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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 devcfed 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 tables I 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 l(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 shaft.

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 100 increments from 100 to

1600 from the fan inlet centerline. Data were not taken at 00 because of the drive shaft,

nor above 1600 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 ft 2 ).
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The adjustable-pitch rotor was tested at six forward and one reverse thrust rotor
blade setting angle configurations. These angles, listed in table IV, 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 III). In this reverse mode the airflow over the stators gener-
ated wakes on entering the rotor.

INSTRUMENTATION AND PROCEDURE

Aerodynamic

QF-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 1200 and 1600 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.
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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 150 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. In general, 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.

ACOUSTIC 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 III lists

the data presented. The actual data appear in tables V to XX, inclusive. Each table is
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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 picowatt (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-
offnozzle 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-octave 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.

6



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 PARAMETERS

Overall total pressure ratio . . ............ . . . . . . . 1.20
Corrected rotor tip speed, m/sec (ft/sec) . . . . . . . . . . .213.3 (700)
Predicted overall efficiency, percent . . . . . . . . . . . 90.2
Corrected inlet weight flow, kg/sec (lb/sec) ........... 403 (889)
Corrected inlet specific weight flow, kg/sec-mn2 (lb/sec-ft 2 ) . . 194. 8 (39. 9)
Stage thrust, N (lb). . .... . . . . . . . . . 71705 (16 120)
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, cm (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 2227.0 -----
Blade passage frequency, Hz 557
Mean rotor-stator separation, rotor chords 2 -----
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TABLE III. - TEST CONFIGURATIONS

Purpose of test Configuration description Data TABLE IV. - ROTOR BLADE SETTING ANGLES

table Takeoff Reverse-rotation

Rotor setting angle Nozzle area,

and condition percent of through feather

takeoff Airflow ' Airflow -C

Far-field noise Takeoff (design) 100 V

95 VI ' -

92 VII

105 VIII +

Far-field noise Approach 100 IX R

95 X

92 XI
105 XII Direction of rotation

Far-field noise Takeoff plus 70 100 XIII Rotor Condition Rotor Condition

Takeoff minus 50 100 XIV setting setting

Approach plus 50 100 XV angle, a angle, a

deg deg

Far-field noise, Takeoff plus 50 100 XVI PR OR
overspeed Takeoff 100 XVII

Takeoff 92 XVIII 64 Takeoff (design) 69 Takeoff minus 5

50 Approach 45 Approach plus 50

Far-field noise, with Reverse 105 XIX 57 Takeoff plus 70 148 Reverse

blast deflector 59 Takeoff plus 50

Far-field noise, with- Reverse 105 XX aAt 75 percent radius from hub.

out blast deflector
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TABLE V. - FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE

AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

i (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

F,, LQ 1:NC Y hGLE, DL1G SIMPLE POWER
SOURCE LEVELFt 2L 33 IC 52 60 70 80 90 100 116 12C 130 140 15C 160 (SPL) (PWL)

-4 1/3-nCTAV: l AND SCUND PRESSUF~ LVL:LS (SPL) CN 1.C METER RAOILS

50 c.C 94.9 95.7 97.5 97.9 97. 93.7 q7.9 96.0 9b.5 56.9 96.C 97.2 96.7 96.9 98.1 97.2 114.96 3 '3.7 93.7 q4.U 94.7 94.7 93.2 93.0 93.4 92.7 93.5 94.9 95.0 95.5 96.2 96.5 97.6 94.5 112.2
oU 9j.c 96.o 96.4 96.7 95.7 98.7 97.2 94.4 95.5 95.7 95.2 95.6 S6.S SE.7 9S.0 98.3 96.6 114.3

1 ) ) 5.C 4C.5 1Cj.2 99.4 97.2 918.2 97.7 97.2 99.2 100.4 99.2 S6.8 SS.C IC1.7 98.5 98.4 98.9 116.6
125 1I3.4 1LS.5 13+.9113 OZ. 1o3.2 Il.J 103.5 101.j 1OJ.7 103.0 103.9 101.0 102.5 102.7 101.4 99.9 102.4 120.1
16h 1C2.2 104.4 103.9 L1L.9 1;1.2 10J.1 99.2 99.9 99.9 100.2 101.9 IC1.1 101.6 102.1 99.6 98.8 101.1 118.8

200) 1C'.2 106.1 123.q 101.2 99.4 90.2 97.9 99.9 93.4 97.9 98.9 97.5 1CC.2 1C.2 99.1 99.0 100.1 117.8
250 111. 111.b IC'3.9 106.6 IJ4.7 Lu3.6 101.4 LOL.4 102.1 133.6 134.9 104.7 107.4 107.7 105.6 101.4 105.6 123.3
315 122.l 120.1 12j.4 120.9 119. 116.8 114.9 113.3 116.3 116.1 118.8 118.5 117.E 117.6 117.3 114.7 117.9 135.6

4i) 114.1 114.4 11I.3 LL2.6 111.3 109.L 1J6.8 10o.3 Li3.3 139.4 11C.9 110.5 111.6 IIC.9 108.4 1C5.5 110.5 128.2
Su.) 112.0 112.7 112.L 11J.5 i

9
.J lut.J 1j4.7 104.7 lu5.3 1J7.u 108.7 107.3 109.8 111.2 108.2 104.6 108.5 126.2

63J 114.5 115.5 115.5 115.5 11Z.8 1iu.1 139.5 1I9.8 111.6 111.8 113.0 11G0 115.6 11.8 112.8 1 8.8 113.0 130.7

qcJ 112.1 11!.- 113.5 i12.3 111.i IJ7.3 105.5 106.0 106.8 138.5 110.6 110.2 113.1 11-.8 109.5 105.C 110.3 128.0Lho 11 .8H 114.3 113. 112 112. lu.5 108.3 105.8 106.5 137.3 139.5 111.8 111.8 115.3 115.5 110.5 106.2 111.4 129.1
1250 117.1 112.6 112.1 111.2 11-.L L06.9 104.2 104.4 105.2 107.7 109.7 109.3 112.9 113.6 108.7 104.3 109.6 127.3

1P0)3 110.4 111.7 111.2 11J.4 108.9 1u6.1 1J2.6 102.1 1J0.6 135.1 I18.2 107.5 112.4 112.7 107.9 101.8 108.5 126.22003 lu ).' 110.6 11).4 LOSG.) 107.6 104.6 103.4 Lu0.2 102.1 L03.9 106.9 106.2 110. 110.7 106.1 100.3 107.1 124.8
2I3. (10.1 LS.1 1 1.3 107. P ij5.9 102.9 99.6 98.1 13U.4 132.8 105.3 104.5 1CS.1 IC .3 104.9 98.7 105.3 123.0

3150 IC7. : 1[1F.l 101.1 L07.3 105.1 iu2.6 93.9 97.3 99.8 102.3 104.9 1C3.9 1C7.6 1C0.1 104.1 98.2 104.7 122.44UG, 17.. 138.3 103.0 138. 105. 101.6 97.6 96.5 98.6 J10.8 103.5 1C2.8 107.8 107.6 103.8 98.1 104.4 122.1
5100J 1306. 106.7 10J. I 107.8 104.3 1J.3 95.8 94.5 97.0 99.7 102.7 IOC.8 106.5 l;5.3 104.2 95.9 103.2 120.9

630 1Cf.5 1C8.2 106.3 1,7., 1o3.8 101.3 97.3 93.8 98.5 101.0 104.0 1C3.0 106.2 1C7.2 104.2 96.8 103.7 121.483jbu 1C1. I10.0 101.4 1C08. 1J4.9 1L 0.7 95.5 94.J 98.0 100.7 103.5 102.2 10C7.7 106.9 103.0 97.C 104.0 121.7
1u00) 1Co.3 L06.6 135.3 10i6.9 103.1 99.A 95.1 92.6 97.3 98.8 102.4 IC1.6 lC6.4 105.6 102.6 95.3 102.7 120.4

1250u 105.5 106.u 10).8 106.8 C13.1 99.3 93.8 91.1 96.1 98.5 1J2.0 1IC.7 1C6.3 14.6 101.6 94.2 102.2 119.91600 1C4.1 15.1 103.9 104.4 131.1 9/.2 91.9 A9.2 93.5 96.9 100.1 99.7 164.2 103.6 101.3 93.8 100.6 118.3
20JJ 103.7 163.8 13J.7 103.2 99.1 94.8 93.1 88.7 92.0 96.0 98.5 98.0 1C3.2 102.3 100.3 92.1 99.3 117.0

OVF ALL 125.' L25.; 125.2 125.C 123.3 120.5 11.5 117.9 119.8 120.6 122.8 122.3 124.5 124.6 121.9 118.2 122.5 140.2



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

AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 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 150 C and 70 percent relative humidity
F Fn il :'J v ANGLt., DEG

1 20 .,0 4C 53 60 70 80 90 100 110 12C 13C 140 L50 160

1/3-t)Ti AV[ AND SCUND! PRESSIUR- LEVELS (SPL) CN 30.5 METER RADILS

5J '.2 6t.2 6.C 6h7. 68.2 68.2 69.0 68.2 66.3 b6.8 67.2 66.3 67.5 67.0 67.2 66.4
63 (2. 64.J ,4. 3 65.0 65.0 63.5 63.3 6-.7 63.0 63.8 65.2 65.3 65.8 66.5 66.8 67.9
8J (5.2 (6.3 64.7 67.L 6o6. 69.0 67.5 64.7 65.8 66.0 f5.5 65.9 67.2 69.0 68.3 68.6

101) f .3 6c.8 70.5 7C.2 67.5 68.5 68.0 67.5 68.5 70.7 69.5 f7.1 k6 .3 72.C 68.8 68.7
12 77.7 75.!i 75.2 73.2 7i.5 71.3 7).8 71.3 71.0 73.3 74.2 71.3 72.8 73.0 71.7 70.2
1630 72. 74.7 74.2 72.2 71.5 70.4 69.5 70.2 7u.2 70.5 72.2 71.4 71.9 72.4 69.9 69.1

200 15.5 7(.4 74.2 71.5 69.7 68.5 68.2 70.2 68.7 68.2 69.2 67.8 70.5 7C.5 69.4 65.3
250 P2.2 61.9 71.2 76. 75.U 73.9 71.7 71.7 72.4 73.9 75.2 75.0 77.7 78.0 75.9 71.7
315 .2.4 00.4 Sj.7 91.1 90.1 87.1 85.2 83.6 86.6 86.4 89.1 88.8 88.1 87.9 87.6 85.0

400 E4.3 84., 84.5 82.8 81.5 79.3 77.0 77.0 78.5 79.6 81.1 E0.7 E1.8 81.1 78.6 75.7
60J F2.2 82.'; 82.2 80.7 79.2 76.5 74.9 74.9 75.5 77.2 78.9 77.5 EC.C 81.4 78.4 74.8
h30 F4.3 85.7 85.7 85.7 83.o 80.3 79.7 80.3 81.8 82.0 83.2 82.2 65.8 86.0 83.0 79.0

300 E2.3 83.5 83.7 82.5 8C.3 77.5 75.7 76.2 77.0 78.7 80.8 E0.4 83.3 84.0 79.7 75.2
10U3 14.0 84.5 83.4 83.C 8C.7 78.2 76.0 76.7 77.5 79.7 82.0 82.0 85.5 85.7 80.7 76.4
1250 E2.2 C2.7 82.2 81.3 86.2 77.0 74.3 74.5 75.3 77.8 79.8 79.4 83.C 83.7 78.8 74.4

160J EC.F 81.8 91.3 80.5 79.u 76.2 72.7 72.2 73.7 75.8 78.3 77.6 E2.5 82.8 78.0 71.9
Z 10 0 4.4 SC.6 90.4 79.9 77.6 74.6 73.4 70.L 72.1 73.9 76.9 76.2 60.9 8C.7 76.1 70.3
2503 78.0 79.J 78.2 77.7 75.8 72.8 69.5 68.0 .70.3 72.7 75.2 74.4 79.0 78.2 74.8 68.6

315 7i1.5 78.5 77.E 77.0 74.8 72.3 68.6 67.0 69.5 72.0 74.6 73.6 77.3 77.8 73.8 67.9
4000 77.1 77.3 77.5 77.5 75.1 71.1 67.1 66.0 68.1 70.3 73.0 72.3 77.3 77.1 73.3 67.6
5C30 76.0 75.9 75.9 77.u 73.5 69.5 65.0 63.7 66.2 68.9 71.9 70.0 75.7 74.5 73.4 65.1

6303 78.2 76.9 75.J 75.7 72.5 70.5 66.0 62.5 67.2 69.7 72.7 71.7 74.5 75.9 72.9 65.5
8000 70.1 76.1 75.5 76.1 73.0 68.8 64.6 62.1 66.1 68.8 71.6 70.3 75.7 75.0 71.1 65.1

100.iO 72.4 73.7 72.q 74.C 7C.2 66.9 62.2 59.7 64.4 65.9 69.5 68.1 73.5 72.7 69.7 62.4

12503 71.2 71.7 70.5 72.5 68.8 64.7 59.6 56.9 61.9 64.2 67.7 66.4 72.C 7C.3 67.3 59.9
16huJ (7.9 68.9 67.7 68.3 65.0 61.1 55.7 53.0 57.4 60.7 63.9 63.5 68.C 67.4 65.1 57.6
2000) 64.3 64.9 6 .8 64.3 60.2 56.0 51.2 49.8 53.1 57.1 59.6 59.1 64.3 63.4 61.4 53.2

CVERALL ' .8 95.5 5.3 95.C 93.4 
9 0.o 88.7 88.1 90.0 90.8 92.9 92.4 54.5 94.6 91.9 88.4

rISTANCL SIDELINE PERCEIVED NOISE LEVELS

152.4 M cq.8 77.6 81.7 84.2 84.5 82.9 81.4 80.9 83.3 84.1 86.0 84.6 E5.5 83.7 78.2 70.2
304.8 M 6.4 , .3 73.6 76.3 76.8 75.4 74.0 73.0 75.9 76.7 78.5 77.0 77.4 75.4 70.1 61.7
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TABLE V. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE

AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(b) 70 Percent speed; fan physical speed, 1553 rpm; fundamental blade passage frequency, 388 hertz

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

FF LO FrC ANGLE, DLG SI MPLE POWER
SOURCE LEVEL

IC 7 i3 4 C 50 60 70 80 90 100 110 12C 136 140 150 160 (SPL) (PWL)

1/3-OClIAVE .AN0 SCUN.) P ESSJUR. LEVELS (SPL) CN\ 1.0 METEP RADIUS

50 1C5.. '.1 97. 9. 1 Ill. 100.3 101.3 97.. 98.4 98.9 97.9 97.9 1CC.8 ICC.8 100.3 105.c 100.1 117.8I,3 ;. 97. 7.0 95.5 99. 96.6 95.3 95.3 95.3 97.3 96.1 96.7 99.8 102.0 101.0 105.5 98.4 116.1
30 .1 99.3 97. 96.4 '5.3 96.6 95.4 95.6 95.9 96.9 98.1 97.0 1L0.4 1C1.9 102.1 106.C 98.8 116.5

10 1L3.i 104.1 1C3.1 102.' 101.1 103.1 100.3 98.5 100.8 101.6 IC1.8 1CI.2 104.C 1 C.1 104.5 106.3 102.4 120.1
12, IC5.2 1i .4 105.4 101i.7 105.7 lu2.9 103.7 103.1 104.2 104.9 105.6 104.0 105.1 105.7 105.7 107.0 104.9 122.6
10 1C6. 106. 106." 1I 04. 104.3 10Z.3 102.3 102.7 103.7 104.2 105.0 104.7. 1C5.7 106.3 103.2 105.4 104.4 122.1

209 1L7.2 105.4 102.5 10e.4 100.6 99.7 99.6 99.9 100.6 101.6 101.3 103.7 103.2 103.1 104.8 102.4 120.1
250 111.1 310.e 108.9 108.1 106.8 105.1 102.9 102.9 104.3 105.9 107.4 107.3 109.6 108.8 106.4 106.3 107.0 124.7
31', 118.0 117.2 115.2 112.7 113.2 111.7 109.0 107.3 107.8 109.3 111.3 111.4 .112.C 112.2 1C8.3 10E.7 111.7 129.4

400 1 (.1 12,.'i 128.6 124.5 127.6 126.3 123.0 117.8 117.0 120.3 123.8 125.2 123.8 125.0 119.1 119.2 124.2 141.9
590 115.1 11'.Z 115.1 113.8 112.o 11u. 103.9 108.3 109.8 111.9 112.6 112.C 113.6 113.6 110.1 109.8 112.1 129.8
630 11'.C 111,.0 113.3 113.5 111i. 1309. 107.3 107.5 109.7 111.5 112.5 112.3 115.5 115.7 110.0 109.4 112.3 130.0

800 11 '.1 ]15'.4 119.9 11 .7 117.2 115.4 114.2 114.9 116.9 117.1 11P.6 11 .2 120.6 121.9 .116.7 115.8 118.1 13'5.8
1000 11'.3 1 .'.' 1)1.( 114.3 112.9 110.8 103.8 1D8.8 110.4 112.6 114.6 114.2 116.6 115.4 110.3 110.5 113.3 131.0
1250 11. 1 1 17.1 117.3 115.3 114. 111.4 139.6 109.8 110.9 112.9 114.8 116.4 118.3 117.3 112.1 111.7 114.6 132.3

1600 111.8 115.3 11'.3 115.1. 113.9 11.0.9 107.3 107.1 109.3 111.4 113.3 113.2 117.6 11.8 11C.9 109.0 113.3 131.0
2000 113.6 114.1 114.7 113.9 112.7 109.9 105.9 105.1 107.1 109.7 111.6 111.2 115.7 114.7 109.4 107.3 111.7 129.4
2500 111.9) 112.6 11,.2 112.4 111.2 108.5 104.5 103.2 105.4 108.2 110.5 110.0 113.5 112.9 107.9 106.3 110.0 127.7

3150 111.4 111.4 111.'; 111.4 110.1 107.9 104.4 102.1 104.8 107.4 1CS.8 IC8.9 112.1 111.9 106.6 105.5 109.1 126.8
4000 111.4 111.7 11.C 112.4 110.5 107.2 102.7 101.5 103.9 106.2 G10.2 108.1 111.9 11C.7 105.9 104.9 108.7 126.4
5000 110.0 13'.;6 110.2 111.5 109.0 105.5 101.0 99.0 101.8 104.5 107.5 106.1 111.6 10e.5 106.2 102.6 107.3 125.0

6300 11).0 111.0 1)U9.9 110.5 108.3 107.4 102.4 98.8 103.9 106.0 168.4 1C7.7 110.2 IIC.4 106.3 103.8 107.7 125.48000 111.0 111.: 110.7 111.2 108.9 106.2 1.2 2 99.0 103.4 105.5 107.7 106.7 111.5 11.0 105.7 103.7 107.8 125.5
10lO0 10.9 10: ." 109.0 110.1' 101.2 105.3 99.5 97.7 102.3 104.0 107.0 105.7 110.4 108.8 105.5 102.4 106.6 124.3

12509 10-s.1 10.6 107.7 109. 10O.9 10,#.2 98.5 96.7 101.2 133.6 106.2 105.8 110.4 107.9 104.9 101.3 106.0 123.7
1600 1C.4 1 ., 10s.7 137.4 104.9 102.0 95.6 94.2 99.2 101.9 104.4 103.7 108.1 16.9 104.8 100.8 104.3 122.0
20000 IC,. 105.8 10,. 10,.1 103.1 9.6 95.0 93.5 97.5 100.8 102.6 102.5 107.2 105.3 103.7 99.1 102.9 120.6

IIVE .t L 12'.4 1; '.? 130. 128.3 129.3 127.1 12.7 121.8 122.8 124.8 127.2 128.0 128.5 12S.2 124.1 123.8 127.3 145.0



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

AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 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 150 C and 70 percent relative humidity

FlI ', p ill Y t. N L , f rLG
i, ?' i C bJ ou 70 :i0 9' 1J0 110 12C 130 140 15C 160

I /- $Y.VL '541k) 5j1:*I S PkWrSS4R.L L VLLS SPL I CN 30.5 MtTEV PRADILS

10 0 ,.) . 7.1 7-..? 71.7 7j.o 71 ., .7.7 63.7 69.2 (4.2 f8.2 71.1 71.1 70.6 75.3
64', ,7 .. .7. '. , 65. tA.' t,6. !- .6 6 5., 65.6 67.6 6o.4 67.0 70.1 72.3 71.3 75.8

1'J (1.1 F.6 ,,'.', 6h. 7 .9.6- h,,. 05.1 65.9 66.2 67.2 60.4 67.3 7C.7 72.2 72.4 76.3

S ~7," 17' 7. 7., .' .4 77.d 71.4 73.4 7j., 68.3 71.1 71.9 72.1 71.5 74.! 74.4 74.8 76.6
,12 7.' 1(T6. 74.1 76.J 76.0 73.2 74.. 73.4 74.5 75.2 75.9 74.3 75.4 76.0 76.0 77.3

1) 7. 7(.1 75. 7'.6 7.1 72. 73.07. 7.5 75.3 75. 77.0 74.5 75.3 7.0 76.0 75.6 73.5 75.7

S 7 1.5 77.2 7e7 13.? 71.7 7U.) Tu.0 69.3 70.2 70.9 71.9 71.6 14.C 73.5 73.4 75.1
7 t) 1.;, 81.1 7,.? 78.4 77.1 75.4 73.3 73.2 74.6 

7
6.

2 
77.7 77.6 79.9 79.1 76.7 76.6

3i' ! 
,  H7.5 i. 83., j3.5 t2.J 79.3 77.6 78.1 79.6 81.6 81.7 82.3 82.5 78.6 7 9

.U

0] , . q'6.7 94. 1: 94.7 97.0 9t.5 '413.2 AA.0 87.2 90.5 94.0 95.4 94.C 95.2 89.3 89.4
,3 . Hr,.( W ,. 3 04. 82.83 Rl.) 79.1 78.5 8u.u 82.1 82.8 82.2 E3.8 83.8 80.3 8U.0

3u ;.2 p. '.5 k3.7 3 2. 79.: 77.8 77.7 79.9 81.7 82.7 82.5 85.7 85.9 80.2 79.6

L 4. 4 . "1.1 88.'9 87.4 85.6 84.4 85.1 87.1 87.3 88.8 E9.4 SC.8 92.1 86.9 86.0
100 I 1. .I6.1 8 n4 4. 4 1 ;.1 J1.J V4 .C 79.J 8-.6 82.8 84.8 84.4 86.8 85.6 80.5 80.7
125') , 4 .1 '41.4 P". 4.9 61.5 79.7 79." 81.0 83.0 84.9 6.5 88.4 87.4 82.2 81.8

16I t.4.'; 8 .. 8 . i 84.3.? 4.U 81.3 17.4 77.2 79.4 81.5 V3.4 83.3 87.7 86.9 81.0 79.1
2,0 4 ., 04.1 .94.? 8J . ' 8Z.7 79.) 75.9 75.1 71.1 79.7 81.6 81.2 E5.7 84.7 79.4 77.3
/ , 4 1 ? 12.4 82 .1 .32.. 81.1 7t;.4 74'.4 73.1 75.3 78.1 80.4 7;.9 F3.4 82.8 77.8 76.2

31160 l 1. 1.1 1. L.L 719.6 77.6 74.1 7L.:3 74.5 77.1 79.5 78.6 61.8 81.6 -76.3 75.2
4/ ) . 1.' " A 1.9 A,.. 76.7 72.2 71.J 73.4 75.7 77.7 77.6 E1.4 80.2 75.4 74.4
51J 7',., 79.1 7 .4 3 .7 78.2 7'.7 7J.2 ,8.2 71.0 73.7 76.7 75.3 8C.2 77.7 75.4 71.8

6,3uJ 17.7 7C.7 71.C 79.' 77.. 76.1 71.1 67.5 72.6 74.7 77.1 76.4 78.S 75.1 75.0 72.5
IJO3 71.1 7P.1 7 1.2 70.3 77.0 74.3.3 6).3 67.i 71.5 73.6 75.8 74.8 79.5 78.1 73.8 71.8

IUUOJ 7, .t 76.j 7j . 1 77. 74.3 72., 6 .6 64.8 69.4 71.1 74.1 72.8 77.5 75.9 72.6 69.5

12901 . 7".. 74. .4 79.0 72.6 7U.3 64.2 62.5 66.9 69.3 71.9 71.5 76.1 73.6 70.6 67.0
1000: o) .- 71.7 7-J. 71.1 68.8 65.9 60.4 58.L 63.1 65.7 68.2 67.5 71.S 7C.7 68.6 64.6
203J (1.4' t,(. u

4  
. ! 7.2 6t. 2 ,u.8 55.1 54.6 58.6 61.9 63.7 63.6 68.2 f6.4 64.8 60.2

nVt =ALL "., 9'; * 3 120. 9.,3 S .5 '597.1 94.9 92.0 9?.9 94.9 S7.3 9SE.1 Se.9 9.3 54.1 93.9

nlISTA'l -:: SIOzLI N PLPC'IV"t) NCIS LeVELS

1.4 . " P' . .C . : ).? 90. . 8.3 75. 8.6 89.0 91.0 93.7 90. 81.9 81.0 76.5
3u' 4 '." 7,.3 . 4. 83.4 43.0 8J.3 7t.3 7.2 81.6 83.o 83.3 12.8 81.1 72.9 68.1
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TABLE V. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO: QF-9 CONFIGURATION WITH TAKEOFF NOZZLE

AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

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

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

FcI v -ry AN.;LE, 1LG SI MPLL POWER
SOURCe LEVcL

L 20 ." 40 5j 6j 70 80 90 lid 110 12C 13C 140 15C 16C (SPL) (PWL)

I/3-'CCT'V T .^ l; SCLPIt pr SSI)U . L Ve LS (SPL) N 1.C METL- FADILS

5, j1l.; 97.i5 c9). t.J 111.5 1jL.8 1j2.o 1J3.1 133.j 104.3 105.1 102.7 1C4.1 105.3 107.1 107.8 103.7 121.453 1
- .  

I 2. 1.) 100.3 95.5 1J .1 103.1 105 .1 102.J 103.6 Iu3.8 1u4.8 101.1 1C5.6 106.3 107.5 109.2 104.4 122.1
i') itC. 1J.2 9./ 98. 4 c,9.7 10.4 103.7 !ju.) 1)0.6 132.7 104.4 102.8 10C.S 1IC.4 103.9 109.8 103.7 121.4

IJ) IC(. 1 .3 1,5.' 1L04.; 1 .3 104.6 104.6 104.9 105.6 107.1 18C.4 1C6.7 IC8.8 ICE.8 110.1 109.8 106.9 124.6129 I1.2? 112., 112.J [JI).7 107.7 1 io.8 lJS.7 108.9 10I.7 110.3 111.R 109.6 111.5 11C.5 110.7 109.4 109.9 127.6
1t) I>c.2 ICS.5 1 .5 1..7 1 0.8 1l7.J LJ..2 107.7 137.8 109.0 1L9.5 1C9. 1C0.6 1C0.0 1C8.8 1.07.7 108.5 126.2

uvJ 11(.1 111.1 11J.5 10q., 1,7.u 106.1 1394.3 105.3 105.3 105.8 107.6 106.2 IC.CE 1.7.8 108.5 107.5 107.4 125.1u 11i.7 1L 6.4 1..4 1l12 . 111., Lu9.2 1J7.7 luI. 11J.2 111.5 113.2 111.6 113.5 112.9 110.5 108.6 111.7 129.4
314, Kil ., 117. 11 . 114.3 111.o lu1 .5 109 .5 11).J 110.8 112.0 113.8 112..2 114.C 113.8 111.0 110.0 112.8 130.5

',) .L 122 122.' 123. 121. 120.3 11o.2 115.5 114.7 116.0 113.3 119.7 118.1 121.2 12C.0 115.5 113.6 119.2 136.9
13. 151.. 13'.5 131i. i1 .4 I5.5 123.7 121.2 125.0 127.4 127.5 124.6 13J.5 129.5 124.5 122.6 128.4 146.1

, l.0 l<.1 11.5i 11.4 116 Il. 113.J 112.2 113.J 115.0 117.5 118.7 117.3 l119.9 11.5 113.2 111.3 117.0 134.7

.11.7 12. 1 .7 1.. 111. 117.? 115.2 114.4 115.1 116.4 118.6 119.9 11 .7 121.6 121.1 114.7 112.3 118.3 136.0lJj 121.1 127.1 123.1 L23.1 IL1.) 120.') 117.1 118.1 12J.1 121.3 124.9 122.7 125.8 123.9 118.1 116.5 121.9 139.6
12 11I:.( 11 .' L23). L1S .1 117.1 114.6 113.3 114.1 115.8 117.6 119.8 118.7 121.4 118.6 113.9 111.3 117.8 135.5

i63J' 11'.7 12,.,. 121.7 120.5 11 . Ilu,.4 11 .7 114.2 115.7 117.5 110.5 118.6 123.4 12C.G 114.2 111.2 118.6 136.3200o 11 .4 11V . 12 .4 119. 113. , 115.4 112.5 112.7 114.5 116.2 11U.4 118.1 121.7 119.2 113.4 110.4 117.6 135.3
2 , II?.. i17.K 11.6 118.5 116.r 114.6 1111. 111.1 112.8 115.1 117.1 116.I 119. 117.1 112.0 108.7 116.0 133.7

315 11:.4 117.4/ 117.5 112.3 11 .2 114.9 112.J Ilu.4 112.. 114.7 116.5 115.£ 117.9 116.9 111.0 108.1 115.4 133.14uJ 11'.4 117.4 117. 1 18.. 115.7 113.4 1i,.2 IL . 2  111.2 113.u 114.7 114.3 117.5 115.2 113.0 106.9 114.5 132.2( Il 11 .2 11.5 11.4 117.5 113.') Ill1. 13) .2 lu7.J 138.9 11 .) 113.5 112.2 116.2 113.2 110.2 104.6 113.0 130.7

,:3 i 1 4.' 1( I.2 1.1.Z 112.' 14.2 J106.2 11J.6 112.J 114.5 113.4 115.5 114.4 109.4 105.8 113.1 130.8JO., 11';. lIA.J 115.7 116. 113.4 111.4 137.7 106.6 11J.2 111.2 113.5 112.7 11 .6 114.4 109.1 105.2 113.0 130.7
10kh0, 11.' 114.- 11 .5 115.z 111. 10iu'.6 1J5.5 1,5.L 139.0: 109S. 113.2 111.8 115.3 112.8 135.0 103.7 111.6 129.3

120,o 11.o 11 .1 11?.2 114.4 11C.9 10 .) 104 .4 lu3.9 107.9 109.4 112.6 111.5 115. 112.1 108.8 103.C 111.0 128.7
16';0) 115.0 112.1 11).1i 1i1.5 13 .4 106.1 101.9 LOL.q 15.3 107.8 113.8 I,9.9 113.6 111.7 108.8 102.8 109.3 127.0
200J.o 11 K i. . . I ;. 1 1u.1 1 '(.)' 103. 6 ');. i '.3 10. 4.3 L,6. 10C8.6 13E.7 112.5 110.3 C108. 101.1 107.8 125.5

()V 4 PI I?1;.: 13t.32 135.( 134.2 132.V 129.4 127.3 126.5 128.9 131. 132.1 130.6 134.6 133.1 128.3 126.3 131.8 149.5



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

AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.

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

(c-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

F' 9 E r N: ANGLE, f)t-
20 .'0 ,C 5) t 70 80 '4 100 110 120 130 140 150 160

1/I3--CTAVr- L:Aro SGLOUD FP'SSU'PR: L'VELS (SPL) CN 30.5 MEt RK PA ILS

5 71.8 . 7C0.2. 1.l 72.1 72.9 73.+ 73.3 74.6 75.4 73.0 75.1 7f.1 77.4 78.1
61 7V. : 13.1 70., 69.'? 71.1 73.4 75.4 72.3 73.9 74.1 75.1 71.4 75.9 76.6 77.8 79.5

) 7 .9 70.5 ' .; 6.7 70.u 7u.7 71.u 71.2 7J.9 73.G 74.7 73.1 7.2 71i.7 7,.2 80.1

li 3 i., 7. 75. 75.1 7_.6 74.' 75.1 75.2 75.9 78.1 78.7 77.C 7C.1 74.1 8.4 EO.1
12 ." ...? , 1:.6 80.0 78. J 77.1 77.0 79.1 79.0 8j.6 82.1 79.; 81.8 80.8 81.0 79.7
16J 7'1. 71. 71 79.0 71.i 77.3 76.5 76.0 78.1 79.3 79.8 79.S EC.1 79.3 79.1 78.0

20'. 1 1.1 " . 8J. 79. 77., 76.4 74.6 75.6 75.6 76.1 77.9 7t.5 78.t 78.1 78.8 77.8
. .7 .? h2.3 81.3 79.5 73.0 7q.8 80.5 81.8 83.5 81.9 E3.6 82.2 80.8 78.9

14(, :. . . 1.9 73 .3 79.3 80.3 8l.1 82.3 84.1 82.5 E4.3 E4.1 81.3 80.3

943. 5,. .' . 9 e3. ',.C C.5 )6.4 85.7 84.9 86.2 88.5 89.9 88.3 S1.4 G9 .2 85.7 83.8
'uO 1G::.I lil. 103.7 101.4 1J. 3 15.7 93.9 9 .4 95.2 97.6 57.7 94.8 10j.7 45.7 94.7 92.8
30 ' 1 '.7 1. .7 ,. J69.7 83.2 82.4 83.2 85.2 87.7 88.9 87.5 O9.1 8F.7 83.4 81.5

'.;I ,.I..1; . 5. 1 87.4 85.4 84.6 85.3 86.6 88.8 90.1 88.9 S1.8 1.3 84.4 82.5
36 E1 .' .3 q 1 92.1 91.1 87.3 88.3 93.3 91.5 93.1 92.9 46.C 94.1 88.3 86.7

1; ; P. . ii. . ".2 87.2 84.1 83.4 4.2 85.) 87.7 89.9 88.8 51.5 88.7 84.0 81.4

.0. .; '. 91 3 0. 88.6 S6.5 83.8 84.3 85.8 87.6 89.4 88.7 S3.5 9L.1 84.3 81.3
20;T' 5. . ". . 8J.0 83.4 82.5 82.7 984.5 86.2 88.4 88.1 G1.7 ES.2 83.4 80.4
2, 0 ; .j 7./ P 8 r'. if 86.5 84.5 81.7 81.0 82.7 85.0 87.0 86.0 E9.5 87., 81.9 78.6

51', , .: .. . :1 7.9 i 5. 6 4.6 81.7 80.1 81.7 84.4 86.2 E5.5 E7.8 68 .6 J0.7 77.8
400 .' 6.O '1 .2 17.5 3b. -82.- 79.7 7,1.7 80.7 82.5 84.2 83.8 E7.C 84.1 79.5 76.4

4, ., . '. '.' 8 3.1 ir,. 77.4 70.2 78.1 80.1 82.7 81.4 E5.4 82.4 75.4 73.8

S .4. . 4.9 ,1.; ;1.0 77.9 74.) 79.3 80.7 83.2 E2.1 84.2 3.1 78.1 74.5
300 r .f1 U.!. <.9 34. 81.5 79.5 75.8 74.7 78.3 79.3 81.6 80.8 84.7 82.5 77.2 73.3

1 . 1.1 3. .i 7f., 76.7 72 .6 72.2 76.1 76.9 80.3 7E.9 82.4 7C.9 76.1 70.8

2,00 . 7f.8 17.' *l'. 2 7,.t 74.7 7o.2 o4.7 73.7 75.1 78.3 77.2 EI.6 73.8 74.5 68.7
10(8 . h 7 .': 71.; 7. 712.3 70.0 6' .3 :)5.7 69.7 71.6 74.7 73.7 77.4 75.5 72.6 66.6
0- 1 . 71.1 .,. 71.2 ,7.0., 4.8 60.8 61., 65.4 67.6 f8.7 6S.8 73.6 71.4 69.1 62.2

V I _1 1 I.0 10.4. 10'.. 10.? 1':.9 9').4 7.4 96.:, 9).0 11. 10 1302.1 1C0.6 104.t 1C3.1 S8.3 96.4

ri' 'bC S I. _LINL I:I C IlVE LU O11ISE LOV ILS

152.4 ;, 81. .: , ..94.1 94.6' 92.6 -41.4 , W. 93.5 95., S6.1 C3.5 06.4 52.0 85.6 79.2
3 71 .! 7 . 1 .. 2' .3 7. 0J 4.97 83.0 83.3 86.1 86.0 88.5 85.8 88.7 85.2 77.5 70.7



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

AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.

(d) 93 Percent speed; fan physical speed, 2063 rpm; fundamental blade passage frequency, 515 hertz

(d-1) Data referred to source and normalized to 1 meter
F) EQU 'V AN';LE, t, SI PLE POWER

SOUKCc LEVEL
1l 2 ) 4t. 5) 6 70 BJ 90 13 110 12C 13C 143 150 160 (SPL) (PhL)

1/3-'i;( ciV. 'krA0 SCU4)0 PPLSS!IFc LVLLS (SPL) CF 1.0 fMtTKE RADILS

5. I1C.' 1I1., IC2.4 102.3 1,I3.. 102.3 132.C 103.'t 103.2 1J4.8 104.4 104.2 1C7.C IC7.8 C10.9 111.3 105.0 122.7I,.:./ 104.:' 1).!. 1 101. 11. 104.0 103.3 I .T 12.9 . 13.2 104.4 1.3.2 14.4 107.3 10e8.5 109.7 111.6 105.2 122.9
I" ]i:. 134.0 1I1.9 10-.? 1.1.1 lu'2.- 101.6 101.5 101.7 104.2 15.2 1C5.4 1C8.f ICC.6 111.1 112.4 105.7 123.4

li) IiL.3 1lI9.1 107.7 1; 9
.j 15.1 107.9 105.7 10.9 137.8 139. 1 lu.~ 10. 1.1 112.8 113.3 112.8 109.8 127.5

1L 1 1. .1 17.17 ll?., 111. 1JI3.4 109.6 lu.1 110.1 111. 1 111.7 112.7 111.7 113.9 113.1 112.8 112.1 111.6 129.3
1 J 11'. 112.3 111.7 110.: lu. 109.7 1)3 .5 139.9 llu.9 111.5 112.5 112.4 113.C 111.5 111.G 110.8 111.2 128.9

2J 1I .2 117.7 111.4 1,..7 1 .u 107.3 105.9 106.5 107.0 108.? 109.2 1 8.8 111.2 111.2 110.3 109.S 109.2 126.925" 11 1 11 .7 115.0 113.- 112. 7 112. 11J.0 lli.0 111.6 113.3 113.6 113.6 116.C 114.8 112.1 110.7 113.2 130.9
1 J11. 117.7 11,.9q 114.7 113.4 112.7 111.7 113.1 113.7 L15.6 11 .1 115..9 117.1 114.6 111.8 110.6 114.8 132.5

4 u 120.4 'J.4 121.5 11e., llf.- 115.3 114.3 I11't. 115.9 117.4 11F.1 117.9 12C. 117.9 113.5 112.8 117.5 135.2*l 12 . 1 i3 .7 j1).4 123.2 12 .9) 126.7 12 .7 127.u 127.0 127.6 127.1 128.4 131.6 132.1 125.2 124.4 128.7 146.4
. 121.

