1250 £2.8 B3.5 82,0 8l.5 79.8 77.3 75.3 75.3 76.3 78.5 B0.3 B2,3 83.8 B£Z.0 T8.3 T4.2
160u £1.3 B82.1 82.3 Blal BJ.1 T6.6 T4.3 T3.3 75.3 T6.8 T8.8 80.1 E2.F 8l.6 T6.3 T7l.7
2000 79,7 81.2 Bl.2 B80.2 7B.2 75.2 7T2.0 71.0 72,7 15.0 77.5 718.8 8l.2 B80.2 15.5 70.6
2500 TALE T5.8 7T9.0 T8.6 T6.3 73.3 Ti.8 69.6 TleB T4.3 ThHat 1.6 19.3 T75.8 T4.6 69.2
3150 17.2 8.2 T17.7 77.0 15.0 72.2 69.7 68.0 70.7 T3.7 16.0 7T1.0 719.0 79.2 73.5 69.1
400 75 TT.0 T6.8 T6.8 T4.5 TlaD 67.5 66.5 65.5 T1.5 T4.0 7%5.3 7T7.8 7T7.8 73.1 68.2

5600 T4eb TheB Thae8B 5.3 Tlab 69.1 65.1 6441 66.6 69.3 T2.,3 T2.6 T4.8 T4.8 12.6 &6.0

63030 1:.9 74.6 T13.9 T73.9 T2.1 69.46 65.4 62.4 6T.6 69.9 712.9 T2.T T4.5 T£.1 Tl.6 64.8
BO00 T73.0 73.7 73,5 13.5 TL.7 67.2 63.4 61.5 65.9 68.2 1.2 T1.8 T4.T T4.7 Tl.0 65.0
10000 £5.8 T7Ge3 T0.C TC.B 68,3 64.8 6.0 58.8 64%.0 65,3 €9.0 £9.4 T2.0 72.0 ¢&9.8 62.6

12500 ETe4 6.9 &T.1 65.3  65.4 62.% 5746 55.9 60.9 63.1 ‘6646 E1.T £5.4 69.8 6T.1 &0.4
16000 £2.7 63.4 63.2 64.1 6l.2 56,9 52.6 50.6 Sbeh 5B8.7 62.2 63.4 £5.2 65,9 63.2 56.1
20004 7.7 57.8 58.C 58.5 55.3 51,0 47.0 45.7 50.5 53.5 56.3 6E.l 56.8 €1.0 57.3 5l.%

OVER ALL 4,4 §T.6 97,0 S55.2 93.4 . 32.2 83.9 §7.8 B9.6 91.5 92.7T $3.5 S4.% 95.0 90.9 87.2

CISTANCE SIDELINE PERCEIVED NOISE LEVELS
152.4 M £8.8 20.5 84.0 B85.1 B85.1 B4.8 B83.2 B81.2 83.8 085.6 86,5 86.0 E6.0 B4.4 T1.9 68.8
304.8 M £a.2 ' T2.3 Tha2 TT.6 TTab T1.5 T3.0 739 76.5 TB.3 T19.0 7TH.5 7T8.2 Té.4 69.8 60.2
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TABLE XOI. - Contlnued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEQFF NOZZLE

FLhcmitin y

Mo
Jal
1250

1hug
2uisil
2500

di15a
LN
GoU

£33
RAOU
1000
125 3]
LIV )
23004

vk Al

AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE

[SPL referenced to 2x107° Pa; PWL referenced to 0.1 pW.]

(c) 86 Percent speed; fan physical speed, 1889 rpm; fundamental blade passage frequency, 472 hertz

21

F 1111

111w
1GR. 7

1o7 .7
1uB.2
1dz2.5

134.1

34

GB. 2
83,3
G3. 0

106, 2
ili.0
| o T §

158.4
111. ¢
11%.2

125,6
136,11
117.7

117.5
L2J.3
117.2

117,13
ElAh. 8
114.7

L13.5
113, 4
111.7

i1J.2
11Jy.9
103,45

106.8
185. 1
192, 7

137.0

4L

1/3=D0 TAVE

ST. 4
Sh. 7
57,2

10%8.2
149.6
Lu€.s

1465.3
Llo.3
111.2

L2s. &
130.7
115.7

116.1
119.¢6
115,43

116.6
Ll&.5
il4.5

L13.4
113.4
112. ¢

LLG.7
111.2
LCS.6

195.1
10641
luz.2

132.5

(c-1) Data referred to source and normalized to 1 meter

57

ST.5
9. 2
9t.2

1047
199.1
109.0

Liv.3
126.2
113.7

115.2
lla.y
114.7

115.4
1l4.5
l13.0

1t2.4
111.9
1L9.u

l1i¢.6
108.9
1dT. 6
105.8
105406
lui.s

125.4

(V]

97.9
1us.2
97.2

103.3
L6y
LiS5.6

Tu3d.3
107.8
107.90

115.1
i24.2
111.1

112.4
115.7
112.2

113.3
112.3
liv.2

110.2
138.7
107.1

108.1

TubaT

105.6
1U4.5
10l.2

98,

L27 .0

70

98 .9
16%.3
98 .0

104.3
193.0
1J5.5

102 .8
108 .0
105.5

liz.s
121.2
102 .9

112.4
1ls.7
113.3

133 .9
107.3
107 .4

107.5
105.8
103.6

104.2
102.7
LGl .9

99 .8
95 .6
9% .1

124 .8

ANGLEe DEG

Ho

HAND SOUND PRESSUFS

9B8.2
98,2
98 .8

105.8
L106.6
106.6

104.3
136 .0
107.8

112.1
119 .6
1l0.1

112.2
116.0
110.8

1id.1
104.6
136.9

88.1
B6.9
102.4

o1l.5
101.5
99.%

98 .8
96.3
4.1

123.8

a0

LEVELS (5PL)

JV )
104.3
luo. 5

145.5
107.8
196.6

105.3
107.5
109.7

1161
125.4
111.9

113.1
115.3
Lll.8

111.3
110.5
108.9

108.2
107.5
10%.2

106.4
104.9
104.1

102.8
100 %
97.7

127.6

iow

1dl.%
99 .3
102 .7

7.8
Lo9.3
LU§.3

1J5.5
9.4
111.3

116.1
124.1
Ll4 .4

115.2
118.2
114.0

113.3
1z.1
1i1.0

1i0.9
109.7
107.1

108 .4
107 .4
195.9

105.5
102.9
100.9

127 .8

Ilu
CH

lau.z2
107.0
[Ge.0

1{8.3
llu.1l
108.5

105.2
110.1
112.2

L17.¢6
126.2
115.2

l16.9
117.7
i15.7

L14.8
114.3
li2.9

l2¢

13

14y

1.0 McTER RADILS

101.0
103.2
1C2.1

1C3.5
1C3.2
1{2.8

ICE.E
10%.¢e
10E.¢

ice,?
111.5
E13.0

1§7.32
le4ae
117.5%

126.1
LZi4.8
117.8

L1s.1
117.8
115.7

112.0C
Li4.9
1iz.C

1i2.¢
112.4
110.5

11C.2
168.3
105.5

131.C

1€z2.2
LU3.5
104,33

1C7.7
165.8
1C7.3

1CE.8
liC.3
111.5

11€.3
124.7
11646

11E.56
12C.5
lig.2

11¢.2
115.1
114.5

114.5
114.4
113.2

112.2
111.5
L1C.1

10%.7
10E.3
10£.1

12%.5

150

183.5
104.8
1C5.5

108.1
109.5
1G€.6

1057
108.1
107.8

112.3
116.7
11i.2

1li.¢
113.5
119.7

110.4
10%.8
108.2

107.4
1r.7
107.6

106.,9
106.4
106.8

10643
104, 6
10z.6

124.5

169

1C3.%9
1J5.C
165.5

137.4
107.5
VL

105.2
106.2
106.6

115.0
124.9
109.5

109.6
113.4
108.7

L0G6.8
106.4
105.1

104.G
104.9
L02.6

101.8
102.4
10i.1

101.1
98. 38
9T.4

126.5

SIMPLE
SIURCE
[5PL)

luda.2
L03.6
13l.4

1¢6.7
108. 9
107.7

105.7
109.5
11049

117.9
127.3
1l4.6

115.9
119.1
114.4

114.8
114.0
112.3

111.8
111.1
10%9.1

109.3
108.8
1W07.4

106.7
104. 5
102.90

1249.48

POWER
Level
(PWLI

117.9
121.3
119.1

L2444
126.4
125.4

123.4
L27.2
128.6

135.6
145.0
132.3

133.6
136.8
132.3

132.5
131.7
1390.0

129.5
128.8
126.8

127.0
12645
125.1

124.4
122.2
119.7

147.5



TABLE XHI. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEQFF PLUS 7° ROTOR SETTING ANGLE

[SPL referenced to 2x10™° Pa; PWL referenced to 0. 1 pW,]

(¢) Concluded. B6 Percent speed; fan physical speed, 1883 rpm; fundamental blade passage frequency, 472 hertz

FREUIZMLY

50
%]
N

1460
125
L5d

200
250
315

402
500
6343

00
10UC
1250

1642
2000
2500

3150
4004d
5004

6300
auag9
10009
12530
16000
20000
OVER ALL
DISTANCE

152.4 M
304.8 M

g6

]
GAh
BH43

E6 a6
EE.S
£5,3

L]
g8,
Pz.h

El.T
El.U
19.¢&

7.9
8.0
7.2

Ti.1
£R.1
£3.2

1CC0.8

72.6
aG.1
63,7

134.2

Bt.T
T8.5

(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity
ANGLEs DEG

3¢

33.4
85. 4

49

50

4] 74

83

1/3=0C TAVE BAND SOUND PRESSURE

BTe3
67.0
676

75,5
76.9
6.8

5.6
0. 6
8l.5

GG. 2
140. 7
BS.G

HE.d
EN R
5.5
Ra, T

6.5
84 .4

83.1
92.9

Bl.B’

19.4
759.3
Ta. 1

T4.8
TG
H4 44

132. ¢

SZel
84.5

H8.2
65.5
67.5

T4, Q
7.6
5.8

75.0
7G. %
79.3

BT+5
Ghad
43.9

Bh. &
8d.2
d4a &

4345
d4eb
BZ2.9

RZa1
Gl.t
78.2

T8.3
110
T4a T

7l.6
]
61T

56,2

6.2 5H3.2
T5.5 T4ab
6T.5 063.3
Ti.o T4.6
Ta.3 73.7
15.9 To6.1
Tieuh T3a.1
T8.1 5.3
TT.3 T&.8
85.3 852.8
4.4 1.4
Bl.3 A).l
02.46 82.06
85.9 5.9
82.3 8J.4
Ha.4 3.3
B2.3 T3.3
BG.1 T7T7.3
19.9 TT7.2
8.2 T5.3
Ta.3 T2.8
6.8 T2.9
T3 TJ.8
T2.T 68,0
T0.3 65,6
65.1 61.5
59.2 55.3
97.1 33.0

SIDELLNE
0.1 d8.5

£2.6 8l.l

G685
68.5
69.1

Téal
T4h.9
Th.9

Thdoh
Thad
T8.l

A
5898
80.3

B2.4
B6.2
84 .7

BJ.2
T8.6
Tha7

a7 .9
56.%
1.7

TG .2
69 .6
67.0

64 .8
602
55,2

)

30

LEVELS

TU.3
T4t
TJ.H

5.8
T8.1
7d.9

5.6
Tr.8
RO

Bba 3
. b
82.1

93.3
45,5
8l.9

Blad
BU.5
78.8

77.9
77.0
Th ot

5.1
13.0
Tl 2
68.6
b4 3
58.9

7.7

100

{5PL}

T1.7
701
T3

T8.1
9.6
T8.6

Th.8
73.7
81 .6

B6.3
Dol
B4 .6

B3.%
82.1
B0 .9

8046
79.2
Th3

TT.1
7545
73.0

Ti.2
b6 .8
62 .9

7.9

114

Cihi

10.5
TTa3
T2.2

18.6
Blat
5.8

T5.5
Bl e
d2.5

E7.8
Goeh
85.4

ET.1
89.9
85.8

£4.9
B4.3
BZ.8

B2.7
80.7
T9.3

TB.9
I7.5
15.5

13.7
£F45
£3.7

53.7

PERCEIVED NDISE LEVELS

7.2
8040

9l. 5
f4.6

2.2
34.8

93.5
86.1

120

130

140

35,5 METER RADILS

T1.3
13.5
1244

1.9
80.5
15.5

12.9
Bl.2
£3.4

£7.G
G4 .2
R&.5

g?.8
85 .5
87.2

Féad
8.6
82.9

4.0
E2.3
T5.9

EC.2
16.6
1€.5

Th.9
Tl.l
66,0

95,2

92.3
84.7

1C.€
13.5
12.1

18.8
73.5
T18.%9

TG €&
£l.2
£3.2

87.5
S4.8
868.1

G2
5. L
ET.G

BY.2
£7.4
85 .&

15.%
1242
ET.1

161.8

92.2
B4 .5

7i.5
73.8
T4.6

TE0
80.1
176

ek
Bl.6
£€1.8

LELS
54.9
8¢.3

4.8

SC.T

85.3

4.4
8l.5

73.8
75,1
15.8

19.0
13.8
16.9

T€.0
T8. 4
8.1

82.5
89.9
Bl.4

Bl.8
83.7
80.8

8045
19.8
18.1

T7.1
T7.2
76.8

1546

Taab
73.9

12.0
&B.4
63.7

G445

lbu

T4a2
T5.3
Tba2

76.2
77.8
Ta.7

T5.5
T6.5
1649

85,2
95.1
T9.7

75. 8
83.6
T3.8

T6.9
That
75.0

T4.6
Taet
71.8

0.5
T0.5
68,2

66,8
62.7
58.5

96.7

79.1
70.9
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TABLE XIIL. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9% CONFIGURATION WITH TAKEOFF NOZZLE

Fr LM v

S
%

32

Lot
L2h
1az2

2o
254
315

44U
5)d
A3

LY
1o0d
1251

1600
2Ly
2509

3159
RIM V]
500v

[ ERN]
RIGU
10004
12500
i6Cuy
20030

GVE* ALL

AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE

[SPL referenced to 21070 Pa; PWL referenced to 0.1 pW.]

(d) 93 Percent speed; fan physical speed, 2049 rpm; fundamental blade passage frequency, 512 hertz

(d-1) Data referred to source and normalized to 1 meter

ANGLE, DEG

£d 39 4C Y 50 70 BQ
L/73-00TaVe BAnD SGUND PRESSLIRE

9540 151.0  $9.2  9H.2 lul.? 101,5 1Ul.5
LG3.€ 99,8 98.7 10L.6 L0548 L0548 Lal.6
1G2.2 1907 9A.2 100.7 10322 104.7 121.8

1€7.3 16741 106.3 LChaf LUB.LL LI7.6 1l0B.6
111.2 11349 110.7 1J8.9 1u9.7 108.7 109.4
L1lag 11942 1C5.C 108.7 Lu9.3 lud.2 109.3

112.1 112341 10449 10648 130.5 LU5.5 1lub.8
Li4ef 112.8 112.3 Llue8 Liv.0 1o3.1 107.3
1157 11322 112.5 L1C.T 1u9e3 13%2.7 1i0.3

118,46 11743 113.7 11442 112.8 L12.8 113.2
12044 133.5 129.4 12645 L26.0 L28.2 1290
1153 11948 11%.3 L16e6 L14.4 115.1 115.4

118.4 118,97 11742 Ll1l6e% L14.1 113.9 1l14.1
12C.F E22.8 L2Ua5 12841 L1181 §1iF .1 120.1
11842 11823 117.7 115.8 11%4.2 112.2 11345

112,9 119.£ 1202 118.4 1174 113.4 113.7
1179 118.4 117.9 11lt.8 L14.6 11l.4% 111.1
L1€.C £1542 11645 115.2 113.0 113.5 109.8

112,73 115.8 11641 115.1 113.6 111.1 109.6
L15.1 11525 11A.3 1145 L12.0G 139.1 129.0
112.7 11326 114,23 111l iU9e9 107.1 105.8

E12.6 112.4 113.7 L12.2 110.7 197.6 L05.0
E12.4 113,48 113.6 011e3 1U9.4 105.3 104.8
L11a4 2111 L12.4 1U%.4 108.8 13%.4 103.4

11045 1897 112,34 10748 107.8 133.2 102.5
L3F.5 EOF,A 105,90 LJi5.8 104,10 1Ud.5 9%.5
1GEe2 10444 1061 102.83 L0009 9T.4 97.4

132.9 123,7 132.3 13C.1 129.0 129.7 130.5

30

HIVES)

113

LEVELS (SPL) CN

101.2
1J7.1
103.2

i09.1
109.2
109.2

105.5
luv8.3
1w 7

ol.7
lus.3
103.7

110.5
il9.2
110.7

106.1
110.4
i12.8

115.2
125.9
117.3

117.2
120.4
116.8

1l6.9
114.8
L13.7

1l4a1
112.3
109.9

lii.l
1142.3
1uB,.8

108.5
106.3
103.9

125.5

10i.7
1492.9
l02.7

1€5.2
111.2
110.3

1C6.2
111.3
114.3

114.5
125.7
117.9

118.56
I122.6
117.8

1iT.¢6
116.4
115.5

115.¢
114.C
li2.4

Li3.1
112.1
110.8

i10.7
108.5
105. €&

13046

120

13¢

140

1.0 METER RADILS

16246
104.7
103.9

105 . €
112.1
11l.¢

187.9
1i1z.¢
115.3

117.2
125.3
115.0

1€3.z
L04.8
LCE.C

110.¢€
111.7
1Cs.8

1L8.¢
113.¢6
ila.2

117.0
127.9
120.8

121.7
123.4
lis.5

12147
115.9
118.¢C

117.32
117.3
ll4.2

11447
115.1
113.8

112.8
111.¢
1C8.8

132.8

10Za.
104 .4
16e.7T

11{.1
111.2
11G.5

1¢7.8
112.3
112.3

——
—

4.5
3.4
E.4

115.4%
121.6
11&.5

117.4
116.6
L1.7

1i%.3
L16.3
113.1

114.4
112.6
111.9

L1145
116.7
108.¢&

13C.¢

150

106.2
105.9
1¢8.0

Lld. e
110.9
168.8

107.€
110.0Q
10%.8

111.3
120.2
112.9

113.2
115.7
11Z.3

112.4
111.4%
110.5

105.3
1d9.7
109.3

L0B. € -
108.5
109.0

108.5
107.2
165.1

125.9

160G

L07.¢C
1L07.3
108.9

199.7
193.7
1JE. 6

167.2
108.2

10844 -

10S5.9
119.3
1i1.3

11G.8
ll4.6
110.4

L0S. &
138.0
106.9

106.8
L06.4
L04.5

104.6G
ilb4.8
103.1

103.1
101.5
1Q0.3

124.3

SIMPLE
SCGURCE
(SPL)

1UZ2.3
104.8
104.0

109.1
110+ 4
109.8

167. 4
i11.0
l12.5

115.1
127.2
117.5

117.5
121.7
116.6

117.7
115.9
114.5

1l4.4
112.7
ili.4

111.9
ill.4
1100

109.4
107.3
104.8

130.7

PUWER
LEVEL
(PhL)

i120.0
122.5
121.7

126.8
128.1
127.5

125.1
128.7
130.2

132.8
144.9
135.2

135.2
139.4
134.3

135.4
133.6
132.2

132.1
131.4
129.1

129.6
129.1
127.7

127.1
125.0
122.5

148.4
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TABLE XIIL. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE
{8PL referenced to ax1070 Pa; PWL referenced to 0. 1 pW.]
{d) Concluded. 93 Percent speed; fan physical speed, 2049 rpm; fundamental blade passage frequency, 512 hertz

(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

FREMWIINCY ANGLEs DEG
ic 20 30 4G 50 &0 70 a0 90 100 1149 126 130 1490 1540 1690

1/3=0CTAVE BAND 50UND PREeSSURE LEVELS (SPLI LN 20.5 METER RADILS

54 T1.6 6S.3 T1.3 65.5 68.5 7T1l.5 TlaB Tla.8 Tlu5 724 T2.0 Tia9 13.58 7543 7€.5 T7TT.3
&3 73.7 73.9 .l 692 Tl.9 Ta.l TrT.l 71l.9 77.4 Th.6 T3.2 T5.0 75.1 T4.7 T6.2 Tlab
5J 12.5 712.5 7Tl.0 €B.5 7T1.0 T3.5 75.0 72.1 73,5 74.0 73.0 74,2 15.2 T7.0 78.3 719.2.
100 Bled T7.6 TT.4 Té6.6 T6.9 78.4 17.9 78.9 19.4 5.8 §0.1 75.9 EC.S EC.4 80.9 E80.0
125 79.7 81.5 Bl.3 8.0 79.2 8.0 73.0 79.7 79.5 80.5 8L.5 B82.4 82,0 dl.5 8&l.2 B80.0
L&V .8 Bl.3 BJ).5 79.3 T9.d9 9.6 T8.5 T9.6 T9.5 Bl.u 80.& #1.5 £G.1 BL.B8 T75.1 TA.9
2439 £0,8 B2.4 8d.4 TTal T7.1 Te.8 T5.8 Ta.1 75.8 T6.4 1646 T8.2 75.1 T8.1 8.1 177.5
254 8%.4 RB4.8 83,1 82.6 Bl.l 8.3 T78.4 78.1 78,6 BU.3 Bl.s 872.9 83,3 8z.6 82.3 T8.5
315 a5.1 Re.0 PB31.5 B82.8 E1.0 79.06 82.0 80.6 8l.d 83.1 84,6 BS5.6 B4.%4 Bi.6 8.1 T8.7
43 £E7.2 @8,2 BT.5 B5.5 B4,4 83.0 83.0 83.4 83.4 B5.4 E6.T B7.5 E€7.2 84.7 El.5 80.1
500 CR.S 102+6 10l.7 996 96.7 96.2 93.4 99.2 95.4 9641 55,9 95.5 68.1 $32.2 30.4 89.5
630 £¢.3 90.0 99.0 89.5 B6.8 B8%4.6 B85.3 B85.6 B5.3 87.5 Ba.l 85,2 Sl1.C 88.6 B3.1 Bl.5
80J 7.6 AB.6 E3.1 BT.4 B6.8 B4.3 84,1 B4.3 85.4 87.4 £3.8 SC.2 Sl.S éq.ﬁ 83.4 El.0
100w £9.3 G0.8 92,8 90.8 90,3 83.3 37.3 90.3 9.9 90.8 92.8 97.7 S3.& S1.8 85.9 84.8
1252 £6.1 BR.3 BA.4 87.8 &5.9 84.3 B82.3 83.6 84,8 86.9 87.9 B9, £9,5 B8&.6 82.4 80.5
1600 E1.8 89.J 89.7 90.3 AB.5 BT.5 B83.5 B3.8 84,7 7.0 E7.7 ES.&6 Sl.8 ET.5 B82.5 79.7
2400 6.1 B7.9 B83.4 B8T7.5 86.8 Ba.6 3dl.4 Bl.1 82.8 84,8 Eb.4 ET.4 EG,8 86.6 B8i.4 78.0
25J3 83,7 B5.9 8a.1 B&.4 85.1 82.7 8.4 79,7 Bl.1l #83.6 €5.4 B&.3 B7.,9 B85.6 B0.4 T6.8
31549 £5,) B8E5.) B85.5 B85.7 B4.8 83,3 .9 T9.3 8l.l B3.8 E5.2 8e .4 B7.6 85,5 79.0 T6.5
4L 0J ;.7 B4.5 85,0 85.8° 84,0 8L.5 T8.6 78.5 80.0 381.8 3.5 84,8 &6.8 85.5 7T9.2 75.9
SJ0u 1.0 B2.1 B2.8 B4.0 AU.3 T9.1 T5.3 T5.0 7Tk T3.1 gl.& 82.1 82.5 8:.3 T8.5 13.7
£33 7¢.6 R2.3 A1.3 B82.4 8G.9 T9.4 I6.3 73,7 78.4 79.8 8l.8 £2.5 €3.4 BI.1 T7.3 12.7
8394 .2 B81.5 Al.7 82«0 T9.4 T7.3 Tr.4 T2.9 Tbos T84 80.2 B0.9 B3.2 ELl.T T6.5 T2.9
LoJ00 77.5 78.5 78.2 T9.5 765 7T5.% TL.5 To.5 T4.2 75.9 T1.9 79.1 BU.S T5.0 T6.1 Td.2
12502 T8.1 Téa2 15.5 73.6 T3.6 6%.0 68.3 T2.2 Té.2 764 11«6 78.5 1742 T4.2 63.8

T71.7
16239 TCeT T2.4% Tla? 2.9 69,7 68.0 64.4 63.5 67.9 T0.2 T2.4 73.8 74.5 T4.5 Tl.id 65.3
233l EA.1 G4 RALO 6T.3 G4.U B2.1 53,6 5B.5 62.3 635.1 EB.B £H.B 6945 6S.7T £6.2 El.h

NYLF AL 1€146 103.0 LC3.7 10Z.% 120G.2 99.1 99.2 102.7 98.8 39.9 15ueT 102.4 1uZ.8 S6.9 $5.8 94.3

CISTANC: SiDFLIMe PERCEIVED NOISE LeVELS
182.4 M Thed BELT 9.4 2.4 G211  92.4 93.3 94.2 93.1 F4.3 G4.L SE.1 S4.f£ B8S.A B82.9 76.9
E ML E£.T TT.5 82.9 B4,5 H4.4 H4.8 35%5.0 37.0 B3.8 8649 £7.0 P7.3 BA.% 81l.5 T4.7 63.4
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TABLE XIIL - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE
AREA AND TAKEOFF PLUS 79 ROTOR SETTING ANGLE
[SPL referenced to 2x10~3 Pa; PWL referenced to 0. 1 pw.]
{e) 100 Percent speed; fan physical speed, 2203 rpm; fundamental blade passage frequency, 550 hertz

(e-1) Data referred to source and normalized to 1 meter

FEED-NC Y ANGLZy Def SIMPLE POWER
SQURCE LEVEL
1t 20 30 g ] 6y 7 H30 30 1o Liy 12¢C 13¢ 140 150 160 {SPL) (PuWL}

1A 5="0ThY: g4k SUUND) FRLSSOR- LpeVELS (3PL) CN 1.0 METER waQ LS

&3] L2798 1uled 10
A 1iies 10200 -
Ly 1070 ionai L

A 10204 16009 1uled 13149 10203 1J3.6 1038 103.8 104.9 1C5.1 1Cé.4 1G8.1 10S.8 104.1 121.8
30920 Ludee 102 1J7.1 161.5 132.0 lu2.3 13,0 10422 1G5.5 106€.8 193.5 110.0 103.8 121.5
I L3247 10306 Lufie2 1u5.T 10341 L0A-4 LO5.4 167.1 167.5 1CB.& 1CE.9 11J.7 111.1 107.0 L24.7

Luw TECes LCdaf 10745 L1Ga2 LC53 LuTes LL1la% 159.2 1J7.2 1157 16546 11125 11341 112.7 112.9 Lli.6 11Q.5 128.2
1an Tllel 11323 1136 112470 LuSe3 11043 LL1.6 L1l.4 1lUa9 113.1 11348 114.3 114,08 L13.8 113.8 i113.8 1iz2.7 130.4
LA 122 L1247 11301 11242 1L3a2 Lided 133.7 112.4 111.9 114.6 11247 113.8 113.¢ 112.2 111.2 110.¢ 112.4 130.1
NN F1201 11228 11148 113.9 Ld%a4 Ld3.6 LJT,8 107.% lu9.4 10B.i 1GGe4 11¢+2 11442 11€4& 10%.9 109.5 109. 8 127.5
451 143 L1%,1 11503 101343 L13el Lilad LLJe3 11341 lil.6 11343 11346 11546 116.5 11543 112.1 109.8 113.5 i3l.2
31y T1%42 11442 115.3 114.5 1i3. 11148 111.3 Ll2.2 113,2 11540 1152 11€.5 11642 11%,2 111.7 109.7 1l4.3 132.0
4Ju L1707 L18.7 117.2 11647 L1545 Llhed E14.3 114.5 114.8 116.7 117.7 118.4 118,77 117.0 113.5 111.C 116.5 134.2
520 P2Tel 12740 12945 121473 L2745 12640 L2%.6 129,.7 128.5 12443 125.5 12€.7 127+1 123.3 1i9,3 121.7 126.8 144.5
4 12305 2287 125023 LEG.7 Lésea 12243 122.9 125.8 124.8 122,27 123.2 125.8 125.7 122.2 117.3 118.4 123.8 141.5
Yo P17.5 11644 L1%5.% 11L&, 7 L1704 11542 115.0 L16.9 113.0 12042 LEUe7 122.3 123.7 12140 115.4 112.4 119.5 137.2
JXUN] TISLT 12144 122,99 12147 12244 119.7 L17.2 117.7 11846 12949 12249 125.0 12547 12242 11847 114.8 121.8 139.5
Lz 4y T18.4 12346 120142 1211 120we® 128.0 L1541 L1166 1177 119.7 LZ1.¢ 123.5 123.5 121.4 117.7 113.8 120. 4 i38.1

1ag. TTELS 123.2 12144 120.5 L20a7 L1802 11942 [l6ie% 117.2 11942 1199 12149 124.5 116.2 115.0 11l.6 119.8 137.5
20073 11627 1197 11905 1195 119w 1172 L1540 li4.y 115,% L17.8 119.2 12041 122.3 116.0 113.3 113.2 118.2 135.9
250y 11547 L1745 £18.2 1187 LL7.7 il6,0 113.9 112.9 11447 1167 11747 119.5 120.2 117.4 112.5 105.3 117.0 134.7

=3 11440 112.5 10442 117.0 118.3 119.4 11¢.7 117.8 111.8 108.9 116.8 134.5
+3 112424 11146 11344 115.% 116.9 11644 11548 117.3 111.9 108.4 116.1 133.8
11042 19942 11047 11322 115.1 11545 1171 1146 111.6 106.5 113.9 13l.6

3151 Llaa? 1740 L17.2 18,0 117.3 L1
Al 114.9 116.4 1£7.1 11A,1 1i6.9 1t
Suluy Il3el 1laee 1E942 1171 113.6 11

LI Al

[T ] 112,09 11S40 11445 11%.6 11443 113.6 110.6 1J8,1 112.1 11443 116.0C 117.6 117.5 11¢.2 110.8 105.9 ll4.4 132.1
IV J13.8 L1523 115,90 L15.7 113406 114l lu?.1 109.90 11141 113.0 114,86 11548 117.8 115.5 110.7 106.6 113.8 131.5
[SYNEVR] Tl 1125 11302 11407 L11a7 Llied lT42 106.9 11042 L1117 1137 11446 11642 11440 110.9 105.4 112.5 130.2
P24 ) P17 L12.6 11146 11422 11ue2 110.2 L5 .4 105.4 10942 Iilal L13.& 11447 11%.4 113.6 110.8 105.4 111. 9 129.6

1AL ) LC5.2 L1306 kD99 100ed 1uB.2 10700 103,.7 L103.2 10649 109.6 111.6 112.5 113.€ 112.9 10%.3 103,86 109.9 127.6
PN L0722 18747 1377 198, 7 15522 15347 103 «3 lul.4 10445 13740 1CB47 110.8 11Ll.7 111.2 107.7 102. 6 107.7 125.4

LA AR PTilad 1228 13245 L2102 L3244 130.7 130.3 1324 L3049 13142 13224 134.4 134.8 131.9 127.9 126.7 132.2 149.9
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TABLE XIII. - Concluded. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH
TAKEOQOFF NOZZLE AREA AND TAKEOFF PLUS 7° ROTOR SETTING ANGLE
. [SPL referenced to 2><10'5 Pa; PWL referenced to 0.1 pW.]
{e) Concluded. 100 Percent speed; fan physical speed, 2203 rpm; fundamental blade passage frequency, 550 hertz

{2-2) Data adjusted to standard day of 152 C and 70 percent relative humidity

FRERUENCY ANGLEy DEG
10 F4% 30 414 54 643 19 BG 90 104 110 L12¢ 130 144 150 160

L/3-00Tave HAND SCUND PRESSURE LEVELS (SPL) [N 230.5 METER RADILS

S0 FE.7  TheB 5.3 T13.5 Téed T3.4 T4.8 T75.0 75.0 75.5 15.5 75.9 7Te.l 77.8 19.0 18.2

673 75,8 T7.2 T4.0 T3.7 Thed 19.0 T2.0 T6.0 TT.3 T7.2 77.0 76.8 17.3 TSa3 . 795 79.2

[ 5.7 80.7 7.5 Th.6 BCE.7 Béed A3.4 AO.2 B2.2 32.3 #Hl.4 El.3  El.5 BZ.5 8l.7 E&G.%
LOU 7.8 B4.3 B35.8 Alev TS.0 80.J 73,5 80.3 82.8 BZ.T Bl.2 Ei.E E?.2 84.2 B3I, T B2.5
125 1,3 85.5 85,6 A3.6 Bl.i #3.1 8l.1 32.1 9.5 83.8 85.0 #5.6 85.1 B5.0 84.0 82.2
Loy 4.2 84.3 A8, 82,7 8i.7 82.5 Bd.7 82.2 82.2 83.0 83.5 85.1 84,2 82.5 E2.3 gl. 6
2und E8.3 PE.5 RALT B2.7 8u.d Bl.5 9.2 T9.% B0.3 80,5 €2.0 €2.3 E3.Z Bz.5 84.5% 8.6
254 B5.7 8B.9 83,3 R85.2 4.5 Br.2 43.4 82,5 83,2 45.2 6.0 BE&.9 Bl.4 EB7.4 84.4 B8l.2
314 §G.5 B9.5 BT.3 B86.7 85,2 B84.4% 83,5 84.7 Ba.T 86.0 €6.7 BE.1 88,0 E1.4 B4.% B2eh
404 61,4 62.1 1.3 JE.E BB.L B&.% 8.4 87.4 8.1 B9.3 S0.9 Gli.4 Gl.l SCel B6.E  B4,2

500 1€7.5 L9T.l 10G.1 LAC.3 L0%,7 99.3 10L.3 106.1 L05.0 103.6 69.8 105.1 100.5 LGC.1 Ibl.8 93.8
633 1ecs? LOC. 3 ©9.6 G5,46 98,4 92.8 94,3 68.9 97.8 9T7.3 55.8 99.2 S7.1 Céid 95.4 BS.U

Bud Sl.7 S2.8 9.0 S1.5 GL.7 B8B.7 B7.0 87.3 B9.2 92,3 94,2 S4.6 S€.L €5,3 89.0 87.0
1003 Sk ST.2 96.7 98,6 Gh.d 95.4 92,6 FZ.s 93.9 95,2 96.2 S8.9 103.S 10G.2 3.2 90.1
1250 62.2 94,4 94,2 94,7 93,1 9l.6 8B,7T BH.0 90.T 2.6 S4.l  55.3 ST.4 9&.2 G0.1 87.5
L&du $2.9 G4.4 Q4.5 S5.5 55,9 93.0 88.4 88,2 9u.0 92.7 53.9 G§5.5 67.5 54,9 EB3.% P6.4
200 Cl.6 92,2 94,5 94.6 S3.0 99l 35,9 86,9 Bd.4 90.9 92.6 93.3 G5.7 Sa.l B7.4% 84.5
25U0J ES,S  91.3 92.3 92,8 01.6 83.9 Bb.4 95.4 8&T.1 90.1 SL.9 S52.7 C4.8 SE.9 BH.E& 3.3
3150 E€,5 GL.? $1.0 Sl.6 9l.u 8944 B ,9 84.4 86,5 89.7 90.9 652.2 2.7 Gz.T B6.0 82.5
LI VD MG, 2 91l 9l.4 92.2 9C.¥ 88,4 Bhed 84,1 R5.9 BE.GC S0.1 Sl.4 S4.1 S2.4 BH.T Bl.8
5320 ET.7 5B.6 B9.& 91.6 88,6 Bo.6 B52.4 8l.4 Bawb Be.b F9.2 25.4 SZ.& 85,7 85.4 BU.D
[2-TV D] fi.4 PE.T 8,3 39.5 87,0 B7.3 BZ.60 d0.3 B3.3 37.3 85.1 SC.3 S1.C 5C.7 E4.5 8.7
(SN 7.7 A6,z £38.5% RGO, 6 BA.T Bb.J Al.3 TT.9 83.9 85.7 BB.4 EB.5 G1.5 8%.2Z £5.5 79.9

[JONIVI Be.: B7.7 86.5 88,3 84,5 Bs.3 TE.A TE.2 B2.0 B4.2 E6.T ET.L SC.C B7.5 84,0 78.8
12%d¢ A%.1 PE.4 85,1 BT.Z 83.2 83,0 Tt.4 T6.7 8l.2 BZ.9 E5.T E£L.4 £S.2 8,4 B3.T T7.6
600 1.2 £4.3 B3.d 83.1 TSue F8,7 3.9 T3.3 77.3 T9.d B82.8 #83.6 85.4 84,3 80.1 T5.9
S IVIVIV) JH.Z BL.u 9.2 79.7 795.5 75.0 69,7 TU.0 T4.7 T6&.7T 9.2 EC.3 841 BC.9 T7.8 T2.4

OVEZALL  10%.4 LG0S.5 1089.8 LO&.5 LEB.2 1lué.d 103.8 107.5 10649 Llib.6 105.7 1C8.¢ 1C8.2 1C7.1 104.¢6 S59.3

CISTANL SIDoLIME PERLEIVED KOISE LLVELS
152.4 A £1.7 92.2 55.5 9&.3 $%5.8  GF.2 YT.4 l00.% 100.7 100.9 95,8 1Cl.€ 1C0.1  SE.8 S1.7 Bl.9
I04.0 M G4.4 R3L,3 ET.9  88.0 S2.2 8Y.5 90,1 93.3 93,4 93,3 92.0 S4.0 G1.5 BE.4 83.6 T3.2
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TABLE XIV. - FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF -9 CONFIGURATION WITH TAKEOFF NOZZLE AREA AND

FREPTACY

3dJ
i
t]J

1J.
1£5
L6}

Auw
A4
3L5

frud
qu3
f3d

Bud
Lluy
L1250

16400
2uvu
2521

3E5)
4dJu
LNIVA]

hiJu
gl
[ ]

125u0)
leoGu
2uudld

GWERALL

tCtaw
vl
fuead

11l%e0
1hr, ¢
1194

114.h
1Ltz
11446

122.¢

TAKEOFF MINUS 5° ROTOR SETTING ANGLE

[SPL referenced to 2x10~° Pa; PWL referenced to 0. 1 pW.]

{a) 70 Percent speed; fan physical speed, 1535 rpm; fundamental blade passage frequency, 383 hertz

| R
ivbed
idt.u

Lu7.4
1iv.2
Tlual

Lil.&
1l4.7
1203

13¢.8
L E9. 1
119.2

L22.H
Ll9.3
L23.2
11A.¢
LE7att
11A.2

liea?
Pla.?
[

Li5.7
L17.)
Lle.q

Ll5.6
llawy
11t.7

Li2.9

LW/ 3=-00T We

Lot 13262
Lafhe 2 1Jd3.9
185.%9 132. 8

1C3ad LusSal
Llva"? Lus.o
11l.2 lo6ad

Lli.5 1€7.1
Ell. 2 1lw.7
12).5 117.3

132.0 127.1
114.1 L1&.0
L19.¢ 1L7.2

12343 123.9
1l9.1 Li7.7
L2ia1l 118.5

113.2 L17.0
114.3 117.3
llh.4 11bh.7

Liftsn 11541
117.2 L15.7
Ll9.v 1152

115.7 1158
Lisa? L15.6
Llas5 L1548

L1347 11544
113.9 11%9.4
L12.5 112.2

Li4.5 Ldla7

(2-1) Data referred to source and normalized to 1 meter

RN

Ld5ed
iudee
Lde. 2

lud.s
Lida s
lufiety

LiS.4
LyGaw
L16. %

1284%
Li9.Hd
|-

120G
L15.%
117.4

Llh.5%
115, 4
ll4au

E13.8
Lis.T
Llda5

tli.d
Lid. 7
Lil.2

111.2
LS,
LUT. %

Lll.a

2oy

G

lud.s
ludau
lub.

LUB. 6
LUT .3
lutie o

Ldb .4
iJ4942
115.3

127 e
11441
ilead

11d.3
11l4.4
L1lb5a.9

Ll4al
L1l%e4
Lllaw3

Lid.t
1Li.2
Llu.2

112.3
| ]
|3 R

11lu.4
LuBes
luea?

L29.3

TQ

1use3
LU .0
ids+5

1.4
LJ7 45
Ld5.9

L3 .7
195,71
Lic.L

L22 .53

Liz.l
LLLW5

Llil.t
LL2.5
113 .4

1.2
Li1das
LJ9 .9

139 .6
Lud.h
7.1

149« 4
LuT . 3
Las .7

Lu5 .5
1J3 .3
111.7

125 .6

ANGL 2y DG

2]

SUUNY PRESS UKy

lue.3
2.
Ldled

103.3
LG
ivs.72

lu3.49
106.7
il .4

L1210
111.%8
112.3

119 .0
Ll3a0
1L3,9

1L2.1
lluel
lus .5

LW07.6
| AR
L 4.9

10440

L04.7
193 .9

lu3.l
utl.2
1Jd .5

l126.1

h)
LEvELs

105,43
102.4
162.u

104.9
106.8
12%. 7

103.8
13445
110479

12J.9
112.9
L12.2

117. 6
113.90
113.7

1i2.1
11643
148.5

LITed
1d6.7
105.5

105.0
lue.5
124.9

105. 7
103.3
103.1

125.5

luu

15000

las.2
1d5 .4
10%.u

LS. 6
lod.u
W7.4

105.1
109.2
li2.8

121.9
Li4.5
115.2

L119.6
lié.u
L16.%

114.8
112.8
1il.5

lli.v
lu9.6
108.1

109.5
109.2
we.2

103.5
1W7.4
lub.4

127.6

ilu

N
1645
104.4
LL5.0
126.9
109.5
10H.4

1CE. ¢

110.2 11

115.1

126.4
115.5
11l6.5

113.1
111.46
110.7

111.%
lid.0C
158.2

134.2

12C

13¢

144

log METER RADILS

1LE .4
1¢7.1
16,1

18745

ldsS.d
18545

ig7.7
ile.0
116.7

10442
ISVE P
LCE WL

ICT.¢
169.7
1L8.9

1C7.2
1i2.C
L1%.,¢

1ze.4
116,13
117.7

L22.1
11€.7
115.4

1C4.3
104.%
10E.3

13¢.4
108.8
1L7.7

IC7.1
11144
112.4

12549
L17.1
11E.5

1221
L1E.8
1L1%.9

11S.d
11743

Li%.4%
114.6
113.9
L1te®

112.9

L11.7
LIC.5
10%.7

131.5

liGaC
L15.4
Li4.1

113.3
Lli.2
112.3

LC8.8
109.4
112.5

123, ¢
112.2
Llles

116.C
ill.2
111.9

L1d. 4
139.0
107.1

105.9
1u5.3
10%.3

l103.C
103.¢
Lad2. 6

103.5
102.1
L00. 6

127.4

SIMPLE
SQURCE
{SPL)

107.9
LG5
105.7

106, 5
108.9
107.9

107.0
10,2
115.5

12645
115.3
115.8

121.2
L&, S
i17.3

1163
1l14.8
113.2

L12.7
112.4
11i.2

111.5
112.1
111.9

L1l.2
109.5
108.5

130.2

PDRER
LEVEL
(PWL}

125.6
124.2
123.4

124.6
12646
125.86

124.7
127.9
133.2

144.2
133.0
133.5

138.9
134.2
135.0

134.0
132.5
L13c.9

130.4
130.1
128.9

12%.2
129.8
128.7

128.9
127.2
12642

147.9
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TABLE XIV. - Continued, FAR-FIELD NOISE OF 1.2 PRESSURE RATIQ, QF-9 CONFIGURATION WITH

(a) Concludeg

FRECUFHCY

54J
[}
An

138J
145
L6u

EAVIN]
25
315

fuy
54
Ay

A
ldou
1250

121
20U
2%

115k}
L4
O]

£304

ds o
1301
1239
1Agdu
200UV
el ALL
NISTAMC €

152.4 °}
EITL

- - -
——

fa
3,
i,
TE a4
TEWL
7Ce

flhed
Pi.5
G,

€Sl
L
A,y

Cl.4d
FF b
B

)
Eh.kh
Pl

Fa.n
Fi,.2
Bl h

£3.7
Faed
Fial

B.s
17.u
13.7

I8¢ .6

1.6
ER 2

[SPL referenced to 2x107° Pa; PWL referenced to 0.1 pW.]

{a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

7

TE.L
T6b.T
T3

T1a7
AL .5
Hu e

gl.%
B,
9.1

LOlew
A9
HG .4

12.4
AG.4n
VI

LR
LN
Béal

LT
HE L7
45,1
Ti.1
HEau
il

1.3
Tiud
T4a4

LL3."

32 4%

1/3-CCTAVE 3aAKkD

LA L
ThHed  Té4a2
The2 T2.l
TH.3 18,4
Ble2 TS, R
1«5 TTa2
Aled  TTah
Ji.3 dL.d

S).7 BT.€

L3d.2 S57.3
p9.3 Al.u
3.8 7.4

S1.5 93.7
A,y AT.G
Gls2 BA.LK

A9,3 PRT.9
Y, 4 BT.3
Ree3  BS.G

TBa,d B4 E
6.1 85.2
A5.4  Ha.d
B4e 3 93,7
H4.8  H4. 0
2.0 2.1

Q1.4 1.2
TTe7 Toe?
Tie s 13,3

ldsa € LCGL.6

Sl.d Sl.%
1.5 Bl.o

Sy

7641
Tse 7
1245

T4.7
796
Thad

T 7
9.3
de. T

F49.1
LLTRY:
5.5

e f
RG.7
7.5

3646
A% 4
43,0

dids
8.2
ql.7
REVESS]
R ]
8.3
Thad
12.9
08,5

1ol

93.2
1b.6

6J

TO

T8.5 7T8.6
76.3 14,3
5.8 T73.8
Tba? T4.9
ta.l Tt.AB
T6.7 Th.2
T5.7 T4.2
T3.3 1T .
d5.0 B2 .4
9lah  93.0
d4.d HBZ.3
R2 .7 HL.7
45.5 68,8
d4.0 8247
8%.1 d3.5
84.2 8l.%
At et
Bl.9 79.8
dl.48 79.3
41,7 M.l
T9.4 Th.3
BU.T T7.1
dJed 1544
TTed T2.8
16.9 Tla2
Tédet 6Te2
6T.9 62.R8
99,9 75,7

SIOELT Ny
Ye.) )45
5.4 83.0

SCUNGO PRESSURS

aftLsy DEG
80 90
LEVELS
T4+ 1543
T3.2 12,7
T2.1 7T2.3
T3.6 15.2
Téad TTul
T5.3  Tha
T4.1 Ta4.l
Tr.3 716.8
8L.7 81.2
91.8 9l1.1
82.0 82.2
B82.5 382.4
3d7.3 87.8
3.2 83.2
B4.0 83.8
2.2 BZ2.2
B0.1 B0.3
THe% TBa4
TT.3 T7.0
764 Th.2
Taal Tha7
T2.T 13.7
T2.8 T4.6
Tled T240
8.8 Tlat
65,3 4T.1
Hl.T b4.2
96h.2 95.6

1090

(5PL)

T76.5
T5..3
T4.3

T53.9
7843
7.7

754
79.5
32.9

2.
4.7
B3 .4

59.%
36.2
86.5

0.7
9.1
TT.3

78.2
T7.3
T5a3

T4.2
Tl.2
6T

97 .6

110

N

T6.4
T4.7
15.3

T7.1
T9.8
18.7

16,4
80.5
2%.4

GE.€
5.7
6.7

%L.5
BT.T
84.0
EG.9
4.8
Bi.n

B2.8
al.l
73.9

Bua?
79.8
19,0

7.2
Ti.8
69.3

100.3

PERCEIVED NOISE LEVELS

9d .0
B2.7

89.9
82.9

Il.7
H4a3

EL Y
24,7

120

18.9
1Tt
TE .4

54.2
26 .8

13C

T4, €
T4.0
15.2

T7.9
BG.0
19.2

TAKEQFF NOZZLE AREA AND TAKEOFF MINUS 5° ROTOR SETTING ANGLE

L40

3C«5 METER HRADILS

4.6
75.2
1%.6

150

83.3
82.2
0.6

8J.9
8145
79.0

.7
9.3
82.4

2.2
82.8
8.2

£8.5
82.9
B4, G

B2.2
§0.8
78.9

T7.7
T6.9
T5.4

Tau 4
15.4
Td.d

13.5
69.3
66.0

Tl

70 Percent speed; fan physical speed, 1535 rpm; fundamental blade passage frequency, 383 heriz

160

6.3
5.7
Bhe 4

83.£
8L.5
80.¢

79.1
19.1
82.8

93,8
82.4
Al &

86,2
8l.4
82.0

B0.5
T9.0
7.0

15.4
T4.8
73.5

.7
1.7
69.7

¢9.2
65.9
61.7

576

9.9
TL.B
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TABLE XIV. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE

FREQUENCY

B
53
au

100
125
Pho

BN
254
3L

KD
544J
thad

Bl
100w
1250

1hUu
2000
2504

I154u
4004
54}

LLETVIY
HOU S
10vdu
125uu
lauou
200040

OVEFR AL L

1

12045
124.6
11547

1131
F2ue2
118.8

119.0
117.2
116.4

13¢.5

AREA AND TAKEOFF MINUS 5° ROTOR SETTING ANGLE

[SPL referenced to 2x107° Pa; PWL referenced to 0. 1 pW.]

{b) 86 Percent speed; fan physical speed, 1879 rpm; fundamental blade passage frequency, 469 hertz

2¢

LO04.5
Lus.2
Lubda b

LLB.S
ile.2
LL2.2

115.8
L1d.7
LiS.6

L27.3
LaS.4
122.5

L23.4
127 .4
123.46

123.9
123.9
l22.7

L2241
12149
12044

L1205
L2G.0
115,49

LGA, 3
l1a6.¢
lub.1

1i8.5
14,4
il2.2

113.1
ll4.4
L17.13

125.¢
133.1
121.3

121.5
L26.2
121.9

Las.q
1224%
12u.2

l12d4.¢C
E2d.1
L15.5

118.3
119,1
L17.5%

116.8
115.8
115.1

136.5

4C

10544
L05.u
103.3

187.5
11047
Log. 7

13¢%.8
I12.7
1l4.8

124.4
132.8
Bl 5.7

L2l.1
126.2
121.86

121.59
L22.7
121.2

121.¢
121.4
12u.2

118.%
115%.8
1r8.5

LIS 3
Ll6.8
115.7

1L3£.4

(b-1) Data referred to source and normalized to 1 meter

59

1e7.9
1J7.2
134.8

137.5
112.4
19,3

110. 8
1l2.1
Ll4.%

12443
L3C.9
il9.2

121.4
l2B.2
121.4

122.1
122.5
120.7

12641
12G¢.1
11d.4

117.1
i17.5
115.7

115.8
113.5
1L1.7

135.5

60

Lué .9
1u6.8
Lo4.l

iJ7.4
11t.2
L1a.7

L9, 3
111.1
L1z.?

123.1
L3v.b
1170

119.4%
125.7
118.7

119.%
119.7
118.40

117.5
L16.9
llb.u

ilo.l
115.5
114.3

li3.6
Lll.3
109,7

134.1

TJ

125 .1
123.3
| LE

| RV )
162.0
1J9.2

197.3
1u2.2
tll.4

123 .0
123.1
115.2

l1if.1
122.2
Li7 .7

119.13
118.0
117.0

115.5
1i5.2
1t3 49

113.9
L13.9
111.0

11J.8
133.5
147 .4

131.7

ANGLE, DEG

8¢

L/3=0CTAVE DAND 3JUND FR&SSURS

1UT .9
L16.5
105,3

19842
ilL.2
1102

107 .9
112.2
l12.1

123.3
L27 .6
il15.4

i19.3
123.2
LLg.2

L18.3
i117.0
L15.7

114.5
1a.z
ill.4

Bl .4
Llvab
lud.3
lug.l

idé.8
106 .1

131.5

qa

LEVELS (SPL)

i06.4
197.2
104.6

L09.5
110.7
109.9

107. 4
110. 4
112.8

113.5
12646
117.0

119.8
L22.2
119.6

1w

106.3
ld4.3
1o5.1

1064
111.7
111.0

1084
112.4
Li4.3

123.1
1318
119.3

121.9
125.2
120.9

1éu .4
L19.5
118.3

118.4
116..4
1i4.4

115.5
lia.6
L13.5

113.5
112.2
il1l.6

134.8

liu
Ch

106.9
L07.3
ige.l

1.5.9
L1l4.2
L10.5

1C%.9
113.9
115.4

123.3
122.1
120.2

1L22.%
L28.7
122.1

121.8
121.5
115.8

1i9.1
L17.4
li6.2

117.1
L1646
115.7

116.0
L14.0
112.2

135.9

120

i3¢

1443

l.g METER RADIUS

110.¢0
108.4
185.5

11z.0
1l14.3
113.¢

111.7
L15.%
116.2

lz3.2
13Caa
121.4

1CS.5
110.3
105.5%

111.8
11444
111.7

111.5
l15.6
11€.1

123.8
132.1
121.3

123.5
12844
123.2

124.¢
LE4.2
122.2

lz1.C
1204¢
L15.4

1189.1
119.2
LIB.:

118.2
11848
115.4

13€.7

117.0
Llé.3
11E.5

112.3
114.3
113.¢

13¢.1

150

112.3
112.0
1i3.1

L12.9
1i3.5
Ll1.2

L1l .4
112.1
112.4

1i5.3
126.9

115.0

L1&.3
118.9
115.9

11£.8
115.2
113.5

112.4&
112.2
11G.9

1c9.8
it1.7
114.5

111.7
105.3
109.1

130.5

160

116.3
117.9
117.2

1ib6a1
115.1
113.7

113.¢
| § )
112.5

L17T.7
124.5

113.5

115.5
120.3
Ll4.5

113.8
1l3.%
111.8

I10.4
110.1
108.8

107.2
108.0
L06.6

107.5
106. 6
104.6

130.0

SIMPLE
SOQURCE
{(5PL})

1G9 6
1U9.1
108.5

110.2
11z.9
111.2

110.8
113.3
114.9

123.1
131.0
119.3

121.5
126.2
i2l.0

121.3
121.0
119.3

118.7
118.1
116.5

11 6.4
116.5
115.3

115.4
1135
112.6

134.9

POWER
LEVEL
(PHL)

127.3
126.8
126.2

127.9
130.8
128.9

128.5
131.0
132.6

140.8
148.7
137.0

13%9.2
143.9
138,7

139.0
L38.7
137.0

136.4
135.8
134.2

134.1
134.2
133.0

133.1
131.2
130.3

152.6
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TABLE XIV. - Contimued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH
TAEEQOFF NOZZLE AREA AND TAKEOFF MINUS 5% ROTOR SETTING ANGLE
[SPL referenced to 210" Pa; PWL referenced to 0. 1 pW.]
(b) Concluded. 86 Percent speed; fan physical speed, 1879 rpm; fundamental blade passage {requency, 469 hertz

{b-2) Data adjusted to standard day of 15% C and 70 percent relative humidity

FREQHENCY AMGLEs NEG .
16 20 QY 4G 5J 60 L] BQ 90 130 119 120 134 149 150 160

1/3-0C TAve BARD SCUND PRESSURz LEVELS (SPL) CN  3G.5 METLR RADILS

54 70.1 TH5.1 Th.t T5.7 78.2 T7.2 T8.4 7TB.2 76,7 T6.6 7T7.2 80.3 £EG.Z 82.4 B2.& B89.6

62 EC.T  79.5 T6.0 7543 7745 TT7.1 T3.6 763 77.5 T4&.6 17.6 7Te.7 B80.&6 82.0 B2.3 BS.2
By TEL1l Thew 15.4 T3.6 T5.1 Ta.a T3.T T5.6  T4.9 75.4 16.4 PBL.2 Eo.2 1.7 B2.4 BT.5
100 6.8 T8.8 74,8 17.8 TT7.6 T7.7 76.3 18.3 79.8 78.7 B0.2 £2.,3 €1.8 E1.8 83.2 8.4
145 £2.7 A&.5 84,7 31.u 82.3 #1.3 T¥.3  8l.5 81.0 AZ.0 B4.5 B4.6 B84.7 B8E.2 83.8 85.4
162 Ez.7 83.5 E£2.5 A0.0 B8d.2 8l.J T9.5 8J.3 0.2 81.3 80.8 83.9 Ei.C #z.3 El.5 E4.C
AUU £4,72 Be.l 83.4 BO.1 dl.l T9.0 TT.6 T8.2 7.7 78.1 80.Z E2.0 E2.Z B2.6 8l.1 83.3
257 £6.9 B8.) A4, T 83.0 82,4 8l.4 T3.5 Bu.S BJ.9 B2.7T B4.2 E5.8 85.9 B85.4 82.4 B82.6
315 PC,T7 BY.S AT.E  B%.1 Ha.9 83,2 Bl.T 82.% 83,1 B4.6 B85.7 EF&.6 Eb.4 He.4 83,1 82.8
43 €87 97.35 Gi.R GB.0 G4.5 93.3 91.2 0.5 89.7 93.3 653.5 52.4 54,0 4.7 89,5 B7.9
Sud 1U3.1 16546 133.3 103,0 LULE L1O0.3 9843 7.3 95.8 l02.0 102.3 L300.6 102.2 10341 97.1 94,7
&30 £1.9 92,7 SL.% 829.% 29,4 BT.2 A3.4 86.0 BT.2 89.5 90.4 5l.6 SLef S1l.T 85.2 84,1
30U €9,0 §3.6 92.1 Sl.3 Gl.& 89,6 8B.3 HY.E 9J.0 92.1 93.1 S$4.2 G4.1 S$2.0 856.5 85.7
Ladd 6E,3 S7.0 Q0.4 6.6 8.4 93.49 2.4 934 92.4 95.4 68,9 9%9.5 6G8.& G5.8 89.1 90.5
1253 63,0 93,7 97.C 91.7 9L.% AR.B AT.8 8383 9,7 9L.0 92.2 93.6 53,3 G2.2 EB5.0 B4.b
Lhud 7.4 94,0 82.5 $2.C 92.2 8%7.3 B34 BB.A 98.9 9J.5 Gl.9 $3.6 GS4.7 9Z.4 B85.5 83.9
2003 €1, 83,9 92.4 S2.7 92.% 49,7 33.0 7.5 B8B.2 B9.5 Gl.% 652.5 G4.2 9.0 85,2 83.4
25u0d GU.1 Y2.1 90.1 9l.1 60,6 87,9 86,9 3%.6 86.2 88,2 89.7 GL.9 2.2 A%.7 83.4 81.7
AL 54y €L.2 GL.B 8Y.7 8.7 B9.8 BT.2 BH6.2 H4.? BS5.u BT.7 8B.B 630.3 Su.1 8E.8 B2.3 80.1
4uJU Su.l 9l.4 AS.6 90.5 8%.6 86,4 84,7 A3.2 4.2 05.9 B6.9 88,8 60.1 £&7.9 8l.7 TG
50 Uy fg.9y #8G6.6 BF.T B8S.4 BT.6 84.2 B3,1 80.6 ALY 83.6 85.4 B8&,5 P8.6 84,9 80.1 78.0
E3Jv £1.F B5.2 BT.0 HT.e 85,5 B4.8 82.6 7T9.1 Bu.3 84,2 BS.8 £7.1 E£e.8 E5.7 78.5 75.9
VN eg.3 BR.T AT7.2 AT.9 #5.6 Bi.a 8l.1 78,7 80.9 82.7 B4.T B5.6 ET.2 E4.4 79.7 Téal
L0 U £E,9 BT7.) 84,6 95,6 82.8 Bl.s 78,1 6.4 TH.S Bd.6 B2.8 53,5 ES.3 B2.6 T1.6 T3.7
12590 F4.7 BE,2 R2.E BS.0 8l.5 T4.3 6.5 Th.d T1.7 79.2 BLl.T EZ.4 B4.C £1.0 7.4 13.2
1620 Bl.u B2.0 TI.6 80.7 Ti.4 7.2 7.4 T3.6 73,3 T6.0 TT7.9 79,0 75.8 78.1 T3.1 T0.4
2002 7.5 78.8 T5.2 Th.8 TZ.d To.8 68.1 67,2 T0.B T2.7 T3.2 1%.4 1&.5 Ta.7T 10,2 65.7

OVt ALL  lu€l.4 10B.5 166.%5 190543 Li5e5 1us.l 10l e8 10146 10Lle4 10449 106.0 10€.0 LUE.T le€ad 10U0.6 100.2
CI1STAMNT ¢ SINcLINE PErRCAIVED NOISE LEVELS

152.4 ™ "81.5 Sl.% 93.7 G&.2 STl 9r.0 95.8 995.8 a5.49 99,1 99.6 S3.8 S8.E 9¢,.2 87.8 82.3
304.8 ™ 1.3 B2.% B5.6 88,3 854 89,5 B8.3 B88.4 88.5 91.7 %2.2 S1.2 6GL.B 8E.a T9.8 T3.9
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TABLE XIV. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE

FRECULNCY

514
6%
Ay

10u
1258
Loy

23u
250
31%

409
500
63

Adu
100w
1252

1H0J
QU
25 JJ

IL5
4004
59009

6309
8Uyd
LoUJdu

1250y
| [N EvIN]
20000

DVE= sl L

tc

119.4
12ien
11,9
114.7
Il &
115.d

137.7

AREA AND TAKEOFF MINUS 5° ROTOR SETTING ANGLE

[SPL referenced to 2x10”° Pa; PWL referenced to 0. 1 pW.)

{c) 93 Percent speed; fan physical speed, 2039 rpm; fundamental blade passage frequency, 509 hertz

2C

1C8.4
110.3
108,9

11240
L15.}
114.8

L11&.8
118.1
121 .4

124.4
13644
125.9

122.7
129.1
124.3

L2604
128.4
L23.3

1229
1230
LZ21.5

120.¢
121.4%
L1%.6

35

169.0
1041
107 .4

liz2a1
11,1
114.5

lla.06
Likr.5
114.4

123.5
133.4
124,86

12245
130.1
L24.0

125.3
125.2
123, 1

12247
L22.7
t21.4a

119.7
123.4
Lit.7

L17.5
Llfks &
L1345

133.3

4<

L/3=CCTavVE

1uBlah
109, ¢
10647

tti.5
113.2
i13.¢C

112. ¢
116.0
118.2

121.4
133.4
123.9

L22.7
130.2
123.8

127.3
125.8
124. 3

123.5
123.7
122,3

120. 4
L2d. 8
1154

LLSaT
116.9
11642

L3E.1

(c-1) Data referred to source and normalized to 1 meter

53

1J7.3
Lut. 6
1385.5

Lid.5
11244
L1l1.5

11¢.8
114.5%
L1549

12C.4
Lile7
122.8

121.1
L2S.0
L2d.5

127.5
lé4au
12243

121.4
121.7
L1990

L17.6
1L7.8
Li5.5
115.5

L13.4
111.13

lie.?

-11]

LuB. o
LuB,. 4
Lat.2

11ua5
112.3
112.1

11d.1
ll4.4
Ll4.5

11877
131.3
L20e 4%

119.¢
L25.%
l2ued

123.4
L2t.7
L120.1

12u.¢
119.4
llo.5

117.49
ilb.38
114.93

114.7
112.v
1ld.3

134.8

70

luT.l
106.5
104 .4

Iga .8
115.8
11J.8

10B .6
111.4
11% .4

L17.4J
132.5
119.3

118.7
125 .4
113.2

121 .4
119.5,
113.3

lit .5
Lls.8
115 .4

15 .2
113.7
111.5

11l1.4
lua.l
1J7.5

133.48

AMGLEy DEG

aqg

Aanl SUUND PRESSURE

lud .l
L
5.2

1u8 .5
1t2.5
112.1

109 .3
112.3
3.7

il8.2
13U .9
120.1

120.7
125.7
121w

l22.9
140 .5
118.6

117.9
117.2
114.3

113 .4
£13.3
L1149

ll1l.3
9.1
148 .3

134.3

9

100

110

LEVELS (SPL} Cn

108. 3
106.8
La5.9

L10.0
112.7
112.5

1u9. 2
113.0
11445

118.7
131.2
121.3

122.1
l126.2
121.7

123.6
12J. 8
1i9. 4

118.7
L18.0
116.1

114. 4
ll6.d
1135.9

114,2
112.1
1117

134.9

107 .48
10843
T

110.18
114.0
113.3

1L0.5
Ll4.5
115.9

120.5
133.2
L23.6

123.7
128.1
123 .3

L25.14
122 .8
121.46

12l.2
119.3
117.5

118.1
117.1
il5.2
115.4
li3.7
113.0

136 .8

108.¢
10B.5
(8.9

111.1

114.5
113.3

1.5
6.0
Ta1

———
— -

120¢.9
132.9
123.8

124.2
128.4
123.8

L24.8
123.7
122.4

122.0
120.2
11%.0

115.4
11844
11744

L17.5
115.9
114.3

137.0

140

1.C METER RANILS

184
108.4
166.2

112.¢
114.8
11%.2

11241
116.1
117.6

121.5
132.8
124.2

12440
130.3
124.9

lze.2
li4a.l
122.7

122.2
léla.1
115.0

1zC.2
11%.1
117.9

11€.3
L11€.4
11%.8

137.6

11G.¢
11Ca3
111.4

114.1
L1567
114.1

112.¢
117.90
117.7

12242
134.0
12u.9

12%.2
125.4
125,.5

12E.2
12645
l24.8

123.0
122.7
12l.1

119.5
L20.8
116.7

L1945
Li7.1
116.7

138. ¢

11C.5
110.8
113.90

ll4.8
L14.5
11246

112.5
115.8
11€.9

115.9
L3C.5
121.9

lzz.1
128,
L21.3

1Z2.56
121.0
11%.6

115.2
118.5
L1é.2

117.6
117.1
11641

112.7
11%8.1
112.8

134.9

115.7
125.7
117.6

117.¢
121.2
117.8

EESaL
117.3
115. 4

114.5
114.5
113.1

112.1
113.5
112.1

1l3.2
111.1
110.5

131.1

169

1l4.4
115.5
116.2

115.2
113.5
112,17

111.9
112.7
112.4

115.9
12643
116.8

116.1
120.1
115.5

L16.8
115.1
113.2

1l2.¢C
111.8
11J.4

108.7
109.3
107.8

108.4
10646
105.0

130.4

SIMPLE
SOURCE
(5PLI

109.2
109.1
109.4

111.8
113.7
113.1

112.0
115.2
116. 7

120. 4
132.2
122, 7

122.4
127.9
122.7

125.0
123.1
121.5

120. 9
120.2
118.4

118490
117.9
116.4

l16.4
ll4. 4
113.5

136.3

POWER
LEVEL
{PWL])

126.9
126.8
127.1

129.5
131.4
130.8

129.7
132.9
134.4

138.1
149.9
140.4

140.1
145.6
140. 4

142.7
140.8
139,2

128.6
137.9
136.1

135.7
135.86
134.1

134.1
132.1
131.2

154.1
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TABLE XIV. - Continned. FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEQFF NOZZLE
AREA AND TAKEOFF MINUS 5° ROTOR SETTING ANGLE
[SPL referenced to 2x10”> Pa; PWL referenced to 0.1 pW.]
{c) Concluded. 93 Percent speed; fan physical speed, 2039 rpm; fundamental blade passage frequency, 509 hertz

{c-2) Data adjusted to standard day 15° C and 70 percent relative humidity

FREQUEMEY ANGLE, DEG _
v 20 31 4% S+ 6w To 8O 90 100 110 126 136 140 150 160

L/ 3miC TaYe BAND SOUND PRESSURE LEVELS (SPL) CN 20.5 METEKR RADILS

sl T1.1 7541 71,3 75.1 17.6 78.4 T7.4 7T8B.3 78.6 Té8.1 78.9 78.7 E({.§ 8C.8 82.8 B84.7

3 Tous Ruad LA TB.3 TheD TB.3 T95.8 Té.6 TT.1 TH.6 TB.B 78.7 £0.,& B8l.1 83.6 B5.8

a3 1.0 TSa2 TTel 1Ta 71548 T1.5 TheT THW5 T6.2 71743 79.2 T%.6 El.7 83.2 B85.0 86.5
Lud £1.S F?2.3 82,4 El.E 78B.8 B8J.8 T9.1 T8.8 B0.3 8i.1 Bl.4 Bz,% E4.4 EEL1 A%R.3 85,5
125 £31,0 d%.6 A%.1 A3.0 33,1 8.3 Bl.l 82,3 83.0 84.3 B4.8 85.1 86.0 84.8 B5.3 83.8
161 £4.5 RS5.1 33,8 E3.3 B8l.d B2.4 8l.1 82.4 82.8 83,6 83.6 B5.5 E4.4 82,9 83.¢& E3.0
2400 FT.l B7.1 R4.9 B3.1 Bl.L BJlu4 TB.9 T9.6 79.6 8D.8 E1l.8 82,4 §£2.5 83.8 E2.9 B2.2
254 £1.1 $#9.4 B4.9 Bu.d 4.8 4.9 81,9 82.6 B83.3 84.8 86,3 EL.4 87.3 8é.1 83.8 83.40
Y1 SL.8 91.7 B9.7 F83.5 He.2 B4.8 Bs.3 B4.0 84.8 B6&.2 BB.O £7.5 EB8.0 87.2 B84.5 B82.7
EXVIY) §3,1 fid4.h Ti.T7 Slet 90,0 BBY 47,2 BALA BB.G F0.7 €lel 51.7 S2.4 SC.l 85.9 B6.l
1N 102.6 LGbat: Ludat LO3a6 LOLeY 1UL.2 100.7 101.1 10Lia% 103.4 1udel 03,0 lU4ed LUL.T 95.9 96.5
63J €4.5 SB.1 S4.8 S4.l 93.0 40.6 89,5 90.3 91.5 23.8 T4l S4.4 $%.1 G2.1 &7.8 BT.4
802 C2.0 $2,% Si.l S2.4 51.3 89,8 BB.9 90.9 92.3 93.9 54.4 S4.2 65.4 GF.3 87.8 86,3
1030 €5.1 SG.3 1dJ.3 10C.4 458 95,48 95.6 95.9 96,4 98.3 58.0 1005 65.& Shal 9Fles 9.3
12 %5y 3.1 Dh. b 4.l $3.9 92,6 YJ.6 99.3 9l.d 9L.8 F3.4 529 $5.0 G65.6 9l.4 £87.9 85.56
1hda Chol SELH Taeh ST.d  GT.% 93.5 Y1.% 93,0 93.7 95,2 S4.9 S€.3 GE.4 SZ2.7 £9.2 E6.1
200y Ci.2 $H.0 95,2 9%.8 94,9 91.T 892.5 90.5 90.8 9.8 $3.7 94.1 56.5 S1.0 87.3 85.1
2304 Cied G242 Ohal Shae2 G242 9u.Jd 88,2 BB B9.3 91.5 9Z.3 9.6 S4.3 25,5 85.3 83.1
315w 1.0 G2.A S2.4 63,2 Sl.l 89.7 88.2 87.6 83.4 9.9 517 SZ.0 $2.7 EE.S  B4.2 Bl.7
490U G1.2 92,5 92,2 93.2 91,2 88,3 86.3 86,7 87.5 B8.4 E9.7 SC.b 92.2 BELO 84.0 Bl.3
Sadv 36,5 9d.7 %ued 9Ji.5 BE.S5  E5.7 B4.2 B4 85.3 B6.7 RBd.2Z £8.2 SUL3 BE.4 B2.3 T8
&30u EF.L HS.3 A7.4 B8S.1 BE.3 86,6 93.9 82,1 B3.1 8.4 88.1 EB.A Bd.¢ 86,3 8l.0 7T.4
A0y RR.7 AG.5 Ad.5 89,9 A%.9 B4.7 31.8 Bl.4 A4.1 85.2 6.5 B87.2 E3.5 BL,2 Bl.at TTe4
Lududu 26,0 Bb.T #5.8 86,5 32,4 B2.J T9.6 T9.0 81l.0 82.3 84.3 EE.0 E6.E 82.2 T9.2 T&.9
1251 Ba.4 BE,4 A9,& 85,4 fAl.2 B0.4 TT.l T6.7 79,9 Hl.l B83.2 Ba.G 85.2 Bl«a4 78.9 T4.l
160U BC.4% Al.7 A3.4 B0.9  T6.9 T5.7 73.0 T2.7 75.% TT.5 79.7 80.2 B80.5 T8.9 T4.9 TU.4
20u 7.1 Td.5 Toeé ITel T2ud Tleb H8.6 69.6 T2.8 Té.l 15.4 TE5 77.2 T4.9 Tl.& 66,1

OVEFALL  1u7.C 136.% 1Cdad LuBel 4C6.T Lusad Lu3a9 14,4 105.0 Lod.9 107.1 IC7+€ 1CEL5 1C4.9 161.0 100.5

DISTuMCE SINLLINE PeFCEIVED NDISE LeVELS
L52 ¢4 ™ 2.0 92.4 99.1 98,0 9Y8.4 93.1 9T.H 98.9 99.5 lJl.2 lUL.1 1CC.E 100.4 c£.0 98,3 83.3
34,8 M Ti.u E3.d PALS SUan 9025 Ydad 90.3 9Flad 2.1 F3.8 G35 F3.0 §2.7 E7.1 BO.1 T4.9
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TABLE XIV. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEQFF NOZZLE
AREA AND TAKEQOFF MINUS 5° ROTOR SETTING ANGLE
[SPL referenced to 2x10°° Pa; PWL referenced to 0. 1 pw.)
{d) 100 Percent speed; fan physical speed, 2192 rpm; fundamental blade passage frequency, 548 hertz