"  
i .4 121.A 12L.5 118.4 117.1 116.1 117.1 118.8 12J.'3 123.8 12L.7 123.8 121.6 116.1 114.7 120.1 137.8

40 11i.. 123. 121.1 115.3 11.3 116.3 116.8 117.7 120.0 121.5 121.8 121.5 124.5 121.5 115.3 113.6 120.3 138.0lJ)J 1 4." 12'.8 126.9 L,3.i 124.3 121.3 123.4 121.1 122.1 123.3 125.4 127.3 127.C 123.3 118.4 116.5 124.0 141.7
125, 11".7 121., 121.7 120.1 119.1 117.1 115.7 117.3 118.9 120.1 121.4 121.5 123.2 115.7 115.1 113.2 119.8 137.5

16,j 121.- 12.2 I3.2 123.1 121.6 .12J.2 117.2 118.6 119.4 12u.6 121.9 122.4 126.9 121.6 116.4 113.4 121.6 139.3. 121. 1 121.4 121.6 12C.5 113.7 115.7 115.7 117.4 118.9 12v.1 12k.5 124.4 120.2 115.0 112.0 119.8 137.5
2933 11.1 115., 123.2 12C.t 11;.2 117.o 115.0 114.i 116.0 117.5 119.3 11.1 122.3 11E.8 113.6 lIu.7 118.4 136.1

315, l'. 11.1 111. II IS.9 116.3 117.1 114.9 113.5 115.6 117.4 118.9 118.3 120.E 117.9 112.6 109.9 117.7 135.4*.JJ 11'.1 1lI.1 117.2 120.1 11. . 116.3 113.2 112.7 114.6 116.1 117.5 117.3 12C0. 117.5 112.1 109.0 117.1 134.8
500 11.7 I1,.) 117.4 L18.7 116,.J 113.7 111.0 ll.4 112.1 113.7 116.0 114.8 115.4 115.J 112.1 106.7 115.2 132.9

fLu) 111.1 117.6 .It-, 117.7 114.7 115.J) 111.4 109.5 113.5 114.9 116.6 116.1I 118.4 116.4 111.7 107.8 115.3 133.0
e)'J 11.e 117.7 117.1 117.' 115. 113. 139.7 1,Q.5 113.1 114.1 116.1 115.U 119.4 116.0 111.1 107.4 115.1 132.8
1000') 11 .1 115.5 11.9 116.4 113.1 111.9 107.1 13.1 112.2 112.9 115.3 113.9 11e.3 114.6 111.0 106.1 113.8 131.5

125k.0 11.' 114.4 1 .1.' 115.7 112.3 111.2 105.8 107.2 i11.3 112.6 114.8 113.7 118.4 114.2 110.6 105.1 113.3 131.01'3),, 111.5 112.) 112.1 112.( luS.f 10H.3 104.1 Iu4.6 1J9.0 111.1 113.1 112.2 116.2 113.5 110.7 104.5 111.4 129.1
2 o i 11,. 7 1 1J.5 11.3 11.: 137.5 105.2 102.0 103.5 107.3 109.6 111.1 111.1 114.8 112.4 110.1 103.2 1i9.8 127.5

iVtLt.LL 1P4.4 135.7 135.. 133.7 13.., 131.1 130.0 130.4 131.4 132.5 133.3 133.9 136.f 134.9 129.4 128.C 133.1 150.8



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

NOZZLE AND TAKEOFF ROTOR SETTING ANGLE

(SPL referenced to 2x10 - 5 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 to standard day of 150 C and 70 percent relative humidity

F ECUIrcY A4NGLE, DcG
10 20 30 4C 50 60 70 80 90 1 100 110 120 13C 140 150 160

1/3-CCTAVE 3AND SGLNC FRESSUR_ LEVELS (SPL) CN 30.5 METtR RADILS

5j 13.e 71.5 7?.7 72.6 73.3 72.6 72.3 73.7 73.5 75.1 74.7 74.5 77.3 78.1 79.2 81.6
63 72.5 74.5 73.1 72.2 72.2 74.3 73.6 72.J 73.2 74.7 73.5 74.7 77.6 78.8 80.0 81.9

H8 7.5 74.3 72.2 7C.5 71.4 72.3 71.9 71.8 72.0 74.5 75.5 75.7 78.9 79.9 81.4 82.7

lUO F0.6 75.4 73.C 74.6 75.4 78.2 76.0 77.2 78.1 79.7 81.1 EC.0 E1.9 62.1 83.6 83.1

125 80.5 93.0 81.2 81.5 79.7 79.9 79.4 80.4 81.4 82.0 83.0 82.0 84.2 83.4 83.1 82.4

160 F2.3 P2.6, 2.0 81.2 79.7 83.3 78.8 80.2 81.2 81.8 82.8 E2.7 E3.3 81.8 81.3 81.1

20) E3.5 84.0 81.7 79.C 78.3 77.6 76.2 76.q 77.3 78.5 79.5 79.1 E1.5 81.5 80.6 80.2

253 F6.1 8(.5 85.3 83.4 83.0 82.3 83.3 80.3 81.9 33.3 83.9 83.9 86.3 85.1 82.4 81.0

315 89.1 88.3 17.2 85.C 83.7 83.J 82.0 83.4 94.0 85.9 86.4 86.2 87.4 84.9 82.1 80.9

40o C.( 1.6 91.7 68.2 86.6 85.5 84.2 85.0 86.1 87.6 88.3 EE.1 SC.2 Ef.1 83.7 83.C

500 IC1.1 102.r 10J.6 98.4 9.1 90.9 95.9 97.2 97.2 97.8 97.3 48.6 101.8 102.3 95.4 94.6

630 .2 .1 93.6 91.8 4C.7 39.o 87.3 36.3 87.3 89.0 91.0 41.0 9C.9 94.C 91.8 86.3 84.9

800 1CO.3 1.3 91.3 80.5 88.5 87.0 87.0 87.9 90.2 91.7 92.0 91.7 94.7 91.7 85.5 83.8

1000 54.5 1 5.0 07.0 54.0 94.5 9i.5 9J.6 91.3 92.3 93.5 95.6 97.5 97.2 S2.5 88.6 86.7

1250 89.8 91.1 91.8 Q0.3 89.2 87.2 85.8 87.1 89.0 90.2 91.5 91.6 93.3 84.8 85.2 83.3

1600) 1.3 92.2 13'. 93.2 )1.7 90.3 87.3 88.7 89.5 90.7 92.0 92.5 97.C 91.7 86.5 83.5

2(00J C.1 91.4 91.6 91.6 90.5 88.7 85.7 85.7 87.4 88.9 90.1 9C.5 94.4 90.2 85.0 82.0

2530 P8.4 Q9.4 J1.1 0U.5 89.1 87.5 84.9 84.0 85.9 87.4 89.2 89.0 52.2 88.7 83.5 80.6

3150 FP.C 88.q .'1.3 80.6 88.2 86.8 A't.6 13.2 85.3 d7.1 88.6 88.0 90.5 87.6 82.3 79.6

4L00 P1.6 8.4 3A.7 89.6 97.7 85.5 82.7 82.2 84.1 85.6 87.0 86.8 40.4 87.0 81.6 78.5

500J F: .9 1M. 86.6 87.9 85.2 82.9 83.2 79.6 81.3 82.9 85.2 84.0 88.6 84.2 81.3 75.9

633 64.H 86t.3 85.3 86.4 83.4 83.7 80.1 78.2 82.2 83.6 e5.3 84.8 E7.1 85.1 80.4 76.5

8000 6. 81 . 3'.2 85.9 83.1 81.4 77.8 77.6 81.2 82.2 84.2 83.1 87.5 84.1 79.2 75.5

100) 00 82.2 82.t, 2.0 83.5 8L.2 79.0 74.9 75.2 79.3 80.0 82.4 81.0 85.4 81.7 78.1 73.2

12500 7'.7 C.1 79.6 81.5 78.1 77.J 72.6 73.0 77.0 78.3 80.5 79.4 E4.1 79.9 76.3 70.8

16i00 71.3 76.7 735. 76.5 73.6 72.2 03.0 68.5 72.9 74.9 76.9 76.0 80.1 77.3 74.5 68.3

20000 71.9 71. 71.4 72.L 68.6 66.4 63.1 64.6 68.4 70.7 72.2 12.2 75.9 73.5 71.2 64.3

(VL .L 104.4 10i5.1 10. C 103.6 103.1 101.1 100.1 100.5 101.4 102.5 103.3 103.9 106.5 1C4.9 99.4 98.1

EISTA'I(C SIDELINE PERCEIViED NOISE LEVELS

152.4 ' 7 9.0 F.7 I2.1 93. t 95.3 94.5 94.1 194.9 96.0 97.0 97.2 96.7 98.4 95.0 E6.7 81.0

304.8 M 6. .' 6C. 9 3. ' 85.S 87.2 86.8 85.7 87.5 88.5 89.5 89.5 89.1 90.6 87.2 78.6 72.6



00

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

AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 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

r " tG,,I., P_G SIMPLE POUIER
SUURCE LLVEL

1 5, uJ 73 p9 90 13 110 12C 13C 140 150 160 (SPLI (PWL)

I/ - T'N P1 : r Sd LLV LS (SPL) CN 1.J Mtlf[ RADICS

.' .' . L. 3 I . I .4 1,.5.1 105.5 IJ6.3 1C6.4 128.5 l.F.. 11 .5 111.8 112.8 1C7.3 125.0
. i :. /. ., !;.'. LU:.1 1J4.. . 5 133.4 .J- ' 4 104.0 1J4.9 1,5.4 1 C.8 1,S.4 llC.6 111.8 113.4 106.8 124.5

] 3 1.1. ,;. L73.: 1,:L.1 I3. 1 1.. 1 ,).2 103.2 IJ1.1 108.2 1Cs.8 111.4 113.7 113.7 115.t 109.1 126.8

I ' .1.': ..' . ;. I. 1i. J6.o 1J7.2 1j-.t lll.u 112.2 112.f 114.C 114.5 114.8 115.2 111.3 129.0
i.I .J ! . I .* . ') 11.9 1 . 112.) 112.9 113.9 115.1 115.5 115., 115.o 115.5 114.5 113.9 131.6

I . I:. 11?.
"1 1 1., 11 .- 11 .: ill.3 i12.7 115.2 116.4 115.1 11 ..; 1i5. 11t.i 115.6 114.7 115.1 132.8

11 .- ..I'. 
1

.I 1 i. .3 L2 . 1 LJ9.2 1i0.) 11J., 111.1 111.3 111.7 113.f 113.2 112.7 112.0 111.9 129.6
11 . i I . 1 ., i15. . 1 1,,..J 11.J.1 11 .6 111.(. 11j.2 114.5 116 .2 117.2 11R.. 117.) 114.3 112.9 115.2 132.9
' . t' ,. Il ;.'; 11'. 117..' 11 .1 114.6 116.7 117.3 119.5 120.9 119.9 120.1 118.4 114.1 112.6 118.2 135.9

S I .7 1 1. L1i.- Ll,.- i . i11;. 115.7 116.7 117.C 119.J 125:7 12C.3 121.4 1 1 -.J 114.5 114.0 118.9 136.6
1. . ? 12,. 12. 12 127.t'12.2 I. z12.7 .126.6 123.2 128.1 127.1 124.6 122.1 120.9 127.2 144.9
I;,.1 ),- . 1' .' 12 1 1,i. : IL4. 125.' 1.4.5 125.0 125.9) 127.0 126.8 12t.S 124.3 121.3 119.3 125.6 143.3

l' .(6 1i ., .. - 1' .8 111.4 11if;.2 11 Y .) 121.7 123.6 124.1 124.2 126.) 123.1 117.4 115.3 122.1 139.8
1 J .. . .. 12. 6 1. .6 121.6 121.7 123.2 124.1 125.7 127.7 127.7 124.4 118.9 117.2 124.2 141.9

I I .'; :2.7 1:." L124., 1?1.2 i J.t 12J. 121.5 122.9 123.4 125.2 127.3 127.1 123.5 119.2 116.4 123.7 141.4

I , -i. i .
"  

12.. 12..7 122.1 121.2 114.' 12J.5 122.4 12.1 124.7 125.5 12E.9 12;.7 118.1 115.3 123.5 141.2
S, . I. > 1' .

"  
1 1.7 . 113.0 117.j 117.6 119.(, 121.3 121.1 123.4 126.2 12C.7 116.2 113.7 121.3 139.0

21; ".7 i .~ 21. 121.l . 11.6 l i'.1 116.1 11,1.3 120.3 121.8 122.2 124.3 12C.0 115.3 112.6 1Z0.1 137.8

il' I I.'. 11'.I I I I:- . 111. 117. 11 .1 115.7 11 .0 120.0 12i1.7 121.7 122.8 115.5 114.5 111.9 119.5 137.2
1. 6 o .;' il'.J 12 .. 12,. 1 1 11,. 113.9 1i5.0 116.9 118.7 120.3 120.4 122.5 118.8 113.5 11J0.9 118.6 136.3

, I I 1. 117. 11..: 11 .5 11R.. 114.6 112.j 112.6 114.5 116.7 118.9 11E.C 121.4 116.4 113.6 108.7 116.9 134.6

'. I i. ll. 1 11. .' 117.6 114.3 115.4 112.4 111.3 115.9 117.4 119.4 115.5 12C.4 117.9 113.4 109.4 117.0 134.7
11 ., 11.1. 117., 117.5 114.', 1lt.1 111.2 111.9 115.2 116.7 118.6 118.4 121.2 11E.0 112. 6 109.3 116.7 134.4

1,'h F 11. I1.' 11. 11'. 1 . 2 LZ., 11.J I .3 11 l. 114.3 115. . 117.7 117.2 120.2 116.5 112.6 108.i 115.4 133.1

SI i.L 114. I v 11,.1 111. i Li1. 9
p 138.6 Jq1.5 113.5 115.J 117.3 117.2 12C;.- It.G 112.3 106.9 115.0 132.7

1 , ) 1 . 1. 12.1 11 ' 11 '. 1 1U'.1 1,:. 1,,5.1 137.3 111.3 113.3 115.3 115.5 117.9 115.4 112.3 106.5 113.0 130.7
S I'.. 1 2. I'*. 111.., 1 .. 15.7 1J3.5 1-5.7 109.5 111.7 113.4 114.1 116.8 114.0 111.7 104.7 111.4 129.1

V,. .t , .' i5'.) 1 ;. 1 5.1 1 l1. 132. ,
12 . 132 133.3 134.3 135.8 136.3 137.4 134.0 130.3 128.6 134.3 152.0



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 2x10 - 5 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 150 C and 70 percent relative humidity

FR.CQUNYCY ANGLE, OEG
IC 20 32 40 50 o6 70 30 90 100 110 120 130 140 150 160

1/3-OCiAV- LhANl; SCUIND PFHSSIIH: LEVELS (SPL) CN 30.5 METER RAOILS

'i 7'.2 72.1 74.3 14." 76.1 75.3 74.7 75.6 75.8 76.6 76.7 78.8 78.E 8C.3 82.1 83.1
t3 72.3 74.3 7-.1 73.4 74.9 7.8 73.7 73.7 74.3 75.2 75.7 77.1 79.7 8C.9 82.L 83. 1
Qj 7P.2 7c9. 73.2 73.9 77.,j 7o.J 75.j 73.5 76.5 77.2 78.5 8C.1 E1.7 84.0 84.0 85. 9

10.) fC.' 75.
,  7'0. 79.3 7a.2 79.J 7b.9 77.5 79.9 81.3 82.5 82.S 84.3 84.8 85.1 85.6

12. P1.9 85.3 '4.7 82.7 82.2 32.2 3) .2 82.3 83.2 84.2 85.4 85.8 86.2 85.9 85.8 84.8
L6 9 . 6.? 87.9 83.9 83.7 83. 31 .8 83.J 85.5 86.7 85.4 87.3 86.2 8f.4 85.9 85.0

3 3 4. 45.5 8 .1) 81.6 8C., 82. 79 .5 80.3 8u.9 31.4 81.6 82.0 63. .  83.5 83.0 82.3
25C [7.5 88.7 83. 15.7 34.3 63.4 33.9 81.9 83.5 84.8 86.5 87.5 E8.3 87.3 84.3 83.2
315 ES. ')C.0 8).2 87.0 37.5 s6.4 84 .9 87.u 87.3 89.8 91.2 90.2 5u.4 eE.7 84.4 82.9

't;) .9 1. 89.4 31.4 86.1 89) .9 86.1
) 87.8 89.2 90.9 90.5 91.6 89.2 84.7 94.2

500 S7. '39.7 ')9.' 10C.1 93.4 97.2 198.4 97.L 96.9 96.8 98.4 98.3 97.3 94.8 92.3 91.1
33 ;9.3 6.5 90.0 0)3. 92.u 95.J '96. 95.3 95.2 96.1 97.2 97.0 97.1 94.5 91.5 89.5

RJO F ; .8 C. Lt.8 90.5 39.0 87.6 98.4 Ou.L 9L.9 93.6 94.3 94.4 St.S S3.3 87.6 85.5
1000 2. .c '. 4.6 '4 .0 4 9 9'2.i 90.8 11 .8 91.9 93.4 94.3 95.9 97.9 s7.9 94.6 89.1 87.4
L 1. 52.0U 93.3 ')9.3 '4.5 ;1.6 90.. '3j.7 91.6 13.0 93.5 95.3 97.4 97.2 93.6 89.3 86.5

1, 00 1.? ' 3.7. 1 .1 93.8 92.2 91.3 89.5 93.6 92.5 93.2 94.8 95.6 .9S. 92.8 88.2 85.4
2000 .O 1. 9?2.2 S 1.7 9C.2 86. 317.0 87.6 89.6 91.3 93.1 93.4 96.2 SC.7 86.2 83.7
25:)0 eE.V 00.5 L.C q90. '39.4 7.i 95 .0 6. 88.2 90.2 91.7 92.1 94.2 8S.9 85.2 82.5

315% ? P.2 " .5 . 0.1 9 .U 27.3 35. :89.4 97.7 89).7 91.4 91.4 S2.5 89.2 84.2 81.6
4000 57.7 8.5 , ). 7 13.3 37.5 -5.- 33.4/ -4.5 86.4 88.2 89.5 89.9 92.0 88.3 83.0 80.4
500) 5 .' 6 C. - 97.4 88.7 84.3 83.8 '31.2 81.8 83.7 85.9 88.1 97.2 90.6 85.6 82.8 77.9

63() 84.5 I. 5.( P86.7 83.0 34.1 31.1 80.2 84.6 86.1 88.1 88.2 89.1 8 .6 82.1 78.1
80 P,1).0 15. 7 5.5 85.5 ,2.7 82.2 7.3 .3 k3. J83.3 34.8 86.7 96.5 89.4 88.L 80.7 77.4

1000)0 .3 . 2.4 ' . 1 83 3.4 75.b 79.4 76.4 77.4 81.4 82.7 84.8 84.3 87.3 83.6 79.7 75.2

12503 79. 8.L 79.4 81.6 77.5 77.5 74.3 75.2 79.2 80.7 93.0 82.9 86.C 81.7 78.u 72.6
1600 75.4 76.u 75.6 16.. 73.0 72.1 73.0 70.9 75.2 77.1 79.2 79.3 81.8 79.2 76.1 70.3
2000') 7 C . 70.3 7).? 71.4 67.3 66.- 54.7 66.8 70.6 72.8 74.5 75.2 77.9 75.1 72.8 65.8

OVERALL 103. 14 L.1 105.3 105.5 101.9 12./4 102.7 102.4 103.3 104.3 105.7 I 8.3 107.3 103.9 100.3 98.7

DISTA C SIDELI6E PERCEIVED NOISE LEVELS

152.4 1 78.0 37.5 92.3 95.2 44.5 95.5 96.1 I 6.4 97.8 98.9 99.9 99.4 100.1 93.9 87.0 80.8
o304.9 ? 68.2 718. 84.1 87.2 36.2 87.8 88.7 88.9 90.1 91.0 91.9 91.5 92.C 85.5 78.6 72.2



O

TABLE VI. - FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF NOZZLE

AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

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

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

FR ECII, L:NtY ANGLE, OEG SIMPLE POWER
SOURCE LEVEL

IC 20 33 4C 5o o0 70 80 90 100 110 12C 13C 140 150 160 (SPL) (PWL)

1/3-tC T9VE BAND SOUND DRcSSLRE LEVELS (SPL) CN 1.0 METER RADIUS

5J 121.5 96.1 95.5 97.5 96.8 96.i 98.1 96.1 94.6 97.0 98.3 97.1 99.1 96.6 99.3 98.3 97.3 115.0
6,:4 5.' 93. 96. 9 96.9 97.6 95.4 95.4 96.8 98.8 98.8 98.4 99.4 a8.8 98.6 103.4 99.2 98.1 115.8
8) c3.8 94.6 '94.5 92.5 92.3 92.8 93.0 92.3 92.6 94.6 94.8 97.1 98.C 91.3 98.3 98.5 95.1 112.8

100 E.7 97.6 '93.6 g9.2 96.2 95.7 95.9 95.2 95.7 97.7 97.6 97.7 99.9 9S.9 98.9 98.3 97.5 115.2
1295 1L2., 163.8 1

3
.

4 LJ3.3 104.1 lul.1 103.3 101.3 101.8 102.4 103.9 102.5 102.6 102.8 102.3 100.5 102.5 120.2
16J 102.0 163.6 1'9.C 101.1 [30.3 99.J 99.0 99.6 101.8 102.5 133.1 102.4 ICl.5 101.3 100.5 99.4 101.4 119.1

20j 10].5 105.3 ICt.5 101.3 98.8 97.2 97.3 99.3 99.2 99.3 100.8 ICC.4 1CC.5 1CC.3 10C.7 98.7 100.5 118.2
;2I3a ILC.2 113.J 10'.5 1',6.7 LJ4.2 103.3 1033.8 100.5 101.5 104.0 105.2 104.9 105.7 105.3 105.0 101.1 105.0 122.7
3'i 1i2.1 120.6 123.6 122.3 122.0 117.8 115.0 116.0 116.3 116.3 116.1 116.4 117.C 117.3 114.8 115.4 118.5 136.2

4JJ 114.3 1L4. LLS5.C 112.9 L11.7 LJS.7 Lto.7 106.7 107.8 109.3 110.0 110.3 110.3 1lC.3 107.7 106.4 110.3 128.0
51J 112.7 112.3 111.3 109.8 138.0 105.8 134.5 104.2 104.7 106.7 107.8 108.4 109.3 111.2 108.8 104.9 108.2 125.9
3J) 11.2 116.4 1195. 113.9 112.9 109.5 108.0 108.5 110.0 112.2 111.2 113.5 116.2 115.7 113.7 109.4 112.9 130.6

lIu0 11;.1 113.4 113.1 111.2 13'.9 106.6 105.4 105.4 106.6 108.7 1C9.9 111.2 112.6 112.2 109.6 105.6 11C.C 127.7
100u 112.) L14.6 11.3 111.9 110.6 107.7 105.7 106.2 107.2 110.0 111.9 113.8 115.1 115.6 111.7 106.9 111.6 129.3
1250 Ill.8 112.9 111.6 110.6 109.9 1u6.9 104.3 103.9 104.9 107.3 109.3 110.2 111.8 113.1 109.3 104.2 109.3 127.0

160) 110.7 111.8 111.2 10J.8 1L8.5 105.8 102.3 101.8 103.5 105.8 107.5 ICS.1 111.8 112.5 109.0 102.2 108.4 126.1
210J L.';.5 113.4 109.7 109.1 107.9 L4.J 103.5 99.7 102.0 104.0 105.9 107.0 110.0 110.7 106.0 100.9 106.8 124.5
2503 1IC.9 IC0.9 1C).1 107.4 106 3 102.6 99.6 98.1 100.1 102.9 104.6 106.0 108.1 108.4 104.6 99.2 105.2 122.9

315u 107.2 8.4 1C7.6e [6.9 105.4 102.4 98.7 97.1 99.1 102.4 104.1 1C4.8 106.6 10f.9 103.9 98.3 104.3 122.0
4000) IC1 . 108.3 1J3.4 LO7.4 105.9 102.1 97.8 95.9 98.6 100.4 102.9 103.9 106._ 10f.4 103.8 97.8 104.1 121.8
500) 10C.2 1 06.8 11.0 107.5 105.0 1UJ.5 95.3 94.5 97.5 99.2 102.0 102.1 105.5 104.3 102.6 96.1 103.0 120.7

630u IC7.3 18.3 1J7.1 1i6.7 104.2 102.9 97.8 93.6 96.8 100.8 103.1 104.2 105.1 106.I 101.8 97.4 103.5 121.2
8000 108.4 1Ci.4 10..3 107.8 104.9 102.3 97.1 94.8 98.8 100.2 102.6 103.4 106.6 10.1 103.3 97.9 104.0 121.7
L000 IC7.1 1)7.7 103.9 107.2 103.7 101.7 95.7 93.2 97.5 99.2 102.4 102.7 106.1 105.2 102.7 96.9 103.2 120.9

12503J 1~.7 107.7 106.7 107.7 1J4.5 101.5 95.5 92.3 97.5 99.2 102.3 103.2 106.2 104.8 103.3 96.5 103.3 121.0
1600)3 IL5.7 L06.2 109.2 104.8 102.9 98.7 92.7 89.3 94.7 97.2 100.3 101.3 1C3.7 103.4 100.0 95.1 101.2 118.9
2JJ0) 1Ci.V 103.6 101.0 1u2.3 9q.6 96.U 89.6 87.1 92.7 95.2 97.5 99.1 11CI.5 101.0 98.5 92.5 98.8 116.5

nVt' \L I L25.7 [2o. L25.3 124.s 123.9 118.3 118.7 119.6 120.8 121.5 122.5 124.C 124.3 121.5 118.8 122.6 140.3



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- 5 Pa; PWL referenced to 0. 1 pW.J

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

(a- 2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FREQU NCY AhGLE, DEG
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

1/3-OCTAVE BAND SCUND PRESSURE LEVELS (SPL) CN 30.5 METER RADILS

50 71.8 66.4 65.8 67.8 67.1 66.9 68.4 66.4 64.9 67.3 68.6 67.4 6 .4 66.9 68.6 68.663 66.2 68.6 67.2 67.2 67.9 65.7 65.7 67.1 69.1 69.1 68.7 69.7 69.1 68.9 70.7 69.5
80 64.1 64.9 64.8 62.8 62.6 63.1 63.3 62.6 62.9 64.9 65.1 67.4 68.3 67.6 68.6 68.8

100 69.0 67.9 68.9 68.5 66.5 66.0 66.2 65.5/ 66.0 68.0 67.9 68.0 70.2 69.2 69.2 68.6
125 73.1 74.1 73.7 73.6 74.4 71.4 73.6 71.6 72.1 72.7 74.2 72.8 72.9 73.1 72.6 70.8160 72.3 73.9 73.3 71.4 70.6 69.3 69.3 69.9 72.1 72.8 73.4 72.7 11.8 71.6 70.8 69.7

200 75.8 75.6 74.8 71.6 69.1 67.5 67.6 69.6 69.5 69.6 71.1 70.7 70.8 7C.6 71.0 69.0
250 80.5 80.3 79.8 77.0 74.5 73.6 71.1 70.8 71.8 74.3 75.5 75.2 76.0 75.6 75.3 71.4315 92.4 90.9 93.9 92.6 92.3 88.1 85.3 86.3 86.6 86.6 86.4 E66.7 E7.3 87.6 85.1 85.7

400 84.5 84.2 85.2 83.C 81.9 78.9 76.9 76.9 78.0 79.5 80.2 60.5 60.5 8C.5 77.9 76.6500 82.9 82.5 81.5 80.0 78.2 76.0 74.7 74.4 74.9 76.9 78.0 78.6 79.5 81.4 79.0 75.1
633 85.4 86.6 86.1 84.1 83.1 79.7 78.2 78.7 80.2 82.4 81.4 83.7 86.4 85.9 83.9 79.6

8uo 82.3 83.6 83.3 81.4 80.1 76.8 75.6 75.6 76.8 78.9 80.1 81.4 E2.8 83.4 79.8 75.8130J 84.1 84.8 83.2 82.1 80.8 77.9 75.9 76.4 77.4 80.2 82.1 84.0 85.3 85.8 81.9 77.1
1250 E1.9 83.0 81.7 80.7 80.0 77.0 74.4 74.0 75.0 77.4 79.4 EC.3 81.9 83.2 79.4 74.3

1600 80.8 81.9 81.3 7S.9 78.6 75.9 72.4 71.9 73.6 75.9 77.6 79.2 81.9 82.6 79.1 72.3
200J 79.5 80.4 79.7 79.1 77.9 74.0 73.5 69.7 72.0 74.0 75.9 77.0 EO.C 80.7 76.0 70.9
2500 77.8 78.8 78.0 77.3 76.2 72.5 69.5 68.0 70.0 72.8 74.5 75.9 78.0 78.3 74.5 69.1

3150 76.9 ?8.1 77.3 76.6 75.1 72.1 68.4 66.8 68.8 72.1 73.8 74.5 76.3 76.6 73.6 68.0
4000 77.3 77.8 77.9 76.9 75.-* 71.6 67.3' 65.4 68.1 69.9 72.4 73.4 75.8 75.9 73.3 67.3
5000 76.4 76.0 76.2 76.7 74.2 69.7 65.5 63.7 66.7 68.4 71.2 71.3 74.7 73.5 71.8 65.3

6300 76.C 77.0 75.8 75.4 72.9 71.6 66.5 62.3 65.5 69.5 71.8 72.9 73.8 74.8 70.5 66.18000 76;4 76.5 76.4 75.8 73.0 70.7 65.2 62.9 66.8 68.3 70.7 71.5 74.6 74.2 71.3 66.0
100)30 75.0 74.8 74.0 74.3 70.8 68.8 62.8 60.3 64.6 66.3 69.5 65.8 73.2 72.3 69.8 64.0

rz~)00 73.4 73.4 72.4 73.4 70.2 67.2 61.2 58.1 63.2 64.9 68.0 68.9 71.9 7C.5 69.0 62.2
i6000 69.6 70.0 69.0 68.7 66.8 62.6 55.6 53.7 58.6 61.1 64.2 65.2 67.6 67.2 63.9 58.9
2J00O 64.9 64.8 64.1 63.5 60.8 57.2 50.8 48.8 53.8 56.3 58.7 60.2 62.6 62.2 59.6 53.7

OVERALL 55.9 95.7 56.7 95.3 54.6 90.9 88.5 89.0 89.7 90.9 51.6 S2.5 54.0 54.3 51.5 89.0

CISTANCI SIDELINE PERCEIVED NOISE LEVELS

152.4 M 9.8 77.7 83.1 84.6 85.5 83.2 81.3 81.9 83.1 84.3 84.6 84.5 84.8 83.3 77.4 70.7
304.8 1 60.4 69.2 75.1 76.7 77.9 75.7 73.9 74.6 75.8 76.8 77.1 76.9 76.8 75.0 69.2 62.3



TABLE VI. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10- 5 Pa; PWL referenced to 0. 1 pW.J

(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

FR EQUENCY ANGLE, DEG SIMPLE POWER
SOURCE LEVELIC 2C 30 4C 50 60 70 80 90 100 110 12C 13C 140 150 160 (SPLI (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 1.0 METER RADIUS

5J 107.6 97.6 96.8 10C.8 97.8 102.9 99.1 97.6 96.3 100.4 100.4 101.5 102.9 100.3 101.4 102.3 100.6 118.363 96.6 96.1 95.8 95.1 95.3 95.4 94.8 96.1 95.3 98.8 97.6 98.5 99.1 100.3 101.1 102.2 97.7 115.480 6.6 96.8 96.1 94.3 94.6 94.1 94.3 95.6 95.6 98.4 98.4 99.2 100.1 101.1 102.1 102.3 98.0 115.7

130 102.4 100.8 100.8 10C.4 98.6 100.9 103.4 98.1 100.1 101.9 102.1 1C2.C 1C3.f 1 3.8 103.8 102.5 101.5 119.2125 105.1 105.6 104.6 104.9 105.8 102.3 103.4 103.1 101.9 105.1 105.4 105.5 105.4 104.9 104.8 103.6 104.5 122.2
160 105.1 106.1 105.5 103.6 103.5 102.5 101.8 102.3 103.0 103.8 104.1 105.2 1C4.3 104.8 103.3 103.0 103.8 121.5

200 1C8.7 107.6 105.6 102.1 101.7 100.2 99.9 99.9 99.7 101.1 102.2 IC2.2 IC3.1 IC3.1 102.7 101.8 102.3 120.0250 111.0 110.5 108.8 107.3 106.0 105.0 102.5 103.1 103.6 105.1 106.6 108.2 107.6 107.8 105.6 103.0 106.4 124.1
315 118.3 118.0 116.7 113.2 112.5 112.3 108.8 108.5 108.7 110.2 109.3 111.1 110.5 110.7 108.0 106.2 111.8 129.5

400 129.8 127.3 132.0 126.5 128.0 127.3 123.3 122.1 122.1 124.6 121.1 123.7 122.8 121.8 118.3 119.4 125.3 143.050J 115.3 115.1 115.9 113.6 112.8 110.5 103.6 108.3 109.8 111.5 111.5 112.6 112.8 113.6 110.6 107.5 112.0 129.7
6.30 114.1 115.6 114.5 113.8 111.5 109.0 107.6 107.6 109.1 111.1 111.f 112.7 114.C 114.5 110.3 106.4 111.8 129.5
8

Ou 119.2 119.6 120.4 118.4 116.9 114.9 114.1 113.9 116.2 116.6 117.2 120.2 120.1 121.6 117.9 114.C 117.9 135.61000 114.9 115.9 114.9 114.1 112.4 109.7 108.2 108.6 109.9 111.7 113.6 115.0 115.7 115.1 110.4 107.4 112.8 130.5
1250 116., 118.1 116.1 115.6 114.3 111.5 109.8 110.5 111.1 113.8 114.3 116.1 117.5 117.0 112.3 109.0 114.4 132.1

1600 114.5 115.8 115.5 114.8 113.8 110.5 107.7 106.8 109.8 111.0 112.7 114.3 116.7 116.5 111.8 106.2 113.1 130.8
2003 113.6 114.3 114.1 113.9 112.6 109.6 105.9 105.1 107.1 109.3 110.8 112.0 114.9 114.3 109.6 104.7 111.4 129.12500 112.0 113.1 112.0 112.5 111.0 107.8 105.0 103.3 105.6 107.8 1C9.5 11C.6 113.0 112.5 108.3 103.5 109.8 127.5

3150 111.2 112.2 111.7 111.9 110.1 107.7 104.1 102.1 104.1 107.1 108.6 109.7 110.9 111.2 106.4 102.5 108.8 126.54000 111.5 112.6 112.3 112.5 11C.8 107.5 102.8 101.3 103.8 105.6 107.5 108.6 110.5 11C.5 106.3 101.7 108.6 126.350JO 11C.9 110.9 111.2 112.C 109.7 106.0 101.2 99.7 102.4 104.0 106.7 106.8 ICS.7 IC7.9 105.4 99.8 107.4 125.1

6300 11C.8 112.0 110.7 111.5 108.7 108.0 102.8 98.3 101.7 105.3 107.3 10.0 10C.0 1Cc.3 104.8 100.4 107.6 125.38000 112.1 112.7 112.1 112.4 109.6 107.7 102.4 99.2 103.2 104.7 107.2 108.0 110. 10.9 106.2 100.9 108.3 126.0
10000 111.1 111.4 110.4 111.6 108.1 107.1 103.8 98.1 101.6 104.1 106.9 107.1 109.9 108.6 105.6 99.8 107.3 125.0

12500 110.9 110.9 109.9 111.4 108.4 106.6 100.4 97.6 101.9 103.9 106.7 107.1 109.7 10E.1 106.4 99.6 107.1 124.816000 1C9.2 110.0 108.7 109.0 106.7 103.8 98.0 95.2 99.2 101.7 104.2 105.3 107.2 106.9 103.3 98.5 105.1 122.8
20000 107.3 107.3 106.4 106.4 103.4 100.6 95.1 93.5 97.1 99.6 101.4 103.1 105.5 104.6 102.1 95.6 102.7 120.4

OVEPALL 131.6 130.4 133.2 129.3 129.6 128.5 124.9 124.0 124.7 126.8 125.6 127.7 128.C 127.9 124.2 122.4 127.8 145.5



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 - 5 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 150 C and 70 percent relative humidity

FRtQfN Cv ANGLE, DEG
L 21) 33 40 5U 63 7J 80 90 100 110 12C 130 140 150 160

1/3-OCTAV : BAN SCGUNO PReSSIIRE LEVELS (SPL) CN 30.5 METER RADILS

50 11.9 67.9 67.1 71.1 68.l 73.2 69.4 67.9 66.6 70.7 70.7 71.8 73.2 7C.6 71.7 72.6

63 66.:) (6.4 66.1 65.4 05.6 65.7 65.1 66.' 65.6 69.1 67.9 68.8 69.4 7C.6 71.4 72.5

,.3 (.') 67.1 66.4 64.6 64.9 64.4 64.6 65.9 65.9 68.7 68.7 fS.5 1C7.4 71.4 12.4 72.6

100 12.7 71.1 71.1 7C.7 6 3.9 71.2 73.7 68.4 70.4 72.2 72.4 72.3 73.5 74.1 74.1 72.8

125 75.. 75.9 74.0 75.2 76.1 72.6 73.7 73.4 72.2 75.4 75.7 75.8 75.7 75.2 75.1 73.9

160 7 5.4 16.4 75. 73. 73. 8 72.8 72.1 72.6 73.3 74.1 74.4 75.5 74.6 75.1 73.6 73.3

200 77.0 77.9 75.9 72.4 72.0 7u.5 
7

1.2 70.2 70.0 71.4 72.5 72.6 73.4 73.4 73.0 72.1

25 E81.3 10.9 79.1 77.6 76.3 75.1 72.8 73.4 73.9 75.4 76.9 78.5 77.9 78.1 75.9 73.3

315 F4.6 88.3 87.' 83.5 82.8 82.6 79.1 78.8 79.0 80.5 79.6 81.4 E0.8 81.0 78.3 76.5

400 1CO. 3 7.5 1 02. 56.7 98.2 97.5 93.5 92.3 92.3 94.8 91.3 93.9 93.C 92.0 88.5 89.6

533 85.5 P5.3 86.) 83. H8j.3 0.7 78.8 78.5 80.0 81.7 81.7 82.8 83.0 83.8 80.8 77.1

63) 84.3 8 5.8 84.7 434.0 81.7 79.2 77.8 77.3 79.3 31.3 81.8 82.9 84.2 84.7 80.5 76.6

80) P9.4 839.8 90). 88.6 87.1 35.1 94.3 84.1 86.4 86.8 E7.4 SC.4 90.3 91.8 88.1 84.2

LO0 E5..136.1 85.1 34.3 32.6 79.9 73.4 78.3 80.1 81.9 83.8 85.2 85.9 85.3 80.6 77.6

1250) 6,.2 8t.2 8o0.2 95.7 34.4 81.6 79.0 8.6 31.2 83.9 84.4 86.2 67.6 87.1 82.4 79.1

1630 E4.6 85.9 85.6 84.9 83.9 18.6 77.q 76.9 79.9 81.1 82.8 84.4 86.8 86.6 81.9 76.3

2000 83.6 84.i 84.1 83.' 82.5 79.6 75.9 75.1 77.1 79.3 80.8 82.0 84.9 84.3 79.6 74.7

2500 El.9 83.0 C1.9 82.4 SC.9 77.7 74.9 73.2 75.5 77.7 79.4 80.5 E2.9 82.4 78.2 73.4

3150) FC. F1.9 81.4 21.6 759.f 77.4 73.e 71.8 73.8 76.8 78.3 79.4 8C.6 80.9 76.1 72.2

400 81.0 32.1 8i.8 82., 8L.3 77.0 72.3 70.) 73.3 75.1 77.0 78.1 80.0 80.0 75.8 71.2

5000 I. 86.[ 80.4 81.2 7d.9 75.2 7L.4 68.9 71.6 73.2 75.9 76.0 78.9 77.1 74.6 69.0

633 1g.5 9C.7 7).'. 86.? 77.4 70.7 71.5 67.0 70.4 74.0 76.0 76.7 77.1 76.0 73.5 69.1

80)P) 0.1L 8O.3 8J.z2 0.4 77.7 75.8 70.5 67.3 71.3 72.8 75.3 76.1 78.6 78.0 74.2 69.0

1000) 34.2 78.5 77.5 79.7 75.2 74.2 67.9 65.2 63.7 71.2 74.0 74.2 77.0 75.7 72.7 66.9

1250;) 76.6 76.6 75.6 77.1 74.1 72.1 66.1 63.3 67.6 69.6 72.4 72.8 75.4 72.8 72.1 65.3

1600 7j.J 73.8 72.5 72.9 70.6 67.7 61.9 5Q.1 63.1 65.6 68.1 69.2 71.1 7C.7 67.2 62.3

20603 ('.4 68.5 67.6 67.6 64.6 61.8 56.3 54.6 58.2 60.7 62.6 E4.2 66.6 65.8 63.2 56.8

OV F ALL 1U1.7 16C.4 1J.3 SS. 95.7 98. 9s5.1 94.2 94.8 96.9 95.6 97.7 S8.C 97.9 94.2 92.5

FISTa)iC t SIDiLINL PERCOIVED NOISE LEVELS

152.4 M 76.2 83.2 N9.7 89.2 91.0 90.8 88.2 87.6 88.7 90.8 89.4 90.4 89.5 87.2 80.8 75.0

304.9 4 f-7.2 74.1 82.0 81.4 83.5 33.5 81.0 8u.5 31.5 83.5 81.9 82.9 81.8 79.3 72.7 66.7



TABLE VI. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(c) 86 Percent speed; fan physical speed, 1909 rpm; fundamental blade passage frequency, 477 hertz

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

FFOENCY 
ANGLE, DEG 

SIMPLE POWER
IC 20 30 4C 50 60 70 80 90 100 110 12C 130 140 150 160 (SPL) (PWL)

1/3-nCTAVt HAND SOUND PRESSURE LEVELS (SPL) CN 1.C METER RADILS
5 101.9 98.8 93.9 98.6 100.3 101.1 101.4 102.9 99.3 101.9 102.8 103.4 104.8 105.4 107.6 109.3 103.1 120.8

63 111.2 100.4 98. 9 99.2 101.2 102.9 101.9 102.2 100.5 104.9 102.9 105.2 106.0 107.9 109.4 103.8 121.5
80 1C.2 9.6 .; 97.1 97.9 99.1 98.7 100.6 98.2 101.2 102.9 1C4.C 10.6 1I7.4 10.1 10O. 103.4 121.1

3J IL5.6 105.6 105.7 1C2.9 103.9 103.6 103.1 103.7 13.9 105.7 IC6.7 1C7.5 IE.7 10S.9 110.2 110.1 106.4 124.1125 12. 109.4 103.7 109.6 108.4 106.9 107.2 107.6 107.9 109.4 110.1 110.5 110.7 111.6 111.7 110.6 109.4 127.1160 1CF.7 110.6 109.2 1C7.7 106.4 1u7.1 106.1 106.9 107.2 108.1 108.2 110.3 IC9.1 2oe.9 108.7 108.8 108.2 125.9
2-50 11(.4 111.7 112.f 109.4 107.6 1U6.6 105.1 105.7 105.7 105.6 106.7 107.5 IC.f ICC.1 1C8.4 108.1 107.9 125.6250 113.6 115.5 113.3 111.1 109.5 109.3 103.5 108.1 109.3 110.8 111.5 113.0 112.6 112.1 110.5 107.8 111.1 128.8315 117.6 117.1 115.0 112.1 110.8 109.1 109.0 109.1 109.5 111.1 111.6 112.S 113.0 113.0 110.6 109.8 111.9 129.6
40J 124.3 122.4 123.6 120.8 119.1 117.4 115.6 114.9 116.6 118.4 118.3 120.5 119.9 11.1 114.4 113.7 119.1 136.8500 134.3 132.5 134.1 130.3 130.5 127.6 125.1 125.1 126.8 128.8 127.5 129.7 130.1 12S.1 122.8 122.7 129.1 146.8630 11.1 119.6 118.6 117.6 115.6 113.6 112.6 113.3 114.0 116.8 117.1 118.2 i19.1 11.0 113.1 111.4 116.5 134.2
80 l11.0 120.0 120.0 Lle.7 117.7 115.4 114.5 115.0 11.9 118.4 II.4 119.8 121.C 11.7 114.0 111.9 118.1 135.8