(d-1) Data referred to source and normalized to 1 meter

FPEGQUMALY ANGLE, DueG SIMPLE POWER
SOURCE LEVEL
3 v iu 4{ 54 hy T By a0 100 110 12¢C 134 140 15¢ 160 [SPL)  (PWL)

1/3=0CTAVG BAND SCUMO PRESSUNE LEVELS (SPLY M 1.8 METEK RADIUS

51 T1C.9 LL7.4 L0S.9 10B.d L1C.% E10.1 lu9.4 112.3 109.3 jU8.9 110.8 112.5 113.5 L15.4 119.4 122.1 113.3 L31.0

[:X] e d 1056 108,.1 10803 109,95 1ubeB 1u2.4 1109 10H.1 1074 109.6 L11.0 113.% 115.4 119.6 123,2 113.2 134.9

H. Llve 11241 ool 107.6 1089 LUB. 7 10844 110.6 109.1 lu9.7 L111.9 112.8 114.5 114.4 120.7 12L.4 113.5 131.2
Luuy Uidees L1247 11002 11101 1bda? 112.2 11042 11242 112.6 112.4 L1521 11547 11€.4 [17.9 120.4 12C.8 114.9 132.6
125 Ilieal 311743 115.6 L13e8 1146 L1443 LE3.1 11644 L13uB 115.4 117« 3 117.2 117.8 117.4 120.1 120.0 1l6.2 133.9
el Plasz 116,77 11946 LE3a9 1135.9 11447 11346 115.2 115.0 115.7 11€.4 117.8 115.7 11€.2 118.6 120.1 11640 133.7
2w TESeq 11647 11407 11447 113.9 11342 11142 113.2 L12.4 113.9 116.1 11548 137.2 117.1 117.9 118.C 115.5 133.2
254 L1224l 122,69 11904 11803 11643 11608 Ll%+4 L14.8 115.6 L1T % 118.8 119.9 115.4 118,6 117.8 117.6 118.1 135.8
318 1244l 12326 12146 1209 118.8 11603 F17.1 11846 118.8 12043 12:.3 122.4 122.3 12C¢.8 119.1 118.0 120.5 138.2
4.l 122,84 12501 12344 12046 115.6 L19.% 117.9 11849 120.1 1214 L23.€ 1¢4.4 123.1 12(.8 p18.1 117.7 121.5 139.2
LJUN] 12608 13741 134,6 13345 L31.5 13043 130.0 131.J i3uel 133.G 135.0 134,.0 133.3 132.5 127.5 126.8 132.7 150.%
LEN] 12242 13245 13522 126,68 127.8 12740 12548 12645 1267 129.5 121.0 13046 12548 12€.7 124.2 123.2 128.9 146.6
B3y 12248 12501 12440 12341 12241 12240 12240 123.5 124.6 125.8 1266 12649 127.0 124.0 119.¢6 118.9 124.5 l42.2
1caos 128,10 13146 129, F 1291 12844 1277 127,10 12746 127.9 12B.9 130.6 13C.8 131.9 126.,2 121.7 L21.9 128.9 l46. 86
L2580 12645 12941 1271 12649 12642 125.4 126.2 125.4 12642 126.7 12R.7 129.5 125.7 124.9 123.T7 120.5 126.9 144.6
Loy 127.5 12941 12706 12646 L2606 L2640 12346 12541 125.3 127.0 12G,0 1c646 130,32 12443 120.1 115.C 127.0 1447
2002 12543 12646 125.4 129.5 124,35 123.6 121.1 122.1 123,01 L1244 127.1 12€.9 12B.4 122.8 119.1 117.3 124.8 142.5
2500 126,01 12543 123,09 12346 125.3 12241 123.4 120.0 121.4 123.3 125.8 125.9 12644 121.6 117.8 1186.2 123.4 141.1

ERR:N] Tei,6 12606 125,01 12249 12201 1219 L19,8 12044 1l20.8 123.3 125.4 12%.4 125.1 121.1 116.8 L15.¢G 122.8 140.5
4l 12226 12446 123.0 12345 122.1 121.1 U1B.1 11944 120.3 121.8 12349-124.2 125.0 12C0.4 116.5 114.7 122.1 139.8
Sy 12147 12245 12345 12145 115.7 118.6 11549 211649 118.2 119.7 122.7 122.5 123.2 11€8.1 114.9 L13.0 120.2 137.9

B3 Téuel 12143 11923 L1545 1lEel L1943 1l6al L15.5 117e3 12U.4 122.9 123.2 122,32 11%.3 114.3 111.7 119.9 137.6
Budd lesad 12125 120.0 119,3 L17.5 118,40 L1%.8 1l6.0 118.5 119.7 122.3 122.2 123.C 118.8 115.3 11Z2.0 119. 6 137.3
1dduu ElHad 116.8 11746 L1841 115,5 L1641 L1246 Ll4 0 11645 118.1 121.2 L20.7 LZ1.€ 11E.Q 114.3 110.5 118.1 135.8

1250 L17.9 11942 1164& L1184y 115.1 11548 11241 113.3 1106e6 117.8 121.0 £20,7 121.€ 11£.1 114.8 111.0 1Li7.9 135.6
150340 1156 L16aB 11540 L1429 L1241 112.6 10946 11hel 1l4.1 ll6al 119.0 119.1 11543 11740 112.5 109.5 115.8 133.5
2000y 11426 11846 11328 L134C 1002€ 11343 13841 Llde6 113.6 115¢1 1173 118.0 118.,¢ 115.9 112.1 108.¢ Llda 7 132.4

OVERALL  14.h.6 14la2 139.2 L13B8.%5 137.1 L3bas 13%.2 136.2 136.4 128.3 14043 140,101 140.3 127.3 134.0 133.8 138.2 155,.9



TABLE XIV, - Concluded. FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

(d} Concluded.

FREQUENCY

50
&3
30

JRVIV]
125
169

200
254
315

4
500
634

#0u0
1000
1252

1604
20043
2500
31543

4000
50ud

e300
8000
1JJ0u

12500
16000
200400

OvVErF AL L
CISTANCE

L52.4 4
304.8 4

L0

531.2
5341
£GC.9

EE.HB
£R.G
EE.%
EZ.
16.4
157

116.5

Ec.l

TAKEOFF NOZZLE AREA AND TAKEQFF MINUS 5° ROTOR SETTING ANGLE

[SPL referenced to 2x10"° Pa; PWL referenced to 0, 1 pW .}

100 Percent speed; fan physical speed, 2192 rpm; fundamental blade passage frequency, 548 hertz

{d-2) Data adjusted to standard day 15° C and 70 percent relative humidity

243 ERY
T7.7T PO.L
78.9 Td.4
B2.4 T9.4
P2.5 #83.5
7.6 B5.9
BT .0 Bb6.2
9C.0

AT.0
6.2 A9,7
G3.9 Sl.7
G8.3 G3.¢&
1073 10%.58
102.7.10L.¢C

$5.3  9%.2
10l.8 9G, £
89,2 GT.2

9%.2 97,7
Q6.6 95.4

45.2 63.8
S4.3 92.8
Ghab 52.5
51.7 S9u.l
50.0  PY.¢
B9.4 83,1
Af.5 B4.7
R4.8 B1.3
B0, 7T 73,8
TE.T T4.8

111.3 149.3

4q 5J 3] 70
L/3-0CTAVE [HaNY

TEeT Ble2 0Busd T9.7
TB.6 BL.d T9.1 TH.7
78.2 19,2 79,0 1718.7
Eled BZ2.0 BZ2.9 HU.5
4.1 4.9 Ba.b6 Bi.s
84,2 4.2 B5.0 83.9
-PEH 84,2 8B3.5 BL.S
AB.,E R&.6 B7.1 84%.7T
Si.2 89.1 B8.5 87«4
0.8 BS.8 ARGS.,56 8H,]
1u3,. 7 1ule? luvad Lud.3
100U S8ed 9742 96.0
Ca.3  G2.3 92.2 92.2
5G,3 9H.6 97.9 97.3
CTal Ghe3 95.5 94.3
6.7 Sb.T 96.1 33.7
4.9 94.3% 93.6 9l.1
83.5 93,2 92.0 F3.3
92.¢ Sl.8 9l.& 85.5
S3.C 9Ot.h .6 4d7.6
Sla.l 48.9 HT.8 85,1
38,7 A6L.9 B8.J 34.8
BT.4 BS.H 86.1 B2.9
85,2 82,4 83,2 V9.7
83,1 dC.% 8l.5 T7.B
T8.8 To.u T6.5 T3.5
T4.7T TL.T 71.3 69.2
LUE.% LCTe2 Llubed 135.3
STOLLT NE

94,3 98,4 99.5 9% ,.u
9044 Ylel 9le7 9GL.5

ANGLEy DEG

A0

SCUND PRESSUEe

BZ2.5
84,7
B85.5

B83.5
A%.1
§8.7

890
lul.2
ELEY

93.7
Q7 .4
G5 .5

95.2
52.1
V.7

20,1
88 .Y
B6.l

44 .5
4.1
1.2

TH.
T4.9
TL.T

ld6.3

943

LEVELS {SPLI

9.6
T84
9.4

82.9
3.9
B5. 4

82.7
85.9
9.1

90.3
1Jd.3
96.9

F4e
98.1
9543

95.4
93.1
91.3

U5
89.4d
AT. &

86.0
Bb. &
83.6

100 1ia
N

79.24 El.1
TT T~ BU.2
80,0 '82.2
82.7 £5.4
85.7 BT.4
86,0 86.1
84.2 EE.4
87.7 B9.1
D0.6 9248
91.6 62.8
1o3.2 luS.2
99.7 L0L.2
6.0 S6.8
99.1 100.8
Y648 58,8
97.1 99.1
4.8 S7.1
93,2 55,7
93.0 G951
91.3 63.4
88.9 S1.9
89.1 9Sl.&
BT.8 9D.4
85.2 8B.4
83,5 E6.7
T3 .5 B2.9
ThaZ Tled

106.,4 108.3 110.2

PERCEIVED NCISE LEVELS

L00.5 100.7 LW2.6 1042

93.d

93.2

95.1

6.6

12¢ 12C

140

20.5 METEK RADILS

E2.B E4,2
81.3 84.2
E3.1 ES.2
E&.0 E£.T
87.5 E8.1
EG.1 E&.C
Bésl ET.E
Q0.2 89.7
52.7 S2.¢
S4.6 3.2
1C4.2 103.5
10G.8 1GC.0
STal G7.c2
101.0 1L2.1
GG.& <£G.8
59.7 1CC.4
Gé.9 SB.4
95.8 S6.2
S5.1 %448
$3.T S4.95
Sl.T 52.4
§2.0 Sl
90.3 Sl.1
B7.8 EE.7
E&.4 E7.2
82.9 83.1
1541 75.7

11C.1 110.2

163.2 1C2.2
55.4 9%.1

EELT
85.7
E€.T

B9.7
89.9
91.0

SC.7
0.4
88.9

48.2
88.1
£9.4

88,13
§7.7
Ghele

BS.8
Gl.9
90.8

90.2
89.1
87.7

8645

86.0
B4al

£€3.40
83.4
Bla.4

80.5
T6.3
13,2

104.1

9l.49
2.9

160

924
93.5
9l.7

Gl.l
90.3
1o

88,3
87.9
EB.3

8745
97.0
3.4

B9, 1
S2.1
9.6

89.1
87.3
26,1

24.7
84,2
B2.2

8044
0.1
T1.6

T6.7
T3.3
&9.1

L04.0

B6. 0
7.6
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TABLE XV. - FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEQFF NOZZLE AREA AND

Frewn v

A
IfJ

1w,
17
Li,

AL I
| RYRVRY

b

1
I
P
ELIA]
CIVNY]
LIV |

[S IV
hou
Lo do
125
Livew
23y

Vel - g

(a) 60 Percent speed; fan physical speed, 1323 rpm; fundamental blade passage frequency,

2 1

ivde! lula:
Lludesr e
Evlen  GaF

bl 1207
Lu9«7 Duss
Tehe i Lathed

luSat lasald
ludal Lu?ad
L1245 12D

Ji7e0 La'tad
Lllen Tuiel
Lt

Led LbiLen

Td9.t Lota
sElan Bi1.%
Lotat 124

Twbad 1efah
Yolad 11747

Iufas Lusa™
Lufee !l Luse!
FLayair TFiaa
I e Luleh
Tuled € iem

Tules 2107
S OTLt

el Ttag

it thal
s

e e

leda's 2.4

APPROACH PLUS 5° ROTOR SETTING ANGLE

[SPL referenced to 2x10”

5

Pa, PWL referenced to 0.1 pW.]

{a-1) Data referred to source and normalized to 1 meter

47 nJ

1/A3~0 Tave S’

Lulab 1o3ad
Ghau L2243
SHeT LM

léial Ludau
Tudad Lowaud
lalet Lu2ad

L. 1ouad
VLIRS I RV
Y10 110w

iloeew ZoTen
Luts i LuBea

I I VLT

LuTa® Luhes
Llrese LaTad
Lale? LuSal

LdGeS lusdl
lave? Ldban
Loasd Ludtel
1J34¢9 luved
1)3ae 1ouat)
| Y idy it

Litey Houb

Ge . Huad
CTeT G4
sTe s 53.0

et hJate
G3.2 0 mdL 2

1220 Llvan

[YE¥)

luden
1ub,. 4
lubae s

lute T
Lo
ivied

lulasd
| VP
Lilvaeas

1ia.5%
lul e
ldued

Lddes
Luia?
1ul e ®F

Ludlew
Leual
Ad e

Sl
w7l
R

RET]
hla?
Baal
3 ey
IO
G

10T %

SN

70

1% .3
Lufe 2
1Jd242

LJl.5%
lu2 a0
12045

RN
LE N
L12.2

La2 e
12),.4d
1J%.9

EJl.l
1Wl.?
35,9

9T .5
.2
b e s

43
Q3.1
Ydad

]
T o4
e . T
A3
R1.9
OLad

liG.%

AhGLLy Do

k1]

RN N L

Lubai
loadtad
lwdai

12l
142.5
l1at .1

LJlas
lude]

11J.3

lu2 W
1o e
123 .4

Lad.l
| VIV
Gq.7

9T e
7.7
YE L

UL
1%
LRI

5.7
Ba.T
L2
b B
T8a2
T9 .9

115 .4

S
Lev LS

13540
131.3
Q9,K

3.5
ldle 2
) N

9944
GG, |
1ll.3

id2. 2
1du. 8
104.9

ul.l
1Ul. ¢
RALIY

2 2
3.2
Vo 3

FE]
Fhaty
Sl.4

A1, 5
. 7
RT.S

B37.3
Bi.9
4.3

119.9%

JRV)

112

(aPL} L

147.3
135,40
La3,.3

1a2.7
1d3.4
lolad

8.
Livel
1124

lig ey
.l
| R

luz.#
1J2.7
Ldleg

Luyd.2
Wa.7
99,1

9T .5
96 .0
Ml

Fieh
G2.T
9d.2
37.3
HT . b
BT v

1i7.2

1¢5.3
Ld3.5
1G2.2

1c2.d
102.2
1LC.8

3748
Ldu.6
111.4

1C4.3
1J42.8
1ie.1

1C4. ¢
lu4.9
lyu3.7

1d3.0
1ule®
191.1

59,3
G4
57.9

S8.3
G6. T
Su.T

93.5
Slat
89.7

117.2

12C

13C

L4

L.3 MeTER PADILS

1J€ .8
1d4.5
I03.0

103.2
133.2

lCza 8

554
1J3.3
Lia.6

1C7.2
luSa3

1CE.9

1CG7.1
1J7.4
1i5.2

1c447
143.9
1cz2.9

ICl.8
1JJ.9
S8.7

5544
7.4
555
9.2
93.2
S2.€

115.8

1LEL5
165.4
tL4.5

ti4ae?
[u4.%
1£3.2

1(zZ.0
lub.¢

"11R.2

1C5.C
icc.l
i12.9

1C7.¢
1Gs5.9
107.7

LLT.%
Libay
1e5.1

Iv3.8
ic3.9
tulaS

| K
101.0
59.0

CR.Z
95.7
$5.3

121.5

1(s.3
g.3
1GT.4

10%.2
1u5.2
) RS-
1CZ.8
107.1
L15.5

330 hertz

15C

107.0
lu%.8
1C4.5

1C2.5
4.9
Lu3.3

101.8
105.8
115,

108.3
1C8. 8
ili.l

it
110.4
1CE.4

LCb.5
1d6.7
1a5.1

58.8
55.4%
G4.8

121.14

160

101.7
10l.4
10J.8

13C.6
LdZe4
101.2

99. 9
101.2
113.9

104.7
Luz.7
Lub.3

102.2
133.3
10l.5

99. 4
10L.8
99,0

ST.7
9.5
9&.1

93, 7
G3.9
9l.1

50.7
89.4
88,4

117.4

SIFPLE
SUURCE
{5PL)

105. 8
1U4.2
143.0

102. 6
1J3.28
132.6

1J1la.9
103.8
115.0

i1g7.5
106.40
109.1

lub. 4
1G7.4
105.3

1044 3
193. 8
tuz.2

10l.d
100.7
8.6

97.7
97.2
95.2

4.6
92.3
.6

119.7

PORER
LEVEL
1 PWL)

123.5
121.9
120.7

120.3
121.5
120.3

118.7
LEl.5
132.7

125.2
123.7
126.8

124.1
125.2
123.0

122.0
121.5
119.9

118.7
118.%
116.3

115.4
114.9
112.9

112.3
116.0
109.3

137.4
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TABLE XV. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE
AREA AND APPROACH PLUS 5 ROTOR SETTING ANGLE
[SPL referenced to 2x107° Pa; PWL referenced to 0.1 pw.]
(a) Concluded. 60 Percent speed; fan physical speed, 13238 rpm; fundamental blade passage frequency, 330 hertz

{a-2) Data adjusted to standard day of 15 C and 70 percent relative humidity

FREGHHLY ahGLis DEG
1L 20 I 45 53 ) Tu HO sy tug Lo 12i 130 L&y 153 164

1/ 3=06 Taye dakin 50UNE FRUSS'IRL LEVELS (SPLY CN  35.5 METER RADILS

Su en.R Ta.L Tl.5 Tled Thul Teab T5.6 764l T15.3 TTab 5.6 11«1 TE.&8 TS.0 17.3 12.0
€3 6742 T3.3 LS.t 65,3 Tiats 15.5 T5.6 7h.1 TheO T5.3 T3.8 T4.8 15.3 TE.6 75.1 71.7
N 7.6 T2.1 6u.l B9.1 2.1 TS0 72,3 T3.l TOL1 T3.6 T2.6 T3.3 T4.8 77.3 T14.8 70.9

1ds Foef TZa.s Tlew Tle3  T2.3 TH.0 Tl.H 72.3 68.8 T3.5 TE.T 12.5 5.0 7.3 73.8 10.9

12% Theu Thay THI 1,5 Ta.b Teed T2.3 T8 Tle5 T8 72.5 13,5 V4.8 T5.5 T4%.3 T2.7

161 9.1 Thes Tiel TheS Tiel  Thel Tu.? 72,1 TO.6 Ti.6 Tl.l 2.2 73.6 78.6 T3.0 7Tl.5

2du .1 Té.L Tw.r TC.1 Tl.l 7241 GH.8 Tlat 69.3 6&9.1 E7.8 (5.3 12.2 73.1 T2.1 70.2

253 7.9 T9.% Tieé  Thaf T3.1 7341 53.0 TD.5 69.4 TO.4 T0.9 T2.6 1645 TT.4 Thal TLla.5

3is HG,.6 RE.3 SJ.& BS5.6  Honel Bi.d BZ.b Bo.6 Bl.6 d2.3 8Ble3 B4.9 €3.€ a&.3 85%.3 B4.2

VY] Br.5 H2,2 Al.. 83.2 TT.T Tal.T 73.0 Te.2 T2.5 Ta.2 4.5 T1.5 19.2 EL.5 T8.5 T4.9

Suu By.n R2.3 T9.3  T7.3 75.5 73.3 T7l.0 TA.5 T1.CG T2.5 73.0 T5.5 79.3 80.8 TA.8 72.9

&1y 5.4 €7.1 fl.8 006 Tded Toed T5.1 73,9 75.1 7Ta.8 TH.3 79.1 E3.1 f3.6 8l.3 1645

lad 75.5 9.7 .a T7.8 6w T340 7.3 1J.3 T1.3 T3.0 T4.8 77.3 16.8 81.5 T9.0 TZ.4

ligs Boal Ales Ple TSs6  Thel Taal 72,1 Ta.) Tl.4 T2.9 15.1 77.6 B80.l Az.1 B.6 T3.5

1259 7A.S 79,45 Tdec TT.3 5.8 Te.d T2.0 £8.8 69,5 T1.5 T3.B 75,3 77.8 7S5.3 18,5 1l.6

lotd TL.h T8l TT.6 Téen  Ther flel 67,8 6T.1 68.1 Tu.3d T3.l 74.8 7T7.6 TE8.6 Toe& £9.5

200 1.6 Tt.2 TTe? 6.2 Taed T9.7 063.2 6T«7 6Be2 Tual T71.9 72,9 16.5 76.7 76.7 Tl.8

2500 76,5 TE.5 Ta.l Ta.5 TZed 00.T HL.2 65.7 6Bb.2 H2.0 Tl.g V2.8 5.0 TE.T  T5.0  68.9

3152 Taeu Th.%  T3.5 13,20 len» €T.d 04.0 61.5 6£4.0 67T.2 69,5 Tl.5 13.2 4.7 13.7 ¢&T.4

HJ0) 3.4 Thel 1209 7249 Tuet 4G 626 Blek 63.9 66.1 6B.4 TC.4 13.4 T2.0 T3.é &Tad

5030 TLst Tlewt Tau€ Tlel 081 5H3.4 59,1 S57.6 60.6 63.4 67.1 £1.9 7l1a1 7C.3 Tla3 65.3

[ETe F€.7 TCauw 6342 68K 653 L30T 8.3 S4.5 G8.2 63.2 €T.0 £8.U £$.0 7C.5 &B.9 62.5

Auu. LG R EGC.3 6T B 3T.3  b4ea  bBlad 55,5 52,8 %3.3 60.8 64,8 €5.6 e%.1 £B.8 68,9 6l.l

10390 ET 1 BE.H Bl Ghail mlel H57.8 51.3 K9e3 Sh.b B5T.3  61.8 €3.0 6€.l E5.8 65.6 H58.2

12500 £6.2 £5.0 62,0 3.2 9%.2 55.5 491 4.3 B3.0 B55.0 59,3 €C.9  £4.C £2.2 £4.5 5644

163 ud £led Aled 5t T 98:7% Fded Sded Gha?  42.0 4T.8 51.2 55.3 £7.0 55.5 €..0 £9.3 53.2

200Uy Sl 5T.9 55.1 54e3  Sued 46,1 42,3 hoa9 45,3 4B.l  50.8 82,7 S€.4 I&.9 £5.9 49.5

JVERALT 57,2 S3.1 G3.€ GZat Tieo HT.5 84 .6 H5.9 85.8 (7.4 R7.3  E5.7 S1.7 SE.T %S1.3 E&T.6
PISTL C. SEOLLY MD 9 EC IV EL MGTSe LEVELS

LAE2.4 ™ Tl TS.2  TH.3 3146 Bl.9 78,5 TnLG (7.7 Tr.e d3.1 80,1 El.8 EZ2.4 8l.3 TT.5 &d.4

EDE R £1.7 LELW 2ol Tde% Tded Tued TLGT Ties TieZ TZ+7 T2e5 Tha2 Ta.1 T2.5 69.3 ad.9
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TABLE XV. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEQFF NOZZLE
AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE
[SPL referenced to 2x1072 Pa; PWL referenced to 0.1 pW.]
(b) 70 Percent speed; fan physical speed, 1544 rpm; fundamental biade passage frequency, 386 hertz

(b-1) Data referred to source and normalized to 1 meter

FRER N0y ANSLEy DeG SIMPLE  PUWER
SUURCE  LEVEL
1o i< 3o G 5 o] T ae £ 100 119 120 i3¢ 149 150 164 {5PLI (PWL)

LASG=S0 Tuv . ma g SOUNE Pe L3SUE L LEve LS [SPL) M 1.0 METER RADILS
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LD Ldeof 10643 lusad LUG 0 LJle3  98.d  92.5 90.8 3.8 YBa2 10240 1C2.6 106.5 LU€.5 1D3.5 96.8 i92.3 12G.0
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NVER al L 12846 12%0% 12701 12548 1244.l 13,9 120.7 1186 11643 L19a6 12le? 1Z4.0 L2448 125.4 122,5 L17.8 123.1L l40.8
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TABLE XV, - C

(b} Concluded. 70 Percent speed; fan physical speed, 1544 rpm;

FREQSHOY

a2
BN

1dv
126
Jiy

2Ja
29y
315

4ud
502

ATV

A
Luiva

1450

LE Ut
dduw
P IV]

315
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B

&30
LIVIND]
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12500
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2d00)
OViR Al L
DT&T AN -

1F2.4 1
I0a.8 ¥

i

11.7
(fal
L]

Th.8
155
T4.9

T840
TR.E
£1.1

Tuael

£lal

TAKEOFFNOZZLEAREAANDAPPROACHPLUB5°ROTORSETTHK}ANGLE

4y

Thed
TGed

l:SPL referenced to 2x10'5 Pa; PWL referenced to 0. 1 pW.]

(b-2) Data adjusted to standard day of 15% C and 70 percent relative humidity
ANGLE, DG
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BU. &
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[
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0]

30

1/3=0CTavE BAND SOUND PRcSSURE LEVELS
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T3.0
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30. 3
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75.3
3.1
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3245
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1.1
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73.2 63.2
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68.6 6344
69,0 53.0
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6L.8 Sh.0
57.1 5J.1
53.2 4%.2
93.7 9D.9

SInELIML
Bb.u B3.T
T8.T T5.5

T3.3
aB.3

bT.l

65 .8
T2.d
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69,1
68.6
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Bé .l
T3.3
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TT.5
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Tl
Td.2
48,5

66 .3
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55.6
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4040
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82.3
75.2

13.5
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T2s1l
2.5
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68.8
T0.6
13.6

8l.3
T445
T3.1

T840
73.6
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T34 4
Tl.7
6945

6.3
6T.4
65.9

63.5
H4a.9
B0 . 4

59,0
S4al
51.0

8740

80.9
T3.5

130

{SPL)

77.0
T8
T34

i3.8
T4 .8
T34

TO .6
T2.9
75 .4

84.8
T6a3
Té&al

T9.8
That
T&.3

75.9
T3.9
T2.5

T2.0
70 o4
6T.6

&8.0
T3
63.4

6L.5
57 .7
53.9

89.7

83.7
T6.3

110

T3.1

Gla%

PERCEIVED NOISE LEVELS

£5.3
17.9

12¢C

18.3
12.8
T2.1

13.6
T4.8
T4 .6

71.3
T€.2
1546
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80.0
0.1

EE.l
30.8
EL.6

80.1
16 4%
17.0

T€.5
1.2
T2e%

BELY
79 .4

139

17.5
15.6
T4.4

Thal
75.4
Ta.1

2.1
7.5
1% .4

£B.%
Bl.8
E2.¢

£E7.8
BZ.4
83.6

B2.€
8l.2
7945

TE.C
17.6
T4

4.5
T4.6
T1.9

1C.5
65.8
€2.17

54,5

-]
1845

144

3(.5 METER RADILS

7e.3
T4.1
72.6

17.3
T3.8
TZa4

1146
TEWD
158

5045
1.5
81.8

2g.0
83 .4
B31.8

BZ.9
8l.4
75.7

1.0
THa
TE4

7t.8
T4
71.9

£<.8
GEL5
€3.2

5.5

ES.2
17.3

ontinued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

T7.3
Thab
1549

14.3
Ta.0
T3.6

T4.3
T7.6
T7.1

£7.0
78.8
T8al

B4.0
19.4
g1.3

78.6
184
16.2

75.8
T5.9
73.9

11.8
Tla.6
69,1

67.8
63.1
6u.0

52.56

fundamental blade passage frequency, 386 hertz

160

T2e4
T1.4
T0.5

T0a%
1.2
Tl.3

EFat%
70.8
3.5

€3.7
Ta. 4
73.0

8.7
T4.0
15.2

T245
73.1
69.9

69.2
63.6
&6T.8

65. 6
64.9
62.0

60.7
57.8
53.8

BT.9

T0. 4%
61.9
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TABLE XV.

Frepdiroty

R IV
| IYN]
125
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P VN ]
2500

ED RLN]
o
S dy

XtV
Hra.c
Tvua
12%u0
lacyy
294y

Dy b Ay
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1C4.7
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145.2
1E1.4
1.7
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1leo?

%

——
-~

e T B2

1
1
1

!

11CW5h
R R P
Yl 2

11C.3
it 4
I den

AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE

[SPL referenced to 2x107° Pa; PWL referenced to 0. 1 pWw_]

(c) 86 Percent speed; fan physical speed, 1890 rpm; fundamental blade passage frequency, 472 hertz

G514
lus. 7

Gf L3

luZee
Lubiey
LT aR

1eR.3
L1l."”
111.7

11%.23
18E8.1
Lil4u8
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léueu
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I3eg 1
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1d7.¢8 1

luaes
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Lid.2
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I15.5

11643
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115.5
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lifed
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L13. 7
113.¢
li2.4

1llev
L11.n
1Ls.7?

td5.3
1g64.2
L3743

134.8

4C

(c-1) Data referred to source and normalized to 1 meter
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1l4,.,8
112.7
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- Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEQFF NOZZLE
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TABLE XV. - Continued. FAR-FIELD NOIZE OF 1.2 PRESSURE RATIC, QF-9 CONFIGURATICN WITH

TAKEQFF NOZZLE AREA AND APPROACH PLU3 5° ROTOR SETTING ANGLE

[SPL referenced to 2x1072 Pa; PWL referenced to 0.1 pW ]

(c) Concluded. 86 Percent speed; fan physical speed, 1890 rpm; tundamental blade passage frequency, 472 hertz
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{c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity
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718.5
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157
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r
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T5.4
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92.1
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TT1.9
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17.C
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T4.1
T4e3
73.2

1.1
0.5
67.9
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64,8
50,8
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68.7
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TABLE XV. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-% CONFIGURATION WITH TAKEQOFF NOZZLE

FEEQUHEY

S
3
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N
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Led

Z2Uu
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I1n

40u
5
1 3ud
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LJJu
1250u

164y
2y
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Koy
5043

Hluy
800y
Ldudy
12800
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OvikaLL

LC

1J4.8
106 .8
I

1€7.7
1CH .4
| RIS

10 €
I12et
1l4.9

11, ¢
12645
11,4

11#.7
1iua.h
l16.0

11 7.8
11ca2
ll4a6r

1la.7
115.¢
Tli.u

1lga®
Tl4.1
Liz.6

111.%
113.%
1ohas

1339.7

AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE

[SPL' referenced to 2x1072 Pa; PWL referenced to 0.1 pW ]

(d) 93 Percent speed; fan physical speed, 2051 rpm; fundamental blade passage frequency, 512 hertz
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L18.9
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L31.Q

4C

(d-1) Data referred to source and normalized to 1 meter
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112.1
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Ld5.7
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la2.3
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Lu5. 3
107.9
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111.9
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111.2
109, &
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107.1
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L05.6
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FRVI.
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Lot.u
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10443
Lo7.6
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Ll2.6
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115.1
114.4
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lil.8
109.7

L1d.7
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lué.5
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L14.9
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1.0 METER RADILS
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I11.3
112.7
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11E.1
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L1€.9
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L14.2
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168.3
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111.6
111.9

11€.1
12%.9
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L15.C
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L14.5
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113.58
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1.0
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117.9

11E.7
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118.5
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114.4%

Li4.2
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108.8
107.4

1C8.40
10%.0
107.5

107.¢
109.8
109.2
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Ll4.8

113. 4
118.5
113.5
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l14.2
113.4

113.2
113.8
i12.2
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112.1
1l1.1
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109.0
10%.1

128.6

160

105.5
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105.0

105.7
105.9
136.2

104.7
106.2
107.0

109.5
121.8
111.5

110.40
1i3.8
110.2

109.8
108.8
107.3

107.1
137.5
106.7

1J5.4
105.4
103,.7

1d4.8
104.1
102.5

124.9

SIMPLE
SOURCE
(5PL)

107.5
107+ 4
105.2

L06.5
107.9
107.7

106. G
i09.2
114.5

114.5
128.9
116.9

115.7
121.7
115.86

117.2
115.9
Ll4.5

114.2
1l4.2
112.5

1i2.3
112.3
110.8

118.9
10%9.0
108.2

131.4

POWER
LEVEL
(PwL}

125.2
125.1
122.9

124.2
125.6
125.4

123.7
126.9
128.2

132.2
146.6
134.6

133.4
139.4%
133.3

134.9
133.6
132.2

131.9
131.9
130.2

130.0
130.0
128.5

12B. &
126.7
125.9

149.1



TABLE XV. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE

[EPL referenced to 2x1079 Pa; PWL referenced to 0, 1 pW.]

(d) Concluded, 93 Percent speed; fan physical speed, 2051 rpm; fundamental blade passage frequency, 512 hertz

FREQUENCY
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199 17.¢
125 18.3
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209 79.9
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315 HE.2
409 £é.0
500 5741
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192 §Ca7
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834 £1.6
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OVERALL  1CCT
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§3.4
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R .5
H7.4
5.5
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#5.5
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B2.3
$2.0
AG.2

78.9
T5.3
T2.2

{d-2) Data adjusted to standard day of 15% C and 70 percent relative hurﬁidity
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TABLE XV. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEQOFF NOZZLE

AREA AND APPROACH PLUS 5° ROTOR SETTING ANGLE

[SPL referenced to 21079 Pa; PWL referenced to 0. 1 pW_]

{e) 100 Percent speed; fan physical speed, 2205 rpm; fundamental blade passage frequency, 551 hertz
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(e-1) Data referred to source and normalized to 1 meter
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109.1
109.8

109.0
110.7
il2.1

114%.8
12841
124.6

L17.5
120.9
119.7

119.5
1i7.9
116.9

L16.7
116.6
115.1

115.0
115.1
113.7

113.7
111.8
110.9

132.5

POWER
LEVEL
{PuL}

125.9
125,3
126.7

124.8
126.8
127.5

126.7
i128.4
129.8

132.5
145.8
142.3

135.2
138.8
137.4

137.2
135.8
l34.6

134.4
134.3
132.8

132,.7
132.8
131.4

131.4
129.5
128.6

150.2



TABLE XV. -~ Concluded. FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-9 CONFIGURATION WITH
TAKEOFF NOZZLE AREA AND APPROACH PLUS 5% ROTOR SETTING ANGLE
[BPL referenced to 2x10~9 Pa; PWL referenced to 0.1 pW.]
(e) Concluded. 100 Percent speed; fan physical speed, 2205 rpm; ‘fundamental blade passage frequency, 551 hertz

{e-2) Data adjusted to standard day of 152 C and 70 percent relative humidity

FREQUINCY AMGLEs DLEG
Ly 29 33 405 50 . &U T0 BO 90 1ov 114 1z2¢ 138 140 150 160

1/3=0CTAVE bAND SGUND PRESSURE LEVELS [3PLY (N 320.5 METER RADILS

a8J 73.1 T72.1 T73.& TC.d 73.8 75.8 7T8.6 T5.8 8.1 T7.8 Ei.l Elel 8C.8 BC.3 9.3 75.7

A3 71.4 T34 Tlus Tu.4 T3.9 76,2 7T8.4 7T5.4 Bl.2 To.2 80.2 78.7 79.4 5.4 15.7 76.0

B 76,9 75.1 71.9 7T4.l 78.7 BG.? BG.L T78.6 8l.7 78.4 Bl.t 7TE.l 1641 T6.1 7TB.4 16.5

| RN 1.6 Tés& ThHad 1545 T34l Té4al T7.9 75.1 7Bed 75.9 1.6 TE. EC.1 6.1 78.9 TT.0
123 138 TG.9 T9.5 7T9.6 T8.1 To.ts T3.6 TT.4 T9.4 719.4 B80.4 B Gl.4 BC.6 8CG.b TT.7
160 ECob Blet Blet T8.O 7.6 Toal TT.6 77,9 8l.% 852.6 E£J.& EC.6 8.4 V5.9 T1.9 78.8
2ou fl.1 81.9 Bl.& T8.4 BG.1 8J.6 ?B.ﬁ‘ TT.6 8J.6 T76.9 T8.l TE.4 75.5 75«1 79.1 T&.7
BN} 92,8 #3.3 B2,6 BLl.3 Bied TB.&6 T5.8 T7.8 7T7.8 7T9.3 480.8 #82.4 B4.6 83,6 Bl.8 T7.2
Al £5.€ B5.9 83,9 B2.9 0L.9 T9.4 2.4 T9.4  Bl.2 8l.7 82.7 E3.9 E4.7 B2.9 80.9 19.1
400 £7.5 WEB.y A7.B 85,3 F4.8 B2.0 8l1.0 82. 82.8 83.8 E5.5 87,0 £7.8 B7.0 82.0 195
hug g, ul.3 lUd.3 100e1 Ldles 97.54 93.8 102.1 1J0.6 94.1 ‘G3.6 S6.B 5741 95.6 9l.l FO.T
LEN SH.4 Thed 9T.l 964 ST.6 93.6 0.1 97.0 96.9 %l.1 9l.& 4.l G4.5 S2.1 88.9 87145
Hio £7.6 LA.& BI,9 Bl.0 B8T.1 $4.4 B2.9 B3.h B4t B6.6 BB.A E£5.9 $2.1 Si.l 85%5.1 8l.7
12990 Cush Ulaf 93,2 G1.7 %6.7 BI.4 B5.9 35,2 B6.T 8F.2 89,9 $2.7 S6.7 S4.2 El.4 85.3
1250 BS.h Gied 92,1 Y0.6 B9.6 87,3 85.3 84,1 85.3 8B8.1 89.3 Gled G448 93,1 HE.D 84.0
1604 £8.7 902 Fl.2 905 GZ.2 87.2 83,9 #4.2 Bo.7 87.7 89.7 §l.2 53.7 S$1.9 "85.7 #8l.8
22Uy 7.2 BR.4 A4%.7T 86,7 89.4 d45.9 B82.4 O1.9 B4.2 86.4 HE.,Z BI.2 S2.4 90.2 85,2 BO.6
250U Bre.l A7.2 88.0 88,7 88,7 H5.7 €2.2 83.7 32.5 5.0 B87.5 88.3 S0.7 8%.5 B83.7 19.7
alsue 5.5 BT.0 BT.,0 #8.u 97.5 85,5 382.0 800 82.0 d4.8 ET.B EE.3 ES.B 86,3 B3.5 T79.0
4J00 E5,9  B&H.T Be.9 HBA.4 8T.7 84.4 80T T9.2 8l.y 84.2 B86.4 E?7.5 %Ca.2 B8S.2 BdeT TBu6
YN 3.2 B5.2 RA5.2 BT.7 BYexr BLeD T3.% T6.9 T79.3 32.2 £5.4 EG.2 Et.4 BE.7 82.4 T78.1
s3I0 F2.5 H32.9 84.0 d5.5 03,3 82,3 8.0 TH5.0 78.3 82,8 E5.0 86.1 87.3 E7.6 Bl.3 T76.3
Blgy 3,2 £4.1 Ba.l 35,6 83,4 8lal Th.l Tao 794 Bl.b 83.9 84,0 §7.5 86.4 BL.7T 75.5%
LIouy £3.6 8leb Olat 83,1 OBCes T8.9 T3.6 T2.4 75.9 T8.6 Bl.9 82,3 E5.4 8444 TI.T T3.5
125Jv TG0 BL.0 TH.d 82,0 TE.S TTWl 711 Td.3 5.1 7T.3 80,2 El.0 £4.3 E2.3 719.3 173.2
16000 75.3 TEe& TOal Tiear Thed 2.1 669 65,8 Td.7 73.6 T6.¢ 17.8 BL+3 TS.6 15.6 T0.6
20uuv 77¢2 Tle& T2.T7 T3.6 45,9 41,6 62.6 62.9 67.4 59.9 T2.6 14.0 6.9 T7¢t.2 T2.2 6643

GVER ALl tLZe? 10244 10442 103.9 104.5 luls2 98,0 103.9 103.1 99.7 100.8 1C2.7 1C4.7 1U2,1 98,1 S5.8
LI&Ta% g SIDGLINE PERCAIVED NQISE LEVELS

152.4 M 6.9 H5.0 9t.l 93.7 95.9 94,1 9YL.8 96,2 96.6 94.2 S5.8 G5,7 96.5 S3.0 85,0 T8.3
s, R M £T.2 Thed Ri.J BR5.7 BB.2 86,5 4.3 89.1 8%.3 d6.6 ET.1 BT.9 B8B.1 84,4 T6.5 &F.6

uIT
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TABLE XVI. - FAR-FIELD QVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE

Frefl MOy

by
53
L]

LO3
i25
1690

20U
25
315

[TD]
5Jy

LEY

40
1941
1250

ledy
235
2509

3154
4009
5000

653404
U
1o00yd
1250
16u 00
2023

fIMER AL L

iv

AREA AND TAKEOFF PLUS 5° ROTOR SETTING ANGLE

[SPL referenced to 2><10'5 Pa; PWL referenced to 0. 1 pW.]

{(a) 100 Percent speed; fan physical speed, 2155 rpm; fundamental blade passage frequency, 538 hertz

(a-1) Data referred to source and normalized to 1 meter

AMGLE,

20 33 44 53 [Sp) T 50
1/3-L TAavE BAND 3CUND PRESSURE

ICCa9 LC3a4 10%.6 luS.l ludal 105.4 log.L
Ld%+4 Ld3.6 L04.9 105,86 LI6.4 105.1 134.6
1e8a4 E04.9 140409 1GT.1 10S.1 lug.l 196.4

111.4 11344 115.€ 113.9 111.9 113.9 139.4
118.4 11506 L1344 1i2.9 il4.l F12.% 113.6
L14s7 11647 L1242 L1147 113.2 1119 L13.7

1169 115.4 111272 11147 L1lwad LLID7 Lidded
L17.7 lic.9 115.% 114.4 L11%.4 112.7 112.9
115.9 113.1 116.4 115.4 114.9 11%.6 l15.1

121a4 0217 118.9 L1#8.2 L17.4 116.7 117.2
134.3 131.2 133.0C 127,90 127.5 130.2 131.5
264 123.9 12544 121.2 1207 12149 1237

121.2 121e2 116.5 11542 117.7 1183.0 1l19.2
12341 12347 123404 12249 12244 12046 12146
12342 121,0 12045 1430su 119.2 11747 119.4

12241 122.3 121.3 120.8 L19.8 118.1 119.8
116,7 120.7 L19.6 115, 7 L19.2 115.4 1164
1192 119.4 118.9 Li7.9 116.7 [15.4 114.9

1184.5 113.8 L18.0C 117.3 L16.3 115.3 114.5
L18.2 1i8.2 118.2 117.2 L15.7 113.2 113.9
L16.5 L1645 L1745 115%.5 113.3 1il.9 L11.5

11649 11549 115.6 11326 11l4.4 111.7 L1041
11749 11649 1164% 113246 113.4 1136 110.1
1167 115.2 115,71 112.2 L13.40 109.2 109.5

L17.5 11540 116.2 11245 11342 149.7 11040
TE€ed 1147 114.% 111.9 11Lo6 108.46 1084
L1645 1144C L14.7 1ide2 El1e0 107.7 LUB.B

13740 135.1 135.7 132.4 122.1 13247 133.48

Rl

DEG

100

119

LEVELS (SPLY CN

105.6
044
1056.6

115.1
113.6
Li3.9

110+ 4
113.7
Ll5.9

118.2
130.2
123.4

120.2
122.9
120.7

12d.3
118.4
117.2

116.9
116.0
113.3

112:4
113.4
112.0

113.2
1ll.6
112. 0

133. 7

lu4,2
105.6
8.1

i13.9
l15.4
116.2

111.2
114.7
117.6

11%.9
129.2
124.2

L22.5
12446
122.5

122.3
12044
118 .9

119.4
1174
115.8

115.9
115.4
1l4.2

li4.7
i1l4.2
114.5

134.4

104.¢
194.9
107.¢

112.86
115.6
115.2

1é0.4
131.2
125.2

123.0
12644
123.2

122.8
i21.2
120.4

120.40
Lia.2
117.3

11€.9
11lé6.6
11640

116.5
114.%
114.7

135.7

120

13ac

140

1.0 METER RADILS

1C7.1
106.9
16S.¢6

1C7.1
107 .4
11C.1

1l4at
l1le.1
114.9

112.¢
T.7
118.4

L2307
130.2
lz6 .0

LZ€.C
12T .4
124.5

126.1
12444
122.4

121.2
1215
119.5

11B8.4
119.4
118.2

116.5
117.4
117.5

13€&.1

LuC.6
t1C.1
l1z.6

1l4.4
115.1
113.9

112.4
116.2
117.4

1i%.2
12%.5
124,2

122.2
L2¢.4
12240

120.6
11%.2
118.2

11£.0
118.0
115.3

11€.7
11£.1
lif.2

1145
114.9
115.5

l34.6

150

1148.9
111.9
lI3.4

1l4.4
113.9
112.7

il2.4
113.7
114.9

1l14.9
124.0
116.0

116a7
12044
117. 2

113.3
113.2
112.3

111.2
112.4%
111.2

113.0
111.7
112.0

13040

160

11z2.8
113.0
113.8

114.5
113.7
Li3.3

112.3
112.5
113.5

Ll4.6
12644
119.1

115.1
117.5
115.4

114.2
1i2.8
111.3

110.0
110.4
109.0

L07.4
108.2
107.1

108.7
108.1
107.5

129.9

SIMPLE
SOURGE
(5PL)

106486
107.0
169.1

113.7
114.6
114.3

112.3
115. 4
117.2

119,13
130.9
124.3

121.5
124.56
L21.6

i21.8
120.1
118.7

118.2
117.5
115. 6

115. 4
115. 4
il4a%

115.1
113.9
113.8

134.8

POKER
LEVEL
IPWL)

L24.3
124.7
126.8

13l.4
132.3
132.0

130.0
133.1
134.9

137.0
14846
142.0

139.2
142.3
139.3

139.5
137.8
136.4

i135.9
135.2
133.3

133.1
133.1
132.1

132.8
131.6
131.5

152.5



TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH
TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 5° ROTOR SETTING ANGLE
[BPL referenced to 2x10°9 Pa; PWL referenced to 0.1 pw.]
(a) Concluded. 100 Percent speed; fan physical speed, 2155 rpm; fundamental blade passage frequency, 538 hertz

{a-2) Data adjusted to standard day of 159 ¢ and 70 percent relative humidity

FREQICHLY ANGLEs DEG
1¢ 20 34 446 wJ 60 70 80 99 109 114 120 13¢ 140 150 160

L/3=06Tave AAND SOUND PRESSURE LeVELS (SPLY LN 30,5 METER RADILS

5] 75+5 Tlez Tda7 15.5 75.4 Thed T5.7 Tha4 75.9 T5.2 T4.9 7T1.54 7T7.4 75.9 HAl.2 83,1l
£3 Th.2 TheT 3.9 T5.2 T5.9 To.T7 To.4 745 Taa7 15,9 5.2 17.2 17.1 80.4 82.2 83.3
4] 77.7 F8.7 Th9.2 15.2 TT.4 T9.4 T8.4 Ta.7 76,9 TB.4 17.9 79.9 £0.4 €Z.9 83.7 84.l
[ EL.G &1.7 83.7 £5.5 E4.2 82,2 8&.2 79.7 83.4 B84.2 £2.5 E€.2 B&4.9 £4.7  B4LT B4.8
L25 £3,7 35,7 05.9 83.7 83.2 B4.4 B2.7 53.9 B3.9 B85.7 85,9 86,7 8&.4 88,4 84,2 84,0
L& E4a.7 $5,) B5,0 BZ.5 82,y 83.% B2.2 B4.0 B4.2 86,5 65.5 87,2 85.2 84,2 82.0 83.é
20u FE.%  A7,2 85.7 B8l.5 8.0 &8.7 3l.0 R0.7 B0.7 A1.5 E1.7 E3.5 E3.5 82.7 82.7l 82.8
25y PG.5 BA.0  BT.2 A5.7 04,7 84.7 83.0 83.2 84,0 85,0 B8&.5 87.7 BB.0 Bé.5 HB4.0 82.8

318 95,7 GG.2 ES.4 Be.T  H5,7 85.2 B4.9 B5.4 Bhe.? BTe9 £9.4 SG.0 B8B.7 €7.7 Ef.2 B3.8

43 €i.1 GSl.,t SL.S5 ES,l B88.4 B7,6 86.9 87.4 AB.4 90.1 S0.6 S2.1 SG.9 B5.4 B35.1 B4.8
BIVN] 101 o4 LO&.T E01e4 Lud.z 67,2 97.7 102.4 10L.7 100.4 99,4 101.4 105.2 1CO.% S5.T7 94.2 96.6

A1) G4.h T6.5 Y41 S5.6  Yl.4 0.9 2.1 93.9 93.6 F4.4 95.4 SH.4 56,2 S4.4 89.2 89.3
Al AG.T 01,4 91.4 89,7 8%.4 87,9 88.2 89.4 90.4 9Y2.7 63.2 S4.5 Gb.2 9Z.4 B6.9 B5.3
100y €2.6 ©3,3 S4.b 93,6 G3.1  92.6 90.8 91.8 93.1 94.8 GS6.6 9%.1 GT.E SE.6 9.6 B7.7
1250 f£6,8 S1.3 9l.1 90.6 90.1 89,3 67.8 89.1 908 92.6 93.3 95.6 G4.6 Si.l BT, B5.5
1504 1.2 92.2 92.4 9l.4 90.9 B89.9 B83.2 88,9 90.4 92.4 S2.9 55.0 %642 GC.T 86.4 B4.3
2000 az.0 £9,2 99.7 B89.5 89,7 83.2 Bb.4 Be.G BB.4 TU.4 91.2 53,2 S4.4 0%5.2 B4.7 82.8
2540u 7.3 B9.1 A8%.3 88,8 87.8 86.6 85.3 84.8 A7.1 88,8 G0.3 9l.6 52.3 8E.1 8.1 8l.2
3154 £7.3 B8.2 BR.5 &87.1 87.0 86.0 B5.0 84.2 85.7 88.7 B89.7 91.3 Sl.C Bi.7 63.0 79.7
49 o E&.7 BT.7T AT.7 87.7 @6.7 B85.2 B2.7 B3.4 85,5 86.9 BT7.T B85.7 S1.0 £7.5 B2.7 19.9
5330 85.0 B5.7 B85.7 A6.2 84.7 82.5 A0.2 BO.T 8Z.5 B5.,0 86.5 B6.8 E8,7 84,5 Bl.5 78.2
£30 H4.6 BS5.5 fhe& B4.3  B2.4 63,1 80.4 T8.8 8l.1 B&4.6 B5.6 87.5 87.1 B5.4 T9.9 Thel
8Juu H6,1 B8&.0 A5.0 96.4 8L.7 6&L.5 TB.T7T 7TB.Z 8le5 B3.5 B4s7 85.6 £87.5 B4.2 80.4 To.3
fadouy g3,1 B3,3 A2.3 82,8 T9.3 Bu.l T6.3 T6.6 79,1 Bl.3 H#3.,1 B2.7 B5.3 B2.3 7T8.3 Ta.2
12544 g3.2 93,2 80.7 2l.9 78.2 78.% T5.%4 75.7 78.9 B0.4 B2.2 83,1 E5.2 8l.Z2 18.7 T4.4
 RATHY 79,4 80,7 8.5 TE, 7 75.7 73.4 T2.4 2.2 TS5.4 T78.0 78.7 804 Bl.2 TET  75.5 TL.9
234502 15.8 7.6 TSal T75.8 7Tl.3 T&.1 H3.0 69.8 73.0 ?5.5 15.8 17.6 78.6 1.5 73.0 68.6

OVEKALL 104.7 1GTC 1C541 L05.7 102.4 1uZ.l 102.% 103.9 123.7 10&.4 105.7 108.5 1C6.E 1C4.6 959.9 100.0

CISTAMCE SIDELINE PERCEIVED NDISE LEVELS
:: 152.4 M 75.5 B4, G92.5 95.6 94,3 95,3 9b6.7 97.9 98.2 98.8 59,6 1Cl.4 68,5 94.4 87.0 82.9
ow

304.8 M £5.0 Al.5 B4.4 AT.9 Ab.6 BT.7 89.3 90.7 90.9 91,3 92.2 94,0 9C.5 BE.5 TH.B T4.5



0¢1

FREQUENCY

50
63
By

100
Lz2s
L&d

200
254
315

403
500
&34

B
L0J2
1254

16ud
evd i
2%uy

3150
400v
S5u09

G320
RIuy
[T

12590
16000
200wy

NYER Al L

TABLE XVI. - Continwed. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

10& .8
lé4ag
FCS. 0

112.8
11£.6
| 3 N-P]

116,58
117.3
12¢.¢

l21.2
12744
128.9

11g.8
119.7
123.5

115.5
119.5
11R.3

5 119.9
[}

TAKEQFF NOZZLE AREA AND TAKEQFF PLUS 5° ROTOR SETTING ANGLE

{SPL referenced to 2x107% Pa; PWL referenced to 0.1 pW ]

(b) 110 Percent speed; fan physical speed, 2371 rpm; fundamental blade pagsage frequency, 592 hertz

20

lu4.t
LuS.6
[12.3

11z.3
118.5
L18.5

117.7
118,y
120.5

122.,0
12445
130.4

L20.4
12u.4%
124.7
123.2
123.2
118,13
L1B.3
1164y

L1g.0

311741

L1E.9
L1éa+
L15.7
115.2

135,30

30

106.3
103.9
103.8

112.3
116,38
117. ¢

116.2
117.43
l16.8

124.9
122.9
L27.A

12).¢
120.5
12%45

123.2
121.0
L17.3

Lid. 4
L13.0
115.14

115.1
lis.n
Ll%.56

Ll4a. 8
tl4.2
113.7

L34, 2

4C

(b-1) Data referred to source and normalized to 1 meter

5J

-3

TO

ANGLEy DEG

g

L/3=-NCTAVE JAND SOUND PRESSURE

LO&6.3
Lug. 9
Ld7.1

1130.3
115.3
114.3

113.3
117.5
118.8

119. 4
E24al
132.9

L15. ¢
119.8
L23.7

120.2
L2Ue5
L15.4

Ll8.1
L118.3
L17.3

L15.4
11A.3
115.4

Ll6e3
L14.2
L13.9

135.¢

10645
105.1
10S5.0

1iG.3s
117.9
114.0

11£.5
11642
116.8

1l8.4
123.9
132.6

115.3
119.3
L23.7

1L9.9
LiC.d
118.6

[17.4
1i7.2
115.7

Ll3.6
L13.6
111.9

L1Z.3
11i.7
Llu.2

L35.1L

1U6. 6
1U4.4
L08.0

111.3
L15.9
116 ¢

113.2
115.5
116.9

11B.2
120.9
127.2

118.5
119.3
124.7

119.0
113.9
117.3

117.3
116.5
114.9

114.9%
li4.0
Li3.4

113.9
LiZ2.J

1ll.6

laz.z?

137 .8
105,3
113.5

111.1
11T .9
115.3

liz.0
114.3
117.2

117 .5
121 .9
L29.2

123 .4
123.2
122 o4

118 .4
1t8.2
117 .1

116 .9
115.2
L13.3

113 .8
113.9
111.6

112.3
lil.2
lljas6

133.1

107 .8
105.3
111.5

111.6
117.6
115.8

L13.0
1i6.2
118.3

118.7
122 .6
L29.9

121.9
i21.8
125.7

L2Q.5
120,
lig.t

117.6
7.0
i15.2

113.4
L13.6
L112.9

113.6
112.2
112.4

13443

90 100 114
LEVELS (SPL) CN

108.8 108.3 108.¢€
104.8 106.1 107.8
11046 110.1 t1G.&

113.4 114.6 114.9
119.4 120.8 120.9
117.3 Li17.2 118.7

113.9 115.0 115.0
117.0 119.7 119.3
11848 120.7 1zl.2

120.5 122.2 l23.C
124.7 127.2 127.4
£32.7 135.4 136.1

123.8 126.1 l26.6&
123.8 125.5 127.0
12647 127.4 131.5

122.9 125.2 126.4
122.5 124.7 126.4
120.4 123.3 124.4

120.6 123.1 124.3
11947 121.2 122.8
11747 i19.7 122.2

116.8 Ll19.8 121.9
118.0 L19.1 121.3
116.4 £18.1 120.6

117.3 118.6 120.¢
L15.7 117.9 119.9
1i6.1 117.9 119.2

13646 1368.8 1406.1

12C

13¢

140

1.0 METER RADIUS

11C.2
10%9.2
111.&

116.0
122.2
115.8

1is.9
121.3
1i1.4

124.0
127.3
134.86

127.7
128.3
131.8

128.0
127.5
125.9

125.6
124.1
121.8

1zz.8
121.8
120.8

1z1.7
12047
120.6

140.1

1C5.8
110.8&
112.¢

116,32
121.6
118.,3

11¢.C
121.2
12C. €

124.2
129.¢
13G.1

led.¢
127.8
131.7

128.7
128.5
126.6

LZE.3
125.2
123.5

12244
123.7
L22.¢€

122,12
121.7
121.9

142.2

111.6
112.4
115.1

117.¢€
121.2
117.7

11€.7
120.0
11%.2

121.4
12¢&.6
135.4

124.9
123.8
12¢.9

123.90
123.2
121.8

121.3
121.3
l1&.7

12¢.1
115.8
11,1

l1%.4
115.2
116.1

132.5

150

113.8
114.1
11¢.0

116.9
118.8
116.13

115.5
117.0
116.3

117.7
121.6
i30.1

119.6
118.8
121.7

118.2
118.5
11€.9

11l6.86
116.7
114.7

L14.1
115.5
114.9

116.4
114.5
1i5.¢6

133.8

160

115.2
116.2
117.9

117.¢
L16.8
115.5

Ll4a4%
115.9
115.0

116.%
119.1
125.4

118.3
118.2
121.6

1l6.4
116.8
ll4.8

lis.0
113.6
i112.1

110.3
11i.4
11¢.0

i12.1
1l1.1
11D.5

13l.%

SIMPLE
SOURCE
{5PL)

109.3
108.7
111.9

l14.2
L19.5
117.1

114.7
118.3
119.3

121.1
125.4
133.7

124.2
12441
127.7

123.8
123.6
121.9

121. 4
120.5
118.3

li8.6
113.6
i17.6

118.2
117.1
117.0

137.5

PONER
LEVEL
(PHL}

127.0
126. 4
129.6

131.9
137.2
13‘.8

L32.%
136.0
137.0

138.8
143.1
151.4

141.9
141.8
165. 4

141.5
141.3
139,46

139.1
138.2
L36.5

136.3
136.3
135.3

135.9
134.8
134.7

155.2



TABLE XVL - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEQFF PLUS 5% ROTOR SETTING ANGLE

[SPL referenced to 2<10™° Pa; PWL referenced to 0.1 pW.]

(b) Concluded. 110 Percent speed; fan physical speed, 2371 rpm; fundamental blade passage frequency, 592 hertz

FREQUZMLY
Lo

ay 17.1

83 147

89 749.3
100 £2,2
125 BE G
163 Ef o b
2uuy ETal
25) Elah
315 $Ca3
400 1.4
500 Gzaf}
634 6.1
BOd S
1337 B4 .9
1264 S1.6
1603 £S.6
2304 f%.5
250w ga,2
3154 ET.5
4L0J 87.0
Sa0d £8.J
6300 E:.6
200y £4,3
1000u R:.0
L2300 AJ.R
16030u Ti.0
243400 The3

OVEP alLl 103.8

CISToMCE
— i52.4 M 18,2
~ 04,8 M LE.2

Thad
75.9
82,8

BZaE
RR.G
Ag.H

28 .0
Bd.3
90.43

G2.2
G443
LOded

ac e
S el

V4.8

B8R sy
BT .5
B5,.2

B4a.7
A%,.2
B3.u
B2.1
79.5
T6.3

1u5.0

87 .8
T3.2

T6. 8
T4.2
9.1

32.46
AT.1
7.3

Aa.k
R7.3
9.1

Gla.l
93.1
Q9.8

SJ.H
9. b
Ghe €

9.3
GULC
89,2

2.1
87.5
85.4

A3.8
83.%
RlaT
80e3
74.0
T4.8

1ué, 2

D]

&u

T

ANGLEs DEG

RO

1/3=0CTAVE MAND SCUND PRESSURE

550
B87.8

Ta. 8
TSed
1943

di.0
H6.2
84,3

82.8
d6.5
871.1

B8d.6
ELTRY
LJ2.8

4%.5
894
G3.H

RV
EIVARY]
BE.5

B7.1
B6.7

B4.9’

324
Bl.7
T9.0

8.3
T5.5
7l.3

1C5.2

To.9
Taud
4.3

8l.6

B6.2
Hha3

3.5
#$5.8
AT.1

8.4
Ylel
T . 4

GB.8B
89,9
94.d

89.1
88449
BT.2

8744
dGa0
83.2

8i.b
82.1
BO.5

719.6
75.3
12.7

78 .1
5.6
BU +8

gl .4
BB .2
85 .6

87 .7
92.1
99 04

9046
G0 .4
92.5

BB .5
83.2
87.0

86 .6
84.7
82.5

82 .5
Bl.l
78.7

78.0
75 .0
Tla.7

1U2.€ 103.1

SIDELYNE
95,7 9r.2
BB.1 A9.7

T8.l
7546
A1.4

8L.9
87.49
B6.1

83.3
BALY
BB.6

BR .9
92.4
100 .1

92.1
91.9
95.8

90.6
90 .0
83 .0

87.3
8645
B4 o4

521
Bl.7
BO.D
T9.3
T6.0
T3.5

104.%

0

LEVELS (5PL)

T9.1
5.1
80.9

B3.7
89.7
B87.6

B3.3
8743
B89, 1

90, T
9%, G
102.9

4.0
9%.0
96 .0

93.0
32.5
Gi. 3

99.3
9.2
A6.9

B3.5
B6,.1
B3.5

83.0
79.5
7.1

LJo

T8.6
Toah
BD .4

44.9
9i.1
87.5

B8543

0.0

91.0

9.4
37 o4
105.6

6.3
5.7
7.5

95.3
94T
93.2

92.8
GJ .7
88.9

BB«5
BT.2
85.2

B4.3
81.7
79.0

106.6 108.8

110

EN

78.9
78.1
BD.9

E5.2
91.2
83.0

E5.2
B9.6
S1.5

3.2
57.6
106.3

S6.8
57.1
101l.6

She S
G6 .4
G4.3

4.0
92.3
S1l.4

S0.8
B9.4
ET.T

E€.3
83.7
80.3

110.0

PERCZIVED NOISE LEVELS

98.7 101.3 103.4 104.0

i3

93.8

96 .0

G645

120

(b-2) Data adjusted to standard day of 159 C and 70 percent relative humidity

124

140

3C.5 METER RADTILS

ED.5
755
€1.5

E€.2
9245
50.1

E€.2
$l.6
S1.7

G442
57+5
1G4.8

571.9
9Bu4
101.9

S€al
57.5
95.8

5543

53.6
91.0

102.2

G2.5

EC.1
By .9
£3.%

Eé. &
G2.2
EE.¢E

£6.2
Sl.5
Glel

4.4
G5 .8
105.2

58.8
SB.0C
1¢1.8

58,8
GB.5
GE.S

55.0
S4.7
SZ.l

S1.1
Sl.1
89.7

8% .¢
85.5
£3.0

112.2

104.0
56 44

1.9
82.7
§C.4

E71.9
9146
8E.0

8T.0
9C.3
BS.5

51.6
9¢€.8
105.6

G2.1
53.2
Sla7

91.0
G54.8
ET.9

BE.8
87.9
8&.2

EE.1
83.0
8L.2

1C8.5

150 160
284.1 E5.5
84.4 86.5
B&.3 BE.2
87.2 87.3
89.1 87.1
86.6 E£5.8
85.8 B4a7
87.3 Bb.2
8b.6 85.3
87.9 87.1
91.8 £9.3
100.2 95.6
89.8 B8.5
87.0 H88.4
91.8 Sl.7T
88.3 Ef.5
88.5 B86.8
86.8 84.7
6.3 £3.7
86.2 83.1
£83.9 Bl.3
82.8 79.0
B3.5 T9.5
82.0 T7.1
B2.1 Ti.8
TB.3 T4 9
16.6 Tl.6

103.8 101.4

9i.2 83.9
83,0 T5.3
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TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-% CONFIGURATION WITH

FREQUECNLY

5y
63
By

100
125
16u

202
252
315

434d
5004
634

807
oy
1250

1600
2000
2500

3l50
40 0u
5000
6300
aGuy
100Qu
12500

15000
20000

GVERALL

T“KEOFFNOZZLEAREAANDT%KEOFFPLUS5°ROTORSETTHK3ANGLE
[SPL referenced to 2x10™3 Pa; PWL referenced to 0. 1 pW.]
{c) 115 Percent speed; fan physical speed, 2478 rpm; fundamental klade passage frequency, 619 hertz

(c-1) Data referred to source and normalized to 1 mster
AMNGLE, DG

1 20 48 50 sy 140 a0 90 JY] 114 120 13¢ 140 150 160

'™
&

1/3-CCTAVE BAND SGUND PRESSURE LEVELS [SPL) CN 1.0 METER RADIUS

1846 10£.2 13844 10721 181 §09.1 139.2 10942 109.4 L(10.1 110.2 111.5 1321 L1249 115.7 L1746
02,7 10642 106.C L0540 104s7 10545 £05.7 12642 10644 107.9 108.5 110.6 111.9 113.5 116.2 117.3
J1344 11341 112.2 11542 115.9 10U9.9 L12.4 1142 11344 L1229 113.9 11%.0 120.2 12Cs2 119.£ 121.0

112.9 114ab 11241 L1Lleé 111e7 11201 L1lal 11342 Ll4al L1547 11649 117.2 117.9 118.8 119.1 115.4
IL1S9.6 119.7 119,2 12746 117.9 11646 12342 121.4 12Le4 123 .1 122.4 124.7 124.2 122.9 120.9 119.5
Fléa? 117.7 117.9 11447 116.7 L1747 118.7 11842 11942 120.2 131e4 1270 1éls1 115.5 118.9 118,5

114,2 118.5 117.5 113,7 113.8 L13.8 113.3 114.0 114.7 115.8 117.2 ‘11£.1 118.C 117.7 117.8 116,71
117,9 119.2 117.% 11649 11626 11647 115.6 11646 11922 1206 121.7 123.0 122.9 122.2 118.6 Llb.6
12C.9 120.¢ 119.8 L2Gal 1151 L119.% 11848 120.1 121.3 122.9 124.1 123 .4 12241 12C.6 117.9 117.0

J12Ca2 12145 12142 116,5 12047 1204 119.5 12044 122.7 124.4 12642 136.1 122.4 122.2 126.0 118.¢
12147 12326 E22.4 12244 £22.2 12149 12029 123.6 12546 127.2 127.9 12840 L138.) 125.1 1209 119.6
12841 130,02 13241 131.5 [132,0 13045 131.5 133.6 135.6 137.0 136.8 13G.4 140,0 133.5 1248.5 127.0

Cad 13C.2 127.2 122.0 121.1
9.2 128.4 12842 121.1 12Q0.5
2.2 131.8 127.8 123,5 123.0

12045 12C49 1214 12140 L20ve9 121.2 122.4 12445 126.9 12849 126.4 13
119.1 12C.8 12044 L20.3 L1194 12042 12144 123.6 12641 126.1 129.2 1z
12221 125.6 125.1 12540 12445 123.9 12%.1 12645 128.1 129.5 130.6 12

11842 L1944 12C0.6 1157 115.7 1199 1201 122.4 125.2 1274k 128.2 12Se2 129.2 124.6 120.2 118,5
119.9 121.1 12148 12146 12146 12146 121.) 123.4 125.9 12T .6 125.1 130.4 L31.4 12€43 121.6 120.0
117.4 118.6 119,01 1158 119.4 11849 119.3 120.8 123.3 126.0 127.3 127.7 128.3 12441 119.3 117a.C

T17.C 118.0 118.7 118.3 118.3 158¢9 11940 12045 123.2 125.8 127.2 127.3 127.3 1232.8 119.0 116.1
17,1 11A.3 113,6 L1648 11803 118.3 L117.1 L19.6 122.9 12446 125.8 126.2 127.4 123.9 118.9 ll6.4
11240 11640 116,22 11707 11649 11544 11544 11745 L20.9 122.9 124.7 1240 12547 1:§.0 117.9 115.0

11442 115.5 11545 L1546 Ll4e6 L1645 E16.0 11548 119.7 12342 124.7 12%.2 124.8 122.2 117.0 113.5
11541 11646 L115.8 115.8 Lli%el 1158 11%.8 11641 120.8 122.6 123.8 124.2 125.8 122.3 118.5 114.9
11344 115.4 113.9 114.9 112.6 11447 113 .% 115410 119.2 121.1 123.2 123.1 124.6 121.6 117.8 113.2

1+9 11544 114.%
1.9 117.7 Ll4.4
1.9 118.1 113.5

1129 11544 114.0 11542 113.u 11540 11440 116.0 120.0 12147 123.2 134.0 125.4 1
11243 114.7 11345 113.7 11245 1138 113.0 11447 118.7 121.2 122.5 123.0 124.2 12
T11ed 114.2 11247 L13.4 11007 11341 L12.4 114+8 119.3 120G.9 122.1 12Z.6 LZ4.1 .1

13344 134.9 135,5 135.1 13542 13945 13541 L3740 139.2 140.8 L41.5 143.C 143,23 128.8 135.3 i33.5

SIMPLE
SOURCE
(5PL)

1li.1
110.Q
li6. 4

115.6
121.6
119.4

116.1
119.8
121.2

123. 40
125.2
135.3

126.5
125. 6
128. 4

125.1
126.4%
12440

123. 6
122.9
121.1

idl.1
12¢.9
119.8

12Q. 4
119.5
119.3

139.1

PORER
LEVEL
(PWL)

128.8
12t.7
134.1

133.3
139.3
127.1

133.8
137.5
138.9

140.7
142.9
153.0

144.2
143.3
146.1

142.8
l44.1
141.7

141.3
14046
138.8

138.8
138.¢6
137.5

138.1
137.2
137.0

156.8
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TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH
TAKEQOFF NOZZLE AREA AND TAKEOFF PLUS 5° ROTOR SETTING ANGLE
[SPL referenced to 2x10~% pa; PWL referenced to 0.1 pw.]
(c) Concluded. 115 Percent speed; fan physical speed, 2478 rpm; fundamental blade passage frequency, 619 hertz
{c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

FrEglIZNCY ANGLEy Dcb
3¢ 0 33 4G 54 &9 o 18] 99 100 110 124 130 140 150 L60Q

1/3=CCTAVE BAND SCUND PRESSUFRS LEVELS (SPLY €N 30.% METER RADILS

50 TR9  TE.5 THLT 77«4 TH.4 T9.4 79,5 79,5 T9,7 #80.4 EG.5 El.8 EZ.4 F£4.2 86,0 BT.S5

63 Tead TELH The3 TH5.3 T5.0 7548 TT.0 T6H.5 T6.7 TB.2 T8.8 8C.9 B82.2 83.8 #6.5 87.6

8J E3.T B82.4 82,5 85.5 HGa2 8BJ.2 32.7T B4%4.5 83.7 B3.2 B84.2 FEF.3 SC.2 9(.5 €9.9 S5l.3
1¢3 E4.2 B4.4 82,4 8lL.S5 B2.0 B2Z.% 8Bl.4 B3.5 B4.4 B6.,0 E1.2 E%.5 ER.Z B6,2 89.4 067
12% E9.9 90.0 4.5 8§7.9 88.2 B86.9 92.5 91.7 LT 93.4 92,7 95.0 S4.5 93.2 9l.2 89%.8
16J B7.0 88.0 8d4.2 85.{ d7.0 88.¢ 89.0 B8.5 89,5 90.5 91.7T $2.3 Sl.4 9C.2 89,2 88.8
2030 £€.5 B2.9 27.8B 84.(C 84.1 84.1 83.6 B4.3 85.0 #86.1 £7.5 E8.4 EB.2 BE.0 £87.3 87.C
250 Ef.2 R%.5 ABT.T 8742 B86.9 87,0 85.9 B&.9 89.5 90.9 92.0 93.3 63.2 G2.5 83.% B6.9
315 €1.2 9C.9 9.1 90.4 8S.4 BY.T B7.1 90.4 9lab 3.2 94.4 G3.T7 S$2.4 G(.9 H88.2 BT.3
400 SC.4 91a7 9l.d SG.1 S0 90.6 HY.T 0.6 F2.9 F4.6 S6.4 S6.3 55.&6 S2.4 90.2 £5.9
504 £1.G 93.6 S2.6 92,6 G2.4 92,1 2.1 93.A 9B5.8 97.4 SGB.1 9%8.2 658.3 S5.3 9l.1 8%.8
630 €R.3 104.2 102.3 131.7 o2.2 100.7 101.7 103.3 105.8 107.2 107.0 1C9.¢& 11G.2 102.7 100.7 97.2
aua SCeT Flel 91.6 Sla2 Glal 9l.4 92.6 9%.7 97,1 3941 5946 10042 10044 ST44 5242 9l.3
1300 9.3 90.9 9J3.5 GS8.4 855 90.4 9l.6 93.8 96.3 98.3 9%.4 5G.4 SB.6 9E.4 91.3 90.7
t25v $2.2 95.7 95.2 5.1 94.8 93,9 94,2 G96H.6 9B.2 9946 100.T 103.3 1019 97.9 93.6 S3.1
1500 £8.3 8%.5 G0.1 8548 BS5.8 90.0 90.2 9245 95.3 9Te2Z 5Be3 G543 99.2 S4.T7 G0.3 88.8
2002 BG5.9 Blel 9L.8 SGlaf 'Slabé6 9lebd Flal 934 95.9 9746 99.1 100.4 101.4 SE.3 9l.6 90.0
2aud B7,3 HE.5 82,0 8S.7. 8%5.3 B8.8 8%.2 90.7 93.2 95.% S7.2 S7.6 98.z¢ 94.0 89.2 86.9
3154 8647 RAT7.7 B3.4 B8B.C BB.¢ BB.5 88,7 90.2 92.9 95.5% S7.0 57.0 S6.9 93.% 8B8.7 85.8
40043 FE.6 BT.8 RBid.1 828B.3 B7.8 B87.9 86.6 89.1 92.4 94.1 95.3 95.7 96.% 93.4 88.4 85,9
SUud BieZ HB5.2 95.4 J6,6 A0.1 84.6 Be.0 B4H.7 .1 92.1 93.9 93.2 54.%5 50.2 8T.1 B4.2
€300 E2.9 B4.2 P4,2 EB4.4 B3.4% 85.2 B4,.7 84,5 88.4 91.9 93.4 S3,9 S53.5 S1.9 BS.T BH2.2
8403 A2.,2 H4.T 83.% 83.9 02,2 BI.9? 2.9 B4.2 88.9 0.7 Gl.9 92.2 6S532.9 9L.4 E4.5 £3.0
100uJ B8J.5 82.5 8l.0 82,0 75.7 8l.8 8.5 B2.2 86.3 88,2 50.3 G0.2 91.7 8E.T 84.9 B80.3
12504 TSe& 8l.1 TH.7 BCeS TELT Bu.T T9.T B1l.7 85.7 87.4 B8.9 E€%.7 S1l.l 87.6 85.1 80.6
1600V Téel TELH TT743 TTeB Tée3 TT.6 Th.8 TH.S B82.5 85.0 B86.3 86.8 88.C 85,7 8l.5 7T8B.2
20304 TeeS TS+F V3.8 T4.2 Tl.8 T4.2 73.5 75.9 83,3 B2.0 B3.2 83.7 85,2 B2.0 719.1 4.6

OVEFALL  1C3.4 194.9 L05.6 1U5.2 1d% 3 lué.5 105.1 10T.0 109.1 110.8 111.4 1132.0 113.2 108.6 105.Z 103.5

CISTANCE SIDELINE PERCEIVED NOISE LEVELS
152 .4 ™ 7.4 81.8 93.49 9%.3 67,3 97.9 99.2 101.5 103.9 105.5 105.7 106.3 10%.3 SE€.9 92.6 85.9
304.8 M ET.5 T9.1 £€4.9 BT.4 8S%5.86 90.3. 91.8 94.2 96.5 98.0 98.1 $8.7 G7.€6 90.8 84,4 7T7.2



124}

FREQUINCY

54
3
aJ

100
125
163

26J
259
315

%+0J
543
530

LS4 8]
LuJdu
1252

1600
2132
2500

3i5u
43Ju
5004y

63C
Aduu
L0039

12594
lbduu
23002

Dy all

TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 5° ROTOR SETTING ANGLE

[SPL referenced to 2x10

-5

Pa; PWL referenced to 0. 1 pW.]