1003 122.9 124.0 123.5 124.5 125.2 122.7 118.7 118.4 119.4 121.2 123.0 123.5 125.5 122.5 117.0 116.6 122.5 140.21250 118.4 11q.7 119.6 118.7 117.1 115.4 113.4 114.1 115.4 117.1 118.7 12C.2 120.9 118.1 113.2 111.5 117.6 135.3
160J 119.3 120.6 120.8 120.3 11.1 117.J 114.0 114.1 115.6 117.3 119.1 120.6 123.5 12C.0 114.0 111.2 118.8 136.52000 118.4 119.9 120.4 119.9 118.7 116.5 113.0 112.5 113.9 115.9 117.7 119.6 122.C 119.2 113.7 110.8 117.8 135.5253U 116.5 11P.1 118.1 118.1 117.1 114.8 112.0 111.1 112.3 L14.1 116.3 117.2 11S.6 117.1 111.3 108.7 115.9 133.6
3150 115.9 117.8 117.6 117.6 116.4 114.6 111.9 110.1 110.9 114.1 115.4 11f.7 117.6 115.9 110.8 108.3 115.1 132.84000 116.5 117.7 117.5 117.7 116.5 114.2 113.5 109.2 110.7 112.2 114.2 115.5 116.9 114.9 110.4 107.1 114.5 132.25o3J 115.7 116.0 116.5 117.5 115.5 112.0 108.7 107.3 139.2 110.7 113.0 113.6 115.8 112.3 109.0 105.2 113.2 130.9
6301) 115.1 117.5 116.0 116.3 114.0 113.8 110.0 106.3 107.8 111.3 113.3 114.3 114.t 113.6 108.5 105.4 113.1 130.88300 11t,.4 117.5 116.7 116.7 114.4 112.9 109.0 107.1 139.7 110.9 113.2 113.9 116.1 113.9 110.2 106.0 113.4 131.110030 115.3 116.3 115.3 115.8 112.6 111.9 107.3 105.9 108.4 109.9 112.3 113.3 115.1 112.8 109.3 104.8 112.3 130.0

12500 114.4 115.6 114.2 115.7 112.6 111.2 106.7 105.2 108.7 109.6 112.1 113.1 115.7 112.4 110.1 104.5 112.1 129.81600U 112.3 114.2 112.7 112.8 110.5 108.1 104.0 102.7 105.7 107.7 110.2 111.3 112.8 111.4 108.0 103.1 109.9 127.620003 110.3 110.9 110.4 109.9 106.6 104.7 100.9 100.8 104.0 105.6 107.4 109.1 111.C 109.1 106.1 100.5 107.4 125.1
OVERALL 16.;0 135.2 136.0 133.7 133.3 130.9 128.7 128.0 129.5 131.5 131.6 133.2 134.3 13i.6 127.4 126.4 132.1 149.9



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

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

O (c) Concluded. 86 Percent speed; fan physical speed, 1909 rpm; fundamental blade passage frequency, 477 hertz

(c-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

C) FR EQIO CV ANGLE, DOG
1C 2U 30 40 50 60 70 80 90 100 110 12C 13C 140 150 160

1/3-OCTV BAND SCUNO PRESSURE LEVELS (SPL) CN 30.5 METER RADILS

-0M 5J 72.2 69.1 (9.2 68.9 70.6 71.4 71.7 73.2 69.6 72.2 73.1 73.7 75.1 75.7 77.9 79.6
63 El.5 70.7 69.2 68.3 69.5 71.5 73.2 72.2 72.5 70.8 75.2 73.2 75.5 76.3 78.2 79.7
80 70.5 69.9 64.2 67.4 68.2 69.4 69.0 70.9 68.5 71.5 73.2 74.3 76.9 77.7 79.4 80.3

100 5.9 75.' 76.C 73.2 74.2 .73.9 73.4 .74.0 74.2 76.0 77.C 77.8 79.C 8C.2 ec.5 8C.4
125 79.4 79.7 79.0 79.9 78.7 77.2 77.5 77..9 78.2 79.7 80.4 8C.8 81.0 81.9 82.0 80.9

L60 7v.C 80.9 79.5 78.0 76.7 77.4 76.4 77.2 77.5. 78.4 78.5 EC.6 79.4 79.2 79.0 79.1

200 8C.7 82.0 82.9 79.7 77.9 76.9 75.4 76.0 76.0 75.9 77.0 77.8 78.9 79.4 78.7 78.4
25J 83.9 85.8 83.6 81.4 79.8 79.6 78.8 78.4 79,6 81.1 81.8 83.3 82.9 82.4 80.8 78.1
315 17.9 87.4 85.3 82.4 81.1 79.4 79.3 79.4 79.8 81.4 81.9 83.2 E3.3 83.3 80.9 80.1

400 94.5 93.6 93.8 91.0 89.3 87.6 85.8 85.1 86.8 88.6 88.5 SC.7 90.1 89.3 84.6 83.9
50J 104.5 102.7 104.3 100.5 100.7 97.3 96.3 95.3 97.0 99.0 97.7 99.9 100.3 9 .3 93.0 92.9
63: 89.3 89.8 8..8 87.8 85.8 83.8 32.8 83.5 84.2 87.0 87.3 eE.4 89.3 8E.2 83.3 81.6

AOJ 9E.2 90.2 90.2 88.9 87.9 85.6 84.7 85.2 86.1 88.6 89.6 90.0 91.2 89.9 84.2 82.1
100J 93.1 94.2 93.7 94.7 95.4 92.) 88.9 88.6 89.6 91.4 93.2 93.7 95.7 92.7 87.2 86.8
1250 E8.5 89.8 89.7 88.8 87.2 85.5 83.5 84.2 85.5 87.2 88.8 90.3 91.0 88.2 83.3 81.6

1603 ES.4 90.7 90.9 90.4 39.2 87.1 84.1 84.2 85.7 87.4 89.2 90.7 93.6 9C.1 84.1 81.3
20O) E8.4 89.9 90.4 89.5 88.7 86.5 83.0 82.5 83.9 85.9 87.7 89.6 92.0 89.2 83.7 80.8
250J 86.4 88.0 88.0 88.0 87.0 84.7 81.9 81.0 82.2 84.0 86.2 87.1 89.5 87.0 81.2 78.6

3150 c .6 87.5 87.3 87.3 86.1 84.3 31.6 79.8 80.6 83.8 85.1 81.4 87.3 85.6 80.5 78.0

4JuJ 86.u 87.2 87.0 87.2 86.0 83.7 33.0 78.7 80.2 81.7 83.7 85.0 86.4 84.4 79.9 76.6
5000 E4.9 85.2 85.7 96.7 84.7 81.2 77.9 76.5 78.4 79.9 82.2 82.8 E5.C 81.5 78.2 74.4

63J E?.8 86.2 84.7 85.0 82.7 82.5 78.7 75.0 76.5 80.0 82.0 83.0 83.3 82.3 77.2 74.1
80.j 8P,.4 85.6 84.8 84.8 82.5 81.. 77.1 75.2 77.7 79.0 81.3 82.0 84.1 82.0 78.2 74.1

10000 2.4 83.4 82.4 82.9 79.7 79.0 74.4 73.0 75.5 77.0 79.4 80.4 82.2 79.9 76.4 71.9

J 8G.1 81.3 79.9 81.4 78.3 77.0 72.4 70.9 74.4 75.3 77.8 78.8 81.4 7.1 75.8 70.2
10 76..2 78.1 76.5 76.7 74.4 72.0 67.9 66.6 69.6 71.6 74.1 75.2 76.7 75.2 71.9 66.9
20JjJ 71.4 72.1 71.6 71.1 67.8 65.9 62.1 61.9 65.1 66.7 68.6 70.2 72.1 70.3 67.2 61.7

IIVF- ALL IC a5.2 106.1 103.1 L03.4 100.9 98.8 98.2 99.6 101.6 101.6 1C3.2 104.3 1C2.6 97.4 96.6

DISTAl'Cc SID LIN6 PERCEIVED NOISE LEVELS

S24 4 8u.5 89..J 9 93.5 9'.9 93.3 92.6 92.4 93.9 95.7 95.5 96.3 96.C 92.6 84.7 79.3
n 3L;. M 71.1 79.6 95.3 S.~> 8.2 86.2 85.2 85.0 86.6 88.4 88.0 88.8 88.3 84.8 76.5 70.9



TABLE -Continued. FAR-FIELD(OISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

-id) 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

,FRtOl1FNCY ANGLE, DEG SIMPLE POWER
SOURCE LEVEL

10 20 30 4C 50 60 70 80 90 100 110 12C 130 140 150 160 (SPLI (PWL)

1/3-OCTAVE BAND SGUND PRESSURE LEVELS (SPL) CN 1.0 METER RAOILS

50 104.0 101.3 102.3 101.7 101.3 102.5 103.3 103.8 102.5 105.0 105.7 107.2 107.7 IC1.7 110.3 111.4 105.7 123.4

63 101.1 103.5 101.5 101.3 100.5 103.8 105.3 103.5 102.8 105.0 105.1 106.1 107.f 109.0 110.1 112.2 105.8 123.5

8) IC.3 103.0 101.3 99.8 99.3 101.1 102.3 101.8 101.8 104.3 105.0 107.2 1G9.0 11C.6 112.0 113.C 106.2 123.9

0 103 113.3 11C.1 IC9.8 107.3 LC6.5 106.6 108.0 105.5 106.5 108.3 1C8.8 110.6 112.C 112.8 113.3 113.C IC9.5 127.2

125 1CS.4 111.0 111.7 109.9 109.2 109.0 10d.0 109.4 109.4 111.4 112.4 113.3 113.4 113.7 113.7 112.7 111.4 129.1

160 111.3 111.7 111.3 109.5 108.5 109.3 108.3 109.8 109.8 111.3 112.0 113.1 112.0C 112.3 111.2 111.4 110.9 128.6

200 113.3 113.5 111.5 1C.1 107.3 106.5 105.8 106.5 106.6 108.3 IC9.0 109.9 111.C 111.6 110.5 110.2 109.2 126.9

250 115.7 115.0 114.0 112.2 111.7 110.5 139.9 139.5 110.4 112.7 113.5 115.1 115.9 115.0 112.4 110.6 112.9 130.6

315 117.7 117.7 115.6 114.4 112.9 111.6 113.9 112.4 112.4 114.6 114.6 115.2 115.f 114.7 112.6 110.5 114.0 131.7

400 120.4 121.2 120.5 118.0 116.4 114.2 113.9 114.0 114.9 116.7 118.C 119.0 119.4 118.0 115.2 114.6 117.3 135.0

500 132.Q 131.9 130.6 130.6 130.1 125.7 128.1 124.6 127.4 128.6 126.6 129.0 130.9 131.1 126.2 122.9 128.8 146.5

633 122.6 123.1 121.7 120.9 120.1 116.4 116.4 116.1 118.6 120.7 120.6 121.0 122.2 121.2 116.7 114.3 119.9 137.6

800 120.1 120.9 121.1 119.4 118.2 116.2 115.9 116.9 118.7 120.7 121.2 121.5 122.9 121.2 115.7 113.3 119.7 137.4

1003 125.1 126.8 127.9 126.8 125.4 120.9 123.3 120.9 121.8 124.6 125.6 128.7 126.3 124.4 118.6 117.3 124.8 142.5

1253 119.7 121.7 121.8 120.8 119.0 116.8 115.8 116.3 118.0 120.0 121.2 122.6 122.2 119.7 115.3 113.5 119.7 137.4

1600 121.7 123.5 124.2 123.2 122.2 119.9 117.2 117.4 120.0 120.9 121.9 123.5 126.2 122.2 117.2 113.8 121.8 139.5

2003 120.3 121.6 122.4 122.3 121.1 118.8 115.8 115.1 116.6 118.9 120.1 121.2 124.1 120.6 115.4 112.5 120.0 137.7

2500 118.9 120.7 120.7 120.9 119.5 117.2 114.9 113.9 115.0 117.7 118.9 120.0 121.5 118.9 113.4 111.1 118.4 136.1

3150 118.1 120.C 123.3 119.8 11E.5 116.8 114.8 112.8 114.3 117.1 117.8 119.1 11.8 117.8 113.0 110.2 117.5 135.2

4300 118.7 119.9 123.2 120.2 118.7 116.7 113.2 112.4 114.0 116.2 116.9 118.5 119.7 117.2 112.7 109.6 117.2 134.9

5000 117.4 118.1 118.3 119.6 116.6 113.9 111.4 110.1 112.3 113.0 115.4 116.1 118.3 114.6 111.4 107.5 115.4 133.1

6300 116.9 119.0 117.8 118.3 114.9 115.6 111.9 109.3 111.4 114.8 116.1 117.1 116.9 115.5 110.4 107.6 115.3 133.0

8003 117.8 119.1 113.8 118.8 115.5 114.1 111.3 109.1 112.6 113.8 115.6 116.3 118.7 115.8 111.8 107.9 115.5 133.2

1000. 116.7 117.5 117.2 117.8 113.5 113.2 109.0 108.3 110.7 112.8 114.5 115.2 117.5 114.5 111.0 106.5 114.2 131.9

12500 116.3 116.8 116.2 117.8 113.5 ll.7 108.7 107.5 110.9 112.7 114.2 115.2 117.4 114.4 112.4 106.1 114.0 131.7

16000 113.4 115.1 114.4 114.9 111.2 109.0 L05.7 104.9 108.4 110.7 112.4 113.0 114.9 112.9 109.7 105.2 111.7 129.4

20003 111.5 112.1 111.6 111.8 107.3 105.8 102.6 103.2 106.2 108.3 109.5 110.8 112.7 110.8 108.2 102.4 109.1 126.8

nVEPaLL 1?.6 135.8 135.5 L35.C 133.8 130.7 130.7 129.1 131.2 132.9 133.0 134.8 135.8 134.5 130.0 127.7 133.2 150.9



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

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2>10 - 5 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 150 C and 70 percent relative humidity

FF EClUENCY ANGLE, DEG
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

1/3-OCTAVE BAND SOUND FRESSURE LEVELS (SPL) CN 30.5 METER RADIUS

53 14.3 71.6 72.6 72.C 71.6 72.8 73.6 74.1 72.8 75.3 76.0 77.5 78.0 79.0 80.6 81.7
63 71.4 73.8 71.8 71.6 70.8 74.1 75.6 73.8 73.1 75.3 75.4 76.4 77.9 79.3 80.4 82.5
80 72.6 73.3 71.6 7C.1 69.6 71.4 72.6 72.1 72.1 74.6 75.3 77.5 79.3 EC.9 82.3 83.3

100 EC.6 80.4 80.1 77.6 76.8 76.9 78.3 75.8 76.8 78.6 79.1 80.9 E2.3 83.1 83.6 83.3
125 79.7 81.3 82.0 80.2 79.5 79.3 79.3 79.7 79.7 81.7 82.7 83.6 83.7 84.0 84.0 83.0
160 81.6 82.0 81.6 79.8 78.8 79.6 78.6 80.1 80.1 81.6 82.3 83.4 82.3 82.6 81.5 81.7

2u0 83.6 83.8 81.8 78.4 77.6 76.8 76.1 76.8 76.9 78.6 79.3 E0.2 81.? 81.9 80.8 80.5
250 R6.0 85.3 84.3 82.5 82.0 80.8 79.2 79.8 80.7 83.0 83.8 85.4 86.2 85.3 82.7 80.9
315 88.0 88.0 85.9 84.7 83.2 81.9 81.2 82.7 82.7 84.9 84.9 85.5 85.9 85.0 82.9 80.8

403 cC.6 91.4 90.7 88.2 86.6 84.4 84.1 84.2 85.1 86.9 88.2 89.2 89.6 88.2 85.4 84.8
500 1C3.1 102.1 100.8 100.8 100.3 95.9 98.3 94.8 97.6 98.8 96.8 SS.2 101.1 101.3 96.4 93.1
630 2.8 93.3 91.9 91.1 90.3 86.6 86.6 86.3 88.8 90.9 90.8 91.2 92.4 91.4 86.9 84.5

800 90.3 91.1 91.3 89.6 88.4 86.4 86.1 87.1 88.9 90.9 91.4 91.7 93.1 91.4 85.9 83.5
1000 S5.3 97.0 98.1 97.0 95.6 91.1 93.5 91.1 92.0 94.8 95.8 98.9 96.5 94.6 88.8 87.5
1250 ES.8 91.8 91.9 90.S 89.1 86.9 85.9 86.4 88.1 90.1 91.3 92.7 92.3 89.8 85.4 83.6

16u0 91.8 93.6 94.3 93.3 92.3 90.0 87.3 87.5 90.1 91.0 92.0 93.6 96.3 92.3 87.3 83.9
2000 SC.3 91.6 92.4 92.3 91.1 88.8 85.8 85.1 86.6 88.9 90.1 91.2 94.1 90.6 85.4 82.5
2500 88.8 90.6 90. 90.8 89.4 87.1 84.8 83.8 84.9 87.6 88.8 e89.9 91.4 88.8 83.3 81.0

3150 f7.e 89.7 90.0 89.5 88.2 86.5 84.5 82.5 84.0 86.8 87.5 88.8 89.5 87.5 82.7 79.9
4000 88.2 89.4 89.7 89.7 88.2 86.2 82.7 81.9 83.5 85.7 86.4 88.0 89.2 86.7 82.2 79.1
500) 86.6 87.3 87.5 88.8 85.8 83.1 80.6 79.3 81.5 83.0 84.6 85.3 87.5 83.8 80.6 76.7

6300 85.6 87.7 86.5 87.C 83.6 84.3 80.6 78.0 80..1 83.5 84.8 85.8 85.6 84.2 79.1 76.3
8000 85.9 87.2 86.9 86.9 83.6 82.2 79.4 77.2 80.7 81.9 83.7 84.4 86.7 83.9 79.8 76.0

10030 E3.8 84.6 84.3 84.9 80.6 80.3 76.1 75.4 77.8 79.9 81.6 82.3 84.6 81.6 78.1 73.6

12500 82.0 82.5 81.9 83.5 79.2 78.5 74.4 73.3 76.6 78.4 79.9 80.9 83.1 8C.1 78.1 71.8
16000' 77.3 79.0 78.3 78.8 75.1 72.9 69.6 68.8 72.3 74.6 76.3 76.9 78.8 76.7 73.6 69.0
20000 12.6 73.3 72.8 73.C 68.5 67.0 63.8 64.3 67.3 69.5 70.7 71.9 73.8 71.9 69.3 63.6

OVEPALL 1(0.7 105.8 105.4 104.9 103.9 100.6 100.8 99.2 101.2 103.0 103.0 104.8 1C5.7 104.5 10C.1 97.8

FISTANCL SIDELINE PERCEIVED NOISE LEVELS

152.4 M 80.2 88.6 92.4 94.8 95.6 93.9 94.8 93.5 95.7 97.3 96.8 97.5 97.6 94.6 87.4 80.5
304.8 M 7C.6 80.0 84.2 86.8 87.9 86.2 87.3 86.1 88.3 89.9 89.1 89.9 ES.8 86.8 79.4 72.0



00

TABLE VI. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 95 PERCENT OF TAKEOFF

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.J

(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

FRECL NCY ANGLE, DEG SIMPLE POER
SOURCE LEVEL

10 20 30 4C 50 60 70 80 90 100 110 120 130 140 150 160 (SPLI (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 1.0 METER RADIUS

50 IC5.6 102.9 103.1 103.3 104.1 104.8 105.3 105.6 103.9 107.3 106.9 108.4 109.3 111.1 112.8 113.3 107.6 125.3
63 103.0 104.1 103.0 102.3 103.5 102.8 103.5 103.6 102.6 105.5 105.5 107.6 109.8 111.8 113.1 114.7 107.4 125.1
80 ICS.6 169.6 106.6 103.8 106.3 105.8 105.1 104.1 103.9 106.9 107.8 109.2 111.8 113.6 114.8 116.0 109.3 127.0

100 I(E.R 107.8 107.6 107.6 108.5 110.0 107.6 107.1 109.0 110.6 111.5 112.2 114.1 114.6 115.8 115.8 111.-3 129.0
125 111.6 113.1 113.6 111.8 111.5 112.3 11.3 111.5 .112.5 113.6 114.5 115.1 115.8 116.1 116.6 114.7 113.7 131.4
160 114.3 114.2 113.0 111.5 110.0 112.5 111.3 112.2 113.2 115.7 114.3 115.5 114.5 115.5 115.2 113.6 113.8 131.5

200 114.3 115.3 113.0 112.C 111.8 111.8 109.0 109.2 110.8 110.0 111.0 112.1 113.3 114.0 113.0 112.7 111.9 129.6
250 117.7 117.5 115.8 114.5 113.7 111.8 111.2 110.3 111.8 114.0 114.7 116.3 116.5 116.0 113.8 112.4 114.3 132.0
315 12U.0 119.C 117.6 115.8 115.5 114.3 114.5 113.5 115.1 117.1 118.6 11S.6 11S.8 117.0 116.5 114.0 117.0 134.7

400 120.5 121.0 120.9 117.9 116.0 115.7 115.0 115.7 116.2 118.5 119.7 120.5 12C.9 118.9. 116.0 114.4 118.3 136.0
500 128.4 130.5 128.4 127.2 L25.2 124.4 127.4 124.4 125.5 124.9 126.4 128.1 127.9 125.4 123.2 121.1 126.4 144.1
633 126.9 129.5 126.9 125.7 123.7 122.7 125.9 123.4 125.0 125.2 126.0 127.8 127.4 124.9 122.5 120.4 125.6 143.3

R00 115.8 121.3 121.C 120.5 119.7 117.5 118.2 119.3 120.5 122.7 123.5 124.3 124.9 122.5 117.2 115.1 121.5 139.2
1000 122.6 125.9 124.9 125.3 124.9 122.9 123.9 121.3 123.3 124.8 124.9 126.5 126.8 123.6 118.8 117.3 124.2 141.9
1250 123.2 126.2 125.2 125.2 124.2 122.3 123.5 121.3 123.3 124.7 124.3 126.4 126.5 123.5 119.3 117.9 124.0 141.7

1600 123.3 124.6 125.1 125.1 124.0 123.3 119.6 119.5 121.1 123.0 124.1 125.7 128.2 123.1 118.5 115.5 123.7 141.4
2000 121.2 122.4 122.6 122.7 121.9 119.9 117.6 117.6 119.2 121.1 122.4 123.5 126.1 12C.9 116.4 114.0 121.5 139.2
2500 120.1 121.1 121.5 122.C 121.1 118.6 117.1 116.5 118.1 120.0 121.6 122.1 124.C 120.1 115.0 113.0 120.3 138.0

3150 119.6 120.6 120.6 121.1 120.1 118.5 116.8 115.6 117.0 119.6 121.0 121.9 122.f 115.5 114.5 112.2 119.6 137.3
4000 119.5 12C.2 120.7 121.0 120.0 117.5 115.5 114.7 116.5 118.2 119.5 120.4 122.0 115.0 114.0 111.6 118.8 136.5
500U 117.9 118.2 118.6 120.2 117.9 115.1.112.9 112.6 114.6 116.6 118.1 118.2 120.4 116.2 113.1 109.3 117.0 134.7

6300 117.3 11E.6 117.6 117.9 115.9 115.8 113.4 111.1 113.1 117.1 118.9 119.4 119.1 117.6 111.9 109.0 116.7 134.4
8000 117.7 118.6 117.9 118.2 116.2 114.6 112.2 111.4 114.6 116.2 117.7 118.2 120.6 117.6 113.2 109.2 116.6 134.3

10000 116.0 116.3 115.8 116.7 114.2 113.4 110.4 110.2 112.7 115.2 117.0 117.2 119.0 114.0 112.5 108.4 115.2 132.9

12500 115.5 115.7 114.8 116.5 114.0 112.5 109.7 109.5 113.2 114.8 116.8 11\7.2 119.5 116.0 113.7 107.7 115.1 132.8
16000 112.4 113.2 112.7 113.0 111.0 109.2 105.8 106.7 110.0 112.5 114.2 114.9 116.7 114.7 110.9 106.5 112.5 130.2
20000 11C.0 109.6 109.5 L10.2 106.8 105.3 103.3 104.7 108.4 110.5 111.7 112.5 114.5 112.3 109.5 103.9 110.0 127.7

OVERALL 134.7 136.5 135.3 135.0 133.7 132.3 132.4 131.1 132.7 133.9 134.8 136.2 137.0 134.0 130.9 129.1 134.1 151.8



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

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0.1 pW.J

(e) Concluded. 100 Percent speed; fan physical speed, 2227 rpm; fundamental blade passage frequency, 556 hertz

(e-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FPIC RINCY ANGLE, DEG
I1 20 30 40 50 60 70 80 90 100 110 120 13C 140 150 160

1/3-OCTAVE BAND SOUND PREsSURE LEVELS (SPL) CN 30.5 METER RADILS

5J 75.9 74.2 73.4 73.6 74.4 75.1 75.6 765.9 74.2 77.6 77.2 78.7 79.6 81.4 E3.1 83.6
63 72.3 74.4 73.3 72.6 73.8 73.1 73.8 73.9 72.9 75.8 75.8 77.9 80.1 82.1 83.4 85.0
80 79.9 79.9 76.9 74.1 76.6 76.1 75.4 74.4 74.2 77.2 78.1 79.5 82.1 82.9 85.1 86.3

100 7c.1 78.1 77.9 77.9 78.8 80.3 77.9 77.4 79.3 80.9 81.8 E2.5 84.4 84.9 86.1 86.1
125 81.9 83.4 83.9 82.1 81.8 82.6 83.6 81.8 82.8 83.9 84.8 85.4 86.1 8.4 86.9 85.0

160 84.6 84.5 83.3 81.8 80.3 82.8 81.6 82.5 83.5 86.0 84.6 86.2 84.8 85.8 85.5 83.9

200 84.6 85.6 8J.3 82.3 82.1 B2.1 79.3 79.5 81.1 80.3 81.3 E2.4 83.6 84.3 83.3 83.C
25J 88.0 87.8 86.1 84.8 84.0 82.1 81.5 80.6 82.1 84.3 85.0 86.6 86.8 86.3 84.1 82.7
315 :C.3 89.3 87.9 86.1 85.8 84.6 84.8 83.8 85.4 87.4 88.9 89.9 90.1 87.3 86.8 84.3

40u 90.7 91.2 91.1 88.1 86.2 85.9 85.2 85.9 86.4 88.7 89.9 90.7 91.1 ES.1 86.2 84.6
500 58. 6 100.7 98.6 97.4 95.4 94.6 97.6 94.6 95.7 95.1 96.6 98.3 98.1 95.6 93.4 91.3
630 c7.1 99.7 97.1 95.9 93.9 92.9 95.1 93.6 95.2 95.4 96.2 98.0 97.6 95.1 92.7 90.6

80J C0.0 91.5 91.2 90.7 89.9 87.7 88.4 89.5 90.7 92.9 93.7 94.5 95.1 92.7 87.4 85.3
1000 92.8 96.0 95.1 95.4 95.1 93.0 91.1 91.5 93.5 95.0 95.1 96.7 97.0 93.8 89.0 87.5
1250 93.3 96.3 95.3 95.3 94.3 92.4 93.6 91.4 93.4 94.8 94.4 96.5 96.6 93.6 89.4 88.0

16U0 93.4 94.7 95.2 95.2 94.1 93.4 89.7 89.6 91.2 93.1 94.2 95.8 98.3 9.2 88.6 85.6
2000 91.2 92.4 92.6 92.7 91.9 89. 87.6 87.6 89.2 91.1 92.4 93.5 96.1 9C.9 86.4 84.0
2500 UO.C 91.0 91.4 91.9 91.0 88.5 87.0 86.4 88.0 89.9 91.5 92.0 93.5 90.0 84.9 82.9

3150 89.3 90.3 90.3 90.8 89.8 88.2 86.5 85.3 86.7 89.3 90.7 91.6 92.3 ES.2 84.2 81.9
4000 89.0 89.7 90.2 90.5 89.5 87.0 85.0 84.2 86.0 87.7 89.0 89.9 91.5 88.5 83.5 81.1
5000 87.1 87.4 87.8 89.4 87.1 84.3 82.1 81.8 83.8 85.8 87.3 87.4 89.6 85.4 82.3 78.5

6300 86.0 87.3 86.3 86.7 84.6 84.5 82.1 79.8 81.8 85.8 87.6 88E.1 (7. 86.3 80.6 77.7

8003 85.8 86.7 86.0 86.3 84.3 82.7 80.3 79.5 82.7 84.3 85.8 86.3 88.7 85.7 81.2 77.3
10000 83.1 83.4 82.9 83.8 81.3 80.5 77.5 77.3 79.8 82.3 84.1 84.3 86.1 83.1 79.6 75.5

12500 81.3 81.4 80.5 82.2 79.7 78.3 75.5 75.3 78.9 80.5 82.5 82.9 85.2 81.7 79.4 73.4

16000 76.3 77.1 76.6 76.9 74.9 73.1 73.7 70.6 73.9 76.4 78.1 78.8 80.6 78.5 74.8 70.3
20000 71.2 7C0.8 70.7 71.4. 68.0 66.5 64.5 65.8 69.5 71.6 72.9 73.7 75.6 73.5 70.6 65.1

OVERALL 1C4.6 106.5 105.3 104.9 103.6 102.2 102.4 101.2 102.7 103.9 104.8 10t.1 1C.9 103.9 100.9 99.2

CISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.4 M 78.6 88.8 92.4 95.1 95.9 96.1 96.0 95.2 96.9 98.5 99.2 99.4 99.6 94.1 87.5 81.2
304.8 M 68.8 80.1 83.7 86.6 87.7 88.1 88.5 87.6 89.2 90.7 91.1 91.5 91.4 85.6 79.3 72.6

to



O

TABLE VII. - 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 2x10 - 5 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

F :-il;:1 v ", iL SI PLE POhER
SOURCE LIVEL

2 a ; 40 5J bJ '70 8u )0 100 110 12C 13C 140 150 160 (SPLI (PWL)

1/3-I(-.T-'V, hAN S'UI;D PEUSSUH- LEVELS (SPL) C N 1.0 METER RADIUS

*.? l. *03 ) 7.) 96.3 '45.3 95.8 96.4 75.6 G4.9 95.5 Se.6 SE.8 100.8 95.5 97.0 114.7
S .2 3.1 . '. 1 ,4.6 92.9 ' 2.7 93.1 92.6 93.2 92.2 94.2 96.7 97.1 99.1 95.6 94.5 112.2

4E", . *.4 SM.. 94.3 93.1 92.6 93.1 92.9 93.1 93.4 S5.2 S6.9 SE.1 S9.3 95.6 94.9 112.6

10I3 . 2~3. . 1. .o '1.9 97.1 97.9 95.6 96.9 98.4 S7.4 98.2 ICC.8 10C.3 100.4 s6.7 98.6 116.3
L'; ;:j.5 i] i. l)~. 1,)4. 1 4. 1 1 u2. L 1.6 102.5 101. 132.5 103.0 103.4 104.1 102.8 102.3 99.C 103.2 120.9
1r0 ]lJ.; 104.' 13i .6 i1 3. 101.6 10.8 10J.0 10j.3 103.6 101.5 102.0 1IC.2 102.1 1C2.0 1C1.3 S8.7 101.9 119.6

;' 0 117.1 1 ,. 105.C 1(24.. LCC.O ')j.o 
9

u.5 )9.3 98.6 98.6 99.1 SS.7 1C1.3 101.1 100.3 98.5 101.0 118.7
" jl1.: 111.6 110.1 10 .4 105.4 1i.3 11.4 IU1.4 101.8 102.Q 104.4 105.4 106.1 106.1 103.9 10J.2 105.6 123.3

I* 1;:.. 121.2 12I3.G 123.3 113.0 116.J 115.7 112.7 112.8 115.7 115.0 115.6 117.3 11f.3 115.5 112.2 117.8 135.5

40 i 11.4 i .4 11,.2 1i4., 11C.4 108.5 107.0 105.7 106.9 138.7 1CS.5 Ill.C 111.4 111.2 ICE.9 104.8 110.5 128.2
';J,: 1 . 1I1.) 1. 11i.u 12./ 10 1.5 106.9 105.2 105.4 106.2 107.9 108.5 105.8 111.2 112.9 110.4 .104.9 109.7 127.4
630 1.' I,16.2 117.8 11'.2 113.;. 109.8 113.2 110.3 110.5 111.3 112.2 113.4 116.5 116.5 113.5 108.4 113.5 131.2

00. 111, .:, ' 11 11 112.; 11C.8 1J7.3 106.1 106.6 107.3 1J9.4 111.1 112.3 113.1 113.8 109.9 104.6 110.9 128.6
100s i1 l.1 11I4.: 114.o 11.1 111.0 1U8.1 10s.3 106.5 107.1 109.8 112.1 113.9 115.1 115.5 111.0 105.7 111.8 129.5
1<90 111.' 113.3 112.3 112.2 1 1. 106.7 134.3 104.7 135.2 1J7.5 1u9.2 110.4 112.5 113.2 109.3 102.9 109.7 127.4

I:) ) j.'s .11.i 111.4 110.6 109.1 1u5.6 102.6 102.6 103.f 1J6.1 107.7 I0S.5 112.1 112.4 108.2 100.6 108.6 126.3
0) j a,.:: 110.8 110.3 11. 5 1uA.5 124.3 101.0 1O0.e 102.3 124.2 1.6.5 107.3 110.7 11C.7 106.0 99.7 107.3 125.0
;' " i. 2 10'.' 10':.5 10',. 107.0 102.9 99.9 98.9 100.5 103.2 105.2 105.8 108.7 108.5 105.2 98.4 105.9 123.6

31'0 i '.C i 1 . .10 .3 10, 6.8 103.3 90.8 98.0 99.6 102.5 104.5 105.4 107.3 107.5 104.3 98.1 105.4 123.1
400) 1 C. , 1).6 110.0 110.5 107.6 103.1 9..6 97.4 99.5 101.3 103.3 104.6 107.1 106.4 103.8 97.5 105.5 123.2

151 1 . 1JCP.) 119.1 110.1 101.1 1u.1 97.8 95.7 98.2 99.6 102.4 1C2.9 106.1 104.6 102.7 95.5 104.5 122.2

3 , -. ' 111.3 109.7 10'.6 106.6 104. 94 .3 95.1 93.2 100.8 103.8 105.2 10C5.8 106.5 102.1 96.6 105.2 122.9
!00 I ll. 11., 111.0 110. 107.3 103.6 99.8 95.3 99'.8 100.6 103.6 104.8 107.5 106.6 104.1 97.2 105.9 123.6

1003j) 1.3 1i .6 10J.( 1 1 . 1. 103.3 97.4 94.8 98.4 99.9 103.3 1C4.2 106.6 105.4 103.4. 96.4 105.0 122.7

12j8j I ll. 1 It.8 10?.2 11i.7 106.8 103.0 97.0 93.8 98.5 100.0 103.2 104.4 107.5 105.5 1C4.0 56.2 105.3 123.0
1-030 I09. ,9 . 09.U . 0. 109.5 10.8 101.0 94.6 91.8 96.3 98.7 102.0 103.2 105.3 105.0 101.8 95.8 103.9 121.6
c,106 JC d.9 i,..'t 107. 1 107.7 1i.2 99.9 93.2 91.2 96.1 98.1 100.4 102.5 104.7 104.0 101.7 94.8 102.9 120.6

TV9A I L. 127.8 12 .7 127.1 12f,. 123.2 123.4 119.1 117.9 118.5 120.5 121.5 122.7 124.5 124.5 121.8 117.0 122.9 140.6



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

[SPL referenced to 2x10 - 5 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 150 C and 70 percent relative humidity

_l :FREQUENCY ANGLE, DLG
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

1/3-OCTAVE BAND SCUND PRESSURE LEVELS (SPL) CN 30.5 METER RADILS

50 S9.6 65.7 64.1 68.9 68.2 67.L 66.6 66.1 66.7 65.9 65.2 65.8 68.s 6C.1 71.1 65.8
63 6.2.5 64.0 63.0 65.4 64.9 63.2 63.0 63.4 62.9 63.5 62.5 64.5 67.0 67.4 69.4 65.9
80 63.9 65.2 64.6 65.1 64.6 64.1 62.9 63.4 63.2 63.4 63.7 65.5 67.2 6E.4 69.6 65.9

103 70.1 6.6 70.2 7C.9 68.2 67.4 68.2 65.9 67.2 68.7 67.7 68.5 71.1 7C.6 70.7 67.0
125 73.8 76.9 76.1 74.9 74.4 72.3 71.9 72.8 71.9 72.8 73.3 73.7 74.4 72.1 72.6 69.3
160 74.3 74.9 74.9 73.8 71.9 71.1 70.3 70.6 70.9 71.8 72.3 73.5 72.4 72.3 71.6 69.0

200 77.4 76.9 75.3 74.3 7C.3 68.9 68.8 69.6 68.9 68.9 69.4 7C.0 71.6 71.4 70.6 68.8
250 81.6 82.1 80.4 78.7 75.7 74.1 71.7 71.7 72.1 73.2 74.7 75.7 76.4 76.4 74.2 70.5
315 5*.1 91.5 93.3 93.6 88.3 86.3 86.0 83.0 83.1 86.0 85.3 85.9 E7.6 86.6 85.8 82.5

400 65.6 84.6 85.4 E4.2 80.6 78.7 77.2 75.9 77.1 78.9 79.7 81.2 81.6 81.4 79.1 75.0
500 84.4 84.1 83.2 82.4 79.7 77.1 75.4 75.6 76.4 78.1 78.7 80.0 81.4 83.1 80.6 75.1
630 =5.7 86.4 88.0 85.5 83.4 80.0 83.4 80.5 80.7 81.5 82.4 63.6 E6.7 66.7 83.7 78.6

800 62.1 84.1 94.8 83.1 81.0 77.5 75.3 76.8 77.5 79.6 61.3 82.5 83.3 E4.0 80.1 74.8
1000 64.3 85.0 84.2 83.3 81.2 78.3 76.5 76.7 77.3 80.0 82.3 84.1 85.3 85.7 81.2 75.9
1250 81.6 83.4 82.4 82.3 80.8 76.8 74.4 74.8 75.3 77.6 79.3 0.5 62.6 82.3 79.4 73.0C

1600 E0.5 82.2 31.5 81.0 79.2 75.7 72.7 72.7 73.7 76.2 77.8 79.6 82.2 82.5 78.3 70.7
2003 79.8 PO.8 80.3 80.5 78.5 74.3 71.0 70.8 72.3 74.2 76.5 77.3 80.7 80.7 76.0 69.7
2500 78.9 75.8 79.4 7S.3 76.9 72.8 69.8 68.8 70.4 73.1 75.1 75.7 78.6 78.4 75.1 68.3

3150 7e.7 79.7 78.8 79.0 76.5 73.0 69.5 67.7 69.3 72.2 74.2 75.1 77.0 77.2 74.0 67.8
40u0 79.1 80.1 79.5 80.0C 77.1 72.6 68.1 66.9 69.0 70.8 72.8 74.1 76.6 75.9 73.3 67.0
50c3 78.5 78.1 78.1 79.3 76.3 71.3 67.0 64.9 67.4 68.8 71.6 72.1 75.3 73.8 71.9 64.7

6300 78.2 80.0 78.4 78.3 75.3 72.7 68.0 63.8 66.9 69.5 72.5 72.9 74.5 75.2 70.8 65.3,8900 7c.5 79.7 79.1 78.6 75.4 71.7 66.9 63.9 67.8 68.7 71.7 72.9 75.5 74.7 72.1 65.3
10o

0
0 77.9 77.7 76.7 77.0 73.2 70.4 64.5 61.9 65.5 67.0 70.4 71.3 73.7 72.5 70.5 63.5

1250u 76.3 76.5 75.2 76.4 72.5 68.1 62.7 59.5 64.2 65.7 68.9 70.1 73.2 71.2 69.7 61.9
1600 73.u 73.5 72.8 72.3 69.6 64.8 58.5 55.6 63.1 62.5 65.8 67.0 69.1 66.8 65.6 59.6
20000 70.u 69.5 68.8 68.8 65.3 61.0 54.3 52.3 57.2 59.2 61.5 63.6 65.8 65.1 62.8 55.9

(VLPALL C7.7 96.5 97.1 96.7 93.1 90.4 89.3 88.0 88.5 70.6 .1.5 S2.6 54.5 94.5 S1.8 87.C

CISTANC i SIODLIN: PLERCclVt, NGISE LEVELS

152.4 f: 71.7 78.5 83.5 86.1 84.3 82.8 82.1 81.0 81.9 84.0 84.4 E4.5 E5.4 83.5 77.8 68.6
O 304.8 ' ti.4 6'.) 75.4 78.2 76.5 75.1 74.7 73.6 74.4 76.6 76.7 76.8 77.3 75.2 69.6 60.1
I-



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

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.J

(b) 70 Percent speed; fan physical speed, 1541 rpm; fundamental blade passage frequency, 385 hertz

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

F R C J') NCY ANGLE, DLG SIMPLE POkER
SOURCE LEVEL1t 2C 30 40 50 60 70 80 90 100 110 12C 130 140 150 160 (SPLI (PWL)

1/3-'CTAVc BAID SOUND PRLSSUR LEVELS (SPL) CN 1.0 METFR RADILS

5o IC7.9 10C.2 98.1 103.2 100.9 103.2 101.9 98.4 98.9 99.7 98.7 103.0 103.4 101.4 102.1 100.8 101.5 119.263 95.5 q6.3 96.3 95.3 97.0 95.3 97.0 96.6 95.5 96.0 96.3 96.7 100.3 10C.8 102.3 100.3 97.7 115.483 c7.5 C7.6 96.8 5.C Sb.1 95.1 95.6 95.8 95.8 95.5 97.8 98.4 101.1 1C2.3 102.8 101.3 98.2 115.9

10, 12.7 102.9 103.0 102.2 10L.j 101.0 101.2 99.5 100.9 101.9 102.4 1C2.8 103.9 103.7 104.0C 101.8 102.1 119.8125 106.u 107.5 106.5 106.2 106.4 103.9 104.5 104.7 104.4 105.4 105.9 106.0 106.4 105.9 105.0 102.9 105.5 123.2
163) 1C.1 107.2 106.9 105.2 104.9 103.4 103.2 102.7 103.9 104.2 104.9 105.5 105.1 1C5.4 103.4 101.9 104.6 122.3

200 ]C3.9 1C8.9 106.9 103.S 102.7 101.2 101.1 100.6 101.1 101.4 102.2 103.1 1C4.2 103.7 103.7 101.1 103.3 121.025J 112.1 112.2 110.1 108.2 107.2 106.1 103.7 103.7 104.2 105.9 1C7.2 10CE.2 1C8.9 108.6 106.1 102.1 107.3 125.0
315 117.0 117.6 116.6 114.5 113.6 112.6 109.6 108.1 108.8 109.6 110.0 112.7 112.1 111.6 108.8 105.0 112.2 129.9

400 126.5 128.1 130.1 127.3 1.28.0 126.6 123.3 118.8 120.3 121.3 121.3 124.7 123.E 123.5 119.8 114.5 124.7 142.450J 11(.1 116.5 115.6 114.8 113.6 110.6 109.3 108.5 109.5 111.3 112.3 113.7 114.8 115.3 111.5 107.3 112.8 130.5
633 113. 116b. 116.0 115.C 113.0 110.0 10).0 108.8 110.6 112.3 112.8 113.4 115.5 114.8 110.5 106.2 112.9 130.6

800 118.' 120.0 120.7 119.4 117.9 113.9 113.9 114.7 116.7 116.9 118.4 120.8 12C0.9 12C.7 116.4 112.6 118.2 135.91000 11!.4 116.7 115.9 115.4 113.4 110.4 109.0 109.4 110.7 113.0 114.0 116.0 116.2 115.5 110.7 106.8 113.6 131.3
1251 116.1 118.0 116.8 116.5 114.8 111.5 110.3 110.5 111.6 114.3 114.0 116.6 117.1 117.3 112.0 107.2 114.6 132.3

16Cu 114.7 116.1 116.2 115.1 114.6 110.9 108.4 107.4 111.1 112.1 113.4 114.7 117.4 116.6 111.6 105.8 113.7 131.42COu 113.6 115.0 115.0 115.1 113.5 110.0 105.1 105.3 107.3 110.0 111.5 112.1 115.5 113.8 109.5 103.5 111.9 129.6
250) 11?.f 113.8 113.4 113.9 112.3 108.6 105.1 103.9 105.9 108.6 110.3 111.1 113.3 112.4 107.6 102.2 110.5 128.2

31,) 112.4 113.7 113.4 113.7 111.9 109.0 105.0 103.0 104.7 107.5 109.7 110.5 111.4 111.4 106.7 101.6 109.9 127.64000 113. 114.2 114.5 114.6 112.4 108.7 104.0 102.4 104.7 106.u 108.4 109.3 111.4 11C.2 106.5 100.6 109.9 127.6
5u00 112.L 113.1 113.4 114.5 111.8 107.8 103.0100.9 103.3 104.8 107.8 107.4 11C.3 10E.3 105.8 98.9 109.0 126.7

6300 112.2 115.0 114.C 114.L 111.0 109.8 104.5 100.0 103.0 106.5 108.8 10CS.0 10S.8 10.8 105.1 100.0 109.5 127.280U0 11it.7 115.2 115.0 114.7 112.u 109.4 103.7 100.7 104.4 106.2 108.5 1CS.1 111.4 11C.2 106.6 100.4 110.1 127.8
10009 112.5 114.5 113.5 11?.9 11U.5 LU8.7 102.4 99.7 102.9 105.2 108.4 108.3 111.2 1CS.2 105.9 99.8 109.2 126.9

12JJ 114.1 114.3 Ill.C 114.5 111.3 108.6 102.1 99.1 103.6 105.3 1C8.8 1C8.6 111.3 109.3 106.8 99.5 109.4 127,11600J 112.9 113.6 112.9 112.4 110.4 106.6 99.9 97.1 101.4 103.9 107.2 107.3 109.4 108.8 104.6 99.1 108.1 125.8
2000J 112.5 112.3 111.8 111.8 108.1 105.0 98.3 96.7 101.2 103.3 106.0 106.6 1C8.8 108.0 104.2 98.1 107.1 124.8

r)VEFALI 1]0.1 131.4 132.2 130.5 13C.0 128.1 125.1 122.5 124.2 125.4 126.3 128.5 126.5 12E.4 124.5 119.9 127.8 145.6



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

SPL referenced to 2x10- 5 Pa; PWL referenced to 0.1 pW.]