(d} 120 Percent speed; fan physical speed, 2586 rpm; fundamental blade passage frequency, 646 hertz

1CH.9 11248
IEal LUELY
1l9.% 116413

11%.2 11%.5
T1%9.9 122.%
11942 12¢.5

lauae 1219
12C.4 122.2
12243 12149

16240 122.1
121.5 123.1
129.5 128.H

12145 122.%
117.9 L2].%
12442 125.7

113.8 115.9
12C.3 L21.9
117.9 119.4

117.5 118.9
117.2 11A.5
LLE.7 L1€.7

115.8 L1€.4
115.7 117.2
113.3 115.¢

5 1158.7
& 115.u

112,
112,
1lga1l 114.3

LSNTUN]

124.¢ 13E.4

3

111.1
1046. 3
11448

Lia.7
1229
119.1

119.9
121.7
121.1

124.5
122.2
131.3

122,56
121.¢
125.7

l2u.¢
122.3
119.9

11%.5
117.4
117.¢C

L11G.4
115.7
113. 1

1h4.7?
1l+.1
113.2

L35.9

4C

(d-1} Data referred to source and normalized to 1 meter

50

60

T4

ARGLE,

80

1/3=-3CTavE BAND SOUND PReSSURE

112.5
105, 3
L10.¢

112.5
L22.5
117.2

1L5.S
121.1
121.1

12i.1
123.3
1205

142 o4
121.7
L25.5

12C.8
122.7
121.2

il19.9
12U.2
ELa.c0

117.2
L17.7
116Gt

11€.7
L15.0
L14.C

L35.3

1L6.9
135.92
125.1

lig.4
119.7%
1lH.1

116.3
11%.1
L2Lsb

Lelad
12244
13¢C.7

122.9
121.1
125.5

121.1
122.3
12C. 6

1i5.4%
115.5
LT 7

115.7
L1S.w
lLid.o

lla. g
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TABLE XVL. - Concluded, FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 5% ROTOR SETTING ANGLE

[SPL referenced to 2x10°° Pa; PWL referenced to 0,1 pW2)

(d) Concluded, 120 Percent speed; fan physical speed, 2586 rpm; fundamental blade passage frequency, 646 hertz

FRECUINCY
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(d-2) Data adjusted- to standard day of 15° C and 70 percent relative humidity
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TABLE XVII. - FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2>(10'5 Pa; PWL referenced tc 0. 1 pW.]

(a) 100 Percent speed; fan physical speed, 2164 rpm; fundamental blade passage frequency, 541 hertz

(a-1} Data referred to source and normalized to 1 meter
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TABLE XVIL. - Continved. FAR-FIELD QVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

{a) Concluded. 100 Percent speed; fan physical speed, 2164 rpm; fundamental blade passage frequency, 541 hertz
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TAKEQFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[EPL referenced to 2><10'5 Pa; PWL referenced to 0.1 pwW.]

(a-2) Data adjusted to standard day of 15% C and 70 percent relative humidity
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TABLE XVII. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH
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LE:."
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131,

TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

(BPL referenced to 2x10™7 Pa; PWL referenced to 0.1 pW.}

{(b) 110 Percent speed; fan physical speed, 2380 rpm; fundamental blade passage frequency, 595 hertz
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(b~ 1) Data referred to source and normalized to 1 meter
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Ll4.7
113.1

113.4
112.9
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120.4
127.1

129.3
120.4
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111.9
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120.4%
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120.7
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LEVEL
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TABLE XVII. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-8 CONFIGURATION WITH

(b) Concluded.

FREQN MY
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Gad
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Fodd
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- £3)u
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1250y
160G)
L J 2

CVer MLy

FTSTam( ¢

6¢1

152.4
304,80 ¥

110 Percent speed; fan physical speed, 2380 rpm; fundamental blade passage frequency, 595 hertz

(b-2) Data adjusted to standard day 15° C and 70 percent relative humidity
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Tred TheH

10Zs6 1u9.9
TT.¢ Sirt.5
Fla# 74,9

TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10™° Pa; PWL referenced to 0. 1 pW ]
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5.8
Tea 7

Eles
1 TR
#T.8

B4, 8
37.7
RG, 2

Ye. 2
9245
G8e &

S1.3
Hu. 2
3.0

SGe%
91.1
39,5

BBe 4
484
5.4

Bi.5
32,8
T9.7
TEu

T4s
T35

luset

Go. T
81.9
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- Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10™° Pa; PWL referenced to 0. 1 pW ]

{c} 115 Percent speed; fan physical speed, 2488 rpm; fundamental blade passage frequency, 622 hertz
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{c-1) Data referred to source and norm lized to 1 meter
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TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-% CONFIGURATION WITH
TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE
[SPL referenced to 2x10™7 Pa; PWL referenced to 0.1 .l
{c) Concluded. 115 Percent speed; fan physical speed, 2488 rpm; fundamental hlade passage frequency, 622 hertz

(c-2) Data adjusted to standard day 15% C and 70 percent relative humidity

FREQUINCY ahGLEy DEG
1o 29 3] a 5J L] 10 #u 20 140 114 12c 134 140 150 16Q

173-BCTAVE BAND SCUND PRESSURE LEVELS (SPL [N 2u.5 METER RADILS

94 72.8  78.8  T9.3 89.3 75,8 Bu.d T9.7T T9.7 BO.5 8%.7 B8BJ.B £l.9 E2.5 H8E.5 BT.J B9.4

G3 Té,8 TT«8 Thef T6et TTeuw T7e5 T7.83 7742 TT.3 79.3 ©u.3 82,1 83.B 86.2 &BT.8 8%.9
/J £7.6 RT.7 85.4 83.6 84,9 du.2 837 Bu.T B4l B4.4 3,4 E£.3 E5.1 SC.T 9Ll.2 92.4
143 £7.5 Et.P Ba,h B84.5 84,5 A3.3 353.0 B83.0 B4, 86.0 ET.,3 E7.& EE.E SC.3 50,5 S0.7
125 €3, 08,1 §l.9 92,7 90,9 87.2 .1 A8 T 1.9 9%.2 93,2 GZ.4 2.9 92.1 89.6
1114 €2.0 93.0 S0.5 89.¢ A%.3 d8.3  39.0 9.5 9.l 91.6 S3.3 S4.7 53.8 92,0 Sd.06 90.0
204 €1.7 6§2.5 Gl,2 AA.% EBheH B6.0 23,5 BHS  ABb.8 B7.5 B9.5 G0 & 51l.2 SC.3 89%.2 88,7
25dJ Q7.5 93.7 Sl.2 Tl.2 9u.zZ $7.2 B1.3 88.7 90.Z G1.8 §3.3 G4.9 S$5.2 G32.8 S2.3 8%.4
IS GI 1 -6$3.5 52,3 $2.5 Gl.l 9.5 9L.8 930 935 Ghe5 55,3 65,4 S4.5 S2.1 S3.1 8944
U0 .2 9.7 Gl.4 S2.T 9.2 9L.9 92.d 2939 95,2 P6.0 S$H.5 55.3 GB.9 9t.2 Sl.4 5U0.8
S.du 1.7 @3.4 93.4 S3.7 93.4 LT 6.1l 6.l 98,1 99,2 99.1 9.2 §9.5 55.9 91.9 9l.4
LER 7.1 Lude3 $T7.3 lude3 Fb.6 Y%+ Luled lUb.7 199.1 139.9 luhet LloBa4 1101 10Z.1 S57.8 9S5.2
Aoy Cl,.2 ©Z2,2 61,5 6G3.T 93.2 92.8 95.2 97.2 99.2 1J1.3 101.2 EC1.3 1C2.2 S€.8 S3.B  92.4
Loy CL.S G2.% G243 92,48 Hi.T 2.4 9.+ 96.2 8.2 99,7 1C1.U 15le3 LGL1.T 97.2 93.0 92.6
12 50 C2.1 95.8 9n.& ST.8 0 34,9 T4 95 .4 97.6 99.3 132.3 102.23 134.9 1.3.3 95,1 95.1 93.8
1640 Coeh SL.T Gle® $2.3% 9.2 1.7 92,4 95.0 97.u 98.5 109.0 1d1.8 1C2.4 9€.5 92.5 50.8
2004 Cl.R M3,0 Gl.i SA,L 0 $E.5 93.d 3.2 4.0 97.0 99.0 1du.8 l0l.2 L02.8 7.3 93.3 S5l.5
28U HS .l Coe8 Susd 9Le%  Suef 9de6 L9 9Z.4 94,9 9T.3 53,8 56,7 1¢G.4  S4.9 9S0.8 88.9
3l5y £7.8 0C.1 8%.3 SL.C BG.5  9J.0 0.6 91.5 94.1 96.8 8,3 59.1 $%.2 95.0 9.0 BT.7
“lau Ul.6 BS.0  A9.6  Al.l 89,4 HF.1 BR.6 Gll.l 93,6 94.9 S56.8 S7.9 5%.5 94.8 90.1  Bl.2
SJd) PE.7 RTe4 7.1 9.1 #6.9 #e.l  86.T 83.4 91.7 93,2 S5.4 $5.7 GT.7 92.2 89.1 86.1
6o fe.5 Sc.7 BR,Y 86,3 A4,T BT.J Bb.6& 86,8 Fd.1 93,7 55,5 S6.5 %$6.7 S53.B EBT.T E4.3
A0 ud £4.8 HE.3 Ri.T  86.5 84,0 5.2 85.2 86.2 .5 2.2 94,3 3$4.9 6T.1 S2.8 B88.6 £4.9
160G, Eive EAL] 2.4 A3.G AC.T  33.1 3244 83.7 B7.9 39.6 62.3 S3.0 63.27 91.1 B6.8 E2.2Z
12500 Fl.2 R2,T A3.72 B2.5 TS.T 8l.T Hlsd 8342 B6.9 8B.5 90.9 Sl.8 $4.2 BS.4 H&.4& 82.%
L&) Tht T6.0 Tl T.5 T9.8 7T7.5 TT.4 7T8.9 B83.4 85.4 7.7 B38.2 B85.7 81.2 82.4 79.3
2y 72,5 75.5 T1.5 Ta4.9 TLed 73.8 Thed T6.6 Bl.0 87.% 84s0 R4.9 H6.5 04.0 T9.9 75.3

FyEr WL 1oha? LEELS Li5.7 L0E.D 104en 1042 LI5.1L luYat 11146 L1299 11243 112.C Lld.4 LCS.3 15546 104.3
NISTaMLx SICCLTNE PERCEIVED NOISE LeVELS

1524 ™ FE.5 BUL2 S2.¢ S6.d ST.Z Ydad 1043 L03.d 106.2 107.5 lub.d lu6.€ 1CE.5 SS.6 92.9 B6.6
3ug .8 W £f.6 PLL.5 A1.8 98,3 H#9.4 9.6 2.7 Y65 9.9 10U GB.B GB.4 SB.T 9l.1 84,1 1.4

1E1
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TABLE XVII. - Continved. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-b CONFIGURATION WITH

1l2.u
1.7.4
115.5

115,0
12245
2.7

122.2
122.13
123.%

l24.1
127.¢
12¢f.9

122.4
121.4
126.5

Iz 1la6
béiaT
12c.2

117.1
117.4
11549

11844
LiZa7
11241

TAKEQFF NOZZLE AREA AND TAKEQOFF ROTOR SETTING ANGLE

[SPL referenced to 2x1079 Pa; PWL referenced to 0.1 pW.]

(d) 120 Percent speed; fan physical speed, 2596 rpm; fundamental biade passage frequency, 649 hertz

Lléa:
ludad
L1T.4

LiA .5
124406
123.4

1e6.4
12447
1724 .5

L24.7
1244
132.0

124.5
L2547
12645

L2248
124,73
122.2

| )
121.7
Lls.y

119.1
Llc.4
Lia.l

El7.4
1léat
115.%

Lig, 2

1L2.J
1u7.5
tld. &

112, 2
12443

12245

123.2
123,13
125.1

1e5.4
12%.9
114,72

12%.0
12349
12,1

12..8
1259.9
l2z2.7

122.1
tzi.n
1i5.8

11341
113.1
lit.z

Lisa 6
5.9
11l4.3

137.8

LA5="W Tave

Ll4,.
LiTes
115.2

Li74u
124,35
t2l. ¢

116.2
L23.u
L24.z2

L2a.4
1é5.2
131.4

L2=z.2
124.9
LdTW5

L2,
L125. 3
L23.7

122.4
122.¢
121.5

1158
11lG.+
11°.6

LLE.7
Llé.C
115.2

137,17

(d-1) Data referred to source and normalized to 1 meter

D

L39.7
LJ6.9
1l2ad

1l5.4
14305
L2Lsu

118,49
L22au
LZ22.7

L2a, 2
id4eds

Lides

125.4
12%.2
127.3

L2aa%
124.3
122.1

1214
L21.7
L1Sa

1LlT.#8
1176
iih.7?

115, 9
Lls.%
112.4

136, 7

b

Ligd.d
luTeu
1li.1

114.4
t19.1
i20.4

1i7.9
ldus5
L2z.1

123,71
Ld%.h
L4d9. %

125.,4
12543
L1269

12540
L2#as
121.9

Lé2.4
12147
LL3. 4

lzJd.3
119e%
L18.5
lld.a
Llu.4%
115.3

Lib. 6

T3

114 .9
108.2
1J7,.1

1l .4
1dJ.1
122.7

116 .7
L13.5
122 .9

L23 .4
125.7
11%.6

127 .7
125.2
127.49

124 .6
12%.7
122 .9

122.7
121.0
l19.3

14J.5
119.1
117 .4

117.46
1l5.2
11543

1id.hn

AMSLEY DEG

]

AALD LU PREESSURL

112.3
1yR,.2
Li1.3

P26 .3
L25 .3
Ld4 o4

123.9
12345
121.48
L2u.5

L2v.9
LL9 .4

11%.9
LL 7.6
1i7.0

140 .4

N

LEVELS {SPL)

114.2
104.%
I1le6

115.¢C
121.3
122.0

t18.2
L22.5
124.7

E27.2
123.7
13d.5

131, 2

2 l3dau

131.1

129.1
L28.8
126.9

126.2
126.1
125.8

123.8
12+.8
123.2
L123.6
121.4
121.5

la2. 4

100

115.3
109.2
112.1

116.6
122.1
123.0

i19.7
L24.2
126.4

129.8
130.1
138.1

132.5
ldi.4
132.0

130.4
13d.7
129.4

129.2
127.7
12641

127.1
i26.2
124.9

125.3
123.6
123.3

143,3

110

OGN

126G

138

140

1.C METER PADILS

11€.2
L1€.9
12C.5

1él.4
123.8
122.0

121.4
124.7
L24.7

127.86
127.2
134.9

130.s
Lz28a.9
131.3

12E.4
12E.5
12¢.7

127.1
127.2
12%.5

127.8
i27.2
12&.86

12€.4
1é5.9
12¢.5

1£1.7

117.7
118.4
12C4 ¢

1eg. ¢
122.1
12d.5

116.5
121.0
t2i.4

1224
123.7
132.4

12640
1d4.9
126.3

124.1
124.5
122.7

122.4
122.4
122.0

121.6
123.3
12244

123.1
L2l.&
121.8

138.2

120.4
120.6
123.4

L21.3
12d.7
1239.¢C

120.1
119.9
119.9

121.6
L22.¢
12643

1244
123.9
125.4

122.3
12244
124.5

115.%
119.5
116.1

118.9
118.8
117.5

1Li%.C
L17.8
Lib.4%

135,4

SIMPLE
SOURCE
{SPL)

1l4.6
112.4
Llé.6

117.9
122.5
122.4

120.5
123.7
125.4

127.8
12841
136.3

130.4
129.6
131.2

129.3
129.4
127.7

127.3
126.9
125. 6

125. 8
125.7
L24.7

124.9
123.3
122. 8

l41.9

POWER
LEVEL
(PWL)

132,23
130.1
134.3

135.6
140.2
14G.1

138.2
l4la4d
l42.7

145.5
145.8
154,0

14841
147.3
148.9

L47.0
147.1
14544

145.0
l44da. 6
143.3

143.5
143.4
14244

142.6
141.0
140.5

159.4



TABLE XVII. - Concluded. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

(d) Concluded. 120 Percent speed; fan physical speed, 2586 rpm; fundamental blade passage frequency, 649 hertz

FHEQLLATITY

5)
O3
i
L
124
LA

22)
2%)
ilw

44
ED R
HAy

Ay
1oz
125,

L)
)
2R3

ILSs
LIV
L

[CRIN
NI
13a
127
1604
2duu.)
Oyeral |

CTSTeNML

€el

Glad
CEaT
Guet

EC LA
FC.3

£7.l
[
Rbad
Ela0
Slal

P1e5
Tial

Juh.5

Taat
XA

L

TAKEOFF ROZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10™% Pa; PWL referenced to 0.1 pW.]

{d-2} Data adjusted to standard day of 15° C and 70 perceht relative humidity

H2.3
TH.1
L

R3,0
Ghe'
Lhel

GkeT
95 ed

ez
LRl N4

EETR
Ghta
D3eu

“led
Gle?
AR LA

Bl
Va7
n5,2

S3.h
0%
Theh

[P P

Tlel

R2.9

EEN]
Ti.2
P9, 5

2e £
Gha )
2.8

Gi.
Gi. €
STed

G4 &
AT

1Lil..

)
-t

CET
Ve
Gle &

ils &
Gl.4%
Ala)

B7,.°
Rl,?
4, ]

a1,
T5.1
Th,

L

-

| JO
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LR

4l

52

=1V)

T0

ANGLEy DEEG

21V

1/3=L TAv: dan) SCUND PaeSSURE

[ ]
T7.1
35.%

ET.4
G4, ~
5la3
19,5

EE
Gal 5

Ga, b
5.4
Lllen

58 %
G3el
Gley
G357
15,3
5346

G2el
Ha.l
.l
BR, £

HR, 2
RE.T
Euat
Foae'i
The e

L i 7

X
9.9

Al
Tr.2
fi3el

3549
“u. B
SU.3
3.2
G2,

Feu

LA
S, 0

LulGie b

90 s
Ghat
GTete

RETR
LI
e

Si.l
TLe 2
et

Bt
8%5. T
LETEY
dl.a
fTa%
13.6

Lotadt

0. T
IS

Haed  Bha3
Trad T8.5
Bl.d T7.4
85.1 A5.l1
g9.4 9.4
Fder 914
8.2 3T.J
Fied U3 .8
EE TRV E P,
Yi.3 93.]
LT T LI
.5 L MLB
95,2 T.9
5.2 95.4
Ga. 4T WY
3.7 Fx.T
9445 ThaT
LT O B P
Ghe? 244
dled 15
AR.5 SH4.5
gi.a  B3,2
47.9 87.2
#5411  Bh.5
daed  H3.3
dJ.2  HUWu
To.a  Toah
fubes LOB.E

S1DeLlNe
Luvel Luz2.7
Gdad 5,3

B2 .6
7d.5
2.1

35.%
ERRLS
91.3

HE.d
Fi.l

R

95.4
97.8
1d7.6

100 .J
99 .4
194.2

96.9
95,9
94.3

EERLS
3.0
DL ed

A9.¢2
B9 .2
96 .7

BYa.0
Bl.s
T9.0

11347

PEPCEIVED NOISL

90

LEVELS (SPL}

84,59
788
8l.9

B5,3
Fleb
32.3

83.5
92.3
5.4

GTa%
8.9
1J8.3

101.5
lou. 2
Wl.2

99,2
34.8
96. 8

5.9
35. 6
. V)

92.5
9245
9J.3

89,13
B5.2
32.6

112.4

Luu 118

CN
Bh.6 EBl.8
79.5% Bu.3
BZ2.% E9.4
86.9 £3.4
2.4 93,6
93.3 64,0
FUed Gled
4.5 Ghal
0T GTe2
9808 1C1lal
10043 1¢0.6
10343 1lubed
102.7 1C2.9
luled lu2.7
L32.T 1d4el
13045 16l.9
129.7 1e2.3
39.3 100.6
B9 1503
37,2 99.0
95.3 G8.Z
95.3 S8.0
4.3 96.7
92.0 S4.B
9l.u 93.2
T4  90.2
4,4 £6.2
113.2 11346

LcVeLS

5.4 107.2 107.9 1€9.4
3.2 9.7 LOJ.4 loded

120

13¢

144

3045 METER RADILS

£4.1
82.4
£7.0

EG.¢
ELEY
GE.h

1c8.6
LCC.7

4.6
84.8
5044

Cled
G4 .H
S4.1

52.5
97.0
$Tai

1C1.1
10J.6
liu.d

1La.4
1L3.5
1C5.2

1C4.5
L\Ga.7
2.5

1C1.4
101.5
1Cea 1

55 .2
95.8
57.8

S¢.d
5245
E3.7

11¢.0

1{8.3
10C.2

EELS
87.2
5.8

Sl.7
Q4.1
S1.3

S1.7
SEeu
SE.0

7.9
STa4
1uSel

1CCa 7
96,1
1G1.4

SE.S
G8.5
9&.6

S€.8
GE.T
Sh4.T

SEW5
G5.3
53.7
Seal
89.7
Be.6

111.4

Wl.s
93.3

5d.13
Sl.3
89.95

83.8
85.4
92.9

T.9

160

GGe !
33,9
3.7

S5lat
Fl.0
3.3

SJdeh
9d.2
So.2

91.8
92.8
56.5

G4.6
9%.1
9535

92.4
2.4
50.4

89.2
B30
8843

B6. 7
86,5
B4.6
84,7
8l.&
7145

105.7

87.9
18.8
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TABLE XVIII, - FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH %2 PERCENT

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x107° Pa; PWL referenced to 0. 1 pw]

{a) 100 Percent speed; fan physical speed, 2164 rpm; fundamental blade passage frequency, 541 hertz

IC2 .2 LdLl.T
luee? L4l
1Cha] LiT.7

Libet 115.7
112.7% 114,3
1137 Ll4as

115.7 1l¢.2
112.7 lie.d
Teled L2042

leze? Qedad
L2daet 13,2
léea? 12F.4

Telafi 12244
et 127449
I ew tedad

lenel Lot
lreal2 123543
120,15 122,00

708 L21.7
ldbatt 122,11
120ah L22a%

TAeed 121.7
telal L2745
Tduat L2200

Tela 122.4
M bet L2240y
120,73 122.7

12722 13744

li4.2
Loas?
1e4. 7

1¢9.1
11,4
L13.7

L14.7
L1t 2
Lir.7

122.2
13448
127.1

12545
L2113
145,35

1245.1
12%.1
L293.%

leca®
123,72
121.59

L21.¢
Lizae
| ENRH
121.18
120.9
L2..48

Lit.7

A

1/5=7 fave

Loha. 2
Lw3a v
145,28

Llta?
Llzat
1l3.2

112.7
L15,.2
L1E.7

125.5

[
L24ar
124.4

Léee?
122,34
122. ¢
122.4
121a%
L2uat

L3%aB

{a-1) Data referred to source and normalized to 1 meter
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-

1Ja, 7
[V ETY:
Lias T

1.2
111.3
112.¢2

Lli.z2
Pla.2
LLlé. 2

11l&.2
Lets s
LZ2%.3

Ld 1.4
1312
L2ben

L2t. b
129. 5
Leads

12 450%
L2z, ¢
Ll b

ELS. T
Lic.s
L17.%

11¥.3
1i7.4
Llta2

L37.3

YAt

Dy

Ld4. 2
Luslt
iutar

iu9.2
11243
Lléa2

[RVE
ils.2
Li3.7

LET. 8
125.3
L2349

Li%. 4
lened
idieu

L24.0
122.3
LZ2k.5

L2ua
L2043
117.9

1149.2
1L18.3
L1l&.2

L1744
L1%.9
[

135.u

To

Luh . 2
luS .2
Eu.2

la3.2
1ll.3
1L3.7

[V
113.7
l12.2

L15 .3
129.3
L22.3

L17 .4
122.5
119.5

129.1
1173
L17.5

117 .4
L1 .48
1l% 4

lie.7
Ll4.3
il3.0

113.8
111.72
L1t .8

L32.9

LMGLE, DCG

L)

HLUNTD PHLSSURL

lus.?
L06.7
107.7

19B.2
Lil.Y
Litr.7

lub.rm
L1l.7
i13.z2

11643
12243
119.3

120 .4
122.5
124 .5

L14.6
L17.3
Lie.s

115.7
115.)
113.4

111.7
Ll2.3
1120

L1243
Llu.9
Llu.8

13044

9

LEVELS (SPL)

107.2
105, 7
108.7

111.&
113. 3
112.7

109.7
1i3.2
114.7

117.8
126. 8
122.3

L22.4
12544
l22.5

121.4
Liv.8
119.3

11844
L17.8
L15.9

— -
=

LV LI S|

o 2
»3
5
LS. 0
114.4
Ll4. 8

133.4

luu

la7.2
147 .7
lil.2

112.7
L13a.4
iL3.7

110.7
1l4.7
117.z

lid.3
133.3
L2608

Li 3.9
128.0
124.0

123.u
12145
120 .5

L20 .1
i19.3
L1744

117.7
117.8
11645

Li7.3
iL5.%
L1643

137 .0

114

CN

L15.7

124.1
l2z.a
122.5

121.9
125.8
Li15.9

120.2
125.3
113.5

115.8
LiR.4
LL7.8

12¢

13¢

140

Lo METER PADILS

L15.4
118.,9
118.4

127.1

1CS.a 7
Lil.?
11z.7

1i4.7%
119.2
11s.7

114.1%
117.2
l11e.7

l21.8
129.8
1ZE. €

LIC.7
112.2
1la.2

L12.2
115.8
112.2

112.7
L1E.7
117.2

L1E.4
L28 .8
[24.2

12z.4
L2£&45
122.u

12z.1
121.3
12¢.0

Lic.9
11%.3
11€.9

117,.7
117.8
117.5

Li7.8
L1€.3
117.3

LI2.3

| 5:14]

112.7
113.7
115.2

lic. 7T
116.8
Lt4.2

L13.7
L14.7
115.7

116.3
125.8
121.3

1154
12J.5
119.5

L1S.£
117.8
116.5

113.2
113.8
Ll4.5

1L5.3
il3.9
1i3.3

132.C

160

114.1
Lla.s
117.1

115.¢
1i4.2
113.6

il2.1
i13.1
11441

L15.2
i23.2
117.7

116.7
118.3
116.4

I16.%
1l4a.7
113.4

112.3
lit.7
1iC.8B
lag. T

110.8
10%.6

ili.0
110.6
10%5,6

L29.7

SIMPLE
SOURCE
(SPL)

10B.2
1d9.0
lil.C

112.4
114.6
113.5

112.4
115.0
117.4

115.5
L3v. %
124.9

12245
127.3
124.0

124.9
122, 6
121.6

i21.40
120.5
1192

lid.8
118.9
118,2

i18.8
ILt.6
117.3

Lic.C

POWER
LEVEL
{(PWL)

125.9
12647
128.7

130.1
132.3
131.2

130.1
132.8
134.7

137.2
14841
l4Z2.6

140.2
145.0
141.7

142.6
140.3
139.3

138.7
138.2
136.9

136.5
136.6
135.9

136.5
135.3
135.0

153.7
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TABLE XVII. - Continued. FAR-FIELD GVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION
WITH 92 PERCENT OF TAKEQFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE
[SPL referenced to 2)-:1'3!"rj Pa; PWL referenced to 0.1 pW.]
(2) Concluded. 100 Percent speed; fan physical speed, 2164 rpm; fundamental blade passage frequency, 541 hertz

{a-2) Data adjusted to standard day of 15° ¢ and 70 percent relative humidity

FEEQIbMTY ANGLey DG
lu 20 3 3 54 -3V Tu By 90 1au 1i0 126G 1iC 149 1950

L/3~0C TAVE BanD SUUND PRESSURE LEVELS (SPLY CN  30.5 METER HANILS

LN 5.5 TZed 1.5 T4.5 15,0 T4.5 Te.3 TG 17.5 T7.5 7T9%.0 1¢.8 €C.C £1.0 ¢&3.0
hE T4eg 75.0 T9.3 Taed T3.5 TS9.0 T4.5 To.d Thal 73.0 8.5 1%.8 82.0 82.5 B84.0
Ju 75.0 775 T5.0 T75.5 15.9 T8.d 79.5 T7TB.0 79.0 fl.5 @®l.5 El.B B4.C B4,% B85.5
Loa Fl1.L Bleg RJWQ 8l.0 1B.5 T79.5 7945 TH.5 BL.5 33.u B3.C §4.2 E££.0 E5.5 EB7T.0
Ldn £3,1 A4.n 94.1 B4.l  Al.& B2.6 Bl.0 B2.1 836 4%.1 85.6 86.3 £9.6 8€.1 8T.1
Lt £E.5 A4.5  A%.0 83,5 BZ.5 42.9 Al1.0 82.0 83.0 B4e0 84,0 EEL2 86.0 BI.5  Ba.5
2 B€.L BE.Y  BS.C  Bi.u  BL,5 B3J.2 82.0 79.0 8J4J 91.0 83,0 E3.8 BES5.C 84.U 24.0
25+ BG.J H8.5 BT7.5 E5.% 84,5 83.5 Bl.Jy 8Z.J 93,5 B85.0 H6.0 87.3 B87.5 8&.0 A8%.0
RS G1.5 5C.5 88,0 H9.0  d6.5 H4.0 dL.53 K35 45,0 B7.5 89,0 BY%.3 £5.0 £7.5 £o6.0
LIS i R G2,% 92,5 9y.0 d4%.0 BB.L 85,5 A6,5 83,0 9.5 S0.5 5$1.8 5Sz.C £<.,0 E7.0
Sd) 10140 101.5 10%.5 1d4.5 GE.5 99,3 93.8 92.5 97.0 Ju3d.5 10Ll.5 1C8.T LCQ.0 9%.0 96.0
640 6.5 $7.,0 99.0 G7.5 95.% 94,3 93.0 B9.5 9.5 YT 0 66.0 S5.8 %6.GC 4.3 91.5
VS| Glet S2.6 Grel S3.1 92,1 Y9.6 89.6 Fu.b 9246 G4.1 Gheb T4 GEL] GZ.8 B9.0
1o .7 GT.7 QLT L01e2 Lul.2 96.7 02,7 92.7 95.2 98.2 S6H.2 S9.4 58.2 S€.T 907
1254 63,1 G4.1 G9%.& 9T.L U665 93.1 A6 JULS 92.6 94.1 S4.6 $5.5 S5.& S3.1 89.6
1Hud 4,4 94,7 BH, 0 55,2 GHE.T 94.7 93,2 B9.7 S1.7 Y3.7 S#.2 S6ai S8, §1.2 85.7
2L C,.1 93,3 94,8 96.3 95,3 92.3 8r.3 A7.3 859.8 91.3 GZ.B %4.1 %5.2 6§1.3 87.8
2%J') €. Gled 82,5 YRt Sd.d Yled 8T.4 Bb.d BB.G 90.4 GS2.4 52,2 53.% 86.9 86.4
3L54 CUuh 1.6 S2.E  Fhel S3.l U3 RT.1 85.60 8.1 9).6 Ql.s& Gl.5 52.¢ BG.6 ES.6
LN Gle? OLe8 9248 D, 92,3 HILd 83,3 Ahl.d BT.3 B8.d 503 S0.6 S1.8 EBEf.8 £4.3
50U0) 86,0 9U.L 9.1 S3.0 9C.6 4T.l A3.6 32.5 B5.1 36.6 8%.1 P8.5 SC.E BE.l 83.6
630u 0.6 90,4 B1.5 Sl.5 HH.H 87,9 83.4 80.4 H3.T Bb.a EA.5 FS.3 Ef.4 Ef.4 BLl.Y
HINRIYS €3.7 8C.3 94,8 90.4 HT.4 B0.4 32,4 80.3 B4 35.9 84,4 81.2 E8.8 8.9 Bl.8
L O B7.5 FG.1 3%.0 8%.1 #%,0 d4.9 Bl.1 TT.1 8.6 3.6 Bb.E BBl BT.6 B4.6 B8l.6
P2500 1.0 E£R.S 87.5 BF.9 H4.0 83.0 Ti.5 T84 Bl.5 H3.0 85,5 £5.5 E7.C E2,5 Bl.Q
léouu Fau7 BA.2 AR.? 85,2 Bl.2 T9.7 T5.7 T4.7 8.2 Av.2 682.2 €2,1 B83.2 8u.T 7.7
2auy Eleft HI,6 HKL.9 81,5 T7.3 T75.3 T2.9 T1.9 15,8 7T7.% 18.9 15.5 8C.4 7T8.3 Ta.4
OWER ALl 107e0 LuT.0 L0A.E L0S.3 LuT.2 Lu4.9 1ud.0 ludel lude.d lu7.u 106E.4 LCE.9 10T.Z LC4.9 101.9
CISTAMCF SIDELINE PERCOIVED NGISE LEVELS
L5244 M El.% RE.5 ©%.£ 89,0 5.5 9d4.0 96.9 95.1 97.8 191.3 10G.5 S5.9 69.8 94.7 89.0
304.EH 1.7 BC.0 AT.% 81,0 90l.3 90.2 8).4 B7T.3 30.1 93.9 92.9 92.2 Sl.€¢ 86,7 8u.8

160

4.
B6.9
874

85.9
84,5
B3.9

82.4
83.4
8444

B9, &
93.4
87.59

B6.9
B8, 9
8645

6.1
8447
3.3

82.0
la.2
83.C

TB.4
8.9
T6.7

16.7
That
T0.7

59.7

B2.1
3.5
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TABLE XVIIL. - Continued, FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 82 PERCENT

FReQUINCY

5J
63
84

1id
12%
LA

2ud
252
E B!

Guid
UG
had

RJU
Loy
1250

160y
2335
2%y

315y
4UY
SlUdho

42 0u
RuuD
lotod

12500
Lhlda
20002

OVEk n L

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10-% Pa; PWL referenced to 0. 1 pW.]

{b) 110 Percent speed; fan physical speed, 2380 rpm; fundamental blade passage frequency, 585 hertz

122.1
127.1
L3s.7

i 124,72

LZ4.3
129,49

LZ4 .44
12541
12249

122.7
L22.7
121.3

12C.¢
121.7
lai.9

2 120.7
£ L19.2
2 L19.2

139.2

39

67,1
10A.1
112.#

1118
119.1
117.2

1i6.1
119.1
122.2

122.1
126,46
13%.7

125.2
L2%,3
129,49

12449
12541
123,79

l2z.7
1ds5.2
t21.2

117, ¢
la1.7
l13.¢

lld.2
115,7
Lig.2

L3a.¢

(b-1) Data referred to source and normalized to 1 meter

4C 5J

U

70

ANGLE. DEG

80

1/73-M0Tave BARD SGUND PRESSUPRY

lLuash 1uf,o
106.1 lwbal
Lldel Lluas

11d.6 114Gl
116.1 115.6
118.2 114.7

1l4.1 114.1
Llf,& 121.1
L17.7 LiBsz

115.¢ 11%.1
123.1 1241
13842 13247

1242 122.2
123400 123.3
129.% 129.9

124.7 L23.9
12546 124.¢
1244 L2349

122.2 12242
122.7 12242
12143 L2CH

115.1 1191
11G.2 LL7.7
11R.4 1i€.y

11E.?|117.2
Ll6a2 115.7
L15.7 Ll4.7?

L3&6.7 137T.3

lu7.l
L
11J.1

1li.1l
L14.1
lla.7

113.46
12040
1l6.7

il7.1
123.1
13z2.d

L2u.7
L21.3
127.9

L2L.9
12541
lau.n

124.7
l2ua T
LL7.4

l19.1
EL7.7
L17.%

116.7
ll4.7
Ll3.7

idéal

10%.6
107 .1
109.1

111.1
L15.8
115.7

11l.6
11541
115.7

118.1
122 .4
[33.2

2L .7
121 .8
125 .9

12J.4
123.6
119 .4

119.7
177
ll6.8

116 .6
L1557
1l% 44

Li4.7
113.2
1i2.2

136 .43

108 .4
1Wé.06
L1d.l

L1246
118.1
114.2

LL2.e
ll6.l
1L18.2

Lid.o
124 .6
135.2

124.2
L23.3
128 .7

122 .4
122.1
L0 .5

119,2
LLB .2
114.58

115.1
L15.7
114.0

i15.2
113.2
113.2

137 .48

W
LEVELS

10%2.1
107.1
Lli. 1

113.1
1l6a 6
11647

113.1
lLi6. 86
119.7

119.6
L25. 6
135.2

12447
124.3
128.49

123.4
123.1
12la4

1.2
120.2
[18.3

17,8
119.2
1i7.8

1la. 2
115.7
117.3

138.2

100

110

(SPL) N

109.1" 111.1

10%.1
li2.6

1l14.6
118.1
113.7

ll4.1
i18.1
122.2

123.6
127.1
136.2

127.2
127.3
129.4

125.4
125.1
124 .4

123.7
122.7
120.8

121.1
12u.7
119.9

120.2
119.2
1i8.7

139.7

111.1
113.6

11641
118.8
119.2

1161
119.1
122.7

124.1
128.1
137.2

127.17
128.8
130.9

12745
127.6
126.4

126,7
12447
124.3

12446
124.2
123.4

122.7
122.2
121.2

l141.2

12¢

128

L4Q

LeG METER RAQILS

11C.9
112.3
115.4

117.3
118.9
112.4

117.9
121.4
1%2.8

123.9
12£.4
134.5

127.0
128.1
13u.7

L21.2
126.9
125.7

1eE.0
L24.5%
122.1

123,5
122.5
121.8

lé2.2

121.2
121.3

135.8

112.1
L12.6
116.1

116.€
121.6
L17.17
118.1
119.¢
lel.1
l23.1
127.1
135.2

12747
127 .8
130.4

128.C
128.1
125.%

124.17
124.7
L2z.8

lel.é€
122.2
121.4

122.7
120.7
12u.7

laC.]

1)€.¢6
120.1
11€.7

117.6
Lis.6
11¢.7

121.1
123.1
136.7

124.7
124,13
127.4

122.4
123.6
121.9

iél.2
121.2
118.8
lzC.d
L1S.2
118.9
11%.7
115.2
115.2

13¢.7

15¢

160

117.5
119.5
128.5

120.¢C
L17.5
116.5

1153.5
116.5
115.1

117.C
120.90
126,11

115.6
118.7
120.8

117.4
117.0
115.2

1i4.7
114.7
113.23

111.6
113.3
111.5

112.9
112.9
111.0

132.4

SIMPLE
SOURCE
{5PL)

11.9Q
111.7
114.0

115.1
118.1
1i7.1

115.5
119.1
120.2

121.3
125.4
134.3

124.9
125.3
129.1

124.7
124.8
123. 4

122. &
122.1
120.%

12043
120414
119.3

119.5
18,2
117.9

138.3

POWER
LEVEL
{PWL)

128.7
129.4
131.8

132.8
135.9
134.8

133.2
1346.8
137.9

139.0
143.1
i152.0

142.6
143.0
l46.8

142+%
142.6
141.1

140.4
139.8
138.2

138.0
i37.8
137.0

137.2
135.9
135.6

156.1
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TABLE XVIIL - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION
WITH 92 PERCENT OF TAKEOQOFF NOZZLE AREA AND TAKEQFF ROTOR SETTING ANGLE
[SPL referenced to 2)‘:10'5 Pa; PWL referenced to 0.1 pW.] -
{b) Concluded. 110 Percent speed; fan physical speed, 2380 rpm; fundamental blade passage frequency, 595 hertz

{b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

FRECQH =MLY afG Loy DEG
16 20 id 4u Sd GJ 70 a9 0 L0 110 12C 13C 140 150 160

LA3=CCTAVE HARND SOUND PRESSUPE LEVELS {(SPL} CH 30,5 METER RADILS

il 5.4 T5.6 TT.4 T4.9 7.7 TT.4 T2.9 T8.9 19.4 T9.4 Al.4 El.2 $8Ze.4 E4.4 BE.9 £87.8

&3 75.9 78,9 Th.u Th.d 8.6 To.d TTa4 76,9 Tl.4 7%.4 Bl.4 B2.6 83.5 85.9 B88.4 89.8
RO Eleth 5249 BLeS &Cu4d Bud9 8.3 T9.4 BOus 8l.4 B82.9 53,9 E5.7 EE.4 €7.9 89.4 9C.38
LJ3d 1.4 B2.4 EL,S 8C.% 30.4 8l.4 8i.4 B2.9 3.4 B4.9 Eb.4 ET.6 B8€.5 EE£.9 BS5.9 50.3
125 g6.0 58,7 83.4 864 85.9 84.% 85.9 B8.4 86,0 AB.4 88,9 89.2 5$1.5 90.4 89,4 B7.8
1&a £7.0 A%.U ET.5 RR.5 B5.0 #5.0 86,0 B4.5 87.0 BG.0 89.5 88,7 EE.C ET.0 87.0 6€6.8
2uu E7.4 B87.4 Bb.4 4.t 84,4 83,9 8l.9 B2.9 83.4 B4.4 B6.,4 EB.2 E8.4 £7.9 87.% 85.8
250 €C.% A9.4 89,4 A9.% 9lea Fu.T 304 B4 86.9 8B.4 B9.4 91.T €9.% 89.9 88,9 86.8
315 2.0 92,0 9).5 83,0 8R.5 HT.o A7.0 AR5 0.0 92.5 93,0 93.2 62.C 9C.0 88.5 B85.4
4dy Gled %52.% 9.3 BG, 9 B%.3 87,3 88,3 a8.4 89.8 93.8 94,32 5S4.1 63.2 9$1.3 8E8.8 8.2
502 €4, ST.3 GhH.8 73.3  94.3 93,3 92.8 94.3 95,8 97,3 9SH.3 9E.6 7.2 92,3 91.3 90.2

L 1V] LS4 105, LOA.9 LUO.4 102.9 lu2.4 103 .4 W5.5 105.4 106.4 10T.4 1G4.7 1C5.4 10L.9 99.9 56.3
HQ2 G2.4 93,4 S3.4 G2.4 $2.4 Susd 919 T4 94,9 97.4 <€7.9 57.2 G7.5 S4.9 5C.9 B89.8
Lduv $3.4 Gh.h  S&.h4 93,9 $3.4 91.4 9.9 3.4 U%.4 9T«5 9.0 98.3 98.6 94.5 90.0 88.9
12453 §7.C 16C.0 LOU,C 55.5 102,90 98.0 97,0 99.3 99.0 99,5 101.0 100.8 100.5 S7.5 92.0 90.5
16040 €3,6 94,% 95,0 95.0 94,0 92,0 93.5 92.5 93.5 99.5 ST.6 G7.3 SE.1 92.5 B89.6 87.5
29 3.6 95.1 96.1 95.5 04,8 93.1 9.6 92.1 93.1 95.1 GT.& GS£.9 G8.1 92.6 90.1 BT.0
251.) 62,3 S3,d 93,3 94,3 93.8 90.8 B89.3 S0.3 9le3 Q4.3 5643 95.6 55.8 91.8 B87.3 B5.2
315 €L.G Ti.h SZ.4 GleS 9L.9 F.h B4 BB.9 B89.9 93.4 SB.4 Sh.T S4.4 GC.9 8.9 Eh.4
4303 Gl.2 §2.2 92.7 92,2 Gl.7 9u.z 87.2 87.7 B9.T 92.2 94.2 G4.0 6G4.2 SGCL.T B6.2 842
SO0d CL.C S0aB 9.5 90U.5 S§G.0 B7.3 6.0 Bb. 0745 Q0.0 93.5 Sl.3 9S2.0 E€B8.0 85,5 B2.5
6304 £7.B PS.3 8H,3 B7.$ 87.9 8.8 85,3 83.8 36,3 89.8 92,3 92.2 6C.3 8€.8 83.8 80.3
BuJd £3.2 HB9.7 B8&,d ar.3 B5.8 85,5 Bi.% 83.8 87.2 B8.B 62.3 90.6 90.2 B1.,3 84.2 8l.32
LIwdyd 6.5 BO.) B6.C 85,5 H4.0 HB4,5 8l.5 B2. 86,0 AT.0 60.5 88.9 88.% Re.0 83.0 78.6
12500 £4,6 B4 H3I.G B4.4 B2.9 82.% Qb BJ.9 83.9 B3.9 BB.4 BT7.5 E8.4 ES.4 B2.9 78.6
1At 1.0 R3.0 8J.5 Bu.u 9.5 T78.5 T7.0 77.0 79.5 B83.0 856.0 85.0 P45 82,0 79.5 15.8
20023 76.2 A0.3 7.3 TheB T75.8 T4,B8 T3.3 74.3 TB.3 7948 82,3 £2.4 81l.8 BC.3 76.3 T2.1

OVEPALL 10548 L0542 L3947 LC&LT 1uT.d Lub.l 1U6.1 107.9 10B.2 L09.7 11ll.1 16%.7 11C.C 10€.5 104.3 102.4
CISTANCE SEOELING PERCEIVED NCISE LEVELS

152.4 M 9.7 92.U 9549 96,5 99,2 99.3 lub.v 101.9 102.7 104.2 105.2 10340 102.0 9£.86 S1.6 84.3
304.E ™ 69.5 R3.3 BF.7 BRI 9L,4 9l.7 92,5 94.6 95.3 96.8 S7.7 95.3 S4.2 B8B.b 83«4 Thal
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TABLE XVII. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT

FPECQUENCY

30
63
Ry

1o
125
164

290
25u
315

&)
SJu
63

HJud
ludu
125u

16049
20
290w

3thu
400
5Luu

4304
BOUu
10000
12500
160132
20004

OVERALL

110.1
1CR.1
117.7

114.7
120.1
11941

120.72
122.7
lzz.2

108.6
120.2
118.9

118.7
117.3
1L6.7

127.¢C

OF TAKEOFF NOZZLE AREA AND TAKEQFF ROTOR SETTING ANGLE

[BPL referenced to 2x107° Pa: PWL referenced to 0, 1 pW.]

{c) 115 Percent speed; fan physical speed, 2488 rpm; fundamental blade passage frequency, 622 hertz

.l
10S.6
117.7

114.7
121.1
Lia.¢

120.2
L23.7
124,2

12€.2
124,71
134.3

124.4
124 .9
1315

124.3
126.2
L24.5

123.8
123.2
12t.8

121.1
L2L.7
l2C.4

l120.3
119.4
119.2

13%.0

102.1
1G7 6
11h6.7

11247
libat
117.6

117.2
El4.7
12¢.7

125.2
1237
129.8

1233
124.9
L36.5

124.0
12541
12345

123,72
122.7
12J.58

L1v.¢
12J.2
113.49

113.2
[la. 8
Lloe 2

137.4

44

(c-1) Data referred to source and normalized to 1 meter

s

[3V]

70

ARNGLE, DG

Bl

1/3=00TaVe BAND SOUND PRESSURP:

158,1
L136.&
117.2

11i.7
117.1
1l6.1

115.7
121.2
L2G.2

L23.7
124.7
L3d. 8

128.1
L24es
L3l.3

125, ¢
127.7
125.5

124,71
124.7
12343

12i.6
l2u.?
119.9

1CE. 8
1ih. 6
Liz.7

11l.7
1186
Li5. 6

lla.7
L13.7
119.7

l2e. 7
122.2
131.4

l2z2.y
L2249
l28.5

123.5
L25.2
124su

12248
12242
121.3

119.1
118.1
ll6.4

116.8
115.4
113.7

136.9

1UT7.6
1u8.l
111.7

lis.7
117.1
1L7.1

ll4a.2
ligav
118.7

ldla2
121.2
L3v.3

12243
LZ2i.9
ldb.5

l2z.4
124.2
12l.3

121.3
12u.2
118.3

lig.l
L138.7
1i7.4

117.7
115.3
114.7

Lid.o

110.1
10741
116.2

112.2
L18.6
li6 .6

113.7
119.2
L19.2

123.2
121.7
126.3

124 .8
123 .9
128.0

122 .0
124 .2
121.5

L2l.3
119.7
113.3

l1A.6
117.1
liba%

ilb.2
115.3
114.2

135.6

LLO .5
1J%.1
114.r

113.7
117.5
119.1

114.2
L17.7
118.7

L2L.7
122.2
131.13

125.8
125.4
129.5

123.5
124.2
121.5

120.3
120.7
118 .8

1i7.1
117.2
116.9

117.3
115.8
115.7

136.8

QU

liu

110

LLVELS (SPL)Y [N

l.9.6
1u9,1
112.2

115.2
118.1
119. 5

115.2
118.2
119.7

122.2
123.7
134.8

127.58
126.4
128,.,5

126.0
128.7
124.5

123.3,
123.2
121.8

120.4
121.2
119.9

120.8
118. 8
119.2

139,11

112.6
11d.1
1i3.2

115.2
12u.8
117.6

116.2
1i9.7
121.2

12447
125.2
135.R

i28.8
1254
L30.5

126.0
127.7
125.5%

124.8
123.7
122.3

122.1
121.2
120 .9

120.7
119.3
L1%.2

40,1

ilz.¢
111.4%
115.7

L17.7
12U.6
120.1

118.7
123.2
i123.2

12e.7
125,71
134,32

129.32
129.9
133.0

123,40
129.2
12T.0

126.8
125.2
124.8

125.1
124.2
123.4

123.8
122.3
lz1.2

lal.o

12C

13¢

14¢Q

1.0 METER RADTILS

114.4
112.9
116.9

118.5
121.4
120 a4

115.5
124 .5
122,38

127.0
1ZE.9
13¢é.0

1250
125.6
133.2

1808
130.0
127.3

1€t
126 .0
123.¢&

124.5
123.5
122 .59

123.7
122.3
lzi.8

l4l.8

113.¢
115.¢€
118.2

118.%
L23,.¢
118.¢

115.z2
122.2
122,%

V124.2
126.7
138,32

12B.8
12B.4
12z2.0C

1ZEB.C
130.2
127.¢

12€.3
1¢5.2
124.2

l22.1
123.17
122.%

123.8
121.2
121.7

l42.C

Liéal
117.1
121.7

12C.7
12C.1
11541

g

1.2
21.2
1.1

124,2
124.2
13z.8

12€.3
125 .4
127.5

123.5
124.7
122.5

122.3
122.2
12C.3

121.6
r21.7
120.4

12¢.8
12C.9
11S.7

138.5

156G

118.1
12041
121.7

121.7
120.8
11S.1

116.2
119.7
11%.2

12t.2
121.7
132.3

122.8
121.9
12&.5

121.0
L2l.7
119.5

1it.8
118.2
117.3

11641
117.2
117.5

118.2
116.8
115. 7

13¢.5

160

119.5
121.0
123.5

121.1
119.5
120.0

118.1
119.6
11£.8

122.1
120.6
128.6

12l.1
12l.2
12444

118.9
120.6
117.4

116.2
116.2
115.8

114.1
ll4.7
1l3.6

i15.0
Ll4.1
li2.5

134.8

SIMPLE
SOURCE
[5PL)

12,8
113.2
1L7.2

Li6. S
L1%.8
118.6

117.3
120.9
120.9

124, 0
124.,2
133.8

12647
lebe5
130, 2

125.4
127.2
124.5

123.8
123.1
121. 8

121.3
121.0
120.2

124d.6
119.2
118.56

139.0_

POWER
LEVEL
(PWL)

130.06
131.0
134.9

134.6
137.6
136.3

135.0
138.6
138.6

lel.7
i%l.9
1515

144.4
l44%,.2
L47.9

143.1
144.9
142.2

L41l.5
140.8
139.5

139.0
1318.7
137.9

138.3

13609

136.3

156.7



TABLE XVIII. - Contnued. FAR-FIELD OVERSPEED NORE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION

{(c) Concluded. 115 Percent speed; fan physical speed, 2488 rpm; fundamental blade passage frequency, 622 hertz

FFEQU-NCY

5.)
£3
]y

luv
125
164

20
251
ils

4y
500
A3

aGd
tudd
1254

1600
FAOVN]
2500

3154
430G
LTSIV
£30U
A UG

19002
12500
160uUu
20000
Ovikall
DISTANCE

152.4 M
304.8 M

6EC1

WITH 92 PERCENT OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

1C

AV
TBa.4
ER LG

ET.C
Cdes
ES.4

Cead
£3.0
63,5

52.%
3.0
10t.0

£2.0

524
£4,4

1C€.5

El.1l
T1.0

[BPL referenced to 2%10"° Pa; PWL referenced to 0.1 pW.]

{e~2) Data adjusted to standard day of 15° C and 70 percent relative humidity

24

TTak
19,9
BE .U

92,4
9144
8.4

5D
Y4 .U
94.5

G5 ute
54 .7
1632.5

95 .0
95.0
10146

Ghel
6a2
Ghast

92,5
92.7
Sl.v

85 .8
4G .8
7.5

BE L5
83,0

8La3

1S W0

30

TG4
T7.9
ET.C

LR
4.4
£7.9

7.5
89.9
9i.c

SY9.4
G349
Lde s

G4t
B4,
Livds £

F4. 1
Gire T
T

fided
HZ2.2
SJal

84,3
8,3

Bhao
n3.49
R4ub
TTa3

137.3

4(

Sd

60

T4

whGLEs DeC

8o

143=CCTaVE BahD SCUND PRESSIIEE

T84 4
T6.93
B7.5

A4
BTt
-]

.l
51.%
S0.5

G3.9
Sha
LG3. v

Gh. B
Sh.0
Lulet

S8.65
904 %

THy
Th.9
83.0

8.0
ga. 9
RS, 9

B5aw
89, v
H9.0

52.9
G2eh
Lid. 0

93.u
RV
SEa

~ -~
CETY:]
Hhe £
93.9

G2.5
Gl.7
IV
HT. 9
6.2
F3.5
B2.5

5.0
T4.8

Lwbed

GCa 2
9l.1

TT.%
T8.4
82.4

H4.0
BT.4%
8T.4

B4.5
89.4d
89.0

9L 4
Gl.4
lud.b

G3.4d
LENN
el

YZal
G442
9l.%

Flev
HI.T
87.5

BT ed
3673
8445
83.4

T9.1
TH.d

BG « 4
LERES
4% .5

B2 .5

88.9
86,9

B84 .0
89 45
BY .5

W4
91.9
9R.5

95.0
4.1
98,1

2.1
Qb a2
AW

31.0
33.2
37.5

BT .3
85 .2
Al.E

4l.9
79.1
7543

1555 109 .5

$IDELIME
9.1 1.0
91,2 92.1

80 .9
T9.4
85 .0

B4 .0
87.9
A9

B4 .5
RB.0
89.0

91.7
F2.4
101.5

6 W0
95 .0
99,5

43.6
Q.2
l.4

LIV
93.2
38 .0

BAad
ASe3
8 .4
A3
T
Thad

6.8

90

LEVELS (SPL)

19.9
IETRE
8245

85.5
S3. 4
9,9

5.5
Bd.5
Q0.0

G244
93.9
105.0

98,0
97, 1
8.6

L
9B, 7
ELTE]

93.0
927
9leu

89,3
B9.3
87.0

8645
82+6
BU. 2

100

B2.9
80 .4
B3.5

B5.5
90.9
BT.9

86 .5
0.0
91.5

94 .9
5.4
6.0

99.0
EETY]
102.6

96.1
97.7
I5.4

3445
93.2
1.5

90.8
89.3
8.0

Bo. 4
B83.1
83.3

110

ik

B2.9
81.9
26,0

£6.0
50.9
S0.4

9.4
53.%
53,5

6.5
55.9
104.5

9G9.5
1GJ.1
103.1

GBal
35.2
S6.9

Coat
4.7
S4.0

9.8
G243
G0.5

85.5
96.1
82.3

109.1 110.t 11C.9

PLRCZIVED NOISE LeVELS

Wi.l
Q3.6

134, 1
9644

124 .7
7.2

105.2
37.2

12§

12C

0.5 METER RADILS

Byt
83.2
1.2

£E.8
91.7
0.7

S0a2
54.8
G2.3

St
G1e1
10¢€.2

$5.2
99,7
1¢3.3

58.5
10040
5742

5&.3
95.5
92.8

53.2
Sl.6
$Q.0

29 .4
B6.1
82.9

111.5

104.9
S7.0

83.5
BG5.9
BE.¢

SC.C
93.%
EB.C

ES.E
$2.5
53.0

S4.d
SE.S
ICE.E

€5.C
8. L
1C2.1

SE.1
1C0.2
€6.5

S6.C
S4.7
G3.%

SC.B
Sl.7
GC.L

EG.E
BS.¢
E2.B

111.5

1G4 .C
Sh.3

BE.4
BT7.4
Sia0

51.0
9.4
ES.4

8.5
51.5
9:.0

S4.4
S4.4
16446

€7.0
$546
€746

52,6
GL.7
Fzate

9z.0
Sla7
5.5

Si.3
8.8
2145

E€.5
84.7
B8C.8

1C8.4

150

g0.4
0.4
c2.4

52.C
53.9
8544

89.5
90.0
89. 5

9la.4
91.9
162458

93.0
92.Q
96. 6

Si.l
Gl.7
85.4

87.5
BT.7
8645

84,8
BG.2
B4.6
84.0
80.6
T&£.8

106.6

93.8
5.7

160

eg‘ 8
9l.3
53.8

9le4
89.8
90.3

88.4
89.9
88.9%

5243
G0. 8
58.8

513
Gl.4
94.5

B9.0C
9046
87.3

85,5
B5.7
B5.0

2.8
82.8
80.7

80.7
17«9
T3.6

104.9

B7.3
78.7
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TABLE XVIII. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 52 PERCENT
OF TAKEOFF NOZZLE AREA AND TAKEQFF ROTOR SETTING ANGLE

5 Pa; PWL referenced to 0. 1 pW,]

[SPL referenced to 2x10™
{d} 120 Percent speed; fan physical speed, 2506 rpm; fundamental blade passage frequency, 849 hertz

{d-1) Data referred to source and normalized t5 1 meter

FREQULNCY ANGLE, DEG SIMPLE POWER
SOURCE LEVEL
16 zU 3¢ &g 50 -] Tu 30 20 190 110 12¢ 13¢ 140 15G 160 [SPL)  (PWL)

1/3=NCTAVE HAKL SGUND PRESSURE LEVELS (SPL) CN 1.C METER RADILS

5 11607 112.7 11027 11427 141.2 11442 11442 114.2 113.7 112.2 L15.7 11644 11842 118.2 115.7 124.1 116.1 133.8
63 L9 11d.6 108.¢€ 108, 1 19% 0 1u9.1 1131 111.1 109,1 111.1 113.6 L14.9 11T.1 il18.6 120.6 125.0 I15.1 L32.9
LV 18.1 115.6 11541 11341 11441 Ll4.1 112.6 112.6 114.6 11541 117.1 121.9 123.1 12241 122.1 125.5 118.7 136.4

160 1eCol L1E.¢ 11,1 11€46 115.6 316,6 11lé46 L1656 L1746 1076 115.¢€ 1i)odh 12241 122.£ 123.6 123.5 119.4 137.2
i2v 123,7 125.7 L2942 L2227 12242 11947 1132 12042 12047 12242 123.2 12244 123.7 123.2 123.7 123.0 122.4 140.1
160 b24,2 123.% 122.€ 120.1 121.6 L1946 £19.1 12145 121al 121u6 122.1 12C9 121e7 1216 121.6 121.0 121.3 139.1

209 12546 L2646 12306 1244 € L1S.1 11846 118.1 119.1 L17.1 11941 152.€ 12244 1Z4.]1 122.1 121.6 L20.5 121.2 138.9
259 127.2 L25.7 L2647 12427 121e7 12147 12322 120.7 121e7 12322 126.7 12429 12642 1247 121.7 12%.6 123.8 141.5
315 12741 1256 129.6 L2541 12241 12246 12146 L2245 L2246 L23.6 125.6 124.9 126.1 1241 1224 120.0 124.0 141.8

LAY Q2B.1 12642 128,42 12547 125.7 12442 12442 12722 12647 1272 13247 121.9 125.7 1267 123.7 l122.¢ 128.1 . 145.8
Suug 12542 12F.7 126.2 12642 127.2 1262 12%.7 126.7 12B.2 127.2 12942 1284y 130G.2 1:26.7 12347 122.1 127.0 144.7
639 13327 131e2 137.2 136.7 13407 L3010 132.7 132,2 133.7 134.2 137.2 138.5 13%.2 134.7 132.7 128.6 135. 4 153.1

TJe 12%.8 12543 12743 127.5 12743 125.8 12648 12848 13003 13048 137,86 131.0 131.f 12%.8 125.3 123.6 129.4 147.1
10wy 124.3 L24.8 126,3 127.8 127,39 12%,3 125.3 127.8 129.3 12%.8 132,23 130.0 131.F 127.8 123.8 123.2 128.7 lab.%
1¢5) L1eleh 12940 131.C 130.5 1295 12820 13045 12945 130.5 132.5 135.0 131.7 133.0C 12£.5 125.0 124.9 131.0 14B.7

10912 18440 124.5 12645 12740 12600 L2543 12440 12625 128.5 129.0 131.0 130.3 131.C 127.0 123.0 120.5 127.6 145.6
ZJv] 12447 126.2 126,71 12847 12742 12042 124 .2 12642 12922 12947 132.7 13Ce4% 132.2 1277 123.7 12l. 6 128.8 14645
2500 12244 12349 12449 12€4% 12946 12349 122.9 12349 12649 127.9 130.4 128.7 128.5 175.9 1214 1i8.9 12645 144.3

31%u J21a7 122.2 124,2 12507 123,272 123.2°221.7 122.7 125.2 12747 130.2 127.5 1277 125.2 120.2 118.2 125.8 143.5
LN l1d2a2 12347 12442 12547 12342 12342 18)e7 122.7 125.2 12642 128.7 126.5 1747 12542 120.2 117.6 125.1 142.8
RV 12043 1223 12222 12442 122.3 12008 11P a8 L21.3 123.8 12440 127.2 12%.2 1248 1228 120.3 116.8 123.8 141.5

B TLE.7 12147 121.7 122.1 11646 12122 119,2 119.0 122,2 125.2 127e7 156.0 1247 12%.2 118.7 115.7 143. 4 14l.1
Buiy LEwa2 12242 1217 121.7 11922 12002 11842 119.7 12347 12447 12742 412446 12547 1247 116.7 115.8 123.2 140.9
10uuvo Li#a3 1208 12047 12008 117403 11943 11648 118.% 12148 12343 126,2 123.8 Lli4.8 12%.3 115.4 115.G 122.1 139.8

Ins00 Li%a2 12147 1109e7 12102 11722 11942 11742 1097 12303 12307 126.2 12447 12542 122.2 12Ce3 115.% 122.5 140.2
16wy Ilned 11%.8 11903 118.H 11423 L1703 115.8 11743 121.3 122.3 12542 123.23 123.8 177.8 119.3 115.0 121.1 138.8
edudd PloeT 1107 11747 1LHa2 11446 11642 11542 11747 L21al L2242 32447 1235037 12342 L5ZeT 11842 114.C 120.7 138.4

CULTALE 17700 13843 141e0 L4CaS 1364 137,49 138.0 138.9 1405 14143 144,0 142.1 142.E 14C.6 127.8 136.4% 144Q.9 158.7



TABLE XVII, - Concluded. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-% CONFIGURATION

WITH 92 PERCENT OF TAKEOFF NOZZLE AREA AND TAKEQFF ROTOR SETTING ANGLE

[sPL referenced to 2x1079 Pa; PWL referenced to 0.1 pw.)

(d) Concluded. 120 Percent speed; fan physical speed, 2596 rpm; findamental blade passage frequency, 649 hertz

FELOU Sty
1.
50 FELG
%] 79,4
ad ERL4
lug GL %
125 Giad
160 54.5
200 L5
25u £%7.5
315 $Te4
409 £E,.5
Cuu CE,4
A3y 14 .9
Ry SEeu
10Qy €4.5
1254 Cd.6
1604 C4,1
2000 Sh,T
253v CZ.3
al1%J Slak
Ll ] 51.7
S0uv A9.5
A0 PTah
adaJd FR.3
1000 [ ]
1264 £1.5
16000 Rl.b
2dda Tt 48
OVERALL 1€¢.1
NISTANCE
e 152.4 M 2.6
— 304 EM T3.8

(d-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

20

8l.9
85,9
HE .G

AR .G
ELTYY)
G2.9

S4.9
&.0)
€5.4

Géat
55.9
1ci.4

G5.5
95U
ag.1

G4l
Fbe?
93 .4

G2ad
G3.2
Gl.5

Cuete
“usd
RT1.9

C 86
A3.4
T9.8

PGB8.7

Ao

B2.0
7,9
25, %

5346
GG L
Gh, T

G4
She
1dT.4

ST+ 5
Fhed
101.1

Gha k&
T6. 1
S4aH

$3.95
93.7
515

9).4
93.6
B7.4

Bha4
82.1
78.0R

111.1

GE.S
Fluk

#Q

1/73=20TaVe AAND SCUND PRESSUPL LeEWELS {SPL)

Ef.
Thedr
=T

E&. S
Gl.u
Guadt

Si. S
9%. 0

95.4

GhaS
G6eh
1u6.Y

67.5
L
1334 €

Lol.2
53,3

54

AleD
9.1
Bautt

8549
9245
G1l.9

TR
Geeu
S2a

15.9
974
134.9

G753
S7.5
5%.6

9hal
972
S4a3

S,
92,7
91.5

Bd.4
HTe 3
Reye &y
Bz2.2
80.1
5.7

1L6.5

Lol.5
93.8

Ta

Ahed  B445
T9.% DD .4
34es  B2.9
H6 .9 Bi.Y
90.3  H2.5
§9.5 89 .4
E.9 B8 .4
92.0 9245
92,9 91.9
4.4 9hen
S4.d G4y

i01.9 102.9
G6a 97.0
95,5 95 .4
98,1 L00.6
95,1 4.1
9hes ka2
93,8 928
9Z.7 9l.4
92,7 9J.2
0.y WB.u
R3.9 8t .9
HE.3 3643
B6.4 93,9
B4a9 829
8l.l 7746
77.3 76.3

L07.8 103.0

SIDeLI Nt

10l.4 101.9

93ek Fhah

EAGLLEy DeG

30

Ah .5
Bl.s
12 .9

86.9
90 .5
9i.9

89 .4
91ed
G 2.9

7.4
94 .9
132 o4

D9 .0
98 .0
99.4

966
96 .2
33 .A

924
92.2
9u .5

AB .3
87.8
86 .0

BS54
8l.1
78.7

108 .8

90

B84.0
19. 4
At 9

87.9
Gl.0
Gl. 4

a7 4
9243
92.9

96,9
9B %
193.9

10d.5
9945
 RVIVY

98. 6
99,2
96.8

94,9
94,7
93.9

0.9
91.8
BB.9 -

89.4
85.1
B2.3

110.4

130

82.5
8L.4
8544

87.9
925
91.9

B4
93.5
33.9

97 .4
97.4
104.4

101.0
10J .0
L1020

99.1
gq‘?
a7,.8

97 .4
95.7
Ghad

33.9
92‘8
90.4

83 .4
8641
83.3

111.2

11¢

N

86.C
83.9
ET 4

B83.9
3.5
92.4

GZ.9
5Ta0
5.9

1¢2.9
99 et
107 .4

163.¢C
102.5
1G5.1

101.1
102.7
100,3

$9.9
58,2
56.5

S&a4
G5.3
S3.4

91.9
B89.1
85.8

113.%

PERCLIVED NOISE LeVELS

103.3 105.6 10643 1085
97.7 98.3 100.5

95 .6

12¢-

£€.7
B5.2
2.2

$1.7
92.7
Sl.2

q2.7
95.2
55.2

102.1
98,2
ICB.7

1C1.2
13C.2
101.8

130.4
10Q.4
SE.é

§T.2
96.0
54t

S4.7
92.7
SC.9

G0.4
87.1
84.3

112.0

10645
S8.8

13¢C

BR.S
874
Gieh

S2+4
G4.C
52.40

Sh.4
Sb.5
S6ad

G9.%°

100.4
109.4

162.0
1€2.¢
102.1

1C1.1
102.2
58.8

STed
57.2
S6.C

%3.4
G3.7
GleS

4C.5
87.&
84,2

113.8

1G6.C
98.2

140

30.5 METER RADILS

BE.5
B88.9
Ciatr

G249
93.5
51.9

SZeh
95.0
S4.4

S€.9
9€.9
104.9

| Kol Y
58,0
SE.b

$7.1
€7.7
$5.8

S4.9
GL.T
2.0
52.9
92.8
9C.4

88.9

86.6

83.8
11€.4

10G.7
92.6

15C

Goa0
90.9
9244

93.9
94.0
1.9

S1.95
§2.0
52.9

$3.9
93.9
102.9

95.5
94.0
95.1

93.1
Q3.7
91.3

B9.9
8%.7
9.5

E7.4
87.1
8€,5

4t. 0
83.1
T79.3

107.8

55.1
£7.0

160

Y%ad
95.3
55.8

3.8
93.3
Gle3

S0. 8
91. %
90.3

92.2
9243
G8.8

93.8
.4
95.0

51.C
9i.6
88,8

87.%
7.1
86.0

4.4
83.9
82.1

8l 6
78.8
15.1

LO&.5

88.%
T9.8
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TABLE XIX. - FAR-FIELD NOISE OF 1, 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH REVERSE NOZZLE

170 .2
lg:.9

1é7a7

125.¢
b3

IR

1ela.¥
121.%

11%.72

Léats
177,71
1e449

lzie®
TG T

| IR

1elad
lzwe?
11#.2

117,1
Tlh.t
]

Tiq.?
114.1
112.7

1l.a
L. 4
ILT.4

17,5

AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR

[SPL referenced to 2x10"° Pa; PWL referenced to 0. 1 pw.]

(a) 86 Percent speed; fan physical speed, 1935 rpm; fundamental blade passage frequency, 483 hertz

12442
122.0
Fedon

1eda?
lis.e
123.7

125.¢
1235.6
17854

126,98
133.2
13444

L12.7
p4L.7
123, 7

L2544
1é7.73
12%.7

124 .2
12%ve 4
12244

1204
i71.4
111.¢

19,1
110.7
114.4

lat.d

ey

1/ 3=t Tave

L25.4
12uas
R

145.%
128.4
129+

125.2
125.3
l2éas

127..
135,42
i3i.?