(b) Concluded. 70 Percent speed; fan physical speed, 1541 rpm; fundamental blade passage frequency, 385 hertz

(b-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FRECUENCY ANGLE, DEG

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 30.5 METER RADILS

50 7E.2 7C.5 63.4 73.5 71.2 73.5 72.2 68.7 69.2 70.0 f9.0 73.3 73.1 71.7 72.4 71.1
63 65.8 66.6 66.6 65.6 6,7.3 66.1 67.3 66.9 65.8 66.3 66.6 67.0 70.6 71.1 72.6 70.6

80 f7.e 67.9 67.1 65.3 66.4 65.4 65.9 66.1 66.1 65.8 68.1 68.7 71.4 72.6 73.1 71.6

100 73.0 72.2 73.3 72.5 70.3 71.3 71.5 69.8 71.2 72.2 72.7 73.1 74.2 74.0 74.3 72.1

125 76.3 77.8 76.8 76.5 76.7 74.2 74.8 75.3 74.7 75.7 76.2 76.3 76.7 76.2 75.3 73.2

16) 76.4 77.5 77.2 75.5 75.2 73.7 73.5 73.0 74.2 74.5 75.2 75.8 75.4 75.7 73.7 72.2

200 79.2 79.2 77.2 74.2 73.0 71.5 71.4 70.9 71.4 71.7 72.5 73.4 74.5 74.0 74.0 71.4

250 82.4 82.5 80.4 78.5 77.5 76.4 74.0 74.0 74.5 76.2 77.5 78.5 79.2 78.9 76.4 72.4

315 87.3 87.9 86.9 84.8 83.9 82.9 79.9 78.4 79.1 79.9 80.3 83.0 E2.4 81.9 79.1 75.3

4030 6.7 98.3 100.3 97.5 98.2 96.8 93.5 89.0 90.5 91.5 51.5 54.9 94.C 93.7 90.0 84.7

500 86.3 86.7 85.8 85.0 83.8 80.8 79.5 78.7 79.7 81.5 82.5 83.9 85.C 85.5 81.7 77.5

.633 85.5 87.0 86.2 85.2 83.2 80.2 79.2 79.0 80.8 82.5 83.0 83.6 85.7 85.0 80.7 76.4

8030 8.1 90.2 90.9 89.6 88.1 84.1 84.1 84.9 86.9 87.1 88.6 91.0 51.1 SC.9 86.6 82.8

1000 85.6 86.9 86.1 85.6 83.6 80.6 79.2 79.6 80.9 83.2 84.2 86.2 86.4 85.7 80.9 77.0

1250 E6.2 88.1 86.9 86.6 84.9 81.6 8).4 80.6 81.7 84.4 84.1 86.7 87.2 E7.4 82.1 77.3

1630 f4.8 86.2 86.3 86.C 84.7 81.0 78.5 77.5 81.2 82.2 83.5 84.8 E7.5 86.7 81.7 75.9

20)3 83.6 85.0 85.0 85.1 83.5 80.0 76.1 75.3 77.3 80.0 81.5 82.1 85.5 83.8 79.5 73.5

2500 82.5 83.7 83.3 83.8 82.2 78.5 75.0 73.8 75.8 78.5 80.2 81.0 83.2 82.3 77.5 72.1

3153 82.1 83.4 83.1 83.4 81.6 78.7 74.7 72.7 74.4 77.2 .79.4 EC.2 E1.1 81.1 76.4 71.3

4000 83.1 83.7 84.0 84.1 81.9 78.2 73.5 71.9 74.2 75.5 77.9 78.8 80.9 79.7 76.0 70.1

5003 82.2 82.3 82.6 83.7 81.0 77.0 72.2 70.1 72.5 74.0 77.0 76.6 79.5 77.5 75.0 68.1

6303j 1.S 83.7 82.7 82.7 79.7 78.5 73.2 68.7 71.7 75.2 77.5 77.7 78.5 78.5 73.8 68.7

80030 2.7 83.3 83.1 82.8 8C.1 77.5 71.8 68.8 72.5 74.3 76.6 77.2 79.4 78.3 74.6 68.5

1000J ,.0 81.6 80.6 81.0 77.6 75.8 69.5 66.8 70.0 72.3 75.5 75.4 78.3 76.3 73.0 66.9

1250;) 7c.P 80.0 78.7 80.2 77.0 74.3 67.8 64.8 69.3 71.0 74.5 14.3 17.C 7c.0 72.5 65.2
1600) 76.7 77.4 76.7 76.2 74.2 70.4 63.8 6 0 .9 65.2 67.7 71.0 71.1 73.2 72.6 68.4 62.9

20000 71.6 73.4 72.9 72.9 65.3 66.1 59.4 57.8 62.3 64.4 67.1 67.7 69.9 65.1 65.3 59.2

OVEIALL 1i00.O 101.3 102.2 100.4 100.1 98.2 95.3 92.6 94.3 95.5 96.2 5E.6 98.9 S8.4 94.5 89.9

rISTLNC E SIDELINE PERCEIVED NOISE LEVELS

152.4 4 74.5 84.1 89.2 90.3 91.7 90.8 88.6 86.4 88.3 89.6 89.9 91.2 90.4 88.0 81.4 72.1

w 304.8 M 65.1 75.7 81.3 82.5 84.1 83.3 81.3 79.1 81.0 82.2 82.4 83.7 82.7 80.2 73.4 63.6
C.A



TABLE VII. - Continued. FAR-FIELD NDISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT OF TAKEOFF

NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0.1 pW.3

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

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

FREQUENCY AhGLE,,DEG SIMPLE POWER
SOURCE LEVEL

10 20 30 4C 50 60 70 80 90 100 110 120 13C 140 150 160 (SPLI (PWL)

1/3-OCTAVE BAND SCUND PRESSURE LEVELS (SPLI ON 1.C METER RADILS

50 102.0 SS.5 101.0 101.C 101.2 100.3 101.7 102.2 103.0 103.0 103.2 104.6 104.8 106.3 107.3 106.2 103.4 121.1
63 111.0 102.5 101.8 99.8 100.8 100.6 104.8 100.8 103.6 103.6 105.5 105.4 106.1 106.8 107.8 106.4 104.5 122.2
80 101.0 101.0 99.0 98.8 99.0 98.0 98.0 99.5 101.7 102.2 103.5 104.6 1C6.7 108.5 109.2 108.4 103.7 121.4

10J 1(7.2 107.2 107.3 105.2 103.0 104.0 103.0 103.7 105.8 106.5 107.7 10E.3 IC(.5 11C.3 110.0 108.7 107.0 124.7
125 110.7 112.3 111.0 110.3 109.2 107.2 107.5 107.8 109.2 109.8 110.5 112.1 111.7 111.0 111.7 108.9 110.1 127.8
160 110.3 110.8 110.3 1CS.7 107.8 107.3 106.8 107.3 108.7 108.8 IC9.8 110.4 109.7 105.7 109.2 107.4 109.0 126.7

200 111.7 113.0 111.5 108.5 108.2 105.7 105.0 106.0 106.7 106.9 107.5 10E.3 ICE.9 1C.7 108.5 106.6 108.1 125.8
250 114.6 116.5 114.5 112.6 111.1 109.5 108.5 108.8 110.0 111.5 112.1 112.7 112.f 112.6 110.3 107.5 111.7 129.4
315 118.2 118.4 115.5 113.0 111.4 110.0 108.9 110.4 111.7 112.2 113.2 113.5 112.9 113.7 110.0 107.7 112.7 130.4

400 122.7 124.0 126.C 123.7 120.8 119.5 116.5 118.3 119.2 119.7 119.2 120.6 120.7 11f.3 114.8 113.4 120.5 138.2
500 131.2 131.7 135.7 133.4 128.7 129.2 125.4 127.0 128.2 128.0 126.0 128.3 129.5 125.4 122.0 120.7 129.2 146.9
63 11S9.9 121.2 123.6 118.6 116.7 114.1 113.2 113.6 115.7 117.6 118.2 118.2 119.4 118.2 113.2 110.8 117.3 135.0

800 123.3 120.8 121.0 119.8 118.6 115.5 115.0 116.0 117.6 119.1 121.0 120.2 121.3 12C.1 114.8 111.8 118.9 136.6
1000 124.1 124.5 125.1 124.5 125.1 120.3 118.3 118.5 121.0 122.1 123.8 124.1 125.1 122.6 117.1 115.9 122.7 140.4
125J 11S.1 121.0 121.0 120.1 118.8 115.6 114.1 115.1 116.6 118.0 119.6 120.6 121.3 119.0 114.0 111.2 118.5 136.2

1600 119.3 121.3 122.1 121.3 120.4 L17.1 114.3 114.8 116.6 117.6 119.3 120.4 122.f 115.3 113.8 110.3 119.0 136.7
2000 119.4 121.1 121.2 121.2 120.1 117.2 114.1 113.4 115.2 116.7 118.6 119.7 122.1 11C.1 113.6 110.0 118.5 136.2
2500 117.9 120.2 119.4 120.4 118.6 115.7 112.6 112.2 113.4 115.1 11i7.2 117.7 11S.2 11f.9 111.4 108.0 116.8 134.5

3150 117.7 119.9 119.4 11S.7 118.1 115.6 112.7 111.2 112.4 114.9 116.7 117.5 117.8 116.4 110.9 107.5 116.3 134.0
4000 118.8 120.3 120.2 121.0 118.5 115.6 111.8 111.0 112.1 113.3 115.6 116.4 117.6 115.5 111.0 106.9 116.3 134.0
5000 118.2 118.8 118.8 120.7 117.7 113.8 110.5 L09.3 111.0 111.7 114.7 114.1 116.3 113.2 109.5 104.8 115.1 132.8

6300 118.2 120.3 118.5 119.0C 116.3 115.7 111.3 108.3 110.0 112.8 115.5 115.8 115.4 114.5 10E.7 105.1 115.1 132.8
8000 119.7 120.7 119.8 120.0 117.2 114.8 113.8 108.8 111.8 112.5 115.3 115.0 117.0 114.5 110.5 105.7 115.6 133.3

10003 118.4 119.2 118.2 119.1 115.4 114.1 109.2 107.7 110.2 111.0 114.4 114.5 115.9 113.4 109.9 104.5 114.4 132.1

12500 118.7 119.4 117.4 119.4 115.5 113.7 108.7 107.0 110.7 111.0 114.7 114.5 116.6 113.4 110.7 104.4 114.5 132.2
1600J 117.2 118.4 116.9 117.2 114.3 111.7 106.5 105.0 108.5 110.2 113.7 113.6 114.7 112.9 108.8 104.2 113.1 130.8
20000 116.7 117.0 116.0 115.7 112.5 109.8 105.0.104.7 108.4 109.0 112.2 112.7 114.C 112.6 108.2 103.1 112.0 129.7

OVERALL 134.9 135.7 137.7 136.2 133.2 131.9 128.7 129.6 131.0 131.6 131.9 132.9 134.1 131.4 127.3 125.1 132.7 150.4



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

[SPL referenced to 2x10- 5 Pa; PWL referenced to 0. 1 pW.]

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

(c-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FR EQENCY ANGLE, DtG
10 20 30 40 50 60 70 80 90 100 110 120 13C 140 150 160

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 30.5 METER RACILS

50 72.3 65.8 71.3 71.3 71.5 70.6 72.0 72.5 73.3 73.3 73.5 74.9 75.1 7(.6 77.6 76.5

63 81.3 72.8 72.1 70.1 71.1 70.9 75.1 71.1 73.9 73.9 75.8 75.7 76.4 77.1 78.1 76.7

80 71.3 71.3 69.3 69.1 6G.3 68.3 68.3 69.8 72.0 72.5 73.8 74.9 77.C 78.8 79.5 78.7

103 77.5 77.5 77.6 75.5 73.3 74.3 73.3 74.0 76.1 76.8 78.0 78.6 5S.E C.6 80.3 79.0

125 E1.0 82.6 81.3 80.6 79.5 77.5 77.8 78.1 79.5 80.1 80.8 82.4 82.C 81.3 82.0 79.2

160 EC.6 81.1 80.6 80.0 78.1 77.6 77.1 77.6 79.0 79.1 80.1 8C.7 EC.C 80.0 79.5 77.7

200 82.0 83.3 81.8 78.8 78.5 76.0 75.3 76.3 77.0 77.2 77.8 78.6 79.2 75.0 78.8 76.9

250 84.9 86.8 84.8 82.9 81.4 79.8 78.8 79.1 80.3 81.8 82.4 83.0 82.9 82.9 80.6 77.8

315 88.5 88.7 85.8 83.3 81.7 00.3 79.2 80.7 82.0 82.5 83.5 E3.8 E3.2 84.0 80.3 78.0

400 52.9 94.2 96.2 93.9 91.0 89.7 86.7 88.5 89.4 89.9 89.4 SC.8 SC.S 8e.5 85.0 83.6

500 101.4 101.9 105.9 103.6 98.9 99.4 95.6 97.2 98.4 98.2 96.2 98.5 99.7 95.6 92.2 90.9

630 50.1 91.4 90.8 88.8 86.9 84.3 83.4 83.8 85.9 87.8 88.4 88.4 89.6 88.4 83.4 81.0

800 C0.5 91.0 91.2 90.C 88.8 85.7 85.2 86.2 87.8 89.3 91.2 50.4 91.5 C0.3 85.0 82.0

100 '4.3 54.7 95.3 94.7 95.3 90.5 88.5 88.7 91.2 92.3 94.0 94.3 55.3 92.8 87.3 86.1

1250 ES.2 91.1 91.1 90.2 88.9 85.7 84.2 85.2 86.7 88.1 89.7 90.7 51.4 8S.1 84.1 81.3

1600 89.4 91.4 92.2 91.4 90.5 87.2 84.4 84.9 86.7 87.7 89.4 SC.5 52.7 89.4 83.9 80.4

2000 8.4 91.1 91.2 91.2 90.1 87.2 84.1 83.4 85.2 86.7 88.6 89.7 92.1 89.1 83.6 80.0

2500 87.8 90.1 89.3 C0.3 88.5 85.6 82.5 82.1 83.3 85.0 87.1 87.6 89.1 86.8 81.3 77.9

3150 £7.4 8.6 89.1 89.4 87.8 85.3 82.4 80.9 82.1 84.6 86.4 87.2 E7.3 86.1 80.6 77.2

4003 88.3 8,.8 89.7 90.5 88.0 85.1 81.3 80.5 81.6 82.8 85.1 85.9 87.1 85.0 80.5 76.4

5000 87.4 88.0 86.0 89.9 86.9 83.0 79.7 78.5 80.2 80.9 83.9 83.3 85.5 82.4 78.7 74.0

6300 86.5 89.0 87.2 87.7 85.0 84.4 803.0 77.0 78.7 81.5 84.2 84.5 84.3 83.2 77.4 73.8

8000 87.7 88.8 87.9 88.0 85.3 82.9 78.9 76.9 79.8 80.6 83.4 83.1 85.0 82.6 78.5 73.8

10000 E8.5 86.3 85.3 86.2 82.5 81.2 76.3 74.8 77.3 78.1 81.5 81.6 83.0 80.5 77.0 71.6

12500 E4.4 85.1 83.1 85.1 81.2 79.4 74.4 72.7 76.4 76.7 80.4 EC.2 82.3 75.1 76.4 70.1

16000 81.0 82.2 80.7 81.1 78.1 75.6 70.4 68.8 72.3 74.0 77.5 77.4 78.5 76.7 72.6 68.0

20000 77.8 78.1 77.1 76.8 73.6 70.9 66.1 65.8 69.5 70.1 73.3 73.8 75.1 73.7 69.3 64.2

OVERALL 1C4.7 105.5 107.8 106.1 103.1 101.8 ,98.7 99.7 101.1 101.6 101.8 1C2.9 1C4.C 101.3 97.3 S5.2

CISTANCE SIDELINE PERCEIVED NOISt LEVELS

152.4 w 79.1 
8 8 .3 94.6 96.C 94.9 94.9 92.7 93.8 95.4 95.9 95.6 56.0 95.8 51.2 84.4 77.9

304.8 M 69.5 79.7 86.6 88.0 87.0 87.3 85.2 86.5 88.1 88.5 88.0 88.4 88.1 82.2 76.3 69.4



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

JSPL referenced to 2x10- 5 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 SIMPLE POwER
SOURCE LEVEL10 20 30 40 50 60 70 80 90 100 jin 12C 13C 140 150 160 (SPLI) (PWL)

1/3-OCTAVE BANO SGUND PRESSUPE LEVELS (SPL) CN 1.0 METER RADIUS

50 1C3.0 101.5 104.? 102.7 102.8 102.1 104.5 104.2 104.8 103.5 105.5 106 4 106.8 10E.5 111.0 108.4 105.6 123.363 103.3 103.5 103.0 101.5 102.3 104.1 105.6 103.1 104.3 104.1 103.8 106.2 107.1 105.3 110.1 109.5 105.6 123.380 132.8 103.5 101.8 100.C 101.0 101.5 102.0 102.0 103.0 104.5 105.5 107.6 109.3 111.6 112.1 111.G 106.4 124.1

100 111.5 110.1 107.6 137.3 105.3 109.3 107.6 106.3. 108.6 109.3 1C9.5 110.7 111.1 112.5 113.0 111.7 109.6 127.3125 110.7 113.2 112.0 111.7 109.5 108.3 10.3 110.2 111.3 111.8 112.3 113.6 113.5 113.5 113.7 111.4 111.8 129.5
160 112.5 113.5 112.C L10.3 L09.7 110.0 109.3 111.7 110.7 111.3 112.0 113.1 112.5 111.7 111.7 110.1 111.4 129.1

200 114.1 114.1 112.4 108.8 108.4 107.6 106.8 107.9 108.8 108.9 1C9.6 110.2 111.1 11(.6 111.3 109.3 109.8 127.5
250 116.1 117.1 115.6 113.6 112.6 111.6 109.9 110.6 110.4 112.1 113.3 114.5 115.1 114.1 112.6 109.5 113.1 130.8
315 119.0 119.1 116.0 114.6 112.8 111.3 111.0 111.8 112.6 114.0 115.3 116.1 115.1 114.0 112.1 110.0 114.2 131.9

400 120.5 122.8 121.7 1 1.8 116.8 115. 114.98 115.2 115.5 117.2 118.5 119.5 119.0 118.2 115.0 112.6 118.0 135.750 130.5 134. 13'#.2 130.2 130.2 127.2 121.3 127.2 125.7 126.7 126.3 127.1 129.3 127.3 123.5 122.4 128.7 146.4630 121.5 123." 122.5 121.2 119.7 116.8 116.8 117.0 117.8 119.8 120.2 121.1 121.7 119.7 115.5 113.4' 119.7 137.4

800 10.2 121.6 121.6 120.9 119.6 117.4 116.9 118.1 118.7 120.9 121.9 121.8 122.4 12C.7 115.7 113.1 120.1 137.81000 124.7 125.6 127.6 127.2 125.6 122.6 121.1 122.4 121.9 125.4 125.4 128.2 126.7 123.4 119.1 116.5 124.9 142.61250 120.0 122.0 122.2 122.2 120.7 118.2 116.7 117.5 118.5 120.4 121.7 123.1 122.9 11S.7 115.4 113.1 120.4 138.1

h100 121.9 124.2 124.6 124.9 123.4 121.2 117.9 118.4 118.7 120.4 122.6 123.0 126.1 121.4 116.7 112.6 122.1 139.82000 120.6 122.8 123.0 123.5 122.3 119.6 115.7 116.1 117.0 118.5 120.5 122.1 124.0 12C.0 115.0 111.5 120.5 138.22500 11.2 121.4 121.4 122.0 120.9 118.5 115.0 114.7 115.5 117.4 119.5 120.6 121.5 11E.0 113.4 109.9 119.0 136.7

3150 111.4 121.4 121.1 121.4 120.4 118.4 115.6 113.8 114.9 117.1 118.8 119.7 119.9 117.8 112.4 109.7 118.4 136.14300 120.1 121.3 121.3 122.3 120.6 117.8 114.8 113.5 114.5 116.1 118.0 118.9 120.0 .117.1 112.8 108.9 118.3 136.05000 119.6 120.5 120.6 122.0 115.3 116.3 113.1 111.3 112.9 114.1 116.8 116.9 118.8 114.5 111.6 106.9 117.0 134.7

6300 119.4 121.8 119.9 120.4 117.9 117.6 113.6 110.6 111.9 115.1 117.3 118.1 118.1 115.8 110.6 107.3 116.9 134.68000 120.6 122.3 121.3 121.5 118.4 116.9 112.9 110.9 113.5 114.4 116.8 117.5 119.3 115.9 111.8 107.6 117.3 135.0.10000 119.5 120.7 119.7 120.4 116.4 116.0 111.0 109.9 111.5 113.4 116.0 116.4 118.0 114.5 111.1 106.3. 116.0 133.7

12500 119.7 120.7 119.2 120.7 116.7 115.6 110.7 109.1 111.8 113.0 116.5 116.6 118.5 114.8 112.0 106.C 116.1 133.816000 118.4 120.2 118.4 118.5 115.7 113.3 108.7 107.0 109.8 111.9 114.8 115.2 116.5 113.9 110.0 105.3 114.6 132.320000 118.4 119.0 117.7 117.5 113.7 111.7 101.2 106.6 109.6 111.2 113.7 114.7 115.7 113.4 110.1 104.5 113.7 131.4

OVERALL 132.1 137.8 131.4 135.9 134.7 132.2 130.8 130.9 130.7 132.5 133.4 134.6 135.4 132.8 129.1 126.8. 133.6 151.3



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

[SPL referenced to 2x10- 5 Pa; PWL referenced to 6. 1 pW.J

(d) Concluded. 93 Percent speed; fan physical speed, 2047 rpm; fundamental blade passage frequency, 511 hertz

(d-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FP EOIIENCY ANGLE, DEG
10 20 30 ,40 50 60 70 80 90 100 110 12C 13C 140 150 160

1/3-OCTAVE BAND SCUND PRESSURE LEVELS (SPL) CN 30.5 METER RADILS

50 73.3 71,- 74.5 73.C 73.1 73.0 74.8 74.5 75.1 73.8 75.8 76.7 77.1 78.8 81.3 78.7
63 73.6 73.8 73.3 71.8 72.6 74.4 75.9 73.4 74.6 74.4 74.1 76.5 77.4 75.6 80.4 798
80 73.1 73.8 72.1 70.3 71.3 71.8 72.3 72.3 73.3 74.8 75.8 77.9 79.6 81.9 82.4 81.3

100 81.8 8C.4 77.5 
7 7

.6 15.6 79.6 77.9 76.6 78.9 79.6 79.8 81.0 E1.4 82.8 83.3 82.C
125 81.0 83.5 82.3 82.0 79.8 79.1 79.6 80.5 81.6 82.1 82.6 83.9 83.8 83.8 84.0 81.7
160 82.8 83.8 82.3 8C.5 .90.0 80.3 79.6 82.0 81.0 81.6 82.3 83.4 82.8 82.0 82.C 80.4

203 84.4 84.4 82.7 79.1 78.7 77.9 77.1 78.2 79.1 79.2 79.S 80.5 81.4 8C.9 81.6 79.6
250 86.4 87.4 85.9 83.9 82.9 81.9 80.2 80.9 80.7 82.4 83.6 84.8 85.4 84.4 82.9 79.8
315 89.3 89.4 e6.3 84.9 83.1 81.6 81.3 82.1 82.9 84.3 85.6 86.4 85.4 E4.3 e2.4 80.3

400 90.7 93.0 91.S 90.C. 87.0 85.2 85.0 85.4 85.7 87.4 88;7 SC.1 89.2 88.4 85.2 82.8
500 1CC.7 105.0 104.4 100.4 100.4 97.4 97.5 97.4 95.9 96.9 56.5 97.3 99.5 97.5 93.7 92.6
630 S1.7 94.0 92.7 91.4 89.9 87.0 87.0 87.2 88.0 90.0 90.4 91.3 91.5 89.9 85.7 83.6

800 SC.4 91.8 91.8 91.1 89.8 87.6 87.1 88.3 88.9 91.1 92.1 92.0 52.6 SC.9 85.9 83.3
1000 54.9 95.8 97.8 97.4 95.8 92.8 91.3 92.6 92.1 95.6 95.6 98.4 96.9 93.6 89.3 86.7
125 ) C.I 92.1 92.3 92.3 90.8 88.3 86.8 87.6 88.6 90.5 91.8 93.2 S3.C 85.8 85.5 83.2

1600 52.0 94.3 94.7 95.0 93.5 91.3 88.0. 88.5 88.8 90.5 92.7 93.1 96.2 91.5 86.8 82.7
20.00 50.6 92.8 93.0 93.5 92.3 89.6 86.7 86.1 87.0 88.5 50.5 92.1 94.C 9C.0 85.0 81.5
2500 8,.1 91.3 91.3 91.9 90.8 88.4 85.9 84.6 85.4 87.3 89.4 90.5 S1.4 87.9 83.3 79.8

3150 85.1 91.1 90.8 91.1 CC.1 88.1 85.3 83.5 84.6 86.8 88.5 89.4 e9.6 87.5 82.1 79.4
4000 89.6 91.3 91.3 91.8 90.1 87.3 84.3 83.0 84.0 85.6 87.5 8E.4 89.5 86.6 82.3 78.4
5000 8E.8 89.7 89.8 91.2 88.5 85.5 82.3 80.5 82.1 83.3 86.0 86.1 88.0 83.7 80.8 76.1

6300 88.1 90.5 88.6 89.1 36.6 86.3 82.3 79.3 80.6 83.8 86.0 86.8 86.8 84.5 79.3 76.0
8000 E8.6 90.4 89.4 89.6 86.5 85.0 8L.0 79.0 81.6 82.5 84.9 85.6 87.4 84.0 79.8 75.7
10000 86. 87.8 86.8 87.5 83.5 83.1 78.1 77.0 78.6 80.5 83.1 83.5 85.1 81.6 78.2 73.4

12500 85.4 86.4 84.9 86.4 82.4 81.3 76.4 74.8 77.5 78.7 82.2 82.3 84.2 8C.5 77.7 71.7
16000 82.2 84.0 82.2 82.3 79.5 77.2 72.5 70.8 73.6 75.7 78.6 79.0 80.3 77.7 73.8 69.1
20000 79.5 8C.1 78.8 78.6 74.8 72.8 68.3 67.7 70.7 72.3 74.8 75.8 76.8 74.5 71.2 65.6

OVERALL 104.8 107.7 107.3 105.7 104.5 102.0 100.8 100.9 100.6 102.4 103.2 104.5 105.3 102.7 99.0 96.9

CISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.4 M 79.2 90.6 94.5 95.5 96.4 95.3 95.0 *95.2 95.2 96.6 57.3 97.5 57.5 52.7 86.2 79.7
304.8 M t9,3 82.0 86.3 87.3 88.6 87.5 87.4 87.8 87.7 89.1 89.4 89.4 89.3 84.7 78.0 71.2



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

[SPL referenced to 2x10- 5 Pa; PWL referenced to 0. 1 pW.J

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

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

FR-EQUENCY ANGLi, DEG SIMPLE POkER
SOURCE LEVEL

IC 20 33 40 5J 60 70 80 90 100 110 12C 130 140 150 160 (SPL) (PWL)

1/3-OCIAVL BAND SUUND PRKSSUiRE LEVELS (SPL) CN 1.0 MketR RADILS

53 105.4 102.9 104.2 103.7 105.4 lu4.1 104.7 105.6 105.4 105.7 108.1 IC.E ICE.9 Il1C.4 112.9 112.1 107.4 125.163 102.2 104.9 102.7 103.C 104.4 103.9 103.4 103.2 103.7 104.5 106.7 107.0 109.S 111.9 113.9 LL2.9 u17.4 125.180 1C8.6 109.6 105.5 103.5 lu6.0 107.1 134.8 104.3 106.6 106.5 109.3 19I.5 112.1 113.6 115.6 114.5 109.5 127.2

1OJ ICS.7 109.5 109.5 107.9 1C8.5 108.4 107.9 107.0 109.C 110.0 111.9 113.1 114.C 115.2 115.7 114.8 111.4 129.1125 112.4 114.4 114.4 112.9 111.1 111.7 111.1 110.9 111.4 112.9 114.9 115.2 116.1 116.1 116.4 113.8 113.7 131.4
160 113.3 114.5 113.6 112.6 111.5 111.8 111.0 111.3 112.6 114.5 115.0 116.2 115.e 115.3 114.8 113.5 113.8 131.5

23J 114.6 116.1 113.7 112.6 109.7 109.6 109.1 109.1 109.9 110.9 111.7 113.2 113.7 113.7 113.9 112.3 112.0 129.7250 118.1 118.6 116.7 114.6 113.7 112.6 110.6 110.9 112.9 114.6 115.9 116.8 117.1 116.7 114.4 112.3 114.9 132.6
315 119.5 119.8 118.3 116.3 115.3 114.6 113.3 113.5 115.5 115.9 117.6 11E.S 115.3 116.0 115.6 113.2 116.7 134.4

40J 121.1 121.3 121.9 119.6 117.6 116.1 114.9 115.8 116.6 118.1 119.9 121.0 121.1 11E.8 115.9 113.8 118.7 136.4500 129.1 132.6 130.3 131.8 128.3 128.6 128.6 124.3 124.6 125.3 127.6 128.2 126.6 125.3 121.1 119.5 127.8 145.5
63J 125.8 129.3 126.7 128.0 125.2 125.5 125.3 122.3 122.8 123.5 125.3 126.4 125.5 124.2 119.7 117.5 125.1 142.8

800 120.7 122.7 122.7 122.2 120.7 118.9 118.9 119.7 121.5 122.7 124.0 122.8 124.5 12;.5 117.4 114.4 121.9 139.610JJ 124.7 128.1 123.6 127.7 126.4 125.1 123.7 123.4 122.7 124.9 125.4 127.0 128.2 125.1 119.4 117.3 125.6 143.3
1250 123.4 126.3 126.9 126.4 125.1 123.4 122.1 122.1 122.1 123.8 124.6 126.0 127.1 124.3 118.9 116.7 124.4' 142.1

1600 123.1 125.3 126.3 126.6 124.1 122.8 120.8 120.6 122.1 122.6 14.7 125.9 128.3 122.6 118.0 114.7 124.1 141.82000 121.3 123.5 124.0 124.1 122.6 121.1 118.8 118.0 119.6 120.8 122.6 123.4 126.3 121.0 116.3 113.4 122.0 139.7
2500 120.3 122.2 122.7 123.7 122.3 120.3 117.8 116.8 118.2 119.8 121.7 122.4 124.2 120.2 115.2 112.2 120.9 138.6

3150 119.9 121.8 122.1 122.E 121.3 120.1 117.9 116.1 117.8 120.1 121.6 122.4 122.e 12C.1 114.6 111.7 12.4 138.14000 120.4 122.0 122.5 122.9 121.0 119.4 116.2 115.4 117.0 118.0 120.4 121.2 122.7 11.0 114.5 110.8 119.8 137.55000 119.2 120.2 120.9 121.S 119.9 117.2 114.7 113.1 115.2 116.1 119.4 119.2 121.f 116.7 113.2 108.7 118.3 136.0

6300 118.7 121.6 119.7 120.7 118.0 118.4 115.1 112.0 113.9 117.1 119.7 12C.4 12C.1 11.1 112.4 108.7 118.1 135.88u00 120.2 121.5 123.5 L20.9 118.4 117.2 113.8 112.2 115.4 116.3 118.8 119.2 121.2 117.5 113.4 109.1 118.0 135.7
10000 118.7 11q.7 119.2 119.9 116.3 116.4 112.0 111.0 113.5 114.8 118.4 118.2 12C.2 116.2 112.7 108.1 116.8 134.5

12500 113.6 120.3 11. 11 120.1 116.8 115.8 111.6 110.3 113.6 114.8 118.3 11E.3 120.5 116.1 113.5 107.8 116.8 134.51600J 117.1 119.0 117.7 117.6 115.5 113.3 109.6 108.0 111.6 113.3 116.5 116.5 117.8 115.5 111.5 107.1 115.0 132.7
2000) 117.1 117.3 116.7 116.9 113.2 111.5 107.5 107.4 110.9 112.4 115.0 115.7 117.0 114.5 111.1 106.0 113.9 131.6

OVERALL 125.2 137.8 137.C 137.5 135.2 134.4 133.3 131.5 132.3 133.6 135.4 136.2 137.1 134.2 130.3 128.0 134.8 152.6



TABLE VH. - Concluded. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

ISPL referenced to 2x10 - 5 Pa; PWL referenced to 0.1 pW.]

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

(e-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FPC0IIFNCY AINGLE OLG

16 20 33 40 50 60 70 80 90 100 110 120 13C 140 150 160

1/3-CCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 30.5 METER RADILS

53 75.7 73.2 74.5 74.0 75.7 14.4 75.0 75.9 75.7 76.0 78.4 78.1 7.2 8C.7 83.2 82.4

63 72.5 75.2 73.0 73.3 74.1 74.2 73.7 73.5 74.0 74.8 77.0 77.3 80.2 82.2 84.2 83.2

QJ 7E.c 79.9 75.8 73.8 76.3 77.4 75.1 74.6 76.9 76.8 79.6 75.8 E2.4 83.9 85.9 84.8

13J EC.L 7 .3 79.9 78.2 78.8 78.7 78.2 77.3 79.3 80.3 82.2 E2.4 E4.3 E5.5 86.0 85.1

12' E2.7 84.7 8'.7 83.2 81.4 82.3 81.4 81.2 81.7 83.2 85.2 85.5 86.4 86.4 86.7 84.1

6lej E?. 84.9 83.9 82.9 91.8 82.1 81.3 81.6 82.9 84.8 85.3 86.5 86.1 E5.6 85.1 83.8

20j F.' .E6.. 4.4. 822. 8C.J 79.9 79.4 79.4 80.2 81.2 82.0 E3.5 84.C 84.0 84.2 82.6

25j, E.4 H83.0 7.) 34.9 84. 82.9 8J.9 91.? 83.2 84.9 86.2 87.1 87.4 87.0 84.7 82.6

315 E.8 %c.1 "8.6 Et)., 85.o 64.9 83.6 83.d 85.8 86.1 87.9 89.2 E9.6 88.3 85.9 83.5

4J C1.3 Cl.5 92. 1 ES. 37.8 86.3 85.1 86.J 86.8 88.3 90.1 91.2 51.3 85.0 86.1 84.C

5 CC0.3 102.9 103.5 102.0 98.5 98. 93.8 94.5 94.8 95.5 57.8 98.4 96.8 S5.5 91.3 89.7

63J t. 99.5 96.9 98.2 95. 5. 9.1 95.5 92.2 93.0 93.7 95.5 56.6 55.7 94.4 89.9 87.7

S .c C2. 92.9 92.4 90.9 89.1 89.1 89.9 91.7 92.9 94.2 54.0 54.7 52.7 87.6 84.6

103J c4.9 98.3 93.8 97. 96.6 95.3 93.9 93.6 92.9 95.1 95.6 97.2 98.4 95.3 89.6 87.5

125) 9.5 96.4 57.0 56.5 95.2 93.5 92.2 92.2 92.2 93.9 94.7 96.1 97.2 54.4 89.0 86.8

16J 53.2 C95, 96.4 96.7 94.2 92.9 93.9 90.7 92.2 92.7 94.8 56.C 58.4 92.7 88.1 84.8

2330 51.3 93.5 94.6 ;4.1 92.6 91.1 88.8 88.0 89.6 90.8 52.6 93.4 56.3 91.0 86.3 83.4

25)03 _.2 C2 .1 92.6 93.6 92.2 90.2 87.7 86.7 88.1 89.7 91.6 92.3 54.1 9C.1 85.1 82.1

3151 £6.6 91.5 S1.8 52.5 91. 89.8 37.6 85.8 87.5 89.8 91.3 52.1 52.5 85.8 84.3 81.4

4L03 8".9 91.5 9C. 92.4 9S.5 89.9 85.7 84.9 86.5 87.5 89.9 90.7 52.2 E.5 84.0 80.3

5D0J $E.4 S.4 9;.1 91.1 8;.1 86.' 333.9 82.3 84.4 85.3 88.6 88.4 SC.8 85.9 82.4 77.9

63J,0 7.4 ,0.3 85.4 89.4 86,7 87.1 83.8 8J.7 82.6 85.8 88.4 8 .1 88.8 86.8 81.1 77.4

803 88.2 89.', 8.6 89.2 46.5 85.3 81.9 80.3 83.5 84.4 86.9 87.3 89.2 85.6 81.4 77.2

1000) 85.8 f.;8 86.3 87.3 83.4 83.5 79.1 78.1 8 .6 81.9 85.5 85.3 87.3 83.3 79.8 75.2

1250J 8.3 Pt.7 93.8 85.8 82.5 81.5 77.3 76.0 79.3 80.5 84.0 84.0 86.2 81.8 79.2 73.5

16003 C,.9 82.8 81.5 81.5 79.3 17.2 13.5 71.8 75.4 77.1 80.3 80.3 81.7 75.3 75.3 70.9

2000. 78.2 78,.4 77.8 78.0 74.4 72.6 68.6 68.5 72.u 73.5 76.1 76.8 78.1 75.o 72.2 67.1

OVEPALL 1 5.1 107.8 107.0 107.4 LO5.L L04.3 103.3 101.5 102.3 Lu3.5 1I5.2 LC6.1 LC6.9 104.1 100.2 98.0

C ISTANC SIt:LINL PEfRCEIVD NLISE LEVELS

152.4 M 79.1 9C.3 93.8 91.1 97.1 97.2 97.U 95.7 97.2 98.4 99.6 q .6 ';.8 94.1 8 .0 80.0

304.8 0 69.2 81.6 85.4 89.0 88.7 89.5 89.5 48.J 89.4 90.3 91.6 51.6 91.6 85.o 78.4 71.3



TABLE VIII. - 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 to 2x10 - 5 Pa; PWL referenced to 0.1 pW.

(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

F"Q I :"Irv iY hr6LE, D[:G SI OPLE POWER
SOURCE LEVEL

1 20 3.) 4C 5b 60 70 80 90 100 110 12C 30C 140 150 160 (SPL) (PWLI

1/3-'IC[AVL BAN:) SCUI9 P) SSJRE LEVELS (SPL) CN 1.0 METER RADILS

5J iCl.-L C4.7 o6.4 17.7 0o.4 93.7 99.7 93.7 94.7 96.4 97.7 95.9 S8.C 97.7 97.0 95.4 97.6 115.3
(63 9.0 0+.7 9'.u )96.7 9h.1 9'7. 97.7 96.7 93.7 94.0 96.3 95.6 98.0 97.7 98.0 96.0 96.4 114.1
S, S6. 'f.1 96.1 S..7 96.L 97.1 96.1 94.7 93.7 95.4 96.7 96.7 98.4 98.1 98.4 96.5 96.5 114.2

10J ICC.-. c. 101.1 95.4 r7.3 99.L 97.J 96.1 97.8 98.8 99.8 99.0 1C1.1 SS.8 99.4 96.8 99.0 116.712'i LC3.4 103.7 l t.7 134.7 103.7 1OL.r j1.4 100.4 101.4 LJ3.4 105. 104.0 105.0 .C 104.4 103.7 100.1 103.5 121.2
16h 1.4.u Lc4.J 101.0 103.C 1Cl1.u luJ.J 9.4 98.7 100.0 100.4 101.7 102.9 IC2.C 102.0 100.4 98.7 101.3 119.0

20jJ IC.7 C10.C IGO.0 12.? 1JL.7 99.7 99.4 98.7 98.7 99.0 101.0 100.4 101.4 10C.0 99.7 98.8 101.3 119.05' 111.1 110.7 11j.1 Ij8.1 135.4 104.7 101. 1 U1.7 102.4 104.4 106.4 106.6 108.1 107.7 105.4 101.8 106.2 123.9
315 l12.l 124.1 12i.1 122.7 121.7 119.7 117.7 117.1 117.7 117.4 119.7 120.0 120.7 117.7 120.1 116.5 120.0 137.7

4JJ 119.1 116.1 lie.4 114.4 113.1 111.1 10 .1 108.7 109.1 109.7 111.7 112.7 112.1 111.4 110.4 107.1 112. 0 129.7)(0 111.1 L13.7 113.4 111.7 110..t Il7.4 105.7 105.1 107.1 108.4 109.7 111.7 111.7 112.4 109.1 103.1 L10.0 127.7
13J 11.'. 115.1 LL(.L 114.8 114.1 111.d LU9.4 LU9.4 111.1 113.1 114.8 115.0 116.8 114.4 113.8 107.8 113.9 131.6

i(0. L12.9 113. 1li.l 112.1 -11 . 10j3.1 IJ6.1 105.3 106.8 108.8 111.1 113.1 114.1 114.5 110.5 105.9 111.1 128.8dJ.J 113.3 114. 8 11;.5 LlL.1 LLU.5 107.8 105.5 L35.2 106.8 109.8 111.8 113.4 115.5 115.5 11.8 106.2 111.6 129.3
12%5 112.21 113.6 112.0 111.9 110.6 1I7.6 10'.2 10U4.6 105.6 108.2 110.2 112.2 114.2 113.9 110.2 104.3 110.5 128.2

1 ,0 111.0 L11.6 LLL.6 110.6 109.0 106.0 102.3 102.) 104.0 106.0 1C8.3 109.9 113.3 113.0 109.0 102.4 109.0 126.7
20JJ 109.0 110.3 11.0 109.3 108.0 104.3 10).7 99.- 102.0 104.0 106.3 108.2 111.6 111.0 106.6 100.0 107.3 125.0
25J0 1L4.1 109.1 l10I.1 105.8 tU2.3 99.1 97.8 100.1 102.5 105.1 106.4 109.1 10.1 104.8 97.9 105.5 123.2

31 9 I1.3 10.3 1;7.6 106.0o i4.j lj .3 97.9 96.6 98.9 101.9 104.6 106.2 1C7.9 107.6 104.9 97.3 104.6 122.3400J 1L6.4' 10.4 101.1 1J6.1 104.4 u12.1 95.8 95.+ 98.4 100.4 102.8 104.7 108.1 107.4 104.4 96.8 104.0 121.7
5.u 0 105.P LOA.4 10-4.1 106.8 LU3.8 J10.3 95.4 93.3 97.8 99.1 102.4 103.4 107.1 105.1 104.1 95.2 103.1 120.8

6300 I14.6 IC0.9 1C5.6 105.6 12.2 101.7 96.6 92.2 96.2 99.9 102.9 104.5 1C5.9 10G.2 102.9 95.7 102.9 120.6AO)J 13'.3 106.2 105.6 105.2 102.9 100.6 95.2 92.6 97.6 99.2 102.2 103.9 106.9 105.2 104.3 96.1 L02.8 120.5
10000 14.1 105.1 104.5 104.5 1o1.1 99.8 93.5 91.1 96.1 97.8 101.1 102.1 IC6.1 104.5 103.1 94.7 101.7 119.4

12On ICI.4 1L2.5 101.1 102.5 9S.1 97.1 9J.8 88.1 93.1 95.1 98.4 100.5 103.4 11.4 101.5 92.C 99.2 L16.916UoU) 102.3 103.7 10?.3 132.6 94.6 97.U 9).6 88.3 93.3 95.6 99.3 101.1 1C3.3 102.7 101.3 93.7 99.7 117.4
20U000 S4.P 99.i 98.5 98.5 95.5 94.2 86.5 85.1 89.8 91.5 95.8 97.0 99.8 98.8 97.5 89.9 95.9 113.6

OVF\L L 125.9 127.2 126.6 125.7 124.5 122.3 120.1 119.6 120.5 121.4 123.5 124.4 125.8 124.8 123.5 119.0 123.6 141.4



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 to 2X10 5 Pa; PWL referenced to 0.1 pW.]

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

(a-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

SFP0o '.:Nv ANGLE, DEG
1L 20 3J 46 50 6b 70 80 90 100 110 120 130 140 150 160

1/3-CCTAV- BAD SCU:IO PRESSUPL LEVELS (SPL) CN 30.5 METLR RADILS

5J _1.3 67.0 66.7 6F.C 67.7 69.0 70.0 69.1 65.0 66.7 68.0 66.2 .3 6E.0 67.3 65.7

63 65.3 65.u 65.3 67.0 67.0 617.3 65.0 67.0 64.0 64.3 66.6 65.9 68.3 68.0 68.3 66.3

0 67.1 66.4 66.4 67.C 66.4 67.4 66.4 65.J 64.0 65.7 67.0 67.0 68.7 68.4 68.7 66.8

loo 7C. 65.7 71.4 69.7 o8.1 69.4 68.1 66.4 69.1 69.1 70.1 89.3 71.4 7C.1 69.7 67.1

125 73.7 76.0 75.0 75.C 74.0 72.0 72.7 70.7 71.7 73.7 75.3 74.3 75.3 74.7 74.0 70.4

160 74.3 74.3 73.3 73.3 71.3 70.3 69.7 69.0 70.3 70.7 72.0 73.2 72.3 72.3 70.7 69.C

200 77.C 77.3 76.3 73.0 71.0 70.0 69.7 69. 69.0 69.3 71.3 70.S 71.7 70.3 70.0 69.1

250 81.4 81.0 8u.4 78.4 75.7 75.0 72.0 72.J 72.7 74.7 76.7 76.9 78.4 78.0 75.7 72.1

315 S2.4 94.4 93.4 93.0 92.0 90o. 88.0 87.4 38.j 87.7 S0.0 90.3 91.0 8E.0 93.4 86.8

400 E5.3 86.3 86.6 84.6 83.3 81.3 79.3 78.9 79.3 79.9 81.9 82.9 82.9 81.6 80.6 77.3

530 83.3 83.9 83.6, 81. 80.6 77.6 75.9 75.3 77.3 78.6 79.9 81.9 81.9 82.6 79.3 73.3

630 85.6 86.0 86.3 85.0 84.3 82.J 79.6 79.6 81.3 83.3 85.0 85.2 87.C 86.6 84.0 78.0

00 83.3J 84.0 84.3 82.7 81.3 78.3 76.3 76.J 77.0 79.3 81.3 83.3 84.3 84.7 80.7 76.1

lOuJ E4.3 85.0 83.7 82.C 80.7 78.0 75.7 75.4 77.C 80.0 82.0 83.6 85.7 85.7 92.0 76.4

1250 E2.3 83.7 83.C 82.C 80.7 77.7 74.3 74.7 75.7 78.3 80.3 82.3 84.3 84.0 80.3 74.4

1600 F1.1 81.7 81.7 80.7 79.1 76.1 72.4 72.1 74.1 76.1 78.4 8G.0 83.4 83.1 79.1 72.5

2030 7q.C 80.3 83.0 79.3 78.0 74.3 73.7 69.6 72.0 74.0 76.3 78.2 81.6 81.0 76.6 70.0
2530 78.0 79.3 78.0 77.7 75.7 72.7 69.0 67.7 70.0 72.4 75.0 76.3 79.0 79.0 74.7 67.8

3153 77.0 78.0 77.3 76.3 74.0 72.0 67.6 66.3 68.6 71.6 74.3 75.9 77.f 77.3 74.6 67.0
40o 75.9 76.9 76.6 75.6 73.9 71.6 66.3 64.9 67.9 69.9 72.3 74.2 77.6 76.9 73.9 66.3

5JJ3 75.0 75.6 75.3 76.0 73.3 70.0 64.6 63.0 67.0 68.3 71.6 72.6 76.3 74.3 73.3 64.4

6300 72.3 75.6 74.3 74.3 70.9 70.6 65.3 60.9 64.9 68.6 71.6 73.2 74.6 74.9 71.6 64.4

AUJd 73.4 74.3 73.7 73.3 71.0 68.7 63.3 60.7 65.7 67.3 70.3 72.0 74.9 73.3 72.3 64.2

103Ou 71.2 72.2 71.6 71.6- 68.2 66.9 60.6 58.2 63.2 64.9 68.2 69.2 73.2 71.6 70.2 61.8

1253J 67.1 68.2 66.9 68.2 64.8 62.9 56.6 53.9 58.9 60.9 64.1 6f.2 69.2 67.2 67.2 57.7
16033 66.1 67.5 66.1 66.4 63.4 60.8 54.4 52.1 57.1 59.4 63.1 64.9 67.1 6k.5 65.1 57.5

2037)) 6.0 61.3 59.7 59.7 56.7 55.4 47.7 46.3 51.0 52.7 57.0 58.2 61.C 60.0 58.7 51.1

OVLE FLL 96.C 97.4 96.8 95.9 94.7 92.5 93.4 89.3 90.7 91.6 93.7 94.5 S5.9 94.9 93.6 89.2

CI STANC ,r SIDELINE PERCEIVED NOIS- LEVELS

152.4 ' 70.3 79.5 83.1 85.0 85.5 84.5 82.7 82.5 83.9 34.8 86.6 86.6 66.8 83.9 80.0 70.9

304.8 4 tC. 71.2 75.2 77.3 78.0 77.1 75.5 75.3 76.6 77.4 79.2 79.1 79.2 75.6 72.0 62.7



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 to 2X10 - 5 Pa; PWL referenced to 0. 1 pW.]

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

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

FWt CU CY AN;LE, DcG SIMPLE POhER
SOURCE LEVEL

Ic 2C 3C 40 50 60 70 80 90 100 110 12C 13C 140 150 160 (SPL) (PWL)

1/3-CTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 1.G METER RADIUS

5) ICt.7 96.7 9.4 100.4 100.4 101.1 102.1 97.1 96.4 97.4 97.1 101.0 IC1.4 10C(.1 100.1 98.8 99.9 117.6
63 (6.4 95.4 96.7 96.7 98.4 97.4 99.0 96.7 95.4 96.0 96.0 97.6 100.0 100.0 99.0 98.7 97.7 115.4
qu0 6.i 97.7 S.C 96.7 99.u 97.0 97.7 96.3 95.7 97.7 S8.0 99.3 101.3 G11.0 101.7 100.4 98.6 116.3

1Ji 1C4.1 104.1 103.1 101.4 101.7 103.7 101.1 99.4 101.4 101.4 101.7 1C2.3 IC3.4 1C3.7 103.1 100.8 102.2 119.9
125 104.7 107.4 105.7 107.4 105.7 1J3.7 101.7 102.4 104.7 105.7 106.1 106.3 105.7 105.4 105.7 102.1 105.4 123.1
150 IC0.1 106.4 1C5.4 104.R 103.4 103.1 102.1 103.1 103.8 103.8 1C5.4 105.7 106.1 105.1 103.8 101.8 104.4 122.1

200 10 .& IC8.8 10o.1 104.1 1C4.1 lu1.1 100.4 101.1 100.8 102.1 102.8 IC3.C 1C4.4 103.4 103.4 101.L 103.3 121.0
250 111.0 111.7 110.4 109.0 107.0 106.4 103.7 L03.7 104.7 107.0 108.7 109.6 111.0 110.0 107.4 103.8 108.1 125.8
315 118.0 117.0 115.7 114.7 113.4 112.7 108.0 107.0 108.4 111.4 111.7 113.3 113.0 112.7 109.7 106.7 112.4 130.1

400 126.1 124.8 127.4 127.8 126.8 126.8 120.4 116.8 116.4 119.4 124.1 126.0 124.4 12;.8 121.4 117.8 124.1 141.8
530 115.4 115.7 115.1 114.4 113.4 111.7 109.4 138.7 110.7 111.7 114.1 114.7 115.1 114.7 110.4 106.5 113.0 130.7
63J 114.8 115.5 115.5 114.5 111.5 109.8 108.5 108.2 109.8 113.2 114.5 114.8 116.5 116.8 110.8 106.2 113.3 131.0

800 119.2 119.5 119.5 119.2 116.8 113.8 114.8 113.8 114.8 118.8 119.8 121.1 121.5 121.8 117.2 112.9 118.5 136.2
1000 114.5 115.5 115.5 114.5 112.9 1u9.9 108.5 108.5 110.5 112.2 114.9 115.8 116.9 116.2 111.2 107.3 113.5 131.2
1250 116.2 117.5 116.8 116.2 114.2 111.5 109.8 109.5 111.5 112.8 115.5 117.1 119.2 116.2 112.8 109.2 115.0 132.7

1600 114.6 115.2 115.6 114.6 113.2 110.6 107.2 107.2 108.6 110.9 113.2 114.5 117.2 117.9 111.2 106.6 113.3 131.0
200J 113.3 114.0 114.3 113.6 112.0 109.0 105.6 105.3 107.6 109.3 111.0 112.2 115.6 115.6 108.6 104.0 111.6 129.3
250J 111.4 112.1 112.1 112.1 11u.1 107.8 104.4 103.4 106.4 107.8 110.1 111.4 113.8 113.8 107.4 101.8 110.0 127.7

3150 11.9 111.3 111.3 110.9 109.3 107.3 103.6 101.6 104.3 106.9 109.3 11C.5 112.3 112.3 105.9 101.0 108.9 126.6
40U 110.4 111.1 113.7 111.1 109.1 106.4 102.1 101.1 104.4 105.4 107.7 109.0 112.1 111.1 105.7 99.8 108.2 125.9
5000 109.7 10S.7 110.1 110.7 107.7 104.7 103.7 99.4 102.7 104.4 107.1 107.4 111.4 109.4 105.7 99.2 107.2 124.9

630J IC8.6 LL0.3 109.2 10.6 106.2 106.3 101.6 98.2 102.3 105.3 107.6 ICE.6 1C.9 110.3 104.6 99.4 107.0 124.7
8000 109.2 109.8 109.1 109.5 106.5 104.8 100.1 97.8 102.8 104.1 106.8 107.5 110.8 109.1 105.8 99.3 106.7 124.4
1OJOJ 1C7.8 108.1 103.1 1C8.8 104.8 103.8 98.1 97.1 101.8 103.1 105.4 106.8 110.5 ICE.5 105.5 98.0 105.8 123.5

1250 105.4 105.4 105.1 106.1 102.4 101.1 95.4 93.8 99.8 100.4 10C3.5 104.2 1CE.1 105.4 104.1 95.7 103.3 121.0
16000 105.9 106.2 105.6 105.9 102.9 100.2 95.2 93.9 98.9 100.9 104.2 105.4 1C7.6 106.9 103.9 97.6 103.6 121.3
2000J 102.5 101.8 101.1 101.5 97.4 96.1 91.8 90.1 95.5 97.5 99.8 1C1.0 103.5 102.5 100.8 93.2 99.4 117.1

OVL .LL 129.3 128.9 130.0 L30.0 128.6 128.0 123.2 121.2 122.3 124.9 127.7 129.2 129.4 128.8 125.1 121.2 127.3 145.1



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 to 2x10 - 5 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 150 C and 70 percent relative humidity

FkEQU 1N Y ANGLE, DeG

1i 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

1/3-CCTAVY BAND SOUND PRESSUIe LEVELS (SPLI ON 30.5 METER RADILS

50 77.C 67.0 68.7 7C.7 7C.7 71.4 72.4 67.4 66.7 67.7 67.4 71.3 71.7 7C.4 70.4 69.1

63 66.7 65.7 67.0 67.0 68.7 67.7 69.3 67.0 65.7 66.3 66.3 67.9 70.3 7C.3 69.3 69.0

83 66.6 62.0 68.3 67.0 69.3 67.3 68.0 66.6 66.0 68.0 68.3 69.6 71.6 71.3 72.0 70.7

100 74.4 74.4 73.4 71.7 72.0 74.0 71.4 69.7 71.7 71.7 72.0 72.6 73.7 74.0 73.4 71.1

125 75.0 77.7 76.0 77.7 76.0 74.0 75.0 72.7 75.0 76.0 76.4 76.6 76.0 75.7 76.0 72.4

160 76.4 76.7 75.7 75.1 73.7 73.4 72.4 73.4 74.1 74.1 75.7 76.0 76.4 75.4 74.1 72.1

230 78.1 79.1 76.4 74.4 74.4 71.4 70.7 71.4 71.1 72.4 73.1 73.3 74.7 73.7 73.7 71.4

250 81.3 82.0 83.7 79.3 77.3 76.7 74.0 74.0 75.0 77.3 A9.0 79.9 81.3 80C.3 77.7 74.1

315 88.3 87.3 86.0 85.0 83.7 83.3 73.3 77.3 78.7 81.7 82.0 83.6 83.3 83.0 80.0 77.0

430 ~6.3 95.0 97.6 98.0 97.0 97.0 90.6 87.0 86.6 89.6 94.3 96.2 94.6 93.0 91.6 88.0

500 E5.6 85.9 85.3 84.6 83.6 81.9 79.6 78.9 80.9 81.9 84.3 84.9 85.3 84.9 80.6 76.7

630 E5.0 85.7 85.7 84.7 81.7 80.0 78.7 78.4 80.0 83.4 84.7 85.0 86.7 87.0 81.0 76.4

R00 8E.4 85.7 89.7 89.4 87.0 84.0 85.0 84.0 85.0 89.0 S0.0 91.3 91.7 92.0 87.4 83.1

1000 84.7 85.7 85.7 84.7 83.1 8J.1 78.7 78.7 80.7 82.4 85.1 86.0 87.1 86.4 81.4 77.5

1250 86.3 87.6 86.9 86.3 84.3 81.6 79.9 79.6 81.6 82.9 85.6 87.2 89.3 88.3 82.9 79.3

1600 84.7 85.3 85.7 84.7 83.3 80.7 77.3 77.3 78.7 81.0 83.3 84.6 87.3 8E.0 81.3 76.7

2
0 0

u 83.3 84.0 84.3 83.6 82.0 79.0 75.6 75.3 77.6 79.3 81.0 82.2 85.6 85.6 78.6 74.0

250) 81.3 82.0 32.0 82.C 80.0 77.7 74.3 73.3 76.3 77.7 80.0 81.3 E3.7 83.7 77.3 71.7

315) 8C.s 81.0 81.0 80.6 7S.0 77.0 73.3 71.3 74.0 76.6 79.0 80.2 E2.C 82.0 75.6 70.7

4003 79.9 PC.6 80.2 80.6 78.6 75.9 71.6 70.6 73.9 74.9 77.2 78.5 E1.6 80.6 75.2 69.3

50j0 7P.9 78.9 79.3 79.9 76.9 73.9 69.9 68.6 71.9 73.6 76.3 76.6 80.6 78.6 74.9 68.4

630u 77.3 79.0 77.1 78.3 74.9 75.0 70.3 66.9 71.0 74.0 76.3 77.3 18.6 75.0 73.3 68.1

800u 77.3 77.9 77.2 77.6 74.6 72.9 68.2 65.9 70.9 72.2 74.9 75.6 78.8 77.2 73.8 67.4

10003 74.9 75.2 75.2 75.9 71.9 70.9 65.2 64.2 68.9 70.2 72.5 73.9 77.6 75.6 72.6 65.1

12
5
00 71.1 71.1 70.9 71.9 68.1 66.9 61.2 59.6 65.6 66.2 69.2 5S.9 73.9 71.1 69.8 61.4

1600J 6c.7 7C.0 69.4 69.7 66.7 64.1 59.0 57.7 62.7 64.7 68.0 69.2 71.4 70.7 67.7 61.4

20000 (3.7 63.0 62.3 62.7 58.7 57.3 53.0 51.3 56.7 58.7 61.0 62.2 64.7 63.7 62.C 54.4

fVERALL 55.4 9;.3 1C.1 100.1 0 8.8 98.2 93.4 91.4 92.4 95.0 97.8 99.3 SS.5 98.9 95.2 91.4

CISTANCE SIDELINE PERCEIVED NOISE LcVELS

152.4 M 74.1 81.3 87.1 89.8 9.2 90.5 86.8 85.1 86.4 88.7 91.3 91.9 91.C 88.3 82.1 73.9

, 304.P8 4 E4.8 73.4 79.3 82.2 82.8 83.2 79.5 77.3 79.0 81.3 83.9 84.5 83.3 8C.4 74.2 65.6



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 to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

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

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

Ft .F:CY AhGLE, DOG SIMPLE POWER
SOURCE LEVEL

1C 20 30 40 53 60 70 80 90 10u 11 120 13C 140 150 16C (SPLI (PWLI

1/3-0CTAVE fAND SOUND PRLSSIIRe LEVELS (SPL) CN 1.C METER HADILS

ij 1h1.7 6C. 4 59.1 100.4 101.7 101.1 101.4 101.7 98.1 101.7 1CC.7 102.0 103.7 105.1 106.1 104.8 102.1 119.863 1IC.7 103.3 100.3 10C.7 101.3 102.3 104.7 101.3 99.3 102.7 103.0 102.3 104.7 106.0 107.3 106.7 103.4 121.1
80 l0C.8 101.8' 100.1 100.8 SS.8 99.9 99.4 99.4 99.8 101.4 102.4 104.C C105. 107.4 107.8 106.8 103.0 120.7

100 1C0.7 1C6.7 106.1 104.7 103.7 104.4 105.1 103.4 104.7 108.1 108.1 ICS.C IIlC.4 11C.7 11C.7 108.1 107.4 125.1
125 110.8 113.4 111.8 113.1 108.8 107.8 107.1 108.1 107.8 110.4 111.4 110.7 112.1 111.1 110.8 108.5 110.1 127.8h16 10U.1 111.1 110.1 108.1 106.8 107.8 106.1 107.4 108.1 110.1 109.8 111.0 110.4 105.4 108.8 106.8 109.0 126.7

20) 110.7 111.7 111.7 0CE.7 LOS.4 107.0 106.0 106.7 106.7 107.4 108.0 ICE.3 1CS.C 10d.7 108.0 106.7 108.3 126.0
2;C ]11'.8 115.4 113.1 112.8 111.4 109.4 101.1 109.1 111.4 112.1 113.1 113.4 114.8 113.8 110.4 107.8 112.2 129.9
315 11'.1 118.1 116.1 115.4 112.4 111.4 111.4 111.4 112.8 115.1 115.8 115.7 116.1 115.1 111.1 109.5 114.4 132.1

403 1i'.8 123.4 123.8 120.4 118. 11U.4 116.8 116.G 116.8 118.8 115.8 120.3 121.4 118.8 114.8 111.5 119.5 137.2
il') 135.8 134.5 135.1 131.8 129.1 130.1 125.8 125.8 125.8 127.8 129.1 129.4 131.8 128.1 123.8 118.8 129.8 147.5
630 1i?.l 120.1 120.1 I16.o 116.8 115.1 11' .1 113.8 115.8 118.8 119.8 120.1 121.5 115.8 114.1 110.5 118.2 135.9

89) 120.2 120.5 120.8 i'1.2 118.2 116.2 115.8 115.8 117.5 119.5 120.5 121.1 123.2 122.2 115.8 113.2 119.4 137.1
1000 121.2 123.2 122.9 122.2 122.9 121.9 118.5 116.5 118.5 122.2 122.9 123.8 126.5 124.9 118.9 115.3 122.3 140.01.,L 11;,.2 120.5 1210. 119.9 117.9 115.9 113.9 113.9 116.5 118.5 119.9 121.1 122.s 11.9 114.5 112.3 118.8 136.5

1s.0; 11 .3 121.0 121.0 120.3 118.7 116.3 114.0 114.0 116.0 117.7 118.7 121.3 124.C 120.3 114.7 111.4 119.0 136.7200 o I .0 120.0 12J3. 119.3 118.0 115.3 112.6 112.0 115.0 116.3 117.6 11.2 122.3 11S.6 113.3 109.4 117.7 135.4
?,o) ]16.7 118.7 11f.1 118.4 116.7 114.1 112.4 111.1 113.1 114.7 116.4 117.7 120.1 117.L 111.7 107.8 116.1 133.8

310 114,.3 117.. 117.3 117.3 115.3 113.9 111.9 109.6 111.9 114.6 115.9 117.2 11e.3 11f.6 110.3 106.7 115.2 132.9400n Il..; 116.9 117.5 117.5 115.2 113.5 110.2 109.2 110.5 112.8 114.2 115.8 118.2 115.5 110.5 105.9 114.5 132.2
5;00 114.7 115.7 116.1 116.7 113.4 111.1 108.4 107.4 109.7 111.1 113.4 113.7 117.1 113.4 109.7 104.2 113.1 130.8

6300 11:. 115.o 114.2 114.6 111.9 111.9 108.9 105.2 108.2 111.9 113.6 114.5 116.2 113.9 1C9.2 104.0 112.6 130.38000 11 L'. 114.3 11]'.& 11 i.2 11.5 11.1 107.1 105.8 108.8 110.L 112.5 113.1 116.8 112.8 110.2 104.3 112.1 129.8
1000 112.1 113.1 112.8 112.8 109.5 109.1 105.1 104.8 107.8 109.8 111.8 112.5 115.8 112.1 109.5 103.3 111.0 128.7

12100 1I(.4 110.4 109.4 110.4 106.8 105.4 102.4 102.1 105.8 107.4 1LS.8 11C.5 114.1 10S.4 108.1 100.7 108.7 126.4
lho00 110.0 111.0 110.0 109.6 107.0 105.3 102.0 102.3 106.0 108.7 110.3 111.1 114.0 111.3 109.0 102.7 109.1 126.8
2C0000 1Lt.1 106. 106.5 135.8 101.1 99.4 97.1 100.9 102.1 104.5 105.4 107.0 110.1 107.1 105.5 99.3 105.0 122.7

OV'A.I L 117.0 13(.3 136.7 134.2 137.1 132.0 129.2 128.4 129.3 131.5 132.7 133.3 135.6 132.9 128.2 124.4 132.7 150.4



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 to 2x10- 5 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.150 C and 70 percent relative humidity

FP LQUENCY ANGLE, DEG

10 20 30 40 50 60 70 80 90 100 110 120 13C 140 150 160

1/3-nCTAVE BAND SOUND PRESSURe LEVELS (SPL) CN 30.5 METER R DILS

50 72.C 69.7 69.4 70.7 72.0 71.4 71.7 72.0 68.4 72.0 71.0 72.3 74.C 75.4 76.4 75.1

63 77.0 73.6 70.6 71.0 71.6 72.6 75.0 71.6 69.6 73.0 73.3 72.6 75.0 76.3 77.6 77.0

83 71.1 72.1 70.4 71.1 70.1 70.1 69.7 69.7 70.1 71.7 72.7 74.3 76.1 77.7 78.1 77.1

100 77.C 77.0 76.4 75.C 74.0 74.1 75.4 73.7 75.0 78.4 78.4 79.3 EC.7 8l.u e1.0 78.4

125 e1.1 83.7 82.1 80.4 79.1 78.1 77.4 78.4 78.1 80.7 81.7 81.0 e2.4 81.4 81.1 78.8

160 79.4 81.4 80.4 78.4 77.1 78.1 76.4 77.7 78.4 80.4 80.1 81.3 80.7 79.7 79.1 77.1

200 81.0 82.0 82.0 79.0G 79.7 77.3 76.3 77.0 77.0 77.7 78.3 7E.6 79.3 79.0 78.3 77.0

250 85.1 85.7 83.4 83.1 81.7 79.7 79.4 79.4 81.7 82.4 83.4 83.7 85.1 84.1 80.7 78.1
315 89.4 88.4 86.4 85.7 82.7 81.7 81.7 81.7 83.1 85.4 86.1 E6.0 86.4 E5.4 81.4 79.8

400 c5.0 93.6 94.0 90.6 89.0 88.6 87.0 87.0 87.0 89.0 Su.0 90.5 SI.6 ES.0 85.0 81.7

530 1C6.0 104.7 105.3 02.J 95.3 100.3 97.0 96.0 96.0 98.3 99.3 99.6 102.0 98.3 94.0 89.0

630 90.3 90.3 90.3 89.C 87.0 85.3 84.3 84.0 86.0 89.0 90.0 90.3 91.7 9C.0 84.3 80.7

800 c.4 90.7 91.0 89.4 88.4 86.4 86.0 86.0 87.7 89.7 30.7 91.3 52.4 52.4 86.0 83.4

1000 91.4 q3.4 93.1 92.4 93.1 92.1 88.7 86.7 88.7 92.4 93.1 94.0 96.7 95.1 89.1 85.5

1250 E8.3 90.6 91.C 90.0 88.0 86.0 84.0 84.0 86.6 88.6 SO.0 91.2 93.C 90.0 84.6 82.4

1600 6c.4 91.1 91.1 90.4 88.8 86.4 84.1 84.1 86.1 87.8 88.8 91.4 94.1 90.4 84.8 81.5

2000 88.C 90.0 90.0 89.3 88.0 85.3 82.6 82.0 85.0 86.3 87.6 89.2 92.3 89.6 83.3 79.4

2500 86.6 88.6 88.0 88.3 86.6 84.0 82.3 81.0 83.0 84.6 86.3 87.6 90.C E7.0 81.6 77.7

3150 E6.0 87.3 87.C 87.0 85.0 83.6 81.6 79.3 81.6 84.3 85.6 E6.9 88.C 86.3 80.0 76.4

4000 85.0 86.3 87.0 87.0 84.7 83.0 79.7 78.7 80.0 82.3 83.7 85.3 87.7 85.0 80.0 75.4

5000 83.9 84.9 85.3 95.9 82.6 80.3 77.6 76.6 78.9 80.3 82.6 82.9 86.3 82.6 78.9 73.4

6300 8;.3 84.3 82.9 83.4 80.7 80.6 77.6 73.9 76.9 80.6 82.3 83.2 84.9 82.6 77.9 72.7

800 8El.9 82.9 82.9 82.3 79.6 78.2 75.2 73.9 76.9 78.2 80.6 81.2 84.9 80.9 78.2 72.4

10000 79.2 80.2 79.9 79.9 76.6 76.2 72.2 71.9 74.9 76.9 78.9 79.6 82.S 79.2 76.6 70.4

12503 75.2 76.2 75.2 76.2 72.6 71.2 63.2 67.9 71.5 73.1 75.5 76.2 79.8 75.1 73.8 66.4
160030 73.8 74.8 73.8 73.4 70.8 68.9 65.8 66.1 69.8 72.5 74.1 74.9 77.8 75.1 72.8 66.5
20000 67.3 67.7 67.7 67.0 62.4 60.7 58.3 62.0 63.3 65.7 66.6 68.2 71.3 68.3 66.7 60.5

OVtFALL 1C7.2 106.5 106.8 104.3 102.2 102.2 99.4 98.6 99.4 101.6 102.7 1C3.4 105.7 102.9 98.2 94.5

EISTANCE SIOLLINE PERCEIVtLD NOISt LEVELS

152.4 M E1.5 89.2 93.6 94.2 94.0 94.9 93.1 92.7 93.9 95.8 96.6 96.5 97.4 92.7 85.3 77.0

304.8 U 72.3 80.9 85.7 86.5 86.4 87.4 85.7. 85.4 8o.5 88.5 89.2 88.9 89.7 84.8 77.3 68.4
01



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 to 2x10- 5 Pa; PWL referenced to 0. 1 pW.]

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

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

FRLOU; Jv y AGLE, DEG SIMPLE POWER
SOURCE LEVEL

IC 2C 33 4C 50 60 70 80 90 100 110 120 13C 14C 150 160 (SPLI (PWL)

1/3-OCTAVE iAND SCUJN PRESSURE LEVELS (SPL) LN 1.C METER RADItS

0 10C2.4 LuC.4t 102.4 1)1.7 12.,j lv2.G 103.0 103.4 101.7 1u4.4 103.7 105.0 105.4 107.0 107.7 107.4 104.1 121.8
63 16;4.3 1~3.3 102.7 102. 102.3 lu3.3 1W4.7 102.7 102.0 105.7 103.7 105.3 106.3 108.3 108.7 108.1 104.9 122.6
1:0 103.. 103.7 103.C 131.7 1C2.0 102.4 102.0 101.4 101.7 105.0 1C4.7 IC5.9 107.7 1C..4 110.7 109.1 105.3 123.0

1C0 10L.3 ]LE.7 1,H.4 11L.4 ICO.u 109.7 105.7 108.0 108.7 111.7 111.7 111.6 112.7 112.7 112.7 111.1 11C.5 128.2
125 111.4 115.4 11.7 110.4 1l1.U 110. 109.4 110.4 110.0 112.4 113.7 113.6 114.4 114.0 113.7 109.7 112.3 130.0
160 112.1 113.4 L13.1 139.7 10..7 109.1 108.7 110.1 110.7 111.7 112.4 113.0 112.4 112.4 111.4 109.1 111.3 129.0

200 114.4 114.7 111.4 10C.7 10S.I lu7,7 107.4 108.1 108.1 108.7 110.4 110.6 111.4 111.1 110.4 108.4 110.1 127.8
25) 11h.4 116.0 115.7 113.7 113.U 112.0 113.4 110.4 111.4 113.4 114.7 115.3 116.4 115.4 112.4 109.4 113.7 131.4
315 117.4 11c.7 117.4 116.1 114.4 113.1 .112.1 113.1 114.1 115.4 117.4 117.6 116.7 115.1 112.4 111.1 115.5 133.2

400 1I . 121.5 1211 8.11P.1 116.1 114.8 114.5 115.8 116.8 117.8 l19.1 120.4 12C.5 118.8 113.8 111.5 118.1 135.8
50J 132.4 135.1 13j.4 132.1 129.1 127.8 128.8 128.4 127.1 128.1 130.1 132.7 134.8 125.8 122.8 122.2 130.4 148.1
S30 12z.8 124.2 122.2 121.8 119.5 118.5 117.8 117.5 118.8 121.5 123.2 123.8 125.2 122.5 116.2 113.2 121.4 139.1

800 120.5 12C.' 121.5 llc,.5 118.9 116.q 115.9 117.5 119.9 122.2 123.2 123.8 125.2 122.5 117.2 114.2 121.1 138.8
1000 121.5 123.2 125.2 124.2 123.2 121.5 119.5 118.8 121.2 123.2 126.5 127.1 126.8 124.5 120.5 117.9 123.8 141.5
125,) 12(;.2 121.2 121.4 120.9 119.9 117.2 116.6 116.9 119.6 120.9 122.2 123.2 124.9 120.9 115.9 114.0 120.7 138.4

160u 1;1.2 122.3 123.C 122.3 121.6 12.6 118.0 117.6 120.0 121.0 122.0 124.6 127.C 122.0 116.6 113.7 121.9 139.6
2000 1 12. 1211.U 121.7 121.C 120.0 111.7 115.7 115.0 117.7 119.0 120.3 122.3 125.C 120.7 115.0 111.4 120.0 137.7
2500 110.8 119.5 12u.l 114.8 119.1 116.8 114.8 114.1 115.8 117.8 119.1 121.4 122.1 11i.1 113.1 109.5 118.5 136.2

3150 117. 119.1 1111.3 118.3 116.3 114.6 113.3 115.3 117.3 118.9 120.5 121.3 11.6 112.3 10E.7 117.9 135.6
4000 118.1 1183.7 119.1 119.4 117.4 115.7 113.4 112.4 114.4 115.4 117.4 119.4 120.7 118.1 112.4 107.8 117.1 134.8
5000 117.0 117.4 118.0 118.7 116.0 113.7 111.0 110.7 113.0 114.4 116.4 117.0 119.7 115.7 112.0 106.1 115.7 133.4

6300 115.5 117.2 116.5 116.5 113.8 114.2 111.5 108.8 111.2 114.9 116.2 117.8 118.2 116.2 IIC.2 106.0 115.0 132.7
000U 115.9 116.9 110.9 116.5 113.2 112.2 109.5 108.5 112.5 112.9 115.5 116.5 118.9 115.9 111.9 106.4 114.6 132.3

10000 114.1 115.1 114.8 114.8 111.1 111.5 107.8 107.8 111.2 112.5 114.5 115.5 118.2 114.1 111.2 105.3 113.4 131.1

12500 111.4 112.4 111.8 112.8 109.1 107.8 104.4 105.1 109.1 110.5 112.5 113.5 116.1 112.1 110.2 102.7 111.2 128.9
16000 111.3 112.3 112.0 112.C 109.0 107.6 104.3 105.0 109.0 111.0 113.0 114.4 116.0 114.0 110.7 105.0 111.5 129.2
20000 107.9 108.2 107.5 108.9 14.5 103.2 99.8 102.5 105.2 107.5 109.2 110.3 112.2 11C.2 107.5 101.3 107.7 125.4

OVERALL 135.1 137.1 134.E 135.1 132.9 131.5 131.2 130.9 131.4 132.9 134.7 136.4 138.C 134.2 129.0 126.7 134.0 151.7



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 to 2x10 - 5 Pa; PWL referenced to 0.1 pW.