L3L.2
13d. %
128.3

123.2
L2as t
124.7

124,06
123.¢
122.2

12t.l
121.1
11¢t.8

Llc.s
L17.4
Ll4.7

141.2

(a-1) Data referred to source and normalized to 1 meter

34

igs.0
L20.9
i2v.2

Liva9
127.2
12dew

125,35
123.0
12444

125.3
133,13
i28.0

12842
1274
Tdfiau

1ds.j4
l24.6
122.7

lii.8
14,2
12009

l1¢.6
11%,2
117.6

117.8
Lig.n
Ll2et

13%.6

S AN

G6J

123.5
L2uas
11%.7

Lédas
127.9
127.0

ledat
L2z.5
idl.T

1325,5
141.2
lZ2bey

125.7
12542
12347

123.48
1224
léue s

L2044
Levu.3
118.4

120,
1i8.7
116, ¢
LiT. ¥
15,4
ii2.0

138.2

]

12244
117 .4
11d.¢

123 .6
125.9
126 .9

123 .3
121.0
123.7

12401
124 .06
122.5

LZ3 .45
i2e.7
121.7

12149
117.8
118 .4

118 o6
it .6
115.9

11T.1
ilbal
11%.5

114 .0
Li1.9
Eu9.2

135.46

ARG Loy O

i3y}

SAUND PRLSS RS

172.2
1i9a.0
117 .4

12241
12044
12944

122.2
11948
113.3

119445
124.3
124y.9

L2u.,.3
12042
119.4

lia.7
117.3
L15.7

115.1
115.1
ilz.9

112.3
1l2.%
Ill.%

1iG.6
108.%
1u6 .4

134.5

ElV]

LeVe kS {5PLD

121.¢C
119.1
lio.9

i21.9
124.9
i25.%

122.3
115.8
1i7.7

111.3
12040
lig.2

119.9
118, ¢
11643

100

1207
11841
116.2

122.1
125.4
i24.9

121.8
118.3
LiTaeu

L18.5
122.3
118.4

119.4
117.1
115.3

J 114.4

113.4
LLZ.5

112.1
Llleu
lu9,2

Lldat
9.4
1uk.1

W75
105.7
ui.l

132.8

11
CN

121.5
LiT.1
1162

16041
125.4
125.¢

121.¢t
120.5
117.0

117.¢
123.2
118.5

117.9
117.1
115.A

11t.2
1l4.3
113.4

112.8
112.1
i1J.2

111.1
10G.5
167.8

lu7.3
104.5
100.7

133.0

120G

13¢

144

1.C METER PADILS

lée.5
L18.3
11Z.8

121.2
124.5
12€.7

12344
115.7
11E.4

1ig.g
t26.1
121.3

12C.1
12643
115.1

122.5
117.7
L1¢.¢

lzl.1
12642
125.7

lzz.%
1204¢
115.7

121.¢
131.¢
2.1

122.5
123.5
L22.2

1eéls?
120.€

115.4

117.2
7.z
115.7

11444
1l4.4
l1lz.3

111.1
107.5
163,75

13¢.4

121.C
llB.0
11€.7

iét.1
127.1
lzt.7

122.5
121.4
12C.7

12¢.3
131.8
1e4a.7

12840
12%.1
123.8

1l¢.3
11841
112.1

111.4
105.1
105.4

I37.4%

152

123.5
117.7
11€.7

115.7
125.6
126.9

123.5
121.3
121.2

122.3
129.2
124.9

124.5
125.7
124.5

124.1
123.8
122.4

121.5
120.8
£19.9

117.4
11841
115.8

115.3
1lu.9
107.9

137.1

164

l2l.4
Lig.6
116.5

120.¢
123.4
126.8

124.7
L2Z.7
122.2

123.¢
129.9
125.46

126.4
127.3
125.1

125.1
123.5
121.8

12}.4
120.4
118.3

118.1
117.7
115.6

113.5
Ell.b
107.3

137.6

SIKPLE
SCURCE
{SPL)

122.5
11%. 6
119.¢

123.2
126.0
12649

123,.5
12]1.8
121.6

122.4
129.5
125. 4

125.%
125.3
123.6

123.4
122.0
120.3

119.6
119.1
1171.2

116.9
116.6
115.1

lid.4
112.2
139.3

l3T.2

POWER
LEVEL
(PWLD

140.2
137.3
136.7

140.9
144.3
l44.6

141.2
139.5
139.3

14041
147.2
143.1

143.6
143.0
l4l.3

l41.1
139.7
138.0

137.3
136.8
134.9

134.4
134.3
132.8

132.1
129.9
127.0

154.9
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TABLE XIX. - Continued. FAR-FIELD NOISE OF 1,2 PRESSURE RATIO, QF-9 CONFIGURATION WITH REVERSE NOZZLE
AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR
[SPL. referenced to 2x1070 Pa; PWL referenced to 0. 1 W]
{a) Concluded. 86 Percent speed; fan physical speed, 1935 rpm; fundamental blade passage frequency, 483 hertz

{a-2) Data adjusted to standard day of 15° ¢ and 70 percent relative humidity

FREQUTIIY ahGLE, DLG
1 20 kR @y 59 1Y 70 a0 90 lau 110 12¢ 13C 140 150 160

1/3-nCTaVE BAND SCUND PYZSSURT LEVELS (SPL} Ch 30,5 METER RALILS

") C9,.5 GE&.3 94,5 G63.5 S3.2 93.4 92.7 97.5 9l.3 01.0 Sl.8 2.8 S2.8 S5l.3 90,8 91.7

w3 3.2 fd,y Wi, 2 6.2 9l.2 Y0.T 9.2 BY.3 BY.E 88.4 ET.4 88,56 68,0 88.9 88.0 88.9

99 Char  65.% T3.7 9L.5 Gd.3 0.y BH.Y BT AT.2 B6.5 Ehet 8E.l E5.5 87.0 E7.0 87.2
1340 £R.¢ §7.4 G7.0 9&.d S5.2 94.5 93.9 92.4 92.2 92.4 5J.4 Gl.& S2.C SC.4 SC.C 50.9
125 Cea.5 08,3 1CJ.5 9B, T 97.3 98.2 95.2 96 .7 95.2 95.7 95.7 S4.8 S&.5 Gl.4 G5.9 93.7
162 €pL.7 UT.9 99, t GG, 7 SE.7° 97.7 9T.2 9647 95.7 95.2 55.5 6§1.0 S6.C G7.0 97.2 97.1
Ada 7.1 G5.L S5.3 95,6 95.6 4.7 93.4 3.1 92.6 92.1 S2.1 $3.7 $2.8 SZ.8 53.8 95. 4
252 Cl.E 95,9 95.3 95,3 94.1 92.d 1.3 90.1 89.1 B8%.1 9J.8 9L.0 9%0.9 G2.1 9l.& 93.0
315 cC.1 04,6 Gh.b  G&.6  G5.1  w3.0 91.0 R8.6 88.0 87.3 87.3 8.7 $0.¢ 91.0 51.5 $2.5
LRN] €L.8 6.3 B7.0 6T.2 §h.5 93.7 9l.3 89.5 BE.0 B8.7 E7.% 89,1 Sl.2 Si.5 92.5 93.2
500 €7.5 102.9 103.5 103.7 1035 Lul.4 94.2 94.5 90,2 92.5 93.4 $€.3 101.2 1G2.0 99.4 10d.1
-4l Chel 10J.1 101.1 121.% 98.2 96.2 2.7 91.1 88.4 B88.6 BI.T 9l.5 S52.5 94.9 95.1 95.8
Bou Chol lule2 182.9 £01.4 984 w59 93,7 9i.1 89.2 B88.6 B8B.1 90.3 §2.7 6%.2 S4.T G6.6
1y €5.6 10LG.3 1dl.S LOd.3 97.6 9b.sd .9 90.4 B8.4 BT.3 B7.3 GD.5 54.1 S55.3 55.9 97.5
125%) €2,k S7.% 99.8 93,4 96,1 93,3 1.8 89.1 Bbo4 BS.4 B85.5 89,2 £2.4 93,9 94.6 955.2
145ul C1.6. ST.s YU, & 9Y8.3 65,9 93.7 9l.1 BO.A 6.1 B4.9 £5,3 8£.9 Gl.E $3.8 $4,8 G§5.2
23931 €J.% 95.8 97,7 6.6 9a.6- 2.6 89.8  87.3 84,8 B83.6 84.3 87.4 90,6 5243 93.8 93.5
254u pa,] T4.1 95.6 G4, 4 92.0 Yu.d 8.3 5.6 B3.6 B2.,4 E3.3 86.T &9.3 50.0 92.3 9l.7
3l 5¢ Froe 52.2 G4, 53,7 9L.5% 9U.5 B8.3 B4.8 B83.3 B8l.u EZ.5 BE.1 ET.C ES.B 91.2 91.1
Aot Fh.l 92.1 G3.8 83,1 Sles 8¥.3 87.1 Bheb B2.3 B0.5 Bleb BE,2 E6.E BELD 53.3 89.5
5luw buefh HT. & Gl.6& Sles 89.2 B8T.6 A5.1 82.1 0.2 T8.4 7T9.4 82,0 £4.5 B85.1 B88.2 87.5
c3ge E3,. HS.2 83,6 8S.,R AT.3 Ju.T B35.8 8l.o 80,7 79.3 79.B E2.3 E3.1 85.0 86.1 86.8
a3Ja £7.Z BAL.1 B2.R  B9.2 8T.3 Bé.8 03.2 B0.T T9.7 TT.5 71.6 B0.1 B2.5 8I.1 86,2 85. 8
1934 16.9 85.¢ AR,T 86.5 84,7 B5.2 8l TB.o TTe6 15.2 14.9 7T£.9 9.4 8C.2 82.9 B2.7
12569 17.¢6 (2.8 Ba.% H5,2 83.5 83,5 Ti.7 Thad T5.1 T3.2 T3.0 4.1 TS 17.2 8l.1 719.3
16ud3 73,3  T%.7 du.5 8l.3 79.3 T5.3 T5.8 72.3 Ti.l B%.6 6B8.4 £5.3 1i.4 T3.0 T4.8 75.5
20w 18,5 Ta.l TS.& T5.% Ti.e T3.2 T4 67.5 65.2 64.3 Bl.9 6E3.4 £4.5 6E.86 69.1 68.5

Owet Al 1CE.T L1Cas LELsS 1lla2 LJS.7 108.3 10547 104.6 L03.2 103.0 163.2 10446 1CE€.5 1C7.5 107.2 1077

BISTENG §incLlNe PERCEIVED NGISL LEVELS
1£2.4 ¥ .G §3.2 G60.0 lUued 1Ch.s 1ul.0 98.7 97,1 95.4 Y4.8 94.8 S56.4 S8.C G7.3 Ghel 90.2
304 .9 ¥ Tuob Ré4aT 9J.4 S3.0 4%3.8 93.5 0.7 RG.T 87.6 8T.5 &7T.4 8B8.9 50.5 B5.6 85,9 Bl«b
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TABLE XIX. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9% CONFIGURATION WITH REVERSE NOZZLE

FRECURMCY
10
LN 1270
6.4 12343
A} 12644
139 127.¢6
125 127.8
142 124.5
2u 124.5
35 122.7
alh 121.4
43} 12C.70
500 177.2
530 lZ21.2
Hyd 12t.4
1ouu 125 .y
125J tzz.%
lauy 12241
2302 171.0
FL W] 119.1
LR P1E,2
4307 117.9
S 116 4%
63du 115.7
Ao 115.1
[ IVTEN] INETE]
12500 11z.7
16003 11C. 6
23u0d 1(H.5

OVER ALL t27.%

AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR

[SPL referenced to ZXI0'5 Pa, PWL referenced to 0.1 pW.]

(b) 83 Percent speed; fan physical speed, 2099 rpm; fundamental blade passage frequency, 524 hertz

24

12743
124.4
L2T7.2

12%5.1
133.3
129.0

12743
L2H.2
12€.1

L2+r.1
Li4, 2
131.%

L3245
13144
124.4

129.1
L2R.
125.6

| P
124.7
12244

L2284
122.1
12J.2

L19.4
117.%
1i4.9

142 .4

)
)

L2443
172445
[22.8

123.5
13l.¢2
131.2

127.2
127.¢
12744

L27.4
134.9
132.4

133.5
133.0
13144

4C

17300 TaVe Hann

124.1
122.1
123.3

128.C
13u. 5
13L.2

L27.5
127.4
L28.1

128.4
134,94
L32.2

133.3
13l.¢
126.7

13¢.1
128.5

« 49 12644

126.8
126.2
124.A4

L2314
124.4%
121.7

12).5
t1s.8
116. R

Lad. 4

125.9
125.7
124.%

123.¢
123.1
122.1

121.7
1i9.4
Lié.5

142.49

(b-1) Data referred to source and normalized to 1 meter

5y

lésat
i22.5
123.0

| Y]
l2g.s
13¢.5

la7.2
Liba2
L2617

12643
134.9
130.1

13¢.8
L2s.8
L28.9

l28.2
L27.2
12541

124.4
124.5
12246

121.%
i22.1
1244
12644
Ll8.4
115.3

L41.7

69

124,49
lél.4
t2z.2

164G
iz28.8
1249 .8

127.2
L24.9
Leb a9

12448
132.9
l26.6

128.1
127.3
L25.3

126.1
L24.5
l23.2

LZ3.4
122.4
1209

12z2.8
L2l.b
L20.3

i2dau
L17.9
115.2

L4942

70

124 .3
121.3
122.7

126.1
127 .7
129 .5

125 .8
123 .6
122 .4

122.1
129 .4
124.7

125.6
125.1
123 .4

123 .7
122.2
121.1

121.3
123.2
118.3

119.4
118.3
117.1

1i6.2
11441
11L.7

138.9

ANGLE) DEG

89

SCUKD PRESSUR:

1234
121.1
1194

123.4
128.3
128.3

1d5.2
122 .4
121.2

120 .8
12641
122.7

123.1
122.5
L21 %

121.2
120.2
11846

118.4
118.0
1l6.1

i15.2
115.6
tl4.8

113.7
111.3
10949

135.5

s

LEVELS {5pL3

12241
120.0
113.3

12441
127.3
129.1

124.8
121.5
120.5

12041
122.9
120.9

121.8
120.3
1i8.9

119.1
117.7
116.9

11646
l16.2
114.3

115.9
115.1
114.1

112.9
1lu.8
107.8

135.5

Loy

121.6
113.1
118.0

123.5
127 .7
127.3

123.¢8
121.1
11%.6

120.3
12644
120.4

119.9
115.3
117.5

116.9
115.8
115.3

115.3
114.0
111.9

Lli3.s
ll2.06
119.%

110.4
108.3
105.8

135.1

110
LN

122.¢
L18.e
117.7

122.1
127.2
127.6

124.C
121.6
120.4

11%.8
123.1
i19.2

115.8
119.1
117.4

116.9
11645
115.8

iz2¢

130

140

1.C METER RADIUS

1éca9
115.9
116.5

1229
12%.4
12841

lz5.1
122.5
120.8

120.3
12643
121.7

122.2
118.8
117.2

1£3.5
127.7
127.¢€

122.1
11%.5
117.7

125.0
123.9
122.9

127.1
127.2
128.6

lze,6
12¢€.1
12542

124.9
124.2
12:.7

12).8
12C.7
117.4

11£.0
1l&.9
115.1

112.2
111.1
107.5

137.9

15¢C

121.8
118.1
117.5

120.1
128.0
129.0

12¢€.3
124,2
123.4

122.8
127.7
125.7

126.46
121.8
12&6.4

12¢.4
124.0
124.4

124.1
123.2
121.4

120.0
120.1
118.2

117.2
113.2
110.3

138.7

160

122.3
118.8
118.5

121.2
125.9
125.C

127.1
12444
124.C

123.0
130.6
126.¢

128.¢C
128.7
126.9

126.6
125.2
124.2

i23.8
122.8
120.4

120.2
120.1
118.0

li6.2
113.8
109.8

139.2

SIHPLE
SQURCE
(SPL}

123.7
i21.0
120.8

125.¢
128.3
129.0

125.8
124.2
123.7

123.5
130.4
126.9

127.8
126. 9
125.3

125.3
124.1
iz22.5

122.6
121.4
119.6

119.3
119.0
117.6

115.8
l14.6
1il.8

138,.9

PORER
LEVEL
{(PHL)

141.4
138.7
138.5

l42.7
146.0
146,7

143.5
14L.9
14l.4

141.2
148.1
l44.6

145.5
144.6
143,90

143.0
141.8
140.2

139.7
139.1
137.3

137.0
136.7
135.3

134.5
132.3
129.5

156.7
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TABLE XIX. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION!WITH REVERSE NOZZLE
AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR
[SPL referenced to 2x10“5 Pa; PWL referenced to 0.1 pW.]
{b) Concluded. ©3 Percent speed; fan physical speed, 2099 rpm; fundamental blade passage frequency, 524 hertz

(b-2) Data adjusted to standard day of 15° C and 70 percent relative humidity
FRECUZMCY ANGLEy DLC
10 25 33 43 53 By 70 v} 40 1042 110 120 130 140 150 160
1/3=-9CTAVE BAND SCUMD PRESSURE LEVELS (SPLY CN 3C.5 METER RADILS
54 €5.2 STefh G4uf  Sh.3  99.1  95.1 a6 93.9 92,4 91,9 $2.9 5F.2 S2.& Si.4 S2.1 §2.8
ha Che G5.1 93.8 92,4 92.8 92,1 9l.56 9%l.4 92.3 89.4 B8.9 90.2 €£9.1 85.8 B88.&4 8%1
a2 $é,3 ST.hA S4,1 83,6 93,3 92.5 91.0 49.3 B8.6 88,3 88,0 ET.2 E7.5 @¢.0 27.8 58.8

10w 7.6 SC.4 SALA  S8.3 ST.3  96.3 G5.4 4.1 94.4 93.8 5244 52,2 %3.8 51.8 $J.4 65l.5

125 CB.l 10Gef 1UleB LUUeB GGu0 59,1 98.0 93.3 97.6 98.0 G7.5 95.7 68.0 SH.8 98.3 956.2
141 Chob 66,3 E0l.& LJdlef LG8 LOULL 99.5 9846 98,4 9T.6 57.9 S8.4 S8.1 S5.1 95.3 99.3
20u c4,8 S1.3 7.5 ST.4 97.5 97.5 .l 55.5 95.1 94.1 G403 SE.4 $5.2 §5%.3 Sa. & §T.4
250 a1,y 4.5 67.9 97.7 96.5 95.2 93.9 92,7 9Z.2 %l.4 5l.9 $2.8 93.C S4.2 94,5 4.7
ilh 1.7 96.4 ST.T 8.4 STeD 95.2 22.7 91.5 9l.2 89.9 3.7 Gl.l S2.2 92.2 93,7 94.3
40d G1.0 57«0 S9%.0u OGH. € SE.5 94,3 2.3 9l.D 90,3 90.5 GU.0 S0.5 Gl.1 52.3 63.0 93.2
5J0 €7.4 104.% 105.1 105.1 10541 103.1 98.6 96,3 94.1 96.& 93,3 G645 G7.8 €7.4 S7.5 100.8
XN Ghoh 1616 102,68 102.4 1003 98,8 94,9 92.9 9lel 0.6 88,4 $1.9 $3.% 55.8 95.9 66.8
139 Coob 102.1 L34s1 LC3a5 Loled 9B.3 95.0 93.3 92.0 90.1 0.0 §2.4 S4.3 S&.8 96.8 98.2
Ja €5, 1ulah 103472 LJ1.8 95,8 97.5 95.3 92,7 9J.5 89.0 9.3 G2.3 S4.7 S£.3 98.0 98.9
125) €3, S5.5% 131.5 9.8 98,1 99.4 93,5 91.5 89.0 BT.6 A87.5 GC.6 S4.1 S%.1 5&.,5 97.0
1634 7.2 96,2 1dle? 1CJe2 G8.3 96.2 93.8 91.3 89.2 87,0 BT.0 S0.4 §3.5 SEL0 S6.5 967
2071l Cl.0u  GBed O4.5 93,5 §T.2 94.5 92.2 90.2 87.7 85.8 £6.,5 B9.9 92.C 9%4.2 G6.0 95.2
2500 A, TE.6 GT.H 96.5 35,0 Y3.l 21.0 88,5 B86.8 B83.2 PB.T 88.9 51.2 9Z.6 G4.3 941
3150 FE.C 95.1 Shed 9546 Su.l 93,1 9l.0 88.1 86.3 B5.0 E5.6 28,9 50.1 S1.5 93.8 93.5
LIVIV] Fl.4 9hed 95.7 Y5.2 G4.3 9l.3 87.7 87.5 85.7 B3.5 839 87.1 £9.5 SC.2 92.7 92.3
Sl FE.6 S1ed Shev G3.6 9l.8 Q0,1 87T.5 85.3 83.5 8l.d B2.0 84,3 ET.1 E£€.6 90,6 B%9.6
£30u £4.4 9l.1 92.1 Si.T QC.1 91.3 #BH.1 AR3.9 84,46 B82.3 B2.6 £4.5 €5.,2 B&.7 B8.7 BB.9
Pdu £7.2 03,2 91.5 H9lee GG.2 RY.T7 86.4 B3.T A3.2 B8ULT 80.5 £2.3 84,9 85,0 83,2 88.2
10009 A1.2 H7.4 83.8 B2 87.5 87.9 A%.2 d1l.9 8l.2 78.v 78.0 15.5 82.0 82.2 B83.3 85.1
1250) 78,9 8f.1 Eh.2 87.4 H6.1 B5.7 81;9 70.5 TB.7 Téal T6.0 Téa8 79,2 79.0 £3.0 B2.C
16Jud T4.5 R1.7 82.6 83,3 82.3 8L.8 T8.0 75.2 T4.7 12.2 7l.1 71.9 73.6 15.0 7T7.1 177
20004 TU) TEa0 T7.7 TT.T Te.5 Thets T2.9 TJ.2 89.0 67.0 E4.8 &E.8 €7.2 6E.T 1T1.5 7i.0

ovinall FCR.] 1172.% 113,95 113.0 111.8 110.2 1OB.L 10647 105.7 1053 104.9 10€.0 1C7.2 1G8.1 108.8 109.2

NISTANMCE SIDELINE PEPCEIVED NCISEZ LEVELS
152.4 1 Fd.6 S4,.9 10J.3 132.5 EC3.4 103.0 10L.2 99.4 98.3 97.7 96,5 98,0 SH.E Sies 96.C 9l.6
A4 . E ¥ 91.2 86.4 42,1 94.T 95.8 95,5 93.5 92.3 90.6 90.4 EB.B S0.2 S0.4 BS.2 87.1 83.0
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54
o3
o

10u
129
140

2y
24
315

SO0
SJu
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30y
16Ul
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162
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2500

3150
4000
LRIV

630u
VNN
10000

125 0u
1604
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OVEP 4L

TABLE XIX. - Continued. FAR-FIELD NOISE OF 1.2 PRESSUHE RATIO, QF-Y CONFIGURATION|WITH REVERSE NOZZLE

AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR

[SPL referenced to 2)(10'5 Pa; PWL referenced to 0.1 pW.]

(¢) 100 Percent speed; fan physical speed, 2257 rpm; fundamental blade passage frequency, 564 hertz

Y

175.9 13z2.4
132,27 132.7
121.5 130.9

121.5 132.2
131.8 133.3
125.7 121.3

17A.0 13u.4
12h.6 136.9
12hal 128.4

lé%de? 12B.5
129.9 132.2
1eTa3 134,50

lz€.8 134,u
12548 132.4%
122.,9 131.4%

122,56 13041
12F.5 129,.%
119.8 127.9

119.1 127,2
113.5 126.7
117.1 124.8

Tloe2 LZ24an
Hbad 12444
11%.8 122.1

114e0 121.72
T11.% 119.9
1€G43 11641

L 14l.4 l44.3

B 4

1/3=00 Tave

125.4 125.7
123.8 L24,2
125.7 12648

L33.¢ L2S5.2
132.2 132.5
133.9 133.5

12G.1 12G.¢
129.6 13341
128.7 13Ul

12d.6 12<.4
132.6 134.4
135,5 136, ¢

13040 L3541
134,86 133.2
135.5 132.9

132.8 131.9
13147 13J.9
129.€ 12%.3

123.9 128,2
12B.5 128,¢
126.8 127.J

1258.5 L25,9
12643 125.5
123.9 124,45

12340 124.5
12L.2 121.9
113.2 118.9

L4da.9 145,40

(c-1) Data referred to source and normalized to 1 meter

5]

leéal
L2345
125.7

12%.4
131.3
lid.d

12%.6
12849
LZ8.9

127.3
L3z2.7
134,5

L32eH
i3lel
13¢.9

13¢.1
129.4
127.4

l26.%
126.7
124.4

123.7
123.9
122.4

L2243
120.2
117.1

l43.4

G

12b.9
L2345
124 .5

i28.2
131.2
13z.¢

128.3
127.1
126.9

125.4
129.2
130.8

139.5
128.9
128.%

128.4
127.2
125.3

125.7
125.4
123.3

125.2
1240
123.1

L2245
12u.3
117.3

lala?

70

125.7
122.7
12z2.7

126.5
129 .8
131.3

128 .1
126 .4
125,32

123 .6
i2r.2
128 .5

L27.n
126 .9
126 .2

126 .4
12%.7
123 .9

123.9
123.0
121.1

122.2
121.0
1iv.4

Ll9.u
117 .0
114.3

143 .0

ANGLE, De6

8¢

PAaLd SQUND PRESSURE

L2a .7
r22.7
121.4

125.7
129.8
130 .8

127 .0
124 .8
123.8

l2z.o
125,2
126.5

126 .0
124.7
1é4.0

i24.1
122 .4
121.4

121.1
12t .0
119.1

118.0
L18.5
Li7 .4

116 .6
114.0
112.4

138.56

93

i3

1iu

LEVELS (SPL) (N

124.9
121.5
120.4

125, 4
129.0
129.3

126. &
125 3
123.3

12240
123.7
125.0

123.5
122.4
121.7

121.1
120.2
119.1

118.9
118.5
1l6.8

118.0
L17.5
LiG. 4

115.6
113.2
110.1

137.3

122.9
120.3
119.7

125.7
129.2
129.2

126 .4
123.8
121.9

122 .0
122.6
123.8

122.1
120.9
120.4

1i%.0
118,86
1l17.6

117.9
116.9
115.0

11645
115.5
114.4

113.5
lil.2
Wa.6

136.7

123.4
119.8
115.2

123.0
12d.8
129.2

126.4
123.9
L2244

lzi.6
122.1
123.6

121.3
120.6
119.9

119.:2
118.7
118.1

117.9
117.0
L15.¢

L1e.?
115.4
113.8

113.1
110.0
106.3

136.5

iz2c

13¢

140

l.L METER RADIUS

123.7
120.1
118.0G

1é2.¢
127.8
1z5.¢&

12%.4
124.5
123.4

121.5
12340
124.7

123.2
L22.5
122.6

l122.C
L21.3
L12C.9

L20.7
119.5
11€.¢

li3.¢
119.17
118.4

125.2
127.1
13C.¢

12744
125.4
122.9

122.2
1z8.7
131.C

125.8
1E5.¢
125.17

128.1
12448
122.5

122.2
121.7
119.¢

118.C
118.5
116.¢

f15.8
112.C
1C8.¢

135.1

122.4
115.8
118.9

124.5

12%.7

13C.C

12¢.8
12¢.1
125.4

123.8
13241
134.1

127.1
127.1
127.4

12€46
128,77
12444

1é%.9
122.7
115.8

12C.0
118.7
11¢.8

115.3
113.0
ic<.8

14C.7

150

123.1
120.3
118.7

122.90
129.7
13C.5

127.8
125.6
128.4

124,23
134.5
136.8

128.1
128,2
128.4

128.1
1274
126.3

125.8
125.0
123.5

121.9
121.9
115.8

118.9
115.1
11l.8

142.3

160

L23.5
120.6
120.1

122.4
127.4
130.7

12%.1
127.4
125.8

124,2

129. 6

131.7

129.4G

129.3

128.4

127.8
126.8
125.7

125,5%
124,3
l22.2

122.0
121.7
119.7

117.6
115.5
111.7

140.7

SINPLE
SOURCE
(sPLy

125.6
123.2
i23.4

127. 0
130.1
i31.0

128.0
126.7
125.9

124.%
129.7
i31.7

129.4
128.3
127.8

127.2
12642
124.7

124.2
123.7
121.9

121.7
121.3
119.8

lig.2
116.9
I1l4.0

140.9

POWER
LEVEL
{PWL)

143.3
140.9
l4l.1

144.7
147.8
148.7

145.7
144 .4
143.6

142.6
l4T.4
149.4

147.3
146.0
145.5

l44,9
143.9
i42.4

141.9
141i.4
139.8

139. 4
139.0
137.5

136.3
134.6
131.7

158. 86
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TABLE XIX. - Concluded. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATIOM WITH REVERSE NO4ZLE
AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR
[SPL referenced to 2x107 Pa; PWL referenced to 0.1 ow.]
(c) Concluded. 100 Percent speed; fan physical speed, 2257 rpm; fundamental blade passage frequency, 564 heriz

(c~2) Daia adjusted to standard day of 15° C and 70 percent relative humidity

FRECUEMCY ANGLE, DEG
Ly 20 k] 40 54 6y TQ ao 90 130 119 120 13¢ 140 150 160

1/3-NCTAVE dakD SCUND PRESSURE LEVELS (SPL) CN  30.5 METEH RADILS
54 1CHe? 1C249 95.7 9640 96.4% 96.2 96,0 95.0 9442 93.2 S53.7 54.0 53.9 S2.7 53.4 63.8
6% 102.5 161.9 94,1 94.5 93.2 93.48 93.0 93,0 91.8 90.6 90.1 90.4 S50.L 9C.1 90.56 90.6
Ru 1018 LCLa2 9%.0 S6.3 96.0 94.8 93.0 91.7 90.7 920.0 89.5 @&8.3 BE.T 8%.2 B8%.0 650.4

100 lUZaZ 10245 16043 100.2 5% 7 98,5 96.8 960 95.7 96.0 93,2 53,9 95.9 S4.8 92.3 G2.7
125 102.1 1G3.6 L02.5 102.8 LOLeh 101.5 LO0.1 100.t 99,3 99.5 99.1 98.1 $8.C 100.0 10J.0 . 97.7

160 9.5 1G2.L 103,90 123.9 1u3.1 1uZ.3 10Ls6 L0Olel 99.6 99,5 99.5 99.9 10C.3 10C.3 130.4 101.0
200 €A,5 10E.7 $%5.4 6%5.5 59,7 99,1 98.4 97.0 96,9 96.7 96.7 $71.7 57.7 G7.1 SE8.1 9.4
200 7.2 10L.2 99,5 100.4 95,2 97.4 95,7 95,1 94.6 94.1 942 S4.8 &5.7 S€.4 96.9 973

31y Ceot O8,7 99,2 100s4 G52 97.2 95.6 94,1 93.6 92.2 92,7 93.7 S4.2 5%5.7 95.7 96.l

LN G4,5 DE.T S$9.9% LuUcel ST25 9beU 938 92.8 92,2 92.2 Sl.8 91.T S2.5 84,0 4.5 G4.4

L THY] GELL LU2.4 L1028 L%, 6 192.9 99,4, 9T«4 95.4 93.9 92.8 92,3 92,2 98.9 10&.3 145.1 99.8
LEN] ©7.5 LOGR 105.7 106.8 i04e7 LUL.U 99,0 96,7 95.2 94.0 53.8 94.9 lG1.Z 104.3 107.0 101.9
003 €h,0 LC4e2 1dRe2 10%.3 130w 100.7 18,0 96.2 93.7 92.3 91.5 $3.4 S&.C 57,3 GB.3 99.2
1034 €E,3 1U2.6 104.8 LUded LULe3s 99,1 97.1 94.9 92.6 9l.l1 90.8 92.7 65.8 §7.3 98,4 99.5
1253 Shhu LUL.S LO3e& LU3ay 1Jled 98B.5 D6.3 94,1 91.B 90.5 Su.0 92.7 55.8 $7.5 98.5 98.5
1Ay € .7 L30.2 102,95 L02.0 Ludc.2 93.5 6.5 94,2 91.2 89.7 89.4 S$Z.1 955.% Sé.7 S0.2 G7.9
2040 €1.9 99.4 LJi.? 1U0,5 6% & 97.2 94,7 92.4 90,2 88.6 BB.T 9l.3 S4.6 5.7 97.4 96.48
2504 B9,7 GTafl 97.5 99,2 61,3 95,7 93,8 91,3 89,0 87.5 88.0 9u.8 S2.& 54.3 96.2 95.6
A5 EALB 96.9 GA,& GT.9 Gbeb 95.4 9.6 GO.3 8Be6 BT.6 8T.6 S0.4 51.5 53.6 95,3 95.2
LI Beu 9€.2 99,3 575 06,2 U4.9 92.5 90.5 88,0 86,4 E6.5 89.0 Sl.z 9z.2 94.5 93.3
5304 Bhod Y%ag 9%.0 96,2 Y4.0 92.5 93.3 88,3 85.8 B4&.2 B4.8 85,8 8B.B BF.0 92.7 9Fl.4
LETVIV I, AL B3LL GA.2 Shab 92,4 93.9 00.9 88,7 856.7 85.2 €5.4 B€.5 E6.7 BE.T 9J.6 S0.7
Badd Edel 02,5 9%.1 93.06 92.0 9Z.1 B9.1 86.6 B85.6 B3I.b B35 B4.6 Eb.e EE,8 90.0 89.8
Loau) £1.9 89.2 YL.d 91.5 39.5 90.2 86,5 B4.,5 B3.5 8l.5 B0.9 PBl.4 E3, 7T B2.9 86.9 86.3
1250w 75.7 87,0 94,7 Gu.2 83.J RE.Z  Ba.T 82,4 B8L.3 79.2 78.% 5.1 El.& EBl.1 B4.T B3.4
16002 15,4 EB3.49 4%.01 B5.7 84,1 5%4.2 30,9 77.9 77.1 75.1 7T3.9 T4.3 75.9 7T&.9 T9.d 79.8
2000 TJdefh  TB.l BI.C BOL1  THe3 TH.5 75.5 73.1 Tle3 69«8 67.5 €17 658 Tlad 73.0 2.9

OVERaLL  111.7 Llas6 L15e0w L1540 1135 blla¥ lleal 108.3 107.5 106.9 106.€ 167.2 105.3 11(.8 112.5 11C.8

CESTANG Y SIDELINE PERCEIVED NOISE LEVELS
152.4 ¥ B2.5 S5.4 132.0 104.7 LUSel lué.6 193.6 102.0 100.4 99.2 98.6 99.5 l0u.4 10C.4 95.5 93.0
304.8 M S 73.2 HT.8 0 94,4 96.1 9l.u 96.6 5.7 F4+3 926 9leé 908 Sle4 92.T S2.6 9.4 84.3
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673
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13u
125
LoD
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259
3158

404
Suuv
Hdd

Adld
1000
1254

146Qu
2000
254U

3150
4IuG
5302
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LIVE
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16000
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TABLE XX. - FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-5 CONFIGURATION WITH REVERSE NOZZLE

AND REVERSE ROTOR BETTING ANGLE, WITHOUT BLAST DEFLECTOR

[SPL referenced to 2x1073 Pa; PWL referenced to 0. 1 pw_.]