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

(d-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FREQUENCY ANGLE, DEG
10 20 30 40 50 60 70 80 90 100 110 12C 130 140 150 160

1/3-OCTAVE BAND SOUND PRESSUPe LEVELS (SPLI CN 30.5 METER RADILS

50 72.7 7C.7 72.7 72.C 72.3 72.3 73.3 73.7 72.0 74.7 74.0 75.3 75.1 77.3 78.0 77.7
63 74.6 73.6 73.0 72.3 72.6 73.6 75.0 73.0 72.3 76.0 74.0 75.6 76.6 7E,.6 79.0 78.4
80 73.7 74.0 73.3 72.0 72.3 72.7 72.3 '71.7 72.0 75.3 75.0 76.2 78.C 79.7 81.0 79.4

100 79.3 79.0 78.7 80.7 78.3 80.0 77.0 78.3 79.0 82.0 82.0 81.9 83.C 83.0 83.0 81.4
125 81.7 85.7 84.0 80.7 81.3 80.3 79.7 80.7 80.3 82.7 84.0 83.9 84.7 84.3 84.0 80.0
160 E2.4 83.7 83.4 8C.C 80.0 79.4 79.0 80.4 81.0 82.0 82.7 e3.3 82.7 82.7 81.7 79.4

200 84.7 85.0 83.7 80.0 ,79.4 78.0 77.7 78.4 78.4 79.0 80.7 80.9 81.7 81.4 80.7 78.7
250 86.7 86.3 86.0 84.0 83.3 82.3 83.7 80.7 81.7 83.7 85.0 85.6 86.7 85.7 82.7 79.7
315 E7.7 90.0 87.7 86.4 84.7 83.4 82.4 83.4 84.4 85.7 87.7 E7.9 E7.C 85.4 82.7 81.4

400 50.0 92.0 51.3 88.3 86.3 85.0 84.7 86.0 87.0 88.0 89,3 90.6 SC.7 89.0 84.0 81.7
500 1C2.6 105.3 100.6 102.3 95.3 98.0 94.0 98.6 97.3 98.3 100.3 1C2.9 105.C 100.0 93.0 92.4
630 93.0 94.4 92.4 92.0 89.7 88.7 88.0 87.7 89.0 91.7 53.4 94.0 95.4 92.7 86.4 83.4

800 90.7 91.1 91.7 89.7 89.1 87.1 86.1 87.7 90.1 92.4 S3.4 94.0 95.4 92.7 87.4 84.4
1000 C3.7 93.4 95.4 94.4 93.4 91.7 89.7 89.0 91.4 93.4 56.7 97.3 57.C 94.7 90.7 88.1
1250 SC.3 91.3 92.0 91.0 90.0 87.3 86.7 87.0 89.7 91.0 92.3 93.3 95.C 91.0 86.0 84.1

1600 51.4 92.4 93.1 52.4 91.7 90.7 88.1 87.7 90.1 91.1 S2.1 54.7 97.1 92.1 86.7 83.8
2000 SO.0C 91.0 91.7 91.0 90.0 87.7 85.7 85.0 87.7 89.0 90.3 92.3 95.C 90.7 85.0 81.4
2500 88.7 89.4 90.C 89.7 89.0 86.7 84.7 84.0 85.7 87.7 89.0 91.3 92.0 8g.0 83.0 79.4

3150 E7.3 8.0u 89.3 89.0 88.0 86.0 84.3 83.0 85.0 87.0 88.6 90.2 S .C 88.3 82.0 78.4
4000 87.6 88.2 88.6 88.9 86.9 85.2 82.9 81.9 83.9 84.9 86.9 88.9 50.2 87.6 81.9 77.3
5000 86.2 86.6 87.2 87.9 85.2 82.9 80.2 79.9 82.2 83.6 85.6 86.2 88.9 84.9 81.2 75.3

6300 84.2 85.9 85.2 85.3 82.6 82.9 80.2 77.6 79.9 83.6 84.9 86.5 86.5 84.9 78.9 74.7
8000 84.0 85.0 85.0 84.6 81.3 80.3 77.6 76.6 80.5 81.0 83.6 84.6 87.0 84.0 79.9 74.5

10000 81.2 82.2 81.e 81.9 78.2 78.6 74.9 74.9 78.3 79.6 81.6 82.6 85.3 81.2 78.3 72.4

12500 77.2 78.2 77.6 78.6 74.8 73.6 70.2 70.9 74.8 76.2 78.2 75.2 81.8 77.8 75.9 68.4
16000 75.1 76.1 75.8 75.8 72.8 71.4 68.1 68.8 72.8 74.8 76.8 78.2 79.8 77.8 74.5 68.8
20000 69.1 69.4 68.7 70.1 65.7 64.4 61.0 63.7 66.4 68.7 70.4 71.5 73.4 71.4 68.7 62.5

OVERALL 105.2 107.2 104.8 105.1 103.0 101.5 101.3 101.0 101.4 102.9 104.8 106.5 108.1 104.2 99.0 96.8

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.4 M 75.9 90.1 92. 2 95.2 95.0 94.9 95.2 95,4 96.0 97.3 98.6 SS.6 59.9 94.3 85.9 79.6
304. M 70.3 81.7 84.0 87.3 87.3 87.2 87.8 88.0 88.6 89.9 91.1 92.0 92.3 86.4 77.7 71.1



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 to 2x10 - 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

F F O li . V ANhGLL G SIMPLE POWER
SOURCE LEVEL

1CI 2C 3) 4C 5J oJ 70 30 90 10O 110 12C 13C 140 150 160 (SPLI (PWL)

I/3-f)(T74 VE AN;) SOUN9 PFRESS!lir LLEV6LS (SPL) CN 1.0 METER RADILS

5o IC.2 1Cl1.7 102.7 10C.2 13.7 103.7 105.2 104.7 103.7 16.2 106.2 106.9 IC6.? 1CE.7 109.7 110.1 106.0 123.7
,3 102.2 103.7 103.2 102.2 104.2 103. 105.2 103.7 103.2 105.7 105.2 106.0 108.7 110.7 111.7 110.6 106.5 124.2
8i 1C7.7 147.7 134.7 122.7 lj6.7 105.2 107.2 104.7 105.2 17.7 107.7 1C9.0 110.2 113.2 113.7 112.6 108.5 126.3

130 11G.2 110.2 111.2 IC .7 146.7 107.7 108.7 107.7 108.7 110.7 111.7 111.9 114.2 115.7 115.7 114.1 111.4 129.1
125 i13.2 115.7 114.2 lllj. 112.2 11J.7 111.2 112.2 112.2 114.7 116.7 115.9 116.2 115.7 116.2 113.6 114.2 131.9
160 114.2 11,.7 115.7 112.2 112.7 110.7 112.7 112.2 113.7 115.2 115.7 117.C 115.7 115.7 115.2 112.1 114.5 132.3

20u 11,4.8 111.3 11.? lli.8 l.8 llu.3 111.7 110.7 110.7 111.7 113.8 113.C 114.2 113.3 112.7 111.1 112.8 130.5
250 11 .7 117.7 117.2 115.7 114.7 113.7 112.7 112.2 113.7 115.7 117.2 118.5 119.7 117.7 114.7 112.1 116.1 133.8
315 119;.? 121.2 118.7 118.2 117.e 115.7 115.7 116.2 119.2 120.7 122.2 121.C 121.2 117.7 115.2 115.1 119.1 136.8

40,) 11.7 122.2 121.2 117.7 116.7 115.7 116.7 116.7 117.7 119.7 120.2 121.0 121.2 118.7 115.7 113.6 118.9 136.6
500 126.4 12P.8 121.3 131.8 123.3 124.3 125.8 122.8 124.8 129.3 128.3 128.5 131.8 126.8 122.3 119.6 127.6 145.3
63j0 125. 127.3 126.3 12C.8 121i. 123.8 124.3 121.8 123.8 127.8 127.3 128.1 130.3 126.3 121.3 119.2 126.4 144.1

BO 118.13 120.3 123.Q 120.3 118., 110.3 113.3 120.3 121.3 124.8 124.2 12f.1 127.E 123.8 119.8 116.7 122.9 140.6
100) 11!';.' 121.9 12j.9 121.

o  
120.4 1114.4 121.4 120.9 122.4 124.9 125.9 126.1 12f.9 123.9 119.9 117.3 123.3 141.0

125C liC.4 123.4 122.9 123.4 121.9 120.4 123.9 121.9 122.9 124.9 125.9 126.6 127.9 123.9 119.9 117.3 123.9 141.6

16Ju 120.4 12?.4 122.4 121.9 114.9 119.4 118.4 119.4 121.9 123.9 124.4 126.2 128.9 122.9 118.9 115.8 123.2 140.9
2J0o 119.o 120.5 123.5 12C.C 119.5 117.3 116.0 117.0 119.5 121.5 122.5 124.3 127.0 121.u 116.0 113.4 121.2 138.9
250, ll1.L 32).u 11 .5 11'. 118.0 11 .0 115.0 116.0 118.0 120.5 121.5 122.8 124.5 12C.U 115.0 112.4 119.7 137.5

3150 ij7.. 119.8 11:.F 1l1e .8 117.3 116.3 115.3 L15.8 118.3 120.3 121.8 122.5 123.8 11 .8 114.8 111.7 119.5 137.2
4.';) 117. 1.5 5 119. 113.5 116.5 115.5 114.0 114.5 116.5 119.0 120.0 121.2 123.5 119.5 114.5 110.4 118.6 136.3
500) 118.2 117.7 117.2 118.2 115.7 113.7 112.2 112.2 116.2 116.7 119.2 120.0 122.2 117.2 113.7 109.1 117.3 135.0

63300 114.7 117.7 115.7 116.2 113.1 114.2 112.2 111.2 114.2 117.7 119.2 120.0 121.2 118.2 113.2 108.6 116.8 134.5
A8o I15.3 1_16. 115.8 115.8 112.3 ili.8 11).3 I10.8 114.8 116.3 118.3 11S.2 121.8 117.3 113.9 108.8 116.4 134.1

10 3u 113.P 114.7 114.2 114.3 110.7 111.3 108.6 109.8 113.3 115.8 117.3 117.6 120.3 11e.3 113.8 107.3 115.1 132.8

12503 111.0 112.C 11C.5 112.3 1 8.0 108.3 106.0 107.0 111.0 113.0 115.0 115.4 118.0 114.1 112.1 105.6 112.7 130.4
160.) 110.i. 111.9 113.8 111.4 18.4 1u7.4 105.9 107.9 111.4 113.9 115.4 116.9 118.4 116.0 112.9 107.1 113.4 131.1
2000C li17.5 IC8.0 167.0 107.0 104.5 lu3.J 101.0 104.5 108.0 110.5 111.0 112.5 114.5 112.0 109.5 103.3 109.4 127.1

OV r1A.l I 1H2. 135. 13 134. 5. 135.9 131.2 131.1 131.4 130. 132.7 135.6 135.9 13f.7 128.8 134.6 130.8 128.2 134.4 152.2



TABLE VIII. - Concluded. 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 to 2x10- 5 Pa; PWL referenced to 0.1 pW.]

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

(e-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FP R II CV ANGLE, DEG

1i 20 30 40 50 60 70 80 90 100 110 12C 13C 140 150 160

1/3-OCTAVE 8AND SCUND PRESSURE LEVELS (SPL) CN 30.5 METLR RADIUS

5J 75.5 72.J 73.0 72.5 74.3 74.0 76.5 75.3 74.0 76.5 76.5 77.2 77.C 79.0 80.0 80.4
f,3 72.5 74. , 73.5 72.5 74.5 74.0 75.5 74-.0 73.5 76.0 75.5 76.3 79.0 81.0 82.0 80.9

j3 79.0 78.J 75.C 73.0 77.0 75.5 77.5 75.0 75.5 78.0 78.0 79.3 80.5 83.5 E4.C 82.9

lJ I C.5 b0.5 81.5 79.C 77.U 78.0 79.0 78.3 79.0 81.0 82.0 E2.2 84.5 E6.3 86.0 84.4

12S F2.5 86.u 84.5 81.0 82.5 81.0 81.5 82.5 82.5 85.0 87.0 86.2 86.5 86.0 86.5 83.9
16 4.5 87.0 87.u 82.5 83.0 81.0 83.0 82.5 84.0 85.5 E6.0 87.3 86.C 86.0 85.5 82.4

20J E5.1 87.6 86.5 82.1 82.1 90.6 82.0 81.0 81.0 82.u 84.1 83.3 84.6 83.6 83.0 81.4
25J 67. 818.j 87.5 86.0 85.0 84.0 83.0 82.5 84.3 86.0 87.5 88.8 90.0 88.0 85.0 82.4

315 89.5 91.5 81.C 88.5 87.5 86.0 85.0 86.5 89.5 91.u 92.5 91.3 91.5 88.0 85.5 85.4

4J* ES.9 q92.4 91.4 87.9 86.9 85.9 86.9 86.9 87.9 89.9 90.4 91.2 91.4 88.9 85.9 83.8
50J C7.60 99. 97.5 102.0 93.5 95.0 95.0 93.0 95.0 99.5 98.5 SE9.7 1C2.C 97.0 92.5 89.8
63-0 5C.5 98.- 96.5 103.C 92.0 94.J 94.5 92.0 *94.0 98.0 97.5 98.3 1CC.5 S6.5 91.5 89.4

ei3J 89.0 90.5 S1.C 90.5 89.0 88.5 88.5 90.5 92.0 95.0 94.5 96.3 S8.C 94.0 90.0 86.9
1303J 9.1 92.1 91.1 92.1' 90.6 89.6 93.6 91.1 92.6 95.1 96.1 96.3 97.1 94.1 90.1 87.5

1250 9,.5 93.5 93.J 93.5 92.0 90.5 91.0 92.J 93.0 95.0 96.0 96.7 S8.C 94.0 90.0 87.4

1,JJ .. 5 92. 2.5 92.5 92.C 90.3 89.5 88.5 89.5 92.0 94.0 94.5 96.3 99.{ 93.0 89.0 85.9

2030 P9.C 90.5 9J.5 90.J 88.5 87.3 85.0 87.0 89.5 91.5 92.5 94.3 97.0 91.0 86.0 83.4
25Ju P7.

, 
89.9 89.4 88.9 87.9 85.9 84.9 85.9 87.9 90.4 91.4 92.7 94.4 89.9 84.9 82.3

3150 F7.u 89.5 88.5 88.5 87.0 86.u 85.0 85.5 88.0 90.0 91.5 92.2 93.5 89.5 84.5 81.4
4vOu E7.L 89.j 89.5 88.0 8b.u 85.0 83.5 84.3 86.0 88.5 89.5 90.7 S3.C 89.0 84.0 79.9
503 E.'. 86.9 86.4 87.4 84.9 82.9 81.4 81.4 85.4 85.1 88.4 89.2 51.4 E8.4 82.9 78.3

6300 8P.4 86.4 94.4 85.0 81.9 82.9 83.9 79.9 82.9 86.4 87.9 88.7 ES.S 86.9 81.9 77.3
800 83.4 84.9 83.9 83.9 80.9 79.9 78.4 78.9 82.9 84.4 86.4 87.3 89.9 85.4 81.9 76.9

1000 F83.9 81.9 81.3 81.9 77.8 78.4 75.9 76.9 80.4 82.9 84.4 84.7 87.4 83.4 80.9 74.4

1250, 76.P 77.3 76.3 77.8 73.8 73.8 71.8 72.7 76.7 78.7 80.7 1.1 83.7 7S.8 77.8 71.3

16300 7L.7 75.7 74.7 75.2 72.2 71.2 69.7 71.7 75.2 77.7 79.2 80.7 82.2 79.8 76.7 70.9
2uCJ t68.7 fS.2 64.2 69.2 65.7 64.2 62.2 65.7 69.2 71.7 72.2 73.7 75.7 7.2 70.7 64.5

VLFftLL. 102. 165.0 104.C LC5.9 101.2 101.2 101.5 100.8 132.7 105.6 105.9 106.7 108.7 104.6 100.8 98.2

CI STNCP SIDELINE PtFCIVED NUISE LEVLLS

152.4 ' 77.0 87.6 SI.C 95.4 93.4 94.0 95.0 95.1 97.4 99.7 100.C 100.1 100.8 54.3 87.6 80.2

304.9 -M 7.? 78.9 82.7 87.5 85.0 86.3 87.6 87.3 89.7 92.2 91.9 92.1 52.7 E6.1 79.0 71.5



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

AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 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
FREQ0UI;NCY ANGLE, DEG SIMPLE POWER

SOURCE LEVEL10 20 30 4C 50 60 70 80 90 100 110 12C 130 140 150 160 (SPL) (PWL)

1/3-nCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 1.0 METER PADI S

5u 101.4 97.4 105.4 1C3.4 104.3 102.6 103.9 103.8 101.9 100.6 101.1 101.4 1C2.9 1C6.4 .122.3 127.5 114.2 131.963 97.5 95.5 104. 10u.5 101.8 100.3 98.5 100.8 100.3 97.8 99.3 99.1 100.8 104.0 121.1 126.4 113.0 130.78U 57.9 98.1 102.7 9S.2 100.9 99.4 97.2 99.4 99.4 98.4 99.4 98.8 101.2 102.7 119.9 125.1 111.8 129.5
10) ICC.9 38.9 101'.9 10C.7 101.2 99.1 97.9 99.7 98.9 98.9 99.4 98.7 sS.4 IC;.7 118.4 123.8 110.5 128.2125 103.4 105.1 104.8 102.6 102.9 101.6 130).3 102.8 100.8 102.1 102.9 102.2 102.4 103.6 117.6 123.5 110.4 128.1160 102.9 103.7 103.7 101.4 102.6 99.7 99.4 100.7 100.4 100.9 101.6 1C3.8 100.7 1C3.2 116.1 122.0 109.0 126.7
200 104.6 104.4 103.6 101.6 99.8 97.1 96.8 98.3 98.3 98.1 S8.4 SS.2 100.4 C11.4 115.1 120.7 107.7 125.4253 108.3 108.2 106.8 105.0 103.5 101.5 99.7 100.0 100.7 102.0 103.5 105.3 105.3 106.8 113.7 119.9 108.0 125.7315 117.1 11C.5 118.5 118.6 111.8 109.8 110.1 108.8 109.8 110.3 112.5 112.1 113.0 113.8 115.0 119.4 113.8 131.5
400 111.4 111.4 112.0 111.7 107.9 105.2 104.4 104.2 104.5 106.0 108.0 IC8.8 108.5 11C.2 112.2 116.3 109.1 126.850) 1C0.1 109.2 109.1 108.9 106.4 102.9 102.4 102.6 103.1 104.4 106.4 107.5 10G.7 109.4 110.9 113.9 107.2 124.9630 111.2 110.7 110.9 112.2 L1u.0 105.7 103.9 104.4 105.0 107.0 110.0 110.3 114.C 113.9 112.9 114.7 110.3 128.0

30 1Cc,.2 108.7 108.9 108.9 107.1 103.2 101.7 102.4 102.9 104.4 107.1 1CE.5 10S.6 110.9 111.1 111.6 107.5 125.2100O 109.3 109.6 109.4 110.1 107.3 103.8 101.9 102.4 102.8 104.8 106.9 108.2 109.9 111.9 111.1 110.2 107.8 125.51250 1C7.9 108.6 107.8 108.4 10o.3 101.9 103.3 100.6 100.9 102.9 105.3 1C6.4 108.1 108.8 108.1 107.5 105.8 123.5
16(00 1C7. 107.6 107.5 107.6 1C5.5 101.3 98.6 99.3 100.u 102.5 104.6 105.7 108.2 I18.8 107.5 105.0 105.2 122.92COJ 108.5 106.7 106,4 106.5 104.4 100., 97.U 97.2 98.9 101.U 103.9 104.6 107.2 108.0 106.9 103.9 104.2 121.97530 13.6 105.1 105.0 104.6 132.5 98.8 95.3 95.6 97.5 100.0 102.8 163.6 105.8 106.1 104.6 100.7 102.6 120.3
3150 104.1 10?. 103.8 103.4 101.1 47.8 Q5. 3  93.9 96.4 99.6 101.9 102.7 104.e 1C!.6 1C3.8 100.8 101.7 119.44(0) IC3.1 102.3 103.3 103.1 100.3 96.1 93.0 92.8 95.1 97.8 100.6 IC1.6 104.1 1C4.8 103.3 100.4 100.8 118.55(u 1G1.1 IC0.6 100.8 101.3 97.0 93.6 93.1 89.5 92.0 95.1 98.5 98.8 102.1 101.5 101.8 98.7 98.4 116.1

(LU, r.,4 10C.6 99., 99.6 96.8 94.4 90.4 87.6 92.8 95.9 98.8 SS.2 ICC.4 102.1 99.1 95.7 97.8 115.5,')() 9.(8 100.U 99.9 98.9 97.1 92.9 88.9 87.4 91.9 94.4 97.5 97.8 101.2 100.4 99.2 95.3 97.2 114.910
0 ,j c7.8 98.1 97.9 98.3 94.9 91.4 86.6 84.9 89.9 92.1 S5.9 95.9 99.1 SE.4 97.8 92.9 95.4 113.1

1250' 't;.7 97.2 96.7 97.7 93.5 90.4 85.0 83.5 88.2 90.7 94.3 95.0 98.2 '7.4 97.5 92.4 94.4 112.11'L'J (4.1 95.6 94.9 94.7 91.4 87.4 82.1 80.4 85.6 88.6 91.7 92.6 95.2 95.9 94.6 93.1 92.1 109,8200:) 92.4 92.7 91.9 88.9 64.2 79.5 78.7 92.5 85.9 88.2 90.2 93.1 93.7 92." 95.4 89.9 107.6
.V: I I.7 121.5 122.4 122.3 118.8 115.8 114.8 115.0 115.4 116.6 118.7 119.3 120.8 121.9*128.8 133.8 *122.6 *140.3

Affected by fan exhaust.



TABLE IX. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION VTH TAKEOFF

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0.1 pW.]

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

(a-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FREC UENCY AICGLyE, DEG
10 20 30 40 5J 60 70 80 90 100 110 120 130 140 150 160

1/3-OCTAVE 8AND SGUND PRESSUR& LEVELS (SPL) CN 30.5 METER RADILS

50 71.7 67.7 75.7 73.7 74.6 72.9 71.2 74.1 72.2 70.9 71.4 71.7 13.2 76.7 92.6 97.8

63 67.8 65.8 74.8 70.8 72.1 70.6 689.8 71.1 70.6 68.1 69.6 69.4 71.1 74.3 91.4 96.7

80 68.2 6E.4 73.0 65.5 71.2 69.7 67.5 69.7 69.7 68.7 69.7 69.1 71.5 73.0 90.2 95.4

10) 11.2 69.2 72.2 71.0 71.5 69.4 68.2 70.0 69.2 69.2 69.7 6S.0 69.7 73.0 88.7 94.1

125 73.7 75.4 75.1 72.9 73.2 71.9 73.6 73.1 71.1 72.4 73.2 72.5 72.7 73.9 87.9 93.8

160 73.2 74.0 74.C 71.7 72.9 70.0 69.7 71.0 70.7 71.2 71.9 74.1 71.C 73.5 86.4 92.3

200 74.9 74.7 73.9 71.9 7c.l 67.4 67.1 68.6 68.6 68.4 68.7 69.5 7C.7 7].7 85.4 91.0

250 78.6 78.5 77.1 75.3 73.8 71.8 70.0 70.3 71.0 72.3 73.8 75.6 75.6 77.1 84.0 90.2

315 87.4 86.8 88.8 88.9 82.1 80.1 80.4 79.1 80.1 80.6 82.8 82.4 83.3 84.1 85.3 89.7

400 81.6 81.6 82.2 81.9 78.1 75.4 74.6 74.4 74.7 76.2 78.2 79.0 78.7 8C.4 82.4 86.5

50u 79.3 7c.4 79.3 79.1 76.6 73.1 72.6 72.8 73.3 74.6 76.6 77.7 76.9 79.6 81.1 84.1

630 F1.4 80.9 81.1 82.4 80.2 75.9 74.1 74.6 75.2 77.2 80.2 80.5 84.2 84.1 83.1 84.9

800 79.4 78.9 79.1 79.1 77.3 73.4 71.9 72.6 73.1 74.6 77.3 78.7 79.8 81.1 81.3 81.8

1000 7q.5 79.8 79.6 80.3 77.5 74.0 72.1 72.6 73.0 75.0 77.1 78.4 80.1 82.1 81.3 80.4

1250 78.0 78.7 77.9 78.5 76.4 72.0 73.4 70.7 71.0 73.0 75.4 76.5 78.2 7E.9 78.2 77.6

1600 77.1 77.7 77.6 77.7 75.6 7i.4 68.7 69.1 70.1 72.6 74.7 75.8 78.3 7E.9 77.6 75.1

2000 76.5 76.7 76.4 76.5 74.4 70.0 67.0 67.2 68.9 71.0 73.9 74.6 77.2 78.0 76.9 73.9

2500 74.5 75.0 74.9 74.5 72.4 68.7 65.2 65.5 67.4 69.9 72.7 73.5 75.5 76.0 74.5 70.6

3150 73.8 73.6 73.5 73.1 70.8 67.5 65.0 63.6 66.1 69.3 71.6 72.4 74.5 75.3 73.5 70.5

4000 72.6 72.3 72.8 72.6 69.8 65.6 62.5 62.3 64.6 67.3 70.1 71.1. 73.6 74.3 72.8 69.9

5000 70.3 69.8 70.0 7C.5 66.2 62.8 59.3 58.7 61.2 64.3 67.7 68.0 71.3 70.7 70.8 67.9

6300 68.1 65.3 68.3 68.4 65.5 63.1 59.1 56.4 61.5 64.6 67.5 67.9 69.1 7C.8 67.9 64.5

8300 67.7 68.1 68.0 67.0 65.2 61.0 57.0 55.5 60.0 62.5 65.6 65.9 69.3 68.5 67.3 63.4

10000 64.9 65.2 65.3 65.4 62.0 58.5 53.7 52.0 57.0 59.2 63.0 63.0 66.2 65.5 64.9 60.0

12500 f2.5 62.9 62.4 63.5 59.3 56.2 50.8 49.3 54.0 56.5 60.1 60.8 f4.C 63.1 63.2 58.1

16000 58.0 59.5 58.9 58.6 55.3 51.3 45.0 44.3 49.5 52.5 55.6 56.5 59.1 59.7 58.5 56.8

20000 53.5 53.6 53.8 53.1 50.1 45.4 43.7 39.8 43.7 47.1 49.4 51.4 54.2 54.8 53.5 56.4

OVERALL 91.9 91.7 92.6 92.5 89.0 86.0 85.0 85.3 85.6 86.7 88.9 89.4 90.9 92.0 *99.0 *104.1

CISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.4 M 65.7 73.7 79.0 81.5 79.5 77.7 77.3 77.5 78.7 79.9 81.7 81.5 82.1 81.
e
C *0.6 *79.7

Cn 304.8 M 56.1 65.3 71.0 73.8 71.7 70.1 73.0 70.2 71.3 72.5 74.2 73.7 74.3 72.9 '72.7 *71.8

Affected by fan exhaust.



C3
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 2x10 - 5 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

FRt"Cl. JN CY A'GLc DEG SIMPLE POWER
SOURCE LEVELIC 20 33 4C 5J 60 70 80 90 100 110 120 13C 140 150 160 (SPL) (PWLI

1/3-UCTAVE BAND S ]UND PRESSUPL LEVELS (SPL) CN 1.0 METER RADILS

50 1CS.; 101.3 102.0 L05.5 C16.5 104.8 104.7 103.3 100.7 100.2 103.0 105.2 IC5.7 103.8 106.0 125.C 110.8 128.663 10'., 1)7.3 19).6 101.0 104.1 I1..6 1L2.3 10j.8 98.6 96.1 101.3 102.6 1C2.6 101.3 105.0 124.5 110.0 127.78U 1C49.R q.3 10IJ.E .6 1C3.6 101.0 1u2.3 99.3 98.6 97.6 101.6 ICI,9 1C2.3 101.8 104.3 123.5 109.1 126.8

1OJ ICS.3 1C0.7 102.7 102.3 103.3 101.2 104.C 99.8 99.7 100.0 101.3 1C3.6 104.C 1C2.3 105.0 122.2 108.3 126.0125 C16.0 1J7.3 105.8 104.5 1.4.8 103.0 104.0 103.3 102.0 105.2 1u5.5 104.8 106.0 104.8 105.5 122.2 109.0 126.716:) 10.7 105.5 IC0.0 104.2 1C4.e 101.4 102.9 101.0 101.4 103.5 1C5.0 105.3 104.4 103.4 103.9 119.9 107.2 124.9

200 IC6.0 1C6.2 105.3 102.7 161.0 99.7 100.0 97.3 98.8 100.5 102.0 103.6 1C3.3 1C1.8 103.0 118.6 105.7 123.4250 110.0 10.f 101.2 106.3 104.2 104.2 101.8 100.3 102.0 105.0 106.8 108.3 109.3 110.7 106.7 118.2 108.1 L25.83L5 112.8 111.7 112.5 109.5 1u6.8 106.3 105.2 103.7 104.8 107.7 108.7 109.6 110.5 111.0 107.2 117.C 109.3 127.0
400 121.9 123.4 125.5 121.0 117.7 117.7 116.5 112.5 116.2 118.9 118.4 118.5 118.4 12C.5 116.7 119.2 119.2 136.9500 113.2 112.3 L13.0 111.2 109.3 1u7.7 105.2 105.3 106.3 109.0 109.7 11C.9 110.7 112.2 110.2 113.2 109.9 127.6630 112.0 111.2 112.4 110.5 109.u 106.5 105.4 104.0 105.2 109.0 110.7 111.1 111.4 112.4 110.4 112.2 109.7 127.4

800 114.3 116.3 116.9 115.1 112.1 109.3 108.8 110.6 110.6 111.1 112.4 114.2 115.9 116.9 114.3 112.0 113.4 131.11o03 111.1 111.6 111.8 110.9 108.9 106.4 1i5.4 104.6 105.3 107.9 109.8 110.9 112.3 113.3 110.9 108.5 109.6 127.3125J 112.7 113.0 112.9 112.4 110.7 107.4 105.7 105.0 105.7 108.7 109.9 111.1 112.5 113.0 111.0 107.6 110.2 127.9
1600 111.4 111.9 111.9 l111.6 1S.& 106.4 104.3 103.6 104.6 107.1 1C9.3 109.9 112.1 112.3 109.4 105.0 109.2 126.9200J 110.

-
3 11C.3 110.6 110.0 108.5 105.0 102.1 101.5 103.0 106.0 1C7.8 108.6 111.6 111.3 1G9.0 103.9 108.0 125.72500 C.7 109.2 109.1 1OR.9 106.6 1U3.4 lu3.9 100.1 1u2.1 104.7 106.7 107.5 10C.9 11C.4 101.6 102.0 106.7 124.4

3153 lC7.t 107.8 107.4 106.9 105.1 L102.3 99.9 98.3 101.3 104.1 106.3 1C6.7 108.4 10S.3 IC6.6 101.C 105.5 123.24'0. l6.C LO6. t)17. 1 106.9 104.8 100.8 97.9 97.1 99.8 102.6 104.9 105.9 108.4 108.4 106.1 100.5 104.8 122.55000 ]LS.4 1C4.7 105.4 105.7 102.1 98.9 95.9 94.4 97.1 100.4 103.4 103.4 106.6 105.6 1I5.1 98.3 102.8 120.5

6300 134.3 104.8 103.8 104.1 101.8 99.6 95.1 92.d 97.7 100.6 103.5 103.9 104.8 105.8 10C2.1 97.8 102.2 119.98000 1C%. L04.4 104.4 104.1 lu1l.7 98.1 94.7 93.2 96.9 99.1 102.2 IC2.4 1C5.4 105.2 102.7 98.0 101.8 119.51j0J IoJ.1 ]uZ.3 Ij2.6 103.2 9).8 97.1 92.8 91.3 95.5 98.0 100.8 1CI.C 104.C 103.5 101.3 97.3 100.3 118.0
1250u 1 2.t 101.5 101.3 103.1 99.1 96.3 92.1 90.5 94.3 96.8 99.8 1CC.5 1C4.C 102.3 101.1 97.5 99.7 117.416000 ICC.2 99.1 9').5 99.8 96.8 93.1 99.3 87.3 91.5 94.7 97.5 98.2 100.t 1CI.2 98.7 96.8 97.3 115.020u00 c.5 q96.8 91.2 96.8 94.3 -9.8 85.3 85.4 88.8 92.4 54.5 95.8 98.1 98.7 96.0 8.7 95.0 112.7

OVER4 LL 125.6 L26.3 127.6 124.7 122.3 120.8 11.8 117.8 119.6 122.0 122.8 123.4 124.4 12!.4 122.8 132.C 123.9 *141.6
Affected by fan exhaust.



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 2x10
- 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 150 C and 70 percent relative humidity

1- C , 2.0 3J Q4u 53 60 70 H3 90 1O J IIC 12C 13C 140 150 160

1/3- CT.ve L ti) SCUN.) P3"SSU LEV-LS (SPL) CN 30.5 METEF. R DILS

S5 7C.Q 71. 7?.3 75.9 76.8 75.1 75.u 73.6 71.0 7u.5 73.3 75.5 76.C 74.1 76.3 95.3

6 1 .3 (7.6 7J.') 71.3 7t. + 71.9 72.6 71.1 68.9 66.4 71.6 72.9 72.9 71.6 75.3 94.8

8~ J .1 69.6 7).9 69.9 73.9 71.3 72.6 69.6 b8.9 67.9 71.9 72.2 72.1 72.1 74.6 93.8

13J . 71.3 73.J 72.6 73.6 71.5 74 ., 7 .1 70.0 10.3 71.6 73. 14.74 72.6 75.3 92.5

125 7t.3 77., 76.1 74.8 75.1 73.3 74.3 73.6 72.3 75.5 75.8 75.1 76.3 75.1 75.8 92.5

153 7;,. 75.
q  

75.3 74.5 74.5 71.? 73.2 11.5 11.7 73.8 75.3 75.6 74.7 73.7 74.2 90.2

2J ?.3 76.5 73.6 73.C 71.>. 
7 0.0 7U.3 68.1 69.1 70.8 72.3 73.9 73.6 72.1 73.3 88.9

9 4 9 . 79.5 76.6 74.5 74.5 72.1 70.6 72.3 75.3 77.1 78.6 79.6 81.0 77.J 88.5

i15 FI.1 92. 2.3 79.j 77.1 76.6 75.5 74.j 75.1 78.J 79.0 79.9 80.8 e1.3 77.5 87.3

4 j. .1 ; 3.6 q5.7 91.2 87.9 87.9 36.7 82.7 86.4 89.1 88.6 EE.7 E8.6 9C.7 86.9 89.4

5,J 83.4 82.5 113.2 81. 79.5 77.) 76.4 75.5 76.5 79.2 79.9 81.1 E0.9 82.4 80.4 83.4

633 82.2 11.4 ;' 93.7 79.2 7b.7? 15.6 74.2 75.4 79.2 8u.
9  

81.3 81.6 82.6 80.6 82.4

0J J F1. He.5 87.1 95.3 72.3 79.5 79.0 8J.3 90.8 81.3 82.6 84.4 E6.1 E7.1 84.5 82.2

100,) 1. t. 3 ,.3 81.1 79.L 76.u 75.6 74.8 75.5 78.1 80.0 81.1 E2.5 E3.5 81.1 78.7

1250 F.? 13.1 3.0 832.5 80.3 77.5 75 .8 75.1 75.8 78.8 80.0 81.2 Ei.6 83.1 81.1 77.7

160) 1.5 12.u 92.2 91.7 79.9 16.3 74.4 73.7 74.7 77.2 79.4 E80. 82.2 82.4 79.5 75.1

2,J) 13. P ).3 9.96 lu.C 78.5 75.0 72.1 71.5 73.o 76.0 77.8 78.6 81.6 81.3 79.0 73.9

21uJ) Vf.6 79.1 ). 78. 76.5 7. 7.3 0.8 7. 7.J 72.0 74.6 76.6 77.4 79.8 EC.3 77.5 71.9

315J 77 71.5 77.1 76.6 74.8 72.J 69.6 69.u 71.0 73.8 76.0 76.4 78.1 79.0 76.3 70.7

410) 7-.4 76.4 73.6 76.' 74.3 7j.3 67.4 66.' 69.3 72.1 74.4 75.4 77.9 77.9 75.6 70.0

500 *-1 . 72.) '4.6 74.-) 71.3 63. L 65.1 63.o 66.3 69.6 72.6 72.6 75.8 74.8 74.3 67.5

6u0 1 !. 1 .5 7,!.5 72. l/C.5 68.3 64.8 61.5 66.4 6 .3 72.2 72.6 73.5 74.5 7C.9 66.5

. 1i .? 7 .". 712.5 12. 69.8 66.2 62.8 61.3 65.3 67.2 70.3 70.5 73.5 73.3 70.8 66.1

13JOJ I:.2 6.; 4 '.7 7. 66.9 64t.2 59.9 58.4 52.6 65.1 67.9 68.1 71.1 7C.6 68.4 64.4

125 (' 1.! 6,7., .I1 P. o4.8 62.L 57.9 56.3 63.1 62.6 65.6 f .2 69.7 68.3 66.8 63.2

16 LlJ 6t.1 s.1 63.4 63.7 t,0.7 57.J 53.2 51.2 55.It 53.6 61.4 62.1 64.5 65.J 62.6 60.6

23J ,) 5'. .(6 5.. 5. * 5d.0 55.5 51..) 47.5 46.5 5..0 53.6 55.7 57.0 59.8 59.9 57.2 59.7

UV.P ALL q.8 c1.4 97.A 54. 3 92.4 91.3 3.J 88.J 890. 92.2 92.9 93.6 94.5 95.5 92.9 102.3

0I1 STANC;: S Ii) LIN pL PC!. IV 3) rISE L:Vt LS

152.4 ; 7 .5 7,9. 8'4.7 34.7 •84.1 83.8 83.2 31.4 83.9 86.4 86.3 86.5 86.1 e5.3 79.8 *79.3

01 304.8 l. J 71.1 7',.; 77.3 16.576.5 76 .0 74.1 76.6 79.1 79.3 79.0 78.4 77.5 71.6 *71.4

o *Affected by fan exhaust.
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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 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(c) 86 Percent speed; fan physicalspeed, 1918 rpm; fundamental blade passage frequency, 479 hertz

(c-1) Data referred to source and normalized to 1 meter
FREOUENCY AhGLEt DEG SIMPLE POWER

SOURCE LEVEL10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (SPL (PWL)

1/3-OCTAVE BAND SOUNO PRESSURE LEVELS (SPL) CN 1.C METER RADIUS
50 1C3.6 103.1 103.6 103.7 102.7 102.2 103.4 104.1 102.2 102.4 102.4 1G2.2 102.7 102.2 101.7 102.1 102.8 120.563 1C7.9 103.8 102.9 102.8 102.6 103.3 103.1 102.8 102.8 102.1 104.1 102.0 102.8 102.8 101.6 103.1 103.0 120.780 1L0.2 102.4 102.0 102.4 100.7 99.4 98.9 101.2 100.7 100.2 101.5 102.1 102.5 103.5 102.7 104.1 101.5 119.2

100 IC5.4 1ic5.0 105.7 104.7 1C2.2 102.7 102.4 103.0 104.0 104.7 105.0 IC4.8 IC6.7 IC7.2 106.4 105.1 104.7 122.4125 IC6.9 107.9 107.5 107.0 106.7 104.2 105.4 105.4 106.5 106.7 107.2 107.5 108.2 107.7 106.4 105.1 106.7 124o.4160 107.2 107.9 107.7 106.1 106.1 105.6 104.6 104.9 105.7 105.7 106.1 107.0 IC6.e 107.1 104.2 103.1 106.0 123.7
200 1C7.6 107.9 108.4 105.1 103.6 101.7 101.1 102.1 102.7 103.4 103.9 104.3 105.9 105.7 104.1 102.1 104.3 122.0250 110.7 112.1 110.7 108.6 107.1 105.2 104.6 104.6 105.4 107.1 107.9 110.0 10.9 11C.1 107.7 104.4 108.0 125.7315 112.9 112.1 111.7 110.2 107.6 106.1 105.1 105.9 106.4 107.7 108.9 110.0 ICS.S 105.7 106.9 106.8 108.6 126.3
400 11e.2 120.6 121.2 117.7 116.4 112.6 111.2 111.9 113.1 114.6 115.4 115.3 114.9 116.2 113.2 111.1 115.6 133.3500 129.6 132.3 132.8 127.6 127.6 123.0 120.1 121.6 123.5 124.6 126.1 125.1 124.5 125.6 123.6 120.3 126.2 143.9630 115.7 115.7 116.8 114.5 112.7 109.8 108.8 109.0 110.3 113.5 114.2 114.6 115.0 115.8 111.3 110.4 113.3 131.0
800 11!.0 114.8 116.1 115.6 113.1 111.1 109.8 110.8 111.3 113.6 115.C 116.2 117.1 IIE.O 112.3 110.7 114.3 132.01000 118.2 118.2 119.7 120.7 118.7 118.2 115.2 115.9 117.5 117.7 120.4 121.6 121.0 123.0 116.5 113.4 119.2 136.91250 114.1 115.5 115.8 115.1 113.0 111.3 139.6 109.8 110.5 112.5 113.6 115.5 116.0 116.0 111.0 108.5 113.4 131.1

1600 115.8 116.5 117.2 I16.8 115.3 114.2 11.8 110.0 110.7 113.2 114.3 115.3 117.3 117.0 111.3 107.2 114.5 132.22000 114.1 115.6 116.6 116.2 113.9 112.1 108.9 108.2 109.6 112.2 113.4 114.2 117.1 116.6 111.2 106.8 113.6 131.32500 112.4 113.6 114.4 114.1 112.1 0llO.l 108.1 106.8 108.3 110.8 112.1 113.7 115.3 115.6 110.1 105.3 112.1 129.8
3150 111.5 112.7 113.0 112.7 111.2 110.U 107.5 105.7 107.4 110.7 112.2 113.3 114.2 115.C 109.0 104.6 111.4 129.14000 111.4 112.5 112.9 112.9 110.7 108.4 105.0 105.0 106.2 109.0 110.5 112.3 113.7 114.2 109.0 104.1 110.6 128.35000 110.3 110.4 111.3 111.4 108.1 106.8 103.6 102.6 103.8 106.9 109.1 109.9 112.3 111.4 108.4 102.8 108.7 126.4
6300 110.0 110.8 110.5 IC.6 108.1 108.1 104.3 101.3 105.3 108.0 110.0 110.9 111.1 112.8 106.3 101.6 108.8 126.58000 110.9 111.2 111.1 110.6 108.2 luo.6 102.9 101.4 104.6 106.9 108.9 109.9 111.6 111.7 107.4 101.7 108.5 126.210000 C.7 109.5 109.0 109.5 106.3 105.5 101.0 99.5 103.5 105.5 107.8 1C8.8 110.7 lIC.O 106.7 100.8 107.2 124.9
12500 1CS.3 IC.7 108.3 10S.5 105.5 105.2 100.7 99.2 102.7 105.3 107.8 10E.7 111.C 1CS.5 107.3 100.2 107.0 124.716000 107.4 107.4 106.3 106.4 103.8 102.4 98.3 96.6 100.6 103.8 105.9 107.0 108.E 108.6 105.4 101.8 105.1 122.820000 105.5 104.5 104.2 104.2 10C.8 99.1 95.3 94.7 98.3 101.5 102.6 105.0 106.8 106.7 102.8 101.S 102.8 120.5

OVERALL 131.3 133.5 134.0 130.4 12S.6 126.4 123.8 124.6 126.1 127.5 129.0 129.2 129.4 13C.2 126.5 123.5 128.8 146.6



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 2x10 5 Pa; PWL referenced to 0.1 pWJ.

(c) Concluded. 86 Percent speed; fan physical speed, 1918 rpm; fundamental blade passage frequency, 479 hertz

(c-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FREQUENCY ANGLE, DEG
10 20 30 40 50 60 70 80 90' 100 110 120 13C 140 150 160

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 30.5 METER RADIUS

50 33.q 73.4 73.9 74.C 73.0 72.5 73.7 74.4 72.5 72.7 72.7 72.5 73.0 72.5 72.0 72.4

63 78.2 74.1 73.2 73.1 72.9 73.5 73.4 73.1 73.1 72.4 74.4 72.3 73.1 73.1 71.9 73.4

80 7C.5 72.7 72.3 12.7 71.0 69.7 69.2 71.5 71.0 70.5 71.8 72.4 72.8 73.8 73.0 74.4

100 75.7 75.3 76.0 75.0 72.5 73.J 72.7 73.3 74.3 75.0 75.3 75.1 77.C 77.5 76.7 75.4

L25 77.2 78.2 77.8 77.3 77.0 74.5 75.7 75.7 76.8 77.0 77.5 77.8 78.5 78.0 76.7 75.4

160 77.5 78.2 78.0 76.4 76.4 75.9 74.9 75.2 76.0 76.0 76.4 77.3 76.5 77.4 74.5 73.4

20U 77.9 78.2 78.7 75.4 73.9 72.0 71.4 72.4 73.0 73.7 74..2 74.6 76.2 76.0 74.4 72.4

250 81.0 F2.4 81.0 78.9 77.4 75.5 7..9 74.9 75.7 77.4 78.2 80.3 80.2 80.4 78.0 74.7

315 8;.2 82.4 82.0 98.5 77.9 76.4 75.4 76.2 76.7 78.0 79.2 80.3 80.2 8C.0 77.2 77.1

400 EE.4 9C.8 91.4 87.9 86.6 82.8 81.4 82.1 83.3 84.8 E5.6 85.5 E5.1 86.4 83.4 81.3

500 55.8 102.5 103.0 97.8 97.8 93.2 93.3 91.8 93.7 94.8 96.3 S5.3 54.7 95.8 93.8 90.5

630 E5. 85.9 97.0 84.1 82.9 80.0 79.0 19.2 80.5 83.7 84.4 84.8 85.2 86.0 81.5 80.6

800 Ps5. 85.0 86.3 85.8 83.3 81.3 83.0 81.0 81.5 83.8 85.2 86.4 87.3 8E.2 82.5 80.9

1000 e8.4 88.4 89.9 90.9 38.9 88.+ 85.4 86.1 87.7 87.9 90.6 91.8 91.2 93.2 86.7 83.6

1250 E4.2 15.(, 85.9 85.2 83.1 81.4 7).7 79.9 80.6 82.6 83.7 85.6 86.1 86.1 81.1 78.6

1hO0 E., 86. 87.3 86.9 85.4 84.3 80.9 80.1 80.8 83.3 84.4 85.4 E7.4 e7.1 81.4 71.3

2000 84.1 85.6 86.6 86.Z 83.9 82.1 78.9 78.2 79.6 82.2 83.4 84.2 87.1 86.6 81.2 76.8

2500 82.3 83.5 84.3 94.0 82.0 80.0 78.0 76.7 78.2 80.7 82.0 83.6 85.2 85.5 80.0 75.2

3153 81.2 82.4 82.7 92.4 8C.9 7).7 77.2 75.4 77.1 80.4 81.9 83.0 E3.9 E4.7 78.7 74.3

40GO 80.9 52.0 82.'4 82.4 8u.2 77.9 75.5 74.5 75.7 78.5 80.0 81.8 83.2 83.7 78.5 73.6

5000 79.5 79.6 83.5 80.'. 77.3 16.0 72.8 71.8 73.0 76.1 78.3 7.1 81.5 8C.6 77.6 72.0

)00 7P.7 79.5 79.2 79.3 76.8 76.3 73.0 70.0 74.0 76.7 78.7 7.6 7.8 80.5 75.0 70.3

8000 79.0 79.3 79.2 78.7 16.3 74.7 71.0 69.5 72.7 75.0 77.0 78.0 79.7 79.8 75.4 69.8

10000 76.8 76.6 75.1 76.6 73.4 72.6 68.1 66.6 70.6 72.6 74.9 75.9 77.8 77.1 73.8 67.9

12500 15.6 74.4 74.C 75.2 71.2 7u.9 66.4 64.9 68.4 71.0 73.5 74.4 76.7 75.2 73.0 65.9

16000 71.3 71.2 70.2. 70.3 67.7 66.3 62.2 60.5 64.5 67.6 69.8 70.8 72.7 72.4 69.3 65.5

20000 66.6 65.7 65.3 65.3 62.0 60.3 56.5 55.3 59.5 62.7 63.8 66.1 67.9 67.8 64.0 63.0

OVS;RALL 101.5 103.7 1C4.2 luO.5 5.7 96.5 93.9 94.7 96.3 97.6 99.1 59.2 59.4 10C.2 96.6 93.6

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.4 M 76.C 86.0 93.7 30.3 9L.1 89.4 87.7 88.7 90.4 91.9 92.8' 92.1 91.2 SC.0 83.7 76.2

304.8 1 t:6.5 77.! 82.9 82.5 83.6 81.8 83.3 81.4 83.1 84.5 85.4 84.5 83.4 82.1 75.7 67.8



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 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

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

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

FREQUENCY ANGLE, DEG SIMPLE POWER
SOURCE LEVEL

10 20 30 4C 50 60 70 80 90 100 110 12C 130 140 150 160 (SPL) (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 1.0 METtR.RADILS

5u IC-.3 IOC.6 101.6 100.5 101.0 102.1 104.6 101.8 102.3 101.6 102.3 102.1 1C2.3 102.6 103.8 124.9 110.4 128.163 104.0 10C.8 10J.5 99.0 1uO.2 106.3 105.8 1300.3 106.8, 105.5 102.2 104.4 103.2 103.3 104.7 123.2 109.5 127.2
80 IC2.7 100.9 99.9 98.6 95.6 103.6 104.7 100.7 104.2 103.6 102.4 103.8 103.6 1C4.1 105.4 122.3 108.5 126.2

103 1(7.9 1C5.0 105.9 105.4 104.0 108.0 107.2 104.7 105.0 106.2 105.0 106.8 1C7.5 ICE.5 108.5 121.6 109.4 127.1125 106.3 109.2 107.5 107.5 107.0 106.5 105.8 105.8 106.8 108.3 108.7 108.4 108.5 108.2 108.0 120.4 109.5 127.2
160 IC7.9 109.2 108.4 106.6 106.9 106.7 106.2 1L6.4 106.6 107.7 1C7.9 108.5 107.9 107.9 106.9 119.9 109.2 126.9

200 IC-.R 10.6 108.3 104.6 105.0 103.8 103.6 103.8 103.5 104.3 105.0 10C5.2 1C7.C 106.6 1C6.1 117.5 107.1 124.8250 113.4 112.2 111.2 109.9 108.5 109.0 107.0 107.1 108.4 109.5 110.2 111.3 111.5 111.0 108.4 117.3 110.4 128.1
315 113.9 113.4 112.6 110.7 109.2 108.2 107.7 107.9 108.2 108.9 110.1 111.0 112.1 111.6 107.9 116.3 10.5 128.2

400 I-15.8 115.4 117.8 116.4 115.3 113.9 112.9 111.4 112.1 113.4 113.8 114.7 114.8 114.6 110.6 116.1 114.3 132.0500 125.1 127.4 133.1 132.7 130.4 123.9 133.2 125.7 124.9 125.6 126.1 12.2 127.1 125.6 123.4 122.3 127.8 145.5
630 117.6 118.1 119.6 120.1 118.1 113.8 116.9 114.4 114.6 115.9 116.9 118.0 118.4 118.4 113.8 115.2 117.1 134.8

800 116.5 116.6 116.6 115.6 114.5 112.1 111.8 -112.1 113.3 115.1 116.8 117.4 118.5 118.6 112.1 113.2 115.5 133.21OuO 120.6 12C.1 121.8 121.8 121.1 118.8 118.3 117.6 117.8 119.9 119.9 121.9 123.4 123.3 116.4 115.7 120.4 138.1
1250 116.0 116.8 117.2 116.2 115.3 113.2 111.7 112.2 113.0 115.0 116.2 117.4 118.3 117.7 111.8 111.4 115.4 133.1

1600 117.9 118.6 119.S 119.3 118.4 116.1 114.6 113.9 113.6 115.6 117.3 118.4 120.3 118.8 112.8 l11.C 117.2 134.9200u 116.3 117.0 118.2 118.2 116.3 113.7 111.8 111.8 112.2 113.8 116.2 116.6 119.3 11E.0 112.3 109.6 115.7 133.4
2500 114.7 114.9 116.2 115.9 114.7 112.4 111.4 110.5 111.0 112.7 114.7 115.3 117.9 116.5 111.2 109.1 114.2 131.9

3150 11!.1 114.6 115.7 115.2 114.1 112.4 111.6 109.9 110.4 112.9 114.6 115.5 116.7 116.2 110.4 108.5 113.8 131.54000 113.9 114.2 115.9 115.0 114.2 111.5 103.9 109.2 109.9 111.4 113.5 114.3 116.5 115.5 110.9 106.9 113.2 130.9
5000 113.2 112.5 114.0 114.0 111.4 109.2 137.5 106.7 107.2 109.2 111.9 112.0 115.5 113.2 110.2 105.5 111.4 129.1

6300 112.3 112.8 113.3 113.1 111.6 110.6 108.3 105.8 108.6 110.4 112.8 113.4 113.9 114.1 108.8 104.7 111.5 129.28000 113.5 113.2 114.0 113.7 111.7 109.4 107.0 106.2 108.0 109.9 112.0 112.3 114.9 113.5 109.4 105.3 111.4 129.1
10000 112.4 111.3 112.0 112.9 109.7 108.7 105.4 104.8 107.2 108.9 111.2 111.2 113.9 112.0 108.9 103.7 110.2 127.9

12500 112.2 111.0 111.5 112.8 108.8 108.0 105.2 104.0 106.8 108.5 111.0 111.4 114.2 112.2 109.8 104.7 110.1 127.816000 c10.8 109.5 109.6 110.1 106.6 105.1 102.6 101.6 104.6 107.0 109.5 110.1 111.6 111.3 108.3 103.1 108.2 125.9
20000 108.2 1C6.8 107.3 107.3 104.6 101.9 93.4 99.8 102.0 105.0 106.8 108.4 110.5 10S.8 106.1 102.5 106.2 123.9

OVERALL 129.9 130.8 132.7 134.2 132.2 127.p 131.3 127.9 127.8 129.0 129.9 131.4 131.9 13(.9 127.0 *131.9 *130.7 *148.4

Affected by fan exhaust.



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 2x10 - 5 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 adjusted to standard day of 150 C and 70 percent relative humidity

FRE CY ANGLE, DEG 1 12C 13 140 150 160

FRE 20 30 40 50 6 70 80 90 100 12C 13C 140

I/3-OCTAVE BAND SCUND FESSUJP LEVELS (SPL) CN 30.5 METER RADILS

5 73.7 7C.9 771. 7.8 71.3 72.4 74.9 72.1 72.6 71.9 72.6 72.4 72.8 72.9 74.1 95.2

65 74*.3 7.1 7 .3 70.5 7 6.3 77.1 71.1 77.1 75.8 72.5 74.7 73.5 73.6 75.0 98.5

3 73.C 71.2 73.2 68. 69.9 73.9 75.0 71.0 74.5 73.9 72.7 74.1 73.S 74.4 75.7 92.6

1IJ 7P.2 75.3 76.2 75.7 74.3 78.3 77.5 75.0 75.3 76.5 75.3 77.1 77.E 7E.8 78.8 91.9

125 76.6 78.5 77.8 77.8 77.3 76.8 77.1 76.1 77.1 78.6 79.0 78.7 78.8 78.5 78.3 90.7

160 7E.2 75.5 78.7 76.9 77.2 77.0 76.5 76.7 76.9 78.0 78.2 78.8 78. 2 7f.2 77.2 90.2

20) 17.1 79.9 7R.6 74.9 75.3 74.1 73.9 74.1 73.8 74.6 75.3 7 5-5 77. 7f.9 76.4 87.8

250 E3.7 82.5 81.5 80.2 78.8 79.3 77.3 78.0 78.7 79.8 80.5 81.6 81.8 81.3 78.7 87.6

315 84.2 83.7 82.9 81.0 79.5 78.5 78.0 78.2 78.5 79.2 80.4 81.3 82.4 81.9 78.2 86.6

40U E6.0 85.6 83.0 E6.6 15.5 84.1 83.1 81.6 82.3 83.6 84.0 E4.; 85.0 84.8 80.8 86.3

500 5.3 97.6 100.3 102.9 1JC.6 94.1 10).4 95.9 95.1 95.8 96.3 98.4 S7.3 S5.8 93.6 92.5

630 E7.8 88.3 8%.8 90.3 88.3 84.0 87.1 84.6 84.8 86.1 87.1 e8.2 88.6 88.6 84.0 85.4

800 16.7 86.8 86.9 85.8 84.7 82.3 82.0 82.3 83.5 85.3 87.0 8.6 88.1 e8.8 82.3 83.4

100LU u.8 90.3 92.0 92.
C 91.3 89.0 88.5 87.8 88.0 9u.1 90.1 92.1 93.6 93.5 86.6 85.9

1250 88.1 86.9 87.3 86.3 85.4 83.3 81.8 82.3 83.1 85.1 86.3 87.5 88.4 87.8 81.9 81.5

1600 P.o 88.7 90.0 89.4 88.5 86.2 84.7 84.0 83.7 85.7 87.4 88.5 S0.4 e8.9 82.9 81.1

2030 86.3 87.0 88.2 88.2 86.3 83.7 81.8 81.8 82.2 83.8 86.2 86.6 E9.3 8E.0 82.3 79.6

25900 84.6 84.8 86.1 85.8 84.6 82.3 81.3 80.4 80.9 82.6 84.6 85.2 e7.8 86.4 81.1 79.0

3150 E3.8 84.3 85.4 84.9 83.8 82.1 81.3 79.6 80.1 82.6 84.3 E5.2 E6.4 85.9 80.1 78.2

4000 83.4 83.7 85.4 84.5 83.7 81.0 79.4 78.7 79.4 80.9 83.0 83.8 E6.C e5.0 80.4 76.4

5000 82.4 81.7 8).2 83.2 80.6 78.4 76.7 75.9 76.4 78.4 81.1 81.2 E4.7 802.4 79.4 74.7

6300 81.0 81.5 82.0 81.8 8C.3 79.3 77.0 74.5 77.3 79.1 81.5 82.1 E2.6 e2.8 77.5 73.4

8000 81.5 81.3 82.1 81.8 79.8 77.5 75.1 74.3 76.1 78.0 80.1 80.4 83.0 el1.6 77.5 73.4

10000 79.5 78.4 79.1 80.0 76.8 75.8 72.5 71.9 14.3 76.0 78.3 78.3 el.C 7S.1 76.0 70.8

12500 77.9 76.7 77.2 78.5 74.5 73.8 70.9 69.7 72.5 74.2 76.7 77.1 79.9 77.9 75.5 70.4

16000 73.7 73.3 73.5 74.0 70.5 69.0 65.5 65.5 68.5 70.8 73.3 73.9 75.5 75.1 72.1 66.9

20(00 6;.3 68.0 63.5 68.5 65.7 63.1 60.6 60.9 63.2 66.1 68.0 89.5 71.6 7C.9 67.2 63.6

fVERALL 9S.9 iLC.9 102.8 104.3 1C2.4 97.8 101.5 98.1 97.8 99.0 99.9 101.4 lC1.E 1OC.9 96.9*102.2

DISTANCt 
SIDrLIN

, PERCEIVED NCISa LEVELS

152.4 M 14.2 83.8 89.9 93.7 93.8 91.0 94.4 92.2 92.3 93.4 94.0 94.5 j3.f C.7 e84.2 *81.7

304.e M f4.3 75.2 81.9 86.0 86.2 83.4 87.2 84.9 85.0 86.U 86.4 86.9 e5.8 e2.7 76.1 "73.5

*Affected by fan exhaust.
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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 2x10- 5 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
FRECLIENCY ANGLE, DEG SIMPLE POWER

SOURCE LEVEL10 20 30 4C 50 60 70 80 90 100 110 120 130 140 150 160 (SPLI (PWL)

1/3-OCTAV: HBANO SOUNO PRESSURE LEVELS (SPL) CN 1.C METER RADILS

5u 1C7.1 I05.9 105.1 106.0 104.6 104.1 103.3 101.3 105.8 103.6 105.9 105.9 103.4 1C4.5 107.6 114.6 105.9 123.663 105.7 Iu5.2 103.2 104.3 103.8 105.3 102.8 101.1 104.6 102.5 105.3 105.2 103.3 105.0 107.3 116.5 106.0 123.7P) Ic1.3 109.1 104.8 166.5 i09.1 111.1 108.3 106.0 110.3 108.5 109.8 107.8 1C6.3 106.3 108.5 115.4 109.0 126.7

10) ICE.2 IC7.C 107.1 105.1 106.7 106.2 105.7 104.5 106.5 107.6 IC8.1 IC8.9 IC1(. ICS.6 ICs.6 114.4 107.9 125.6125 IL9. 109.5 11J.4 110.0 108.9 108.4 103.5 107.8 109.7 110.4 111.7 111.4 111.2 111.7 110.5 114.2 110.3 128.0
160 ll.9 111.7 112.6 1'11.7 109.8 108.3 107.8 107.7 109.8 112.2 111.4 112.8 111.2 1C0 .4 110.1 114.1 110.8 128.5

20J 111.5 111.2 112.7 L10.0 1C7.4 109.0 108.0 105.7 107.1 108.9 1C8.9 1CS.1 113.C 10i.5 107.7 111.6 109.1 126.825) 114.6 114.2 113.8 111.9 111.3 109.3 107.4 108.3 109.6 111.2 113.2 113.2 113.3 112.8 109.7 110.9 111.6 129.3315 115.1 114.4 113.9 112.4 110.4 109.3 108.9 108.9 110.3 112.4 113.6 11i3.3 113.2 112.8 109.4 110.6 111.9 129.6

400 118.1 117.7 118.2 115.8 113.7 112.4 111.1 112.1 113.2 114.9 116.8 116.2 115.S 115.7 111.6 110.7 114.9 132.6500 126.6 127.5 133.6 125. 7 124.0 122.7 122.6 122.9 126.0 126.4 127.9 127.8 125.5 123.9 121.0 120.6 125.8 143.5
630 126.6 127.2 130.1 125.7 123.8 122.7 12 .6 122.7 125.7 126.3 127.6 127.6 125.8 124.2 121.1 120.9 125.6 143.3

103 117.6 118.3 119.9 117.6 116.0 113.5 113.1 113.6 115.5 117.6 119.4 11c.5 12C.4 12C.0 113.8 112.0 117.4 135.110J0 119.7 121.4 121.8 123.0 120.2 117.3 116.9 116.8 119.2 122.3 122.4 123.8 122.8 122.9 117.3 114.9 121.0 138.7
1250 120.3 122.3 122.4 123.9 121.0 117.5 117.4 117.2 119.9 123.2 122.2 124.2 123.0 123.2 118.7 115.8 121.5 139.2

1600 118.5 120.4 121.5 121.8 119.8 117.1 114.3 115.0 117.3 120.0 120.0 120.6 122.C 12C.9 114.8 111.8 119.3 137.020J0 116.Q 118.4 119.7 123.1 117.9 115.1 112.4 112.3 115.1 116.8 118.4 118.5 120.2 115.1 113.2 110.7 117.3 135.0
2500 116.2 117.7 118.5 119.2 117.3 114.5 112.2 111.7 114.4 116.0 117.9 11e.2 119.2 11E.5 112.8 109.7 116.6 134.3

3153 115.7 116.9 117.9 118.2 117.1 114.6 112.4 111.2 113.E 116.1 117.8 117.6 118.4 11E.1 112.6 109.5 116.2 133.9400J 115.6 116.8 117.6 118.2 116.4 113.6 110.9 110.4 113.1 114.8 116.8 116.8 118.6 117.4 112.4 108.7 115.6 133.35000 114.4 115.3 116.3 117.3 113.9 11L.8 108.7 L08.4 11u.5 112.9 115.2 114.7 117.3 115.3 111.8 107.2 113.9 131.6

6300 114.1 115.6 115.3 116.2 114.2 113.2 110.0 107.3 112.0 113.8 116.1 115.8 116.2 116.1 110.6 106.4 114.1 131.880o0 114.8 116.3 116.3 116.7 114.4 112.3 108.8 107.9 111.5 113.0 115.2 115.1 117.4 115.8 111.7 107.6 114.1 131.8100l 112.8 114.8 115.1 115.6 113.0 111.4 107.3 107.1 110.8 112.0 114.7 114.2 116.4 114.6 111.2 106.6 113.1 130.8

12500 113.4 114.2 114.0 116.0 112.0 111.3 107.2 106.6 11J.1 112.0 114.9 114.6 117.C 114.5 112.5 107.3 113.1 130.8163u0 111.4 112.7 112.1 113.1 luS.7 107.830I .6 104.2 133.6 110.5 112.9 113.4 114.i 113.8 110.7 105.6 111.2 128.920000 1C9.4 ICS.9 Ilu.1 110.6 107.7 1u4.9 lul.7 Lu2.4 106.1 108.8 110.4 111.9 113.2 111.8 1C3.9 104.4 109.2 126.9

OVEPALL 13;.4 133.3 135.3 133.2 131.1 1i9.2 129.3 128.3 131.1 132.5 133.6 133.9 133.4 13;.4 129.4 123.1 132.0 149.7



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

NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

[SPL referenced to 210- 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 150 C and 70 percent relative humidity

Ffk.t 011jjC. Y AGLE , D'G

10 20 IJ 4. 5 60 70 80 90 1003 11 120 130 140 150 160

1/3-OCTAVi: Bt'\D SILNI) PRI'SIJR ILEVELS (SPL) C" 30.5 METER RACILS

G 7.1 7(.2 75.it 70.3 74.9 74.4 73.6 71.6 76.1 73.9 76.2 76.2 73.1 74.8 77.9 84.9
63 7o.L 75.5 73.5 74.6 74.1 75.6 73.L 71.4 74.9 72.8 75.6 75.5 73.6 75.3 77.6 86.8
10 78.6 7-.4 75.1 77.2 79.4 81.4 78.6 76.3 80.f 78.8 80.1 78.1 76.6 76.6 78.8 85.7

100 78.; 77.3 77.'4 75.4 77.0 76.5 76.0 74.8 16.8 77.9 78;4 79.2 19.1 75.9 79.9 84.7
123 7.3 79.8 80.7 90.3 79.2 78.7 73.8 78.1 80.0 80.7. 82.0 81.7 81.5 82'.0 90.8 84.5
1 0) I .2 82.0 82.9 82.C 80.1 78.6 78.1 78.0 80.1 82.5 81.7 83.1 81.5 79.,7 30.4 84.4

20.0 6 1.8 :11.5 P3.0 80.3 77.7 79.3 78.3 76.0 77.; 79.2 79.2 79.4 80.3 79.8 78.0 e81i
250 84.9 84.5 84.1 82.2 81.6 79.6 77T.7 78.t, 79.9 81.5 83.5 83.5 83.4 83.1 80.0 81.2
315' F5.4 84.7 81t.2 82.7 80.1 79.6 79.2 79.2 80.6 82.7 83.9 83.6 83.5 83.1 79.7 80.9

400) (3.0 87.9 P8.4 86.C 183.9 82.6 81.3 82.3 83.4 85.1 17.0 E6.4 E6.1 85.9 81.8 80.9
530 f.8 97.7 1CO.8 55.3 94.2 92.14 92.8 93.1 96.2 96.6 58.1 98.0 96.1 94.1 91.2 90.8
630 So.l: '7.4 100.3 55. 94.0 92.9 92.8 92.9 95.9 96.5 97.8 97.8 96.0 94.4 91.3 91.1

HO800 7.0 88.', 8).1 87.- 86.2 83.7 83.3 83.8 85.7 87.8 89.6 E8.7 SC.6 SC.2 84.0 82.2
16 0 Ef1.; 91.6 9?.) 93.1 90.3 87.5 87 .1 87.u 89.3 92.4 92.6 93.9 93.0 92.1 87.4 85.1
1250 0.4 92.4 9Z. 5 9#.0 C 91.1 87.6 87.5 87.3 90.(, 93.3 92.3 S4.3- 93.1 .53.3 88.8 85.9

160 3f '8.6 i0. 91. S 91.;9 89.9 837.2 84.4 81'.1 87.4 90.1 90.1 90.7 92.1 91.0 .E4. 81.9
200(0 t .9 18.4 99. 7 90.1 87.9 85.1 82.4 82.3 85.1 86.8 88.4 88.5 90.2 89.1 83.2 80.7
?00 p8.1 8?., 88.4 819.1 87.2 84.4 82.1 81.6 84.3 85.9 87.8 88.1 k9.1 88.4 82.7 79.6

3150 fL., 86.( 87.6 87.9 80.8 84.5 82.1 80.9 83.5 85.8 87.5 81.3 8.1 81.8 82.3 79.2
400 85. 8H6.3 87.1 37.7 85.9 83.1 8J.4 79.9 82.6 84.3 86.3 86.3 88.1 8(.9 81.9 78.2
5000 1;.6 V I'. 85 . 5 8t,.5 33.1 1.0 77.9 17.6 79.7 82.1 84.4 83.9 E6.5 84.5 81.0 76.4

630J f; . 84.3 84.0 84.9 82.9 81.9 76.7 76.u 80.7 82.5 84.8 84.5 84.5 84.8 79.3 75.1
HOO3) 'I.' ,4.4 94.4 84. 82.. 80.4 7".9 76.u 79.6 81.1 83.3 83.2 E5.4 83.9 79.7 75.6

1)( 00 c;.' .1.' 8V . 82.7 80.1 78.5 74.4 74.2 77.9 79.1 81.8 81.3 E3.5 E1.7 78.3 73.7

125o00 T.1 74.1 79.7 E11. 1 17.3 76.7 72.9 72.3 75.8 77.7 80.;6 0.3 E2.7 8L.2 78.2 73.0
1t ,3,J -1'.3 76.(, 7.0 77.0 73.6 71.7 68.5 68.1 72.4 74.3 70.8 77.2 78.6 77.6 74.5 69.4
2000 71.5 71.L 71.2 71.F: 68.8 66.1 6?,2.9 63.5 67.3 b9.9 71.6 73.0 74.3 72.9 73.0 65.5

CV41 AL I )3L.4 163.J 105. 2 C1.1 1l1.u 99.2 98.4 98.4 101.2 102.5 103.6 1C3.9 IC3.2 IC2.3 SE.2 98.2

)3 SP An.r SIO..LINL PI'-.CLIVEO) NUISE L8VELS

1Y2.4 1: 7-.2 95.5 91.7 92.C 92.7 92.) 91.6 92.J 95.0 96.1 57.0 96.3 54.8 92.0 84.7 79.7
334.8 r 1.4 76.,i 83.( 84.2 84.5 84.2 84.1 84.6 87.5 88.7 89.4 88.6 86.6 83.4 76.4 71.2

to



TABLE X. - FAR-FIELD 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 - 5 Pa; PWL referenced to 0. 1 pW.]

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

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

FR*rA iNCv AhGLE, 0 G SI PPLE POKER
SOURCE LEVEL

10 20 30 40 5J 60 70 80 90 100 11 120 130 140 150 160 (SPL) (PWL)

1/3-'C1LTAVi2 BAND SOUND PRESSUR LEVELS (SPLI ON 1.C METER RADILS

5J S..- q5.4 92.9 93.9 94.6 95.1 96.6 95.6 95.9 94.3 55.4 32.2 S5.6 93.4 93.4 91.8 94.9 112.6
63 5.8 c2.6 91.6 91.1 92.3 92.6 91.0 90.6 91.8 92.0 54.1 92.6 94.8 92.6 93.1 90.8 92.5 110.2
8 S-.S 55.3 96.3 94.8 94.8 94.0 93.5 92.1 94.0 94.0 56.5 55.4 58.3 56.8 56.0 94.8 95.2 112.9

10 c7. 6  97.2 57.7 99.? 57.2 97.1 96.4 94.4 94.7 96.7 57.4 55.8 59.1 57.7 55.1 94.0 96.9 114.6
1?2 1I.1.5 104.3 lu3.5 102.2 103.7 101.0 101.0 101.2 97.3 100.0 100.5 9.3 101.2 100.5 100.8 97.4 101.1 118.8
16J 1C2.5 1C1.6 

1
L

2
.6 101.5 99.8 98.3 97.5 98.6 99.5 98.6 59.5 1C1.1 58.3 55.8 100.3 98.8 99.7 117.4

20.0 JL.3 114.1 1'?.9 101.1 98.1 96.3 96.3 96.8 97.3 95.8 6.6 57.7 S8.f 5E.6 e8.4 96.0 98.6 116.325J C7.8 106.3 105.0 104.2 101.8 100.2 98.2 98.7 99.3 100.J 101.3 101.9 1C2.7 102.5 102.7 98.6 101.9 119.6
315 11').7 115.5 Llb. 5 116.2 115.0 111.3 112.0 109.5 139.8 109.3 113.2 111.1 114.2 114.7 111.7 109.4 113.2 130.9

400 IC';.9 168. 13. i 107.9 106.1 103.3 132.3 101.4 102.4 133.3 105.1 IC4.9 IC6.2 10(.4 104.8 102.2 105.3 123.05,J I1 3.0 107.6 107.5 137.1 IC5.0 101.0 133.3 99.5 101.3 102.3 103.3 103.9 105.1 106.1 105.0 101.0 104.1 121.8
0J IlC.4 1057.6 111.2 111.4 1I .6 104.6 104.1 103.7 105.1 105.7 107.1 IC8.0 113.1 112.6 111.1 105.1 108.9 126.6

0 10C7.5 IL7.C 107.4 107.4 105.2 1U1.5 100.4 100.2 100.9 132.4 104.5 1i5.6 1C7.7 108.2 106.4 101.2 104.9 122.6
1030 IC1.7 lu8.5 103.5 1U8.2 106.2 102.9 100.4 99.7 100.9 102.9 105.0 105.8 108.2 105.2 107.7 102.4 105.7 123.4
1250 10C;.0 108.5 13J.3 107.8 106.2 102.0 99.2 98.5 99.5 101.3 103.7 103.9 106.3 107.8 105.7 100.2 104.6 122.3

I100 1Lf .' 1,7.3 106.9 106.5 1i4.6 IuO.8 97.5 96.8 98.8 100.6 103.0 101.6 1C6.3 17.1 10C.3 98.8 103.7 121.4
2000 ICt.

5 
106.4 105.7 1C5.5 103.7 100.2 97.5 97.4 99.5 101.0 102.5 103.1 106.C 107.2 105.0 100.8 103.3 121.0

250.) )61,.4 104.7 103I.7 103.9 101.7 97.7 94.7 93.5 96.4 98.6 101.2 101.5 104.1 105.1 103.1 96.6 101.3 119.0

3153 1C'.1 103.4 102.4 102.4 1U0.1 96.6 93.3 91.9 95.1 98.3 100.8 100.7 102.5 104.3 102.4 56.7 100.3 118.0400,) 102.8 103.j 102.3 102.1 1Ju..j 96.0 92.1 92.0 95.0 97.1 99.1 99.4 102.8 103.3 102.3 97.1 99.7 117.4
500) 100.8 100.6 99.6 luu.1 97.3 92.6 88.1 87.1 92.3 94.0 97.8 96.6 100.8 100.1 $5.8 93.2 97.2 114.9

6300 59.18 95.5 9A.2 S8.5 95.8 93.3 88.3 85.0 90.3 94.0 57.5 7.5 55.5 ICC.8 98.3 53.3 96.5 114.2
8300 5 8. 95.3 qq'.3 98.5 95.5 91.6 85.1 84.5 90.8 92.5 95.8 95.5 59.7 1CC.0 98.3 92.7 95.9 113.6

1000 C5.7 9s.7 95.6 96.6 1;3.3 89.8 83.2 81.4 87.7 89.7 93.2 92.6 57.1 S6.7 95.9 90.0 93.3 111.0

12500 .5 , 5.7 94.C c5.H 2Z.9 88.8 82.2 80.4 86.9 88.2 51.5 51.3 96.4 95.2 94.7 89.0 92.2 109.9
16000 52.5 l3.'1 93.G 9 3 91.2 86.3 83.9 80.3 85.7 86.9 89.5 89.6 94.0 53.5 92.3 89.5 90.3 108.0
20000 ?.( v3.8 53.C 93.5 0;.8 A8.5 83.3 84.2 39.1 87.0 89.3 90.1 54.7 93.5 92.5 91.C 90.7 108.4

nVVEFrAL 122.4 120.4 120.7 120.4 11E.7 115.5 114.8 113.4 114.2 114.3 117.3 11(.9 12C.C 12C.2 118.4 114.2 117.8 135.5



TABLE X. - Continued. FAR-FIELD 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 - 5 Pa; PWL referenced to 0. 1 pW.

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

(a-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FRL rl: -' NV!; GLF, Dr:G

I: 2) 30 4C 50 60 70 80 90 J13 lIu 12C 130 143 150 160

1/3-(,TAVt BAND SCUNi PrESS !: LtVELS (SPL) CN 30.5 METER RADILS

5) -c.7 7 .? 64.2 64.9 6,.4 66.9 65.-1 66.2 64.6 65.7 63.5 65.9 62.7 63.7 62.1

6 6.l1 62.
c  

61.) 61.4 o2.b 62.9 61.3 6J.0 62.1 62.3 64.4 62.9 65.1 62.9 63.4 61.1

.) . 65.3 68.6 65.1 05.1 64.3 .3 63.8 62.4 64.3 64.3 66.8 65.7 68.6 67.1 66.3 65.1

103 t7.9 67.5 63. 6q.5 67.5 67.4 66.7 64.7 65.0 67.0 67.7 66.1 6S.4 61.0 65.4 64.3

12, 71.R 74.6 73.3 72.5 74.0 7L.3 71.3 71.5 67.6 70.3 70.8 69.6 71.5 7C.8 71.1 67.7

16) 72.B 71.1 72.3 71.3 70.1 68.6 67.8 68.9 69.8 68.9 69.8 71.4 68.6 70.1 70.6 69.1

2JJ 72.6 74.4 73.2 71.4 68.4 66.6 66.6 67.1 67.6 66.1 66.9 H8.0 68.9 6E.9 68.7 66.3

25j 7:!.1 76., 75.3 74.5 72.1 70.5 69.5 69.J 69.6 70.3 71.6 72.2 73.0 72.8 73.0C 68.9

313 c.C., 85.3 9',.8 8b.5 85.3 82.1 82.3 79.8 80.1 79.6 83.5 61.4 E4.5 E5.0 82.0 79.7

40J F0.1 78.6 79.6 78.1 76.3 73.5 72.5 71.6 72.6 73.5 75.3 75.1 16.5 76.6 75.3 72.4

532 ?!.2 77.8 77.7 77.3 75.2 71., 70.5 69.7 71.5 72.5 73.5 74.1 75.3 76.3 75.2 71.2

3J 7.t: 7q.3 81.4 81.6 78.8 74.3 74.3 73.9 75.3 75.9 77.3 78.2 83.S 82.8 81.3 75.3

8
u, 71.7 77.2 77.6 77.6 75.4 71.7 70.6 70.4 71.1 72.6 74.7 75.8 77.9 7.4 76.6 71.4

1OJJ 7d.' 7F.7 78.7 7P.4 7u.4 73.1 73.6 69.9 71.1 73.1 75.2 76.0 78.4 79.4 77.9 72.6

12s 719.1 78.6 77.4 77. 70.3 72.1 69.3 68.6 69.6 71.4 73.8 74.0 76.4 77.9 75.8 70.3

16JJ 77.0 77., 76.9 76.6 74.7 70., 67.6 66.9 68.9 70.7 73.1 73.7 76.4 77.2 75.4 68.9

2JJ3 75.5 76.4 75.7 75.5 73.7 7L.2 67.5 67.4 69.5 71.J 72.5 73.1 76.C 77.2 *75.0 70.8

20J 71.3 74. 73 73.6 73.3 71.6 67.6 64.6 63.4 66.3 608.5 71.1 71.4 74.0 75.0 73.0 66.5

315) 17.3 73.1 7.L 72.1 69.8 66.3 63.3 61.6 64.8 63.J 70.5 70.4 72.6 74.0 72.1 66.4

4Ju, 72.3 72.5 71.: 71.6 6,.5 65.5 61.6 61.5 64.5 66.6 68.6 68.9 72.3 72.8 71.8 66.6

5JJ 7,C. hS.q 61.9 69.3 66.5 bo.8 57.3 50.3 61.5 63.2 67.0 65.8 7C.C 69.3 69.0 62.4

h63J (7.0 :8.2 6. 6 7.2 64.5 62.u 57.0 53.; 59.0 62.7 66.2 66.2 68.2 65.5 67.0 62.0

'1000 F-.7 67.. 66.. ,6.6 63.6 59.7 54.2 52.o 5 1.9 60.6 63.9 63.6 07.8 68.1 66.4 60.8

100 3 (2.8 6 3.8 6
b 

. r 63.7 60.4 56.9 5).3 48.5 54.9 56.8 63.3 59.7 64.2 63.8 63.0 57.1

125JJ (C.3 61. ).7 61.6 58.6 54.6 t7.) 46.1 52.6 53.9 57.3 57.1 62.1 61.0 60.5 54.7

160J,) 5(.3 57.7 56.1 56.8 55. u 5j.L 44.7 's4.J 49.5 5u.7 53.3 53.4 57.8 57.3 56.1 53.2

200J C4.0 54.4 54.1 54.5 51.9 47.6 44.2 45.1 49.0 48.1 50.4 51.1 55.7 54.6 53.6 52.0

VVEI ALL 2.6 S .5 
9
J.S S,. : 88.9 85.7 85.0 83.7 94.4 35.0 F7.5 87.1 90.1 SC.3 88.5 84.4

cIST9NI STAILIN Pt CIVE NOISL LVIELS

152.4 '1 0-". 72.7 77.2 79.7 79.8 77.7 77.3 76.3 77.7 78.4 83.7 79.2 81.C 79.3 74.7 66.2

304 .P 'A 7.2 64.2 6'.3 71.9 72.3 70.2 73.1 60.1 73.4 73.9 73.2 71.6 73.2 71.5 66.3 57.4



TABLE X. - Continued. FAR-FIELD 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 - 5 Pa; PWL referenced to 0. 1 pW.]

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

(b-1) Data referred to source and normalized to 1 meter
Sr . v \"';LL, Or.G SIlPLL POWcR

SOURCE LEVcL, 2. j 'j, 6; 73 90 0 1u3 11C 120 130 140 150 160 (SPL) (PWLI

1/3-- 1..V i oA5A ) SJI) 0.SSIJr. L3VFLS ( Pp ) CN I.C METER kADILS

i. *L. 1 1.....) ' . Lui 1/. ':7. 1l1. , 13_.9 1,,3.4 10J.7 131.2 IjC.2 '9.5 1C .5 ILL..9 S4.9 96.6 101.0 118.7
' 1' ;c*., ', '. ;.7 ,3.