(a) 88 Percent speed; fan physical speed, 1868 rpm; fundamental blade passage frequency, 467 hertz

(a-1) Data referred to source and normalized to 1 meter

1$ 26 43 4 54 60

70

ANGLEy DEG

80

1/73=DCTAVE BAND SOUND PRESSURE

122.8 121.h 121.5 L2245 L22.3 122.¢&
120.7 12148 120.8 121.2 121.7 120.5
123,2 12%,2 12341 122.7 121.4 121.1

12443 12745 127.€ 12646 12545 125.1
12542 129.5 129.8 120.8 127.5 128.5
120.8 126.8 12#.8 12%.2 128.0 L27.5

1215 125.2 125.% 129.2 125.0 Ll24.5
119.9 12644 1246 124.9 123,86 122.1
11d.9 12542 126.€ 12624 124.7 123.2

123,66 128.2 12741 125.1 12é&.4 125.2
130.1 133.1 13444 134.% 132.9 L3u.9
128,58 1304 13241 13C.3 L2H.1 126.1

12046 131.8 132.8 13043 127.92 125.9
129.8 L2u.H 132.3 139.9 26,7 L24.5
124,40 128,868 130.2 128.4 125.5 123.7

«3 123.5 127,39 128.0 125.5 123.6
o6 12740 12943 L2646 L2446 122.3
=5 12541 125,00 124.5 122.6 120.6

1189 L24.2 12%.9 1234 1214 120.4
1.3 123.8 12508 12343 121.3 l20.1
L16+6 12243 123.3 12241 12403 118.1

1F5.5 12140 12124 120.¢ 118.5 119.0U
115.7 12142 1217 124d.0 118.4 118,5%5
11%.5 1202 12044 L1847 116.9 118.0

114.3 120.2 119.8 120.C 1:7.4 117.8
11241 119.6 113.7 L1847 L1Tel 116.9
112.7 120.9 1191 11848 [16.8 1i7.1

131.0 141.4 142.3 141.4 134.5 138.2

123 .6
121.7
119.6

124 .3
127 .5
127.5

123.9
121 .1
123.9

12) .4
125.2
123 .3

123.8
123 .5
122.0

121.8
123.5
118 .8

118.7
118.0
1i5.9

116.5
115.8
14.2

114.4
11%.6
114.3

135 .4

122.9
120.2
118.7

123.5
127.2
125.3

122.7
[19.6
118.9

120.1
123 .4
121.1

121.1
120.3
I19.5

118.8
117.5
115.6

11l5.4
115.1
1i3.4

lil.4
111.7
1ll.4

111.2
LD9.9
111.4

134 .6

90

190

110

LEVELS (SPL) CN

1213
113.7
L1177

12441
12643
125.7

122.2
113.7
117.9

119.4
120.6
119.3

119.3
118.2
116.8

116.5
115.3
llGa.u

113.2
113.0
111.8

110.4
lli.3
L0%. 4

110.4
108.9
llv.2

133.7

12J.5
117.2
117 .4

122.6
125.7
124.5

121..5
L18.2
117.2

119.1
121.4
118.1

118.1
117.2
115.2

114.8
113.8
112.3

Li2.0
110.5
9.1

a,2
108486
107.4

s.2
108.3
109.9

132.8

121.1
117.8
117.1

122.1
127.2
125.8

1zl
118.9
117.4

115.6
123.7
118.9

118.4
118.2
116.0

115.38
114.6
113.5

113.4
i11.8
110.6

110.0
109.0
147.4

107.3
106.1
106.23

133.6

12¢

i3¢

140

1.0 METER RADILS

12La%
118.9
11&.2

122.5
125.1
126.4

15543
120.2
118.2

126.8
126.8
120.7

121.0
120.3
Li%.4

11844
117.9
116.7

11€.3
114.8
1i2.¢

1i2.4
110.1
1J8.¢&

1£8.3
107.1
137.4

134.6

121.¢
118.0
116.4

124.1
126.9
126.0

122 .4
120.9
115.2

123.¢
130.4
122.8

122.¢€
124.3
122.0

1él.8
120.8
118.8

117.5%
117.1
1ls.8

112.€
112.5
113.5

11C.5
108.¢
1C8.8

13644

122.0
119.0
11€.7

1éz.8
L2E.7
12%.8

12z.5
121.9
121.1

125.4
132.9
124.6

124.9
125.3
124.5

122.5
122.5
121.0

115.9
118.1
11£.3

115.5
113.6
112.9

11i.3
110.2
11€.5

138.0

150

121.5
119.0
117.1

120.1
127.3
126.7

123.5
121.%9
121.6

124.2
130.8&
128.4

125.3
125.5
124.5

124.8
124.0
122.5

121.0
120.6
115.1

116.3
116.0
114.5

114.5
112.5
111.6

137.7

160

120.9
118.0
117.3

121.1
126.4
12642

124.6
122.3
122. 6

125.40
130.8
125.7

126.8
127.9
125.2

124.7
123,.7
122.0

120.9

120.3

118.7

11645
116.4
114.3

114.7
113.3
112.5

138.0

SIMPLE
SOURCE
(SPL)

121.9
119.8
119.7

124.3
127.4
126.7

123. 4
121.6
121.9

124.3
130.0
125.7

125.9
125.5
123.8

123.5
122.3
120. 4

119.5
119.1
117.5

116.3
116. 0
114.8

115.0
114.1
114%.3

Lat.5

POWER
LEVEL
(PuL}

139.6
i137.5
137.4

142.0
145.1
144.4

l41.1
139.3
139.6

142.0
147.7
143.4

143.6
143.2
141.5

14i.2
140.0
138.1

137.2
136.8
135.2

134.0
133.7
132.5

132.7
131.
132,

155.3
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TABLE XX. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION\WITH REVERSE NOZZLE

AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR
[SPL referenced to 2x10'5 Pa; PWL referenced to 0.1 pW ]
(a) Concluded. 86 Percent speed; fan physical speed, 1868 rpm; fundamental blade passage frequency, 467 hertz

(a-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

FREQULENCY AKGLEy 0cC
10 24 340 44C 540 64 10 80 90 100 110 120 13C 140 159 160

1/3-0CTAVE BAND SCUND PRESSURE LEVELS {SPL) CN 30.5 METER RACIUS
5) 63,1 ©1.9 Sl.F 92.8 52,6 92.9 93.9 92.3 9l.6 U8 Sl.4 §1.7 Gl.9 S2.3 6Gl.8 91.2

53 9l.0 9.1 91.1 31.5 92,0 90.8 92.0 90.5 89.0 B7.5 88.1 89.2 8B8.3 85,3 BY.3 A3
83} £3,5 G5.5 G3.4 93,0 G6l.T 9l.4 A9,% 89.0 88.0 87.7 E7.4 BéE.E Ehs1 ET.0 ETe4  B7a6

lau 4,6 ST.B  S745 S6.5 55.8 95.4 9.6 93,8 Gh.4 92,9 G2.4 62.2 S4.4 S2.l1 50.4 92.0
L25 S4.5 99.8 100.1 99.1 457.8 98.8 97.8 97.5 Qh.6 T6.0 ST.5 $5.4 G6.B 9%.0 §7.8 6.7
163 €1.1 97.1 99,1 $9.5 98.3 9T7.8 97.8 95.6 96.0 95.1 Sé.l §E.7 GH.2 9t.l 57.0 96.5

204 Cl.B 95.5 65,7 G5.5 65.3 S4.8 94,2 93.0 92.5 91.8 $1.5 §2.6 S2.T 92,8 S54.2 5%4.5
250 £5,2 S5.7 G4.9 95.2 G3.9 G9Z.4% 9l.4 B9.9 89.0 88.5 8%9.2 90.5 S1.2 92.2 92.2 92.%
315 EC.2 G5.5 S6.5 6.7 95.0 93.5 91.2 B89.2 383.2 87.5 €£T.7 EBE.5 E9.5 Sl.4 91.9 92.9

400 €3.8 98,4 99.3 66,3 Fh.6 95.% 9l.6 90.3 8.6 8%.3 B5.8 S5l.0 $3.4 S5.6 94.4 §5.2
500 100.3 103.3 LO4.6 L105.1 LO3.1 10l.1 95.4 93.0 90.8 9l.6 6G3.9 97.0 l00.& 103.1 100.8 101.0
&30 5.8 101.0 102.3 1Jl.¢ G832 96.3 93,5 S1.3 89.5 B8B.3 89.1 90.9 93.0 94.8 95.6 95.5

RO 4.8 10Z.0 LO3.C 100.5 S8.1 96.1 94,0 91.3 89.5 HB.3 88,6 $1.2 S3.C 9E.1 95.5 97.0
o €4,0 10L-0 102.5 L3C.2 96.9 94,7 93.7 90.5 88.4 BT.4 B8B.4 $0.5 S4.,% GE.5 S$5.7 9B.1
1250 4,1 93.9 10J3.3 98.1 5.6 93,8 2.1 BY.H B6.9 85.3 B6.1l BSa5 52.1 54.6 %4.6 95.3
LoLd Gi.6 98.6 95.9 $8.1 9%5.6 93.7 91.9 BRBB.9 Bb.5H 84.9 £5.9 E88.5 6S1.5 93.8 G4.7 94.0
FAIL €1,6 01.0 93,3 96.6 94.6 92,3 99.5 87.5 83,3 B3.8 B84.6 B7.9 SU=8 92.5 94.0 93.7
2504 89.4 95.0 6G5.9 S4.% 92.5 90.5 B9.7 85.5 83.9 82,2 B83.4 EE.S EB.7 60.9 92.4 Sl.5
3154 89.6 92,9 G4.6 S3.1 9ls1l 9I.1 88.4 85.1 B2.9 8Ll.7 B3.1 £¢.0 E7.7 8%.6 F0.7 90.6
4Q.J1) AT.8 93.3 94.3 92.8 90.8 87,6 d7.5 B84.6 82.5 803.0 B8l.2 B4.3 E6 .t B7.6 90.1 89.8
5004 EG.5 9Y1.5 92.5 9l.3 H9.5 #8T7.3 B85.1 BZ.6 Bl.0 78.3 ¥9.8 El.8 €4.0 B4.5 88.3 87,9
&500 E4.2 BS,T7 9SJ.1 8£3.R 87.3 387.7 A5G.2 B0.1 79,1 17.9 T768.7 El.2 El.t B4.2 B5.1 B85.3
#4300 83,8 RS.3 B7.8 88,1 386.1 B86.6 BI.9 7.8 T9.46 T6.T T7.1 78.2 80.&6 81.7 B4.l 84.5
1200 £1.6 87.3 B87.5 B85.8 84,0 B5.1 HL.3 T7T8.1 76.5 T4.5 T445 T5.7 T7.€ 1%.1 8l.6 Bl.%
12500 8C.0 B5.9 85,5 B5.7 83.1 B83.5 83.1 T6.9 Tbal T3.9 173.0 4.0 762 17.0 80.2 B8u.4

160040 16.9 A3.4 82,5 82,5 B80.9 80.7 T8.4 73,7 T2.7 T2.1 €5.5 7C.9 T2.0 Taa.0 T6.3 Tlal
2094y 74.7 BLeu Blal T9.9 T7.9 78.2 75.4 T2.4 Tle2 70,9 €7.4 6B.4 65.8 T1.5 72.T 73.6

OVEPALL  1C7.1 11144 112.4 1L1.5 10S.6 1U8.3 106.5 104.8 103.8 103.0 103.9 104.8 10&.¢ 1C€.2 107.8 108.1
RISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.4 M 1.2 93.8 99.2 101.3 lulel 10U.9 99,2 97.2 95.7 %4.5 55.3 ST 97.5 ST49 94.7 90.7
304.8 M F1.7 A5.3 9l.1 93.5 93,6 93.4 9l.4 B89.6 88,1 87.1 8T.9 89.2 90.4% SC.3 B&.T B2.2
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TABLE XX, - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF

AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR

{BPL referenced to 2¢1075 pa; PWL referenced to 0. 1 W]

(b) 93 Percent speed; fan physical speed, 2027 rpm; fundamental blade passage frequency, 506 hertz

{b-1) Data referred to source and normalized to 1 meter

[} 1o

ANGLE,

Y]

L/3=10 Tave BARND SCUND PRESSIPRE

FRERU:INCY

L 2u kY 4C 54

Su Tehat 123541 12307 124,01 12444

iR 125.8 12341 123,06 122.8 123.5

RN 12hd6 12546 125.6 L24.) L2248
1401 127.1 12%.6 127.4 127.7 127.3
125 12625 13045 19148 13142 L30a0
L&y 122.8 126843 13€.5 130.9 130.3
200 ledod 1ZE.6 127.€ 12743 127.3
259 12142 126.8 127.0 127.3 12h.2
315 120.F 126.3 1268.0 L2B8.5 L26,8
LN 12144 127.0 129.5 129.0 L26e4
Sud 1290 134,0 135.7 134.2 135,5
530 12545 131.2 134.2 133.3 13C.R
HU0 Léfel L3246 13407 (32.7 1306
Lady 12001 13141 13344 131.5% 12%5.4
1252 124.3 129.2 132.2 12%5.0 127.9
162 12247 12641 131.% 134.6€ 128,2
200l 12245 12840 13045 129.9 127.0
2540 12C.2 L2642 120,484 127.1 124,9
3154 1ISafh 128,46 127,2 125.9 124,1
400y TRE.9 124,79 L27.2 125.9 [24.1
Sulae 11744 12344 125.4 12446 122,06
4300 11A.5 122.5 123.9 122.7 L2l.u
A0uy blhe3 12206 12%.9 L22.1 1204
160064 11549 121.8 122,38 121.7 LLS. T
12500 L1Be5 12147 122.7 12247 L2Un2
16003 11442 120.7 121l4 121.2 119.4
23904 1l4+6 12144 121.2 121.4 L18.95

OVEKALL

12Ha1 142.2 14441 142.9 141.8

124,1 12%.6
l2s.9 123.0
123, 121 .8

12646 125 .3
129,71 129.3
130.3 129.4

126.9 125.9
12540 12% .0
125,01 122 .8

125.% 122 .4
135.0 131.2
129.0 125,90

Lea.2 129 .9
l27.4 125.3
L2Ga% 123 .7

L2Tel 12444
125.% 122.9
124.7 121.2

123.4 121.2
122.9 123.4
12l.4 118.3

l22.2 113,5
E21.3 113.1
12042 117.2

i2ls4 11740
119.7 116,86
119.7 116,2

l41.0 138.0

l22.7
12l.v
119,48

L25.1
128 .4
L27 .4

124 .6
12240
121.0

129.7
127.5
i22.8

123.2
L2z .4
121.7

121.7
L20 «4
11B.6

117.9
t1T .6
116 .4

Li4.7T
114.5
114.2

lla.5
112.9
113.4

ile.7

90

DeEG

140

110

LEVELS (S5PL) CN

123.1
L21l. 3
113.4

125. 4
128.2
127 .4

124.8
121.2
l120.5

120.5
125.8
121.3

121.¢
12v.3
11944

119.6
1i8.2
116.7

115.9
l1i5.86
lid. 6

i113.2
11l4.0
112.7

113.2
111.7
112. 4

135,.9

122 .6
119.5
118.5

125.4
127.8
127.5

i23.6
121.0
119.6

120.7
125.3
120.5

120 .4
118.9
117.5

11744
ll6.6
11544

Li5.1
113.7
111.9

112.4
ili.4
110.5

110.9
110.4
1LLl.6

135.3

12241
119.8
119.0

124.2
128.5
127.9

123.8
122.0
120.3

120.7
123.8
120.7

L20.8
119.3
118.0

l18.1
117.2
116.2

120

13¢

140

1.0 METER RADILS

12245
120a1
117.¢

124,32
12649
128.5

lea .2
l2g.6
12C.7

LZC.&
12544
121.9

122.5
142.2
12049

120.3
120.2
L15.7

11%.0
E17.5
114.7

114.7
112.¢€
111.6

111.3
109.2
105.2

12¢é,1

123.4
120.3
11t1.2

12£.¢
128.0
127.¢

12446
123.3
122.C

121.7
12642
lz4.2

124.8
125.1
123.7

119.7
E18.5
117.4

114.8
L1444
112.7

liz2.8
110.%
110.4

i37.2

122.4
12C.3
118.5

124.8
L25.5
128,1

124.9
124.2
123.8

12z2.2
12%.2
12%.8

12€.8
126.8
125.7

125.4
12444
123.1

121.9
12¢.7
L17.7

117.7
11€.1
114.7

114.2
1t2.7
113.3

13E.5

150

120.7
119.6
L1E.5

122.8
128.5
128.9

125.8
124.0
123,8

123.5
13C.5
126.0

12€.9
128.1
126,2

128.9
12&.4
124,717

123.2
122.9
121.6

118.7
118.4
117.3

117.7
115.2
113.9

139,.1

160

122.6
12L.0
118.2

122.1
128.0
129.¢

1267
124.4
124.2

124.4
1364
126.7

127.8
128.3
12647

126,46
126.0
L24.3

123.2
122.7
121.4

L18.7
1i8.8
116.9

7.7
115.8
11444

139.2

-9 CONFIGURATION WITH REVERSE NQZZLE

SIMPLE
SOURCE
(3PL)

123.5
121.7
121.3

126.0
129.1
128.9

125. 8
124,11
123.9

123.9
13l.2
127.6

127.9
127.1
125.64

125. 8
124. 6
122.8

121.5%
121.5
119.9

118.8
118. 4
117.5

117.8
L16.5
LL6a 5

139.3

POWER
LEVEL
(PWL)

141.2
139.4
139.0

143.7
L46.8
146.6

143.3
141.8
Lal.6

141.6
148,9
145.3

L45.6
144.8
143.2

143.5
142.3
140.5

139.6
139.2
137.8

136.5
13641
135.2

135.5
134.2
134.2

157.1
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TABLE XX. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-% CONFIGURATION|WITH REVERSE NOZZLE
AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR
[SPL referenced to 2x10~5 Pa; PWL referenced to 0.1 pW.]
(b) Concluded. 93 Percent speed; fan physical speed, 2027 rpm; fundamental blade passage frequency, 506 hertz
(b-2) Data adjpsted to standard day of 152 C apd 70 percent relative humidity

FREQUENCY ANGLEs DEG
i0 20 3] 40 su &0 T0 BQ 90 100 110 120 13¢ 140 150 160

1/3=NCTAVE BAND SOUND PRESSURE LEVELS (5PL} CN 30.5 METER RADILS

53 C€.5 93244 4.0 4.4 S4.7 G4ad 95.9 93.0 93.4 92.9 S2.4 §3.8 53,7 9z.T Gl.0 9G2.5
&3 Sh.L 93.4 9i.9 93.1 3.8 93.3 93.3 91.3 91.6 B89.8 90.1 90.% S$0.& 90.6 389.9 9le3
faJ €£.5 S9.9 95,6 94,4 S3.1  93.3 92.1 90.1 89,1 88.8 89,3 &1.9 £7.6 EE.B 8B.8 8B8.3
[Rvi] £7.4 68,5 S$9.7 GE.1 S57.6 96.9 9646 95.4 95.7 95.7 G4.6 B4.& SE€.1 S$E.1 §3.1 824
125 <6,8 LUC.H L02.1 L0b.5 1uC.3 1ou.u 93.56 99.]1 9B.5 98.1 98.8 97.2 S8.3 65.8 98.8 98.3

16y 64,1 S8.6 101.2 10L.2 120.6 LGOS 100.1 9B.l 9T.7 9T7.9 S8.2 GB.B ST.5 SE8.4 9%.2 99.3

204 4,7 Ge,9 G7.9 9T.& St.b 97.2 965.2 94.9 95.1 93.9 S4.1 S54.5 65.2 G%.2 96.1 9T.0
250 Gl.6 G7.1 97.3 87.& 96,5 95.3 4.3 92.3 91.5 91.3 92.3 92.9 93.6 94.5 943 94. T
315 Sl.1 Steb 98,3 SE.B ST.L 95.4 93.1 91.3 90,8 89.% 90.6 91.0 92,2 G4.l S4.l G4.5
404 Sl.6 S7.2 9A,7 8.2 SbeH 95,6 92.6 90.9 90.7 90.9 50.9 650.8 Sl.§ 92.4 93,7 94.6
530J 6,2 10442 105,9 LJ4eh 135.7 105.2 10hled 97.T 96,0 95.5 94.0 S5.6 S6.4 SG.4 03T L0046
LN €5,7 Lluled LU4.% 1Y3.2 Lul.U- 99.2 95.2 93,0 9l.5 90.7 90.9 92.1 Sé.4 6.0 96.2 Fb.5
AL €7.3 L02.7 10445 162,59 LLGd 9844 9.1 93.4 9l.8 90.6 S0.8 92.7 S5.0 571.0 57.1 98.¢C
Luny Chos L0Le3 kO3af 192.1 9% 6 9T.6 93.5 92.6 90.5 B89.1 B9.5 92.4 $5.2 &T.0 98.3 9B. 5
125) S4.4 85,1 Lu2.d S%.9 98,0 F6.5 9%.0 1.8 89.5 B7.6 BB.1 61.0 €3.2 SE.B 96.3 96.8
160U ca1.p 55,2 LO2.d LOG.T 38,3 97T.2 9445 91.8 H9.7 B8T.5 88.2 50.4 S3.7 555 57.0 %67
2049 €2,5 GR.J 10J.5 99.d 97.0 495.% 92.9 90.4 BB.2 86.6 87.2 90.3 93.0 Sd.4 F6.4 9&. U
2Rdw Guel 9E.l 93.3 97.0 94.8 93.6 9l.l BE.5 B86.6 BA5,3 B6.1 B9.6 9l.1 93.0 54:6 4.2
3152 $C,4 GE.L Sh.S S5.6 93.8 93.1 9.9 BT 85.6 B84.8 85.6 B8.,7 85.4 Sl.6 G2.9 G52.3
400U Fdoh Gd.b  96.7 954 Gt 92,4 HILO 87.1 B85.1 83,2 83.9 B87.0 B8.4 9C.2 92.4 92.2
5004 Ehefh 92.6 Gh.b 93.0 9l Qu.h HT.5 5.6 B3.8 Bl.l B2.B £2.5 E6.& BE.9 50,8 9046
630u EE.2 61,2 $2.6 GSleS AG.H 9d.y BT.2 83.5 A19 Bl.l 81.9 B3.4 E3.¢ BE.6 B8T.5 8T.5
2 0u Ed.4 93,7 92,0 SGu.d R85 89,9 05.2 BZ2.6 2.1 79.5 79.9 BO.T B2.% B4.,2 B88.5 86.5
10000y 81,0 48,9 87,9 A8.8 R6.H 83,0 A%.3 Bl.3 79.8 77.6 78.1 7TB.T 15.8 8l.8 B4.4 84,0
12730 El.2 B7.4 B3.4 88.4 85.9 o7.1 B2.7 BJ.2 T8.% Th.6 Thad 17.0 78,8 15.9 8.4 83.4%
16Uy 78.0 B4.5 H5.2 B85.u 83,2 83.7 8l.é4 76.7 T5¢5 7T4.2 T3.0 3.0 3.8 76.5 719.1 196
20004 155 B2a4 RAz,3 B2.5 Bu.d Bl.0 TT.3 Tauh T3.6 T2.6 T0.C 76,3 1.4 74,3 75.0 75.5

OVERALL  1€8.2 112.2 1l4.2 113+0 LEl.9 1ll.v 10940 108.9 106.1 105.5 105.& 106.2 107.2 10E.6 109.2 109.%

CISTANCE SIDELINE PERCFIVED NCISE LEVELS
152.4 ¥ ELef S4.7 101.0 102.7 133.6 Lused l32.1 99.9 98.6 97.5 57.0 GB.2 GSE.5 S5E.0 96.3 39l.6
304.8 M 2.0 f8.1 92,8 94.& 96,0 W.H  F.T 92,5 9l.2 90.2 B89.5 60.L $2.4 B8¢.9 87,8 83.0
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TABLE XX. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH REVERSE NOZZLE

FREQUNCY

53
63
qu

100
125
16d

20u
LN
315

40
50v
G630

Buy
10du
1250

L6003
2000
25012

ERR-1)
LUl
5304

6300
HUJW
10090

125Jdv
L60Qu
2d0du

DVERALL

3

129.1

AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR

[SPL referenced to 2>«~:1()'5 Pa; PWL referenced ta 0.1 pW.]

(c} 100 Percent speed; fan physical speed, 2179 rpm; fundamental blade passage frequency, 544 hertz

20

124.2
124.0
127.9

12%.4
13z2.1
129.7

L2E.A
129.6
121.6

L28.¢
134.6
133.6

134.3
L33,0
131.6

131.2
L3Ga.u
128.4

127.4
127.86
12%.6

124.4
L244%
123.4

123,6
122.5
123.2

L4z,9

30

L2640
125, ¢
127.4

132,56
133.4
133.32

130.0
l29.¢
13J.2

139.¢
136.2
135.9

L3647
135.2
134.1

133, 7
13z2.¢
130. 4

129. 4
129.3
127.8

125.7
1264
124.9

124.8
123.3
123.5

145.5

43

126.4
125.5
126.7

13C.4
132.¢
133.0

125.5
129.9
13G.2

L30.¢
135.4
135.8

135.¢C
133.4
L32.4

L32.3
131.1
1259.1

128.1
127.5
126.4

124.2
L24,2
123.1

124.1
L22.4
L22.5

144,59

(c-1) Data referred to source and normalized to | meter

5

12640
125.1
125.7

12¢.0
l32.1
13z2.7

125.2
128.9
128.6

127.9
133.6
132.9

13247
L3l.9
130.1

13¢.2
126.0
127.1

L2&.4
12640
125.3

122.9
12243
121.6"

122,0
121.8
121l.3

143, 2

6U

126.7
L24 .8
124.5

128.7
13t.7
132.2

L29.7
127.4
12744

126.4
132.7
131.1

lil.2.

L29.5
128.9

129.3
L27.8
125.9

125.%
125.6
123.6

124.1
123.7
123. 4

123.4
122.1
122.3

142.4

70

125 .0
123 .38
123 .4

128.2
131.1
i31l.4

128.2
125.7
125.1

123.5
129.7
128.1

128.3
127 .4
126.6

126 .5
125.1
123.9

123.8
122 .8
123.8

121.3
120.7
L1956

119.8
119.3
119.0

140, 4

AMGLEy DG

80

1/3-0CTAVE BAND SOUND PRESSURC

125.2
L23.1
121.7

127.0
130.2
129.7

127 .3
124.7
123.9

122.9
128.1
126.3

126.0
i25.2
124.1

124.3
122.5
121.3

121.1
120.8
119.1

117.4
117.5
7,1

117 .4
115.8
116,5

138.9

99

100

11¢

LEVELS {SPLY LN

L25.5
122.5
120.9

126.2
129.7
129.8

126.32
124.1
123,2

122.5
125,2
124.3

123.7
122.5
12t.4

12:.5
120. 6
119. 4

118.8
118.8
117.1

115.9
1i6.7
115. 4

116, 4
Ll4a 4
115.5

137.7

123 .4
121.5
12044

125.5%
128.7
129.2

126.0
123.6
1224

122.u
124.2
122.9

122.2
120.9
119.6

119.3
118.8
Li7.e

117.6
11641
1i4.9

115.4
114.5
i13.2

113.6
113.0
114.0

136.7

lé4.0
121.0
120.2

125.5
129.1
1256.8

12640
123.7
122.¢

122.Q
124.1
122.8

122.C
122.0
120.4

L20.2
119.6

118.9

11843
117.0
115.9

1158.7
114.7
113.1

113.4
Ll1.6
111.7

137.0

12¢

130

140

1.0 METER RADIUS

152.9
121.1
115.1

1z8.¢
128.5
12C.4

126.1
12445
1:2.2

132.2
125.13
123.4%

123.6
124.3
lz2.8

121.8
121.7
120.7

120.7
119.2
116.5
11&,7
114.9
113.5
113.7
111.8
111.9

137.5

123.5%
120.1
115.4

12¢€.5
128.7
125.5%

1z21.2
125.4
124.2

123.4
120.3
L15.7

127.6
131.1
129.7

12¢€.8
12¢.7
12£.6

124.5
134.7
13C. 4

127.8
128.4
127.2

121.3
12&.5
12%.1

122.9
122.8
115.8

119.7
118.5
117.0

L1€.4
115.3
115.7

141.0

150

122.9
120.86
115.7

123.9
130.6
130.7

127.5
126.4
125.7

124.9
13641
131.1

128.2
126.4
128.1

128.3
127.8
12€.4

12E.1
124.6
122.9

120.1
120.2
118.9

115.3
117.1
115.8

141.8

160

122.5
12l.7
115. 8

122.¢
129.4
130.1

128.¢
12646
125.9

125.4
132.6
129.7

128.83
130.86
128.8

128.4
127.5
126.2

125.4
124.6
123.2

120.7
1L20.7
118.8

116.8
L17.9
116.9

141.1

SIMPLE
SOURCE
{s5PL)

125.40
123.1
123.2

127.5
1306
1320.8

127. 8
126.5
126. 6

125. 4%
131.7
130.2

129. 5§
128.9
127.8

127.7
126.6
124.5

124.2
123.7
122.1

120. 8
120.6
119. &

119.9
i18.6&
118.7

141.1

POWER
LEVEL
(PWL)

142.7
140.8
140.9

145.2
l4B.3
148.5

145.5
144.2
L43.7

143.1
149.4
147.9

147. 6
14646
165.5

1l45.4
144.3
142.6

141.9
14l. 4
139.8

138.5
138.3
137.3

137.6
136.3
136.4

158.8
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TABLE XX. - Concluded. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION |WITH REVERSE NOZZLE
AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR
[SPL referenced to 2x10°% Pa; PWL referenced to 0.1 pW.)
(c) Concluded. 100 Percent speed; fan physical speed, 2179 rpm; fundamental blade passage frequency, 544 hertz

(c-2) Data adjusted to standard day of 15° C and 70 percent relative humidity

FEECUENCY ANGLE, DeG
LG 20 ac 40 50 63 10 80 9p 130 110 120 13¢ 140 153 160

1/3=0CTAVE BAND SCUWS PRESSURE LEVELS (SPL) Ch  30.5 METER RADILS

5 £7.C G4.% GQh.3 SE.T S6.3 ST.U 96.3 95,5 95.B 93.7 G4.3 94.2 S3.E §3.7 S3.2 G3.2
63 65,4 94,3 65,5 95.8 U5.4 95.1 4.1 93.4 92,8 91.8 91.3 9l.4 504 9046 9.9 92.0
Ay €7.2 6842 ST.7 G740 Gheu 94.8 93.7 92.0 9L.2 90.7 9U.5 £9.4 ES.T 9C.0 $5C.0 G0.1

100 CE.C 5.7 101l.2 LOCeT 65.3 .99.J0 98,5 97.3 96.5 95.8 €5.8 45.3 Cée® STa3 S4.2 92.5
125 7.5 10244 103,7 1J2.7 1C02.4 1J2.d 1ul.4 100.5 1006.0 99.0 99.4 G8.8 $9.0 101.4 100.9 99.7
L&y €4,5 10C.0 1C3.& 163,3 1C3.0 102.5 101.3 100.0 100.1 99.5 100.1 10CG.1T 5%.8 1CC.0 1G1.0 100.4

20} CE.5 96,1 10u-3 95,8 96,5 lUD.0 98.5 97.6 $b.€& 6.3 S6.3 G&.4 €7.5 S7.1 S7.8 98,9
25 2.8 §9,9 N9.9 10U.2 99.2 97.7 95.0 95.0 94,4 93.9 940 S4.8 G547 G970 96«7 9645
315 2.7 G707 120.5 l00.5 SB.9 97.7 95.4 94.2 93,5 92.7 92.9 53.5 %4.5 SE.9 96.0 96.2

400 €:.2 SB.2 10U.2 10C.2 GH,L 96.6 53.7 93.1 9.7 92.2 $2.2 $2.5 S2.7 5447 9S5.1 55.6
500 68,1 1G4.58 10644 L05.6 L03.8 L02.9 9%.9 9B8.2 95.4 94.4 F4.3 S55.5 99.€ 1C4.9 106.3 502.8

63U CT.8 103.8 10hel 106 103.1 L0L.3 098.3 96.5 94,5 93.1 $3.0 63.6 G6.6 108.6 1CG1.3 99.9
RG0 €5.2 104,5 105.5 105.2 102.9 Lol.4 98,5 96.2 93.9 92.4 92.2 63,8 G6.4 98.0 98.4 9%.1
1Udu STo0 [03.2 105.4 103¢6 10le2 99,7 9T+6 95.4 92.7 9Fl.t 92.2 94,5 $6.9 G§€.6 99,6 100.8
12 50 €47 101.7 10422 102.5 LOC.2Z 99.0 96.7 9442 91,5 B3.7 9.5 S2.9 55.7 97.3 G8.2 58.7
LoJ0 €5.6 101.1 103.P 102.4 100.3 99,4 96.6 94,4 9l.6 B9.4 60.3 Sl.9 6§5.2 97,4 SH.4  58.5
2009 €4.5 LUC.G 102.6 L0lal 99,0 97.8 95.1 92.8 90.6 88.8 89,6 91.7 S48 G€.5 97.8 97.5
2500 €2.5 98.3 lOU.3 99.C 97.0 95.8 93.8 Gle2 89.3 B7.5 EB.B S8.6 G2.8 §5.0 96.3 6.l
1150 Gl.e $7o1 99.1 S7+8 G6.1 95.6 93.5 90,8 83.5 87,3 B8.0 S0.4 S5l.6 SI.6 G4.8 55,1
4000 S1.0 97.1 98.8 97.1 95.5 95.1 92.3 90.3 88.3 B5.6 86.5 EE.T 50.8 92.3 S4.l 94,1
5000 B9.1 4.8 7.0 GS5.6 94.5 92,8 90.u B88.3 86,3 B4.l 85,1 BE.l B8.3 B5.0 G2.1 92.4
6300 £7.3 92.0 S4.4 93.0 G1.7 92,8 90.0 B6.1 B4.6 B4.l B4.h  £5.4 E5,E BE.4 88,9 89.5
8001 G656 92.5 94.5 62,3 90.4 9Yl.3 BB.B B5.6 B4.8 B82.6 B£2.8 63,0 B4.8 H6.6 88.3 384.8
10309 £4.8 9C.5 92.0 90.2 B8.7 O9u.7 B6.T7 8&4.2 B82.5 BD.3 FE0.2 Edub E2.C BAsl B8&.0 85.9
P, et
1250, E3.1 AS.3 S0.5 89.8 A7.7 69.3 85.5 B3.1 B2.1 79.3 79.1 75.4 BL.E Ei.l 25.0 5.5
1500 76.0 BL.3 87.1 862 E5.6 B5.9 B3.1l T9.6 T8.2 Tb.8 T5.4 15,6 7Tb.¢ 79.1 8l.0 8L.7
200U,  T£.9 B4.7 84.6 B3.6 BR.4 B3.4 80,1 T7.5 T6.5 15.0 T2.8 73.0 3.9 T.T Te.9 T8.0

~

OVEF ALL  10S.2 L13.9 115.9 115.C 113.3 112.5 110.5 10%.0 107.9 136.9 107.2 167.7 1CS.C 11142 111.9 11l.2

OISTANCE - ' SINDELINE PERCSIVED NUISE LEVELS
152.4 M Bia2 9ta2 LL2.9 L{4.7 104.8 1u5.2 103 .8 102.2 100.6 92.0 99.1 99%.6 100.2 1CC.9 S9%9.2 93.6

TA04.E M 2.4 BT7.5 94.3 94,5 96,8 97.4 95.9 94.5 92.9 9l.4 9l.3 91.6 '92.2 63.2 9l.2 65.0
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{a) Rotor. (b) Stator.

Figure 1. - QF-9 blading assembly,
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Figure 2. - Blade positions for QF-9 cross-section at tip location.
Viewed inward toward hub,
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Figure 3. - Cutaway sketch of QF-9 fan installation,
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« Nozzle (inlet) -

Bellmouth exit

-

72-3250

{a) Takeoff configuration. (b) Reverse thrust configuration,

Figure 4. - Test site showing QF-9 in place,
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Figure 5. - Plan view of quist-fan acoustic test facility,
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Figure 6. - Cross section of OF-9 stage without suppressive liners showing axial location of instrumentation
(At) dimensions are in cm {in, ), }
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I nstrumentation

O Total pressure element
@ Total temperature element, T
& Static pressure tap, S

¢ vertical & vertical

Temperature at lip of bellmouth inlet Inlet static pressure taps

Three identical rakes: 19 fotal pressure  paye o
elements and 3 static pressure taps
(expanded view shows element distribution)-

hY

5!

rFour identical rakes: 10 total pressure
elements and 9 total temperature elements

I
Rake &/ (expanded view shows element distribution)

bl
.'?'

& vertical v vertical
Rake B ¢ Rake € ¢
Stator exit total pressure and temperature Nozzle exit tolal pressure only

{a} Detail. (All views looking downstream, }

Figure 7, - Fan aerodynamic instrumentation,



C-73-3265

{c) Total and static pressure rake used at nozzle discharge station.

Figure 7. - Concluded.
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Figure 8. - Acoustic data system block diagram,
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Figure 9. - Stage total pressure ratin as function of percent of corrected fan design speed,
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Corrected inlet mass flow, Ibfsec
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Figure 10, - Corrected inlet mass flow as tunction of percant of corrected fan design speed.

{b) For six rotor setting angles at takeoff nozzle area.

(c} At reverse thrust
rotor setting angle
(148% and reverse
nozzle area.
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Corrected thrust, 1b
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Figure 11, - Corrected thrust as function of percent of corrected fan design speed,



Power level, 4B (ref. 0.1 pW)
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Percent  Blade passage ~ Overall power Percent Blade passage  Overall power
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Figure 12. - Power spectra for QF-9, Takeoff rotor blade setting angle, takeoit nozzle area.
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Figure 13. - Overall sound pressure fevel as function of angle on 30, 5-meter (100-ft) radius, Takeoff
rolor blade setting angle, takeoff nozzle.
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Perceived noise level, PNdB
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Figure 14. - Perceived noise on 30, 5-meter (1001t} radius. Takeoff rotor blade setting angle, takeoH

nozzle area.
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Sound pressure level, 4B (ref, 2<10™ Pa)
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Figure 15. - One-third-octave band spectra on 30.5-meter radius at several speeds and for various angles from the inlet. Takeoff rotor blade setting and

takeoff nozzle area,
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Sound pressure level, dB {ref. 2107 Pa)

Percent  Blade passage
frequency,

speed

60
10
86
93

+bk 0B

Hz

332
388
45
515

ll(hr

J

1001

o0
[

SRS

I]

|

— =
T

55

[
A

-
=]

S

=

it

)
%

Al
Y
5

3

S )
\B\\-\\»\
T\E\[

g

(@ Angle fram Intet, 50°,

i) Angle from inlet, 707

I

A A

L

vV .

L<\”\l\‘\\\::*<\ i \Q\\:ﬁ
T MY A TANA NN
. /@:ﬁ | R&:iz&\ mﬁ v e \\\
oL IR NIAN \““\3

(f) Angle from inlet, 60°,

Frequency, Hz

Figure 15, - Continued.

th) Angle from inlet, 80°



891

Sound pressure level, dB iref, 2x1077 Pa)
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Sound pressure level, dB (ref. 2107 Pal
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Perceived noise, PNdB
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Figure 17. - Perceived noise on 152. 5-meter (500-f) sidefine; takeoff rotor blade seiting

angle, takeoff nozzle area.
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Figure 21. - One-third-octave band spectra on 30, 5-meter (100 ft) radius; reverse thrust rotor blade setting angle.
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