' 
94. 93 . 94.6 94.1 95.9 94.1 19.5 97.2 96.2 95.7 95.1 94.9 112.6S, . . ,,. 95.7 5.5 95.,) 95.5 97.4 96.5 SE.8 S8.2 S7.9 98.5 97.S 96.8 114.5

S 1 i. ' . J.2 1..'. .3.:, 5,. 9' .2 98.) 9'.5 1)J.3 1C0 .8 96.9 ICC.2 1C1.8 99.5 97.2 99.7 117.4, l.'.. 1 . . 1).;) 01 lJ~. o iLJZ.4 iJL.7 iJ2.4 1JJ.2 132.4 103.4 102.8 101.9 103.9 102.9 99.6 102.8 120.5It U k.4, 1 . J '+. 
1 1 . 1,1. 1 ,1.C 9.8 130.8 101.5 WJ2. 102.( 102.8 102.2 103.2 103.5 101.0 102.1 119.8

., 1 .'. 1 . 7 1 I)J.. 1 . ., .J 9t..9 '97.5 98.0 98.. 99.9 99.8 1l1. 1C2.2 100.9 58.6 100.4 118.121 1 I. 1.9., 1:., 1 124.? 1JZ.5 1 .4 ';9.7 13.2? 13u.4 132., 104.2 103.6 104.9 105.9 103.9 100.9 103.6 121.331 11 . 1 11.+ 11'.4 11b., 1 I.4 lu7.6 1U .9' 13. . 103.3 134.9 1C7.1 ILS.7 1C7.4 1C8.4 105.9 102.1 107.5 125.2

3 1;.1 1? C.2 1).i 121. . 121.1 12J.1 115.7 113.6 113.2 115.4 118.1 116.1 117.7 11S.1 115.6 112.9 118.7 136.4I I".- IIl.' 11;.4 IlU':.' 101.7 105.4 i3.6 103.7 103.9 i05.6 107.6 16.8 107.9 110.4 107.6 103.4 107.3 125.03 u. 11-i 1 . 11 0. 1J t.9 104.4 102 .4 103.4- 104.3 1I6.1 1C8.4 1C8.2 109.9 111.3 107.8 103.5 107.8 125.5

3 -1 1 .4 116.1 114.1 lil.J 10,3.3 P1'i .' Iu".1 108.9 139.9 112.4 113.9 116.1 114.6 113.1 108.5 112.7 130.410. 11,., 111.) 11).6 1Iu.1 L 3. 3 1S.J .12. 6 -3.3 103.8 105.8 108.3 10E.9 110.3 111.8 107.6 103.8 108.0 125.7l I56 11 '. I12./ 111.' 111*.' 10 ;. lu5.7 1j3.4 103.0 134.2 106.5 1C0.0 109.3 111.2 112.5 108.9 104.1 108.8" 126.5

I,0 11;.7 111./ 111.5 111.3 109.j 1i .2 102.2 1u2.3 104.2 135.2 1C7.5 IC.3 C110.3 11l.5 107.7 101.9 1C8.2 125.93003 I' .' .1 10.4 110.7 O1'. 7 13. . 1u4.4 1L03.7 1U .7 103.1 104.6 106.7 106.8 109.7 110.7 107.1 102.6 107.1 124.8250J 1( 1.1 10( .3 103.3 10?.1 I., 102.1 96.0: 9R.4 101.1 102.8 105.8 1C5.7 1C8.6 11C.1 105.9 100.5 105.6 123.3

3150 1c7.1 1.7.7 107.4 100., 1.i.9 101.2 07.'4 96.9 99.h 1u2.4 1C4.9 105.0 IC0.9 10E.7 105.9 100.0 104.5 122.24000) ],., 1 6.') 10.9 106.V 1I0J). 100.1 95.') 96.1 99.3 101.1 103.6 104.2 107.1 108.2 105.6 100.0 104.0 121.753)J 1 .!) lu5.? 1C1.5 10o5. 11.4 97.6 93.0 92.5 97.2 98.6 101.9 1C1.2 1C4.9 104.9 103.4 96.7 101.7 119.4

630) 19'.4 104.3 103.1 103. ' 958. 93.5 9i.5 90.9 95.6 99.1 102.0 102.1 1C3.5 105.8 101.6 97.C 101.1 118.880)) 13.5 10(4.2 10".4 103.5 99.9 96.7 91.2 90.4 9h.4 97.5 100.7 100.4 104.2 104.2 102.4 96.1 100.6 118.31300' 10C.3 101.8 10J.7 1u1.7 97. t 94.8 8F31.7 88.0 93.7 95.2 C 8 .7 98.4 C12.2 102.0 99.7 94.1 98.4 116.1

12503) '. .9 1o.9 ').4 101 .' 97.0 94.4 87.5 8 q.5 93.0 93.9 97.2 97.3 1C1.4 ICC.5 99.5 92.7 97.5 115.216000 98.8 ')99. 9. .8 9..5 ';5.5 92.3 86.0 85.5 90.6 92.7 95.6 96.0 99.8 99.5 96.6 93.0 96.0 113.72C0003 10. 5 lu;.3 0).C 100.1 -4.2 91.8 85.3 87.4 92.0 92.4 94.9 95.9 100.3 99.6 97.7 94.4 96.3 114.0

OVEirAL 125.' 1.24.5 1265.9 124.( 123.. 121.7 118.3 117.4 117.6 119.4 121.7 121.2 123.1 124.3 121.0 117.2 122.0 139.7



TABLE X. - Continued. FAR-FIELD 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 - 5 Pa; PWL referenced to 0.1 pW.j

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

(b-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

F EQ I0ENCY A!ILE, rLG
10 20 30 4C 50 60 70 80 9U 100 110 120 13C 140 150 160

1/3-OCTAVi: dAND SCUND Pc'SSURE LEVELS (SPLI CN 30.5 METER RADILS

51 77.0 7C.3 64.2 73.0 67.8 71.3 73.2 73.7 71.0 71.5 70.5 6S.8 iC.e 71.2 65.2 66.9

63 5.0 64.o 62.9 66.0 64.2 64.7 63.7 64.9 64.4 66.2 64.4 64.8 67.5 66.5 66.0 65.4

40 (7.3 67.5 67.3 67.7 65.7 66.0 65.8 66.2 65.8 67.7 66.8 67.1 f8.5 6E.2 68.8 68.2

10J 71.3 7J.1 70.6 71.3 6E.6 t9.5 68.5 68.3 69.8 73.6 71.1 69.2 7C.5 72.1 69.8 67.5

125 74.3 75.7 75.3 73.5 74.2 72.7 72.0 72.7 70.5 72.7 73.7 73.1 72.2 74.2 73.2 69.9

160 5.8 74.8 74.8 73.6 71.3 71.3 70.1 71.1 71.8 72.3 72.3 73.1 72.6 73.5 70.8 71.3

200 75.7 76.0 73.8 71.5 7C.2 68.3 67.2 67.8 68.3 68.7 70.2 70.1 72.2 72.5 71.2 68.9

25) 75.3 78.3 76.3 75.2 73.2 72.7 70.0 70.5 70.7 72.3 74.5 73.9 75.2 76.2 74.2 71.2

315 82.4 81.7 e2.7 80.7 78.7 77.9 75.2 73.9 73.6 75.2 77.4 76.0 77.7 7E.7 76.2 72.4

400 93.3 90.4 95.3 91.6 91.3 90.3 5 .9 83.8 83.4 85.6 88.3 E1.3 E7.9 89.3 85.8 83.1

500 81.1 80.6 8J.6 80.1 77.9 75.6 73.8 73.9 74.1 75.8 77.8 77.0 78.1 80.6 77.8' 73.6

630 80.8 80.5 83.8 80.5 78.1 74.6 72.6 73.6 74.5 76.3 78.6 78.4 80.1 81.5 78.0 73.7

800 F3.5 85.6 85.3 85.0 81.5 78.5 78.6 79.3 79.1 80.1 82.6 84.1 66.3 86.8 83.3 78.7

1000 80.7 81.? 80.8 80.3 78.5 75.2 72.8 73.5 74.0 76.0 78.5 79.1 80.5 82.0 77.8 74.0

1250 E2.1 82.3 81.6 81.3 79.3 75.8 73.5 74.0 74.3 76.6 78.1 79.4 E1.3 82.6 79.0 74.2

160u 81.8 P1.8 81.6 81.4 79.4 76.3 72.3 72.4 74.3 75.3 77.6 78.4 EC.4 81.6 77.8 72.0

2030 79.4 RU.4 83.7 79.7 77.6 74.4 73.7 70.7 73.1 74.6 76.7 76.8 79.7 8C.7 77.1 72.6

2500 77.8 78.2 78.2 78.0 75.5 72.0 68.7 68.3 71.0 72.7 75.7 75.6 78.5 8C.0 75.8 70.4

3150 7(.8 77.4 77.1 76.3 73.6 70.9 67.1 66.6 69.3 72.1 74.6 74.7 76.6 7E.4 75.6 69.7

4000 76.1 76.4 76.4 76.3 73.1 69.6 65.4 65.6 68.8 70.6 73.1 73.7 76.6 77.7 75.1 69.5

5000 74.2 74.4 73.7 74.6 70.6 66.8 62.2 61.7 66.4 67.8 71.1. 70.4 74.1 74.1 72.6 65.9

6306 72.1 7-.0 71.8 72.2 68.5 67.2 62.2 59.7 64.3 67.8 7C.7 70.8 72.2 74.5 7C.3 65.7
8000 71.6 72.3 71.5 71.6 68.3 64.8 59.3 58.5 64.5 65.6 68.8 68.5 72.3 72.3 70.5 64.2

10000 67.9 68.9 67.8 68.8 64.8 61.9. 55.8 55.1 60.8 62.3 65.8 65.5 69.3 69.1 66.8 61.2

12500 (5.6 66.6 65.1 67.2 62.7 60.1 53.2 52.2 58.7 59.6 63.0 63.0 67.1 66.2 65.2 58.4

16000 62.6 63.5 62.6 63.3 59.3 56.1 49.8 49.3 54.4 56.5 59.4 59.8 63.6 63.3 60.4 56.8

20000 41.5 61.3 60.1 61.1 55.3 52.9 47.3 483.4 53.0 53.5 56.0 57.0 61.3 6C.7 58.7 55.4

OVERAL L 55.8 94.6 97.1 94.7 93.4 91.9 88.5 87.6 87.7 89.5 91.8 91.3 93.2 94.4 91.0 87.3

CISIANCE SIDELINE PERCEIVED NUISL LEVELS

152.4 M 70.6 77.4 83.9 84.5 84.9 84.3 81.6 81.1 81.9 83.7 85.7 84.1 E4.7 84.1 78.0 69.9

304.8 M 61.3 69.0 76.2 76.8 77.5 77.1 74.4 73.9 74.6 76.4 78.3 76.5 77.0 76.2 69.8 61.3



TABLE X. - Continued. FAR-FIELD 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 "5 Pa; PWL'referenced to 0. 1 pW.]

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

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

FECQENCY ANGLE, 01:G SIMPLE POWER
SOURCE LEVEL

1C 20 30 40 50 60 70 80 90 10u 110 12C 130 140 150 160 (SPL) (PWL)

1/3-,JCTAVL BAND SOUND PRESSUPL LEVELS (SPL) CN 1.0 METER RAOIUS

50 U.6 96.1 97.3 97.1 96.1 97.3 97.6 97.6 97.0 97.8 98.5 1CC.5 S9.1 99.5 103.0 95.5 98.5 116.263 109.4 99.5 99.3 97.6 97.4 101.3 1J5.9 100.3 99.9 101.8 103.6 103.5 IOC.8 101.6 104.1 101.0 102.3 120.0
80 SS.C 99.1 93.5 97.5 97.b 97.5 96.8 97.1 97.3 97.6 100.1 1C1.4 1C00.8 1C3.6 104.0 102.0 99.7 117.4

1,j 104.8 104.6 104.3 104.1 103.8 104.5 102.0 101.0 104.0 104.1 104.6 104.7 105.e 10G.6 105.5 103.5 104.2 121.9125 1C8.5 109.0 107.8 108.3 109.5 Iu5.7 113.0 110.7 106.3 106.5 107.0 106.9 107.7 107.8 108.7 104.. 108.1 125.8
160 1C6.8 1C7.9 138.4 107.3 106.6 107.9 106.6 106.4 106.8 105.1 105.4 106.4 1C6.1 105.8 104.6 103.8 106.5 124.2

200 1C7.8 108., 107.0 106.C 1C4.3 101.6 100.6 101.6 101.1 lu1.5 103.6 IC4.1'105.C 104.8 103.6 102.9 103.9 121.6250 110.2 110.8 108.8 107.8 107.3 lu6.3 103.0 103.2 105.0 106.0 107.8 109.1 109.2 1CE.7 106.0 103.9 107.2 124.9
315 112.0 11l.' 110.9 109.7 107.7 106.4 104.4 104.u 105.9 106.9 108.5 108.8 .1L.2 1CC.9 106.5 103.9 108.0 125.7

400 118.1 123.1 124.4 118.9 116.1 112.6 110.1 111.4 113.2 113.6 115.4 115.7 116.6 116.9 112.6 111.8 116.7 134.4500 125.7 131.9 133.5 126.9 123.9 118.9 114.7 117.7 120.0 120.7 122.7 121.5 123.4 124.9 119.7 119.3 124.7 142.4
630 113.9 114.7 114.9 114.4 112.5 109.4 106.9 106.9 1J8.9 111.0 112.7 113.3 114.7 114.9 109.9 107.4 112.1 129.8

800 114.4 115.1 115., 115.4 114.7 112.1 109.9 110.7 112.7 113.t 115.7 117.0 117.f 117.2 111.7 111.0 114.6 132.31000 116.4 118.3 118.8 119.8 119.9 116.6 115.9 117.9 119.6 118.6 120.9 122.4 121.8 12C.6 115.8 118.3 119.5 137.2
1250 114.4 115.2 115.4 115.7 114.5 111.9 107.9 107.9 109.2 111.4 113.2 114.4 115.2 114.5 109.9 107.4 112.9 130.6

1600 114.3 115.3 115.6 116.1 114.8 112.3 107.3 107.1 108.8 110.8 112.5 113.4 115.5 114.6 109.1 105.9 112.8 130.52000 114.2 115.7 115.4 115.9 11,t.4 1.11.0 106.9 105.9 108.7 110.5 112.4 113.5 115.5 115.2 110.2 106.4 112.7 130.4
2500 112.5 113.1 113.1 114.5 112.5 108.6 105.1 104.1 107.5 109.5 112.1 112.7 114.0 114.5 109.1 105.5 111.3 129.0

31.50 111.1 112.5 111.9 112.( 111.0 108.5 104.0 107.8 106.1 109.3 111.5 112.3 112.6 114.1 108.7 104.6 110.4 128.14000 111.6 111.7 111.9 112.9 110.9 107.6 102.4 102.4 105.6 107.4 1G9.9 111.0 112.9 113.2 108.7 104.0 109.8 127.5
O000 It.7 110.0 109.7 111.8 109.0 105.2 103.0 99.3 103.5 105.5 108.7 108.5 111.C 10.8 107.3 101.6 107.8 125.5

6306 IC8.6 10.L 108.4 109.E'107.3 105.9 100.3 98.1 102.3 106.1 1C8.6 ICS.1 ICS.f 110.4 105.6 101.8 107.2 124.98000 1CB.' 109.9 1308.7 110.2 107.2 104.4 98.9 97.4 103.2 104.9 107.5 107.2 110.1 109.4 106.4 101.1 106.8 124.5
10006 107.3 107.9 103.1 108.8 104.9 lu3.1 95,.6 96.1 100.8 102.8 1C5.8 105.2 IC8.3 107.3 104.6 99.4 104.9 122.6

12JI5 10:.7 107.2 105.4 Ic8.4 104.7 102.5 95.9 94.3 1J0.7 102.2 105.2 105.3 IC8.4 106.4 104.5 98.4 104.5 122.216000 10.6 106.3 105.0 106.1 102.9 100.6 P4.1 93.5 99.3 101.1 103.9 104.3 1C(.6 105.8 102.1 98.9 103.1 120.8
20003 1C6.3 10(.9 104. 10'. 102.2 '99.7 93.9 94.3 101.1 102.3 103.4 104.5 107.4 105.9 103.5 99.2 103.5 121.2

OVER ALI 126.8 13?.3 134.( 130.3 127.9 124.3 121.7 123.0 124'.9 125.4 127.5 127.8 128.8 129.0 124.5 123.7 127.9 145.7



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

OF TAKEOFF NOZZLE AREA AND APPROACH ROTOR SETTING ANGLE

ISPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

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

(c-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FRFCUENCY ANGLE, DtG

10 20 30 4C 50 60 70 80 90 100 110 120 13C 140 150 160

1/3-CCTAVE BAND SGUND PRESSURE LEVELS (SPL) CN 3C.5 METER RADILS

50 P8.9 66.4 67.6 67.4 66.4 67.6 67.9 67.9 67.3 68.1 68.8 70.8 tS.4 6S.8 73.3 69.8

63 79.7 69.9 69.6 67.9 67.7 71.6 75.2 70.6 70.2 72.1 73.9 73.8 71.1 71.9 74.4 71.3

80 6S.3 69.4 68.8 67.8 67.9 67.8 67.1 67.4 67.6 67.9 70.4 71.7 71.1 72.9 74.3 72.3

100 75.1 74.9 74.6 74.4 74.1 74.8 72.3 71.3 74.3 74.4 74.9 75.0 76.1 75.9 75.8 73.8

125 78.8 79.3 78.1 78.6 79.8 76.0 80.3 81.0 76.6 76.8 77.3 77.2 78.C 7.1L 79.0 74.3

160 77.1 78.2 78.7 77.6 76.9 78.2 76.9 76.7 77.1 75.4 75.7 76.7 76.4 7(.1 74.9 74.1

200 78.1 78.9 77.3 76.3 74.6 71.9 70.9 71.9 71.4 71.8 73.9 74.4 75.3 75.1 73.9 73.2

250 80.9 81.1 79.1 78.1 77.6 76.6 73.3 73.5 75.3 76.3 78.1 79.4 79.5 79.0 76.3 74.2

315 82.3 82.2 81.2 80.C 78.0 76.7 74.7 74.3 76.2 77.2 78.8 79.1 79.5 8C.2 76.8 74.2

400 88.3 93.3 94.6 89.1 86.3 82.8 30.3 81.6 83.4 83.8 85.6 85.9 (6.8 E7.1 82.8 82.0

500 S5.9 102.1 103.7 97.1 94.1 89.1 84.9 87.9 9u.2 90.9 92.9 91.7 93.6 95.1 E.9 89.5

630 84.1 84.9 85.1 84.6 82.7 79.6 77.L 77.1 79.1 81.2 82.9 83.5 84.9 85.1 80.1 77.6

800 P4.6 85.3 86.1 85.6 84.9 82.3 30.1 80.9 82.9 83.8 E5.9 E7.2 87.8 87.4 81.9 81.2

1000 6.6 88.5 89.C 90.0C 
9 ,.l 86.3 86.1 88.1 89.8 88.8 91.1 92.6 92.C 90.8 86.0 88.5

1250 84.5 85.3 85.5 85.8 84.6 82.0 78.0 78.0 79.3 81.5 83.3 84.5 85. 84.6 80.0 77.5

1600 84.4 85.4 85.7 86.2 84.4 82.4 77.4 77.2 78.9 8J.9 82.6 83.5 85.6 84.7 79.2 76.0C

2000 84.2 85.7 85.4 85.9 84.4 81.0 76.9 75., 78.7 80.5 82.4 83.5 85.5 85.2 80.2 76.4

2500 82.4 83.0 83.0 84.4 82.4 78.5 75.0 74., 77.4 79.4 82.0 82.6 83.9 84.4 79.0 75.4

315) 80.8 82.2 81.5 82.3 8L.
7 

78.2 73.7 72.5 75.8 79.0 81.2 82.0 82.3 83.8 78.4 74.3

400u 81.1 81.2 91.4 82.4 80.4 77.1 71.9 71.9 75.1 76.9 79.4 80.5 82.4 82.7 78.2 73.5

5000 78.9 79.2 78.9 81.0 78.2 74.4 69.2 68.5 72.7 74.7 77.9 77.7 E0.2 79.0 76.5 70.8

6300 77.3 78.3 77.1 78.5 76.0 74.6 69.0 66.8 71.0 74.8 77.3 77.8 78.3 75.1 743 70.5

8000 77.0 78.0 76.8 78.3 75.3 72.5 67.0 66.0 71.3 73.0 75.6 75 3 78.2 77.5 74.5 69.2

10000 74.4 75.0 73.2 75.9 72.0 70.2 63.7 63.2 67.9 69.9 72.9 72.3 75.4 74.4 71.7 66.5

12500 72.4 72.9 71.1 74.1 7C.4 68.2 61.6 60.1 66.4 67.9 70.9 71.0 74.1 72.1 70.2 64.1

16000 (S.4 70.1 68.8 69.9 66.7 64.4 57.9 57.3 63.1 64.9 67.7 68.1 70.4 69.6 65.9 62.7

20000 (7.3 67.9 66.0C 67.8 63.3 60.8 55.0 55.3 62.1 63.3 64.5 k5.6 68.4 67.0 64.5 6C.2

OVEPALL c8.9 103.5 104.8 100.1 98.0 94.4 91.8 93.2 95.0 95.5 97.5 97.9 98.8 99.1 94.5 93.8

CISTANC" SIDELINE PcFCcIVED NGISc LtVELS

152.4 M 73. 85.7 90*7 896S 89.6 87.2 84.8 86.1 88.5 89.5 91.0 90.4 90.3 8.0 81.5 75.7

304. M 63.8 77.5 83.1 82.1 82.0 79.6 77.2 78.8 81.1 82.0 83.5 82.6 82.5 81.1 73.4 67.2



TABLE X. - Continued. FAR-FIELD 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 - 5 Pa; PWL referenced to 0. t1 pW.J

(d) 93 Percent speed; fan physical speed, 2027 rpm; fundamental blade passage frequency, 506 hertz

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

FRECIIIUNCY ANGLL, DtG SIMPLE POWER
SOURCE LEVEL

IC 2u 30 4C 50 60 70 80 90 100 110 12C 13C 140 150 160 ISPLI (PWLl

1/3-rC fVt- ANND SOU'DL PRESSURc LEVELS (SPL) CN 1.0 METER RACIUS

10..4 47.' 9'7.1 , 7.2 7.1 98.4 100.2 99.2 101.1 99.7 100.7 100.0 101.7 1C4.6 104.2 104.6 100.7 118.4
63 1"5.3 101.0 101.5 98.8 101.5 106.J 105.7 98.2 106.2 105.2 102.0 101.9 101.8 1C4.7 104.5 105.2 103.9 121.680 ICI.C 100.2 9S).C 37.8 9

8.u 99.3 10.7 98.8 101.0 100.8 101.8 102.1 1C3.7 105.5 105.5 106.2 101.8 119.5

lOu 1(5.I 105.7 107.0 105.4 102.7 10'.7 104.9 103.7 105.4 107.0 IC7.C IC7.8 10e.9 ICE.2 107.9 106.6 106.4 124.1
125 10C?. 101.5 108. 104.4 108.2 107.5 107.4 105.9 107.0 108.5 109.0 109.5 109.7 109.9 108.0 106.6 108.4 126.1
160 IC' . 104.i 1089. 17.5 106.2 107.0 105.2 105.5 10ob. 107.2 IC8.8 C18.4 1C7.E 107.3 106.3 106.2 107.3 125.0

20,) 1C.' 110.4 101. 5 105. I 104.7 100.5 102.2 102.9 102.7 103.9 IC5.5 105.e 106.9 1C7.0 105.9 105.1 105.5 123.2
]2? 1?i.4 111.8 110.9 110.1 107.8 108.3 105.6 1u5.4 106.4 107.9 109.6 110.5 110.6 110.4 108.1 105.6 108.9 126.6

315 11 ., i13.5 112.1 111.5 1 8.8 107. t 106.5 106.6 107.5 108.8 110.5 111.4 111.6 112.3 108.1 106.2 109.9 127.6

400j 11'.8 i16.4 11 .( 116.4 115.1 113.1 113.1 111.9 112.8 113.8 114.6 115.2 114.4 114.6 110.9 109.3 114.2 131.9
500 121.4 13C.1 127.4 130.5 130.9 127.8 130.8 128.1 128.6 127.9 125.1 125.0 126.3 126.4 119.6 121.0 128.1 145.8
64) 11c.4 117.6 117.2 111.4 11o.t 113.4 114.6 113.2 114.1 115.6 116.1 116.5 117.4 111.6 111.9 110.0 115.7 133.4

800 11t.0 1 1(.7 117.2 115.8 115.0 112.3 110.8 111.5 112.7 114.7 116.8 117.6 118.5 11E.3 112.0 109.6 115.4 133.1
1000 111.8 11.7 121.7 121.5 120.7 116.3 115.8 116.2 115.8 118.2 121.8 124.4 123.5 122.3 115.0 114.2 120.3 138.0
1250 115.2 i1(.6 11(. 116.4 114.9 112.2 109.9 110.4 111.9 113.9 115.7 117.0 117.4 115.9 111.2 109.1 114.6 132.3

Il'o0 116. I 11 .5 119.2 11 '.5 11q.5 11o.5 111.5 111.4 112.7 115.0 116.2 117.5 119.5 11E.2 112.9 109.1 116.7 134.4
200 11I.5 I16.5 117.6 117.6 116.1 113.1 109.6 108.8 111.3 113.3 115.5 115.7 117.8 117.0 111.5 108.2 114.8 132.5

1200 112.'4 114.1 115.3 116.3 114.3 111.6 107.8 107.4 109.4 111.9 114.3 114.7 116.9 115.9 110.3 106.8 113.4 131.1
3
1
5
v I12. 114.4 114.4 115.1 113.7 111.2 137.7 106.7 109.1 112.2 113.9 114.7 116.2 115.9 109.9 106.7 113.0 130.7

400 112.4 114.1 114.4 115.1 113.1 110.2 1U5.7 105.7 138.6 110.1 112.6 113.4 115.4 115.2 110.1 106.0 112.2 129.9
580).0 11.' 112.4 112.4 113. 111.3 107.9 103.6 103.3 10o.8 108.6 11.9 110.9 113.8 112.3 108.3 103.4 110.3 128.0

6!3J) I1C. 112. 111i.l 112.5 10S.4 108.6 1J4.3 101.0 105.6 IJ8.8 111.3 111.8 112.6 112.1 107.0 104.1 109.9 127.6
800,) 111.1 112.2 111.7 112.7 109.4 107.2 102.4 101.6 106.2 108.1 110.1 109.9 112.9 111.5 107.6 103.4 109.4 127.1

10 0') 10:.' 110.' 10).7 111.2 1l1.4 105.7 100.u 99.5 104.4 105.9 108.9 108.4 111.2 109.9 105.9 101.6 107.7 125.4

1250 ](i.9 110.1 10. 4 111.1 10J.7 105.4 '9.6 99.1 104.4 105.2 IC8.2 1C8.4 1ll.( C1.2 106.2 101.1 107.4 125.1
1,,00 1,H.l I10(.4 1C'1.2 IJ0,.2 1J5.1 1 3.5 98.4 98.4 103.0 IJ4.6 107.4 107.4 ICS.9 IC8.9 104.7 101.7 106.3 124.0
2000') 1.. liC . 16.4 10C.:' lu5. 0 1u3.2 08.3 99.6 104.u 1J5.4 1C6.7 107.8 110.5 ICe.8 105.4 101.6 106.6 124.3

( LV' :'' 1, ;. 1 . ' .2 lI . 13?.7 13Z.5 129.5 131.4 129.1 129.8 129.8 129.5 13C.3 131.1 13C.7 125.0 124.2 130.4 148.1



TABLE X. - Continued. FAR-FIELD 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 -5 Pa; PWL referenced to 0. 1 pW.]

(d) Concluded. 93 Percent speed; fan physical speed, 2027 rpm; fundamental blade passage frequency, 506 hertz

(d-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FREQUENCY ANGLE, DEG
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

1/3-OCTAVE BAND SOUND PRtSSURE LEVELS (SPL) CN 30.5 METER RADILS

50 iC.7 67.7 67.4 67.5 67.4 68.7 70.5 69.5 41.4 70.0 71.C 70.3 72.0 74.9 74.5 74.9
63 75.5 71.3 71.8 69.1 71.8 76.3 77.0 68.5 76.5 75.5 72.3 72.2 72.1 75.0 74.8 75.5
80 71.3 70.5 69.3 68.1 68.3 69.6 71.0 69.1 71.3 71.1 72.1 72.4 74.C 75.8 75.8 76.5

100 76.C 76.0 77.3 75.7 73.0 75.0 75.2 74.0 75.7 77.3 77.3 7e.1 79.2 78.5 78.2 76.9

125 78.2 79.3 79.2 79.7 78.5 77.3 77.7 76.2 77.3 78.8 79.3 79.8 80.0 80.2 78.3 76.9

160 79.6 79.9 78.3 77.8 76.5 77.3 75.5 75.8 77.1 77.5 79.1 78.7 78.1 77.6 76.6 76.5

200 8C.2 80.7 78.8 16.C 75.0 73.8 72.5 73.2 73.0 74.2 75.8 1t.1 77.2 77.3 76.2 75.4

250 82.7 82.1 81.2 80.4 78.1 78.6 75.9 75.7 76.7 78.2 79.9 80.8 EC.S EC.7 78.4 75.9

315 83.8 83.8 82.4 81.8 79.1 77.9 76.8 76.9 77.8 79.1 80.8 81.7 81.5 82.6 78.4 76.5

400 86.0 86.6 8b.8 ~c.6 85.3 83.3 83.3 82.1 83.0 84.0 84.8 85.4 84.6 84.8 81.1 79.5

500 56.1 100.3 97.6 100.8 101.1 98.0 101.0 98.3 98.8 .98.1 95.3 95.2 S6.5 96.6 89.8 91.2
630 E6.6 87.8 87.4 87.6 86.8 83.6 84.8 83.4 84.3 85.8 86.3 86.7 87.6 87.8 82.1 80.2

800 E8.2 86.9 87.4 96.C 85.2 82.5 31.U 81.7 82.9 84.9 87.0 87.8 88.7 8E.5 82.2 79.8

10U00 0.0 89.9 91.9 91.7 90.9 86.5 86.0 86.4 86.0 88.4 92.0 S4.6 93.7 92.5 85.2 84.4
1250 85.3 86.7 86.7 86.5 85.0 82.3 83.0 80.5 82.0 84.0 85.8 87.1 87.5 86.0 81.3 79.2

1600 86.8 88.6 89.3 89.6 8S.6 86.6 81.6 81.5 82.8 85.1 E6.3 87.6 89.6 88.3 83.0 79.2
2000 8 .5 86.5 87.6 87.6 86.1 83.1 79.6 78.8 81.3 83.3 85.5 85.7 67.8 87.0 81.5 78.2
2500 82.8 84.7 85.2 86.2 84.2 81.5 77.7 77.3 79.3 81.8 84.2 84.6 86.8 85.8 80.2 76.7

3150 8~.6 84.1 84.1 84.8 83.4 80.9 77.4 76.4 78.8 81.9 83.6 84.4 E5.5 85.6 79.e 76.4
4000 81.9 83.6 83.9 84.6 82.6 79.7 75.2 75.2 78.1 79.9 82.1 82.9 84.9 84.7 79.6 75.5
5000 81.0 81.6 81.6 83.1 80.5 77.1 72.8 72.5 76.0 77.8 80.1 80.1 83.0 81.5 77.5 72.6

6300 7S.C 8C.7 80.2 81.2 78.2 77.3 73.0 70.3 74.3 77.5 80.0 80.5 E1.3 81.8 75.7 72.8
8000 79.2 80.3 79.8 80.8 77.5 75.3 70.5 69.7 74.3 76.2 78.2 78.0 81.C 75.6 75.7 71.5
10000 76.6 77.5 76.8 78.3 74.5 72.8 67.1 66.6 71.5 73.0 76.0 75.5 78.3 77.0 73.0 68.7

12500 74.6 75.8 74.1 76.8 72.4 71.1 65.3 64.8 70.1 70.9 73.9 74.1 77.3 74.9 71.9 66.8

16000 71.9 73.2 72.0 73.C 69.5 67.3 62.2 62.2 66.8 68.4 71.2 71.2 73.7 72.7 68.5 65.5
20000 69.7 71.0 69.5 70.9 66.1 64.3 59.4 60.6 65.0 66.4 67.8 68.8 71.5 65.9 66.4 62.7

OVERALL 59.7 102.3 101.C 102.E 102.6 99.6 101.6 99.3 99.9 100.0 99.5 100.3 IC1.1 IOC.7 95.0 94.3

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.4 M 74.2 85.2 88.2 92.5 93.8 92.3 93.7 92.3 93.6 94.1 93.3 92.9 92.8 90.7 82.2 77.1
S04.8 M f4.5 76.7 80.1 84.8 86.3 84.9 86.6 85.2 86.4 86.7 85.8 85.3 85.1 82.8 73.9 68.6



TABLE X. - Continued. FAR-FIELD 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 - 5 Pa; PWL referenced to 0. 1 pW.]

(e) 100 Percent speed; fan physical speed, 2179 rpm; fundamental blade passage frequency, 544 hertz

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

FRECUEJCY AILE, D0G SI PLE PONER
SOURCE LEVEL10 20 30 40 50 60 70 80 90 100 110 12C 13C 140 150 160 (SPLI (PWLI

1/3-OCTAVE BA D SCLND PRESSURE LEVELS (SPLI CN 1.C METER RADILS

5) 101.6 98.3 100.6 100.5 10C.5 100.6 101.1 100.0 101.3 101.6 102.8 103.7 103.C 103.5 106.3 105.2 102.2 119.963 101.8 101.3 99.2 101.2 102.8 105.3 104.5 102.0 104.8 103.0 104.5 103i9 103.3 104.5 106.3 106.6 103.9 121.6
80 106.8 105.5 101.3 104.8 108.5 111.0 109.7 106.8 110.7 108.7 109.0 107.9 107.C 106.7 108.0 107.2 108.4 126.1

100 1c,9.6 10.3 108.8 107.8 105.8 106.1 109.5 107.6 107.1 109.3 111.C 11C.4 11C.C 11C.3 110.0 109.2 109.C 126.7125 109.2 111.7 111.5 110.5 108.5 109.0 113.0 109.2 109.2 110.2 111.4 111.8 111.5 111.7 110.5 108.2 110.4 128.1
160 11C.6 L11.3 111.1 110.1 1C8.6 109.1 109.4 108.3 110.3 108.4 110.8 111.9 110.s 10.6 1C8.6 108.0 109.9 127.6

200 111.1 112.3 111.5 1C9.1 109.5 109.5 106.8 105.6 108.1 106.6 1C8.6 110.5 1C9.3 10S.5 107.8 107.2 108.9 126.6250 115.2 114.2 113.3 111.8 112.0 110.5 108.7 107.8 108.8 110.2 112.2 113.4 112.7 111.5 109.2 107.4 111.3 129.0
315 115.0 114.9 11lt.9 113.2 110.5 110.2 109.5 109.2 110.2 111.5 113.0 113.1 113.5 113.0 110.4 107.8 112.0 129.7

400 117.1 116.8 117.6 115.C 114.0 113.0 111.1 111.8 113.0 114.0 116.1 115.9 115.5 11Z.6 111.1 109.9 114.4 132.1500 126.2 123.0 133.9 127.9 125.2 128.5 121.9 128.0 126.2 123.u 126.7 129.3 125.4 125.2 120.9 122.2 127.2 144.9
610 122.0 122.8 127.5 122.1 120.0 122.1 115.2 121.3 120.3 119.0 122.3 123.4 121.3 121.2 116.5 116.7 121.7 139.4

800 117.0 118.5 119.2 117.0 116.4 114.4 113.0 113.4 114.4 116.5 118.7 118.4 120.2 119.0 113.0 111.4 116.9 134.6
100u 119.6 122.1 122.6 122.3 120.6 119.6 116.0 116.6 117.3 121.6 122.5 127.6 124.0 122.8 117.1 118.0 121.9 139.6
1250 117.5 119.7 120.5 119.9 117.9 116.2 113.4 113.9 115.4 118.5 120.2 123.6 121.4 11. 4 114.7 114.6 118.9 136.6

1600 11I.2 120.1 121.6 121.9 120.1 117.9 114.1 113.9 115.7 117.4 119.4 115.7 122.4 11S.2 113.9 111.5 118.8 136.5
2000 116.4 118.2 11c).7 120.1 118.2 115.4 111.9 111.2 113.9 115.9 117.7 117.2 119.5 117.6 112.7 109.8 116.8 134.5
2500 114.7 116.4 117.9 118.5 116.5 114.5 110.7 110.2 112.5 114.7 116.7 116.5 119.0 11f.7 111.9 109.0 115.6 133.3

3150 114.0 115.8 117.2 117.3 116.2 114.5 110.5 109.7 111.7 114.7 116.7 116.3 Ie1.C 116.5 111.7 108.7 115.1 132.84000 114.2 115.9 117.0 117.9 116.0 114.0 108.7 108.7 111.5 113.5 115.5 115.3 118.2 116.5 112.2 108.1 114.8 132.5
9000 113.0 114.4 115.2 117.C 113.5 111.0 106.5 106.2 109.7 111.5 114.0 112.8 116.2 113.4 110.5 105.7 112.8 130.5

6300 112.0 113.7 L13.9 L15.2 111.9 112.0 107.0 105.0 108.9 112.0 114.0 113.2 115.C 114.4 109.4 106.4 112.3 130.08000 112.5 114.9 L14.7 115.7 112.0 110.7 105.3 104.9 109.7 110.7 113.0 112.0 115.7 113.2 109.9 106.2 112.1 129.8
10000 110. 2. 112.8 112.1 114.1 109.8 109.3 103.1 103.3 107.3 108.9 111.8 110.7 113.9 111.3 108.3 104.0 110.3 128.0

12500 110.9 112.7 111.2 114.3 109.8 109.0 102.5 102.2 107.5 108.8 111.3 110.6 114.0C 111.0 108.7 103.5 110.2 127.916000 1CS.8 112.2 111.2 112.6 1C8.6 107.8 101.6 101.7 105.8 108.2 110.6 109.8 113.1 11C.8 107.1 104.3 109.3 127.0
20000 110.4 112.5 111.4 113.2 107.8 107.3 101.2 102.4 106.5 108.5 110.3 110.1 113.5 11C.9 107.9 104.3 109.5 127.2

OVERALL 130.9 132.4 136.1 132.1 136.5 131.4 126.5 130.0 129.4 129.4 131.8 133.9 132.5 131.2 126.9 126.5 131.4 149.1



TABLE X. - Concluded. FAR-FIELD 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 - 5 Pa; PWL referenced to 0. 1 pW.J

(e) Concluded. 100 Percent speed; fan physical speed, .2179 rpm; fundamental blade passage frequency, 544 hertz

(e-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FRE QUNCY ANGLE, DEG

1C 20 30 40 50 60 70 80 90 100 110 12C 130 140 150 160

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 30.5 METER RADILS

50 71.q 6,.1 70.9 70.8 7C.8 70.9 71.4 70.3 71.6 71.9 73.1 74.0 73.3 73.8 76.6 75.5

63 72.1 71.6 69.5 71.9 73.1 75.6 74.8 72.3 75.1 73.3 74.8 74.2 73.6 74.8 76.6 76.9

8J 77.L 75.8 71.6 75.1 78.8 81.3 80.0 77.1 81.0 79.0 79.3 78.2 77.3 77.0 78.3 77.5

100 1L.9 79.6 79.1 78.1 76.1 76.4 79.8 77.9 77.4 79.6 81.3 80.7 EC.3 EC.6 80.3 79.5

125 7;.5 82.0 81 A 90.8 78.8 79.3 83.3 79.5 79.5 80.5 81.7 82.1 81.8 82.0 80.8 78.5

160 8C.9 81.6 81.4 80.4 78.9 79.4 79.7 78.6 80.6 78.1 81.1 82.2 81.2 79.9 78.9 78.3

200 F1.4 82.6 81.8 79.4 79.8 79.3 77.1 75.9 78.4 76.9 78.9 e0.8 79.6 7c.8 78.1 77.5

250 85.5 84.5 83.6 82.1 92.3 80.8 79.0 78.1 79.1 80.5 82.5 83.7 83.0 81.8 79.5 77.7

315 F5.3 89.2 85.2 83.5 80.8 80.5 79.8 79.5 80.5 81.8 83.3 E3.4 E3.e 83.3 80.7 78.1

4b0 6F.3 87.0 87.8 85.2 84.2 83.2 81.3 82.0 83.2 84.2 86.3 e8.1 E5.7 84.8 81.3 80.1

500 9f.4 98.2 104.1 98.1 95.4 98.7 92.1 98.2 96.4 93.2 96.9 99.5 95.6 95.4 91.1 92.4

630 92.2 93.0 97.7 92.G 90.2 92.9 86.4 91.5 90.5 89.2 92.5 93.6 91.5 91.4 86.7 86.9

800 81.2 88.7 89.4 87.2 86.6 84.6 83.2 83.6 84.6 86.7 88.9 E8.6 90.4 89.2 83.2 81.6

100 3 .8 92.3 92.8 92.5 90.8 89.8 85.2 86.8 87.5 91.8 92.7 97.8 S4.2 93.0 87.3 88.2

1250 F7.6 89.8 90.6 90.0 88.0 86.3 83.5 84.0 85.5 88.6 90.3 93.7 91.5 89.5 84.8 84.7

1600 68.3 90.2 91.7 92.0 90.2 88.0 84.2 84.0 85.8 87.5 89.5 89.8 92.5 89.3 84.0 81.6

2000 86.4 88.2 89.7 90.1 88.2 85.4 81.9 81.2 83.9 85.9 87.7 87.2 89.9 87.6 82.7 79.8

2500 84.6 86.3 87.8 88.4 86.4 84.4 80.6 80.1 82.4 84.6 86.6 86.4 E8.9 86.6 81.8 78.9

3150 83.7 85.5 86.5 87.0 85.9 84.2 83.2 79.4 81.4 84.4 86.4 86.0 E7.7 86.2 81.4 78.4

- 4000 63.7 85.4 86.5 87.4 85.5 83.5 78.2 78.2 81.0 83.0 E5.0 E4.8 87.7 86.0 81.7 77.6

5000 82.2 83.6 84.4 86.2 32.7 80.2 75.7 75.4 78.9 80.7 83.2 82.0 E5.4 82.6 79.7 74.9

6300 EC.7 82.4 82.6 83.9 80.6 80.7 75.7 73.7 77.6 80.7 82.7 81.9 83.7 83.1 78.1 75.1

8000 80.6 83.0 82.8 83.8 80.L 78.8 73.4 73.0 77.8 78.8 81.1 80.1 83.8 81.3 78.0 74.3

10000 78.0 79.9 79.2 81.2 76.9 76.4 73.2 70.4 74.4 76.0 78.9 17.8 81.C 78.4 75.4 71.1

12500 76.5 78.4 76.9 80.0 75.5 74.7 68.2 67.9 73.2 74.5 77.0 76.3 79.7 76.7 74.4 69.2

16000 73.6 76.0 75.0 76.4 72.4 71.6 65.4 65.5 69.6 72.0 74.4 73.6 76.9 74.6 70.9 68.1

20000 71.4 73.5 72.5 74.2 68.9 68.4 62.3 63.4 67.5 69.5 71.4 71.1 74.5 72.0 68.9 65.4

OVERALL 100.9 1C2.4 106.2 102.7 10C.5 101.5 95.6 100.2 99.5 99.4 101.8 104.0 102.4 101.2 96.9 96.6

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.4 M 7'.3 85.2 93.0 92.6 92.4 94.4 9J.5 93.7 94.0 93.6 95.7 96.3 94.5 91.0 83.9 79.1

304.8 N 65.6 76.6 85.0 846 84.6 86.9 83.0 86.5 86.6 86.0 88.2 88.8 86.3 83.0 75.7 70.6



--4

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

C [SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.J

S-~. (a) 60 Percent speed; fan physical speed, 1311 rpm; fundamental blade passage frequency, 327 hertz

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

FFEFyCY'JC AKGLE, DEG SIMPLE POkER
SOURCE LEVEL10 20 10 4C J - 6 70 80 90 100 110 12C 13C 140 150 160 (SPLI (PWL)

1/3-OCTAVt JAND) SOUND PRESSURE LEVELS (SPL) CN 1.0 METER RADIUS

50 101.3 9c.L LCJ. 3 97.8 5;.0 97.5 99.6 97.3 97.3 98.0 96.8 95.9 S5.5 6.8 97.6 97.5 97.9 115.6h63 101.2 99.2 99).7 96.5 '8.2 96.8 95.0 95.5 95.0 95.8 93.7 94.1 S5.2 96.3 97.7 96.0 96.4 114.180 lIU.2 100.8 1CI.5 97.7 '8.2 97.3 97.0 97.0 96.8 97.8 98.0 58.6 S.7 9g.8 S.7 99.0 98.5 116.2

103 1C4.7 L0U3.4 103.2 102.6 1,1.2 1L0.1 100.9 99.1 98.9 100.4 9S.7 1S.3 101.4 10C2.2 101.1 98.1 100.9 118.6125 101. 10.8 101.1 107.3 101.8 106.5 10'.0 105.5 102.3 105.0 103.8 104.0 105.5 104.3 105.8 102.5 105.6 123.3160 LC6.8 L07.3 106.4 1)4. ' 102.9 1J3.3 102.1 103.3 103.4 103.4 103.3 105.0 104.3 103.4 103.3 100.8 103.9 121.6

200 11C.0 109.J 101.C 104.7 102.2 100.8 100.8 101.7 102.8 .100.8 100.5 1CI.1 1C2.0 IC2.5 101.3 59.9 103.0 120.7253 113.5 112.1 10).5 L07.3 106.3 105.0 102.6 102.3 103.1 104.6 105.3 106.9 107.8 107.5 107.0 102.8 106.5 124.2315 125.8 123.6 121.1 118.5 117.6 115.6 114.6 113.3 113.1 114.8 118.8 116.4 119.3 118.6 116.0 112.2 117.8 135.5

40J3 116.5 115.L 113.8 111.0 109.6 138.0 106.6 105.6 106.1 108.6 1C9.5 110.2 111.1 11C.5 108.8 104.5 109.9 127.650'j 114.0 113.3 111.5 109.8 109.0 106.2 105.0 104.5 105.5 107.0 1C7.5 108.8 10.8 1IC.2 108.8 104.2 108.5 126.2630 115.0 115.? 115.0 113.5 112.4 109.9 108.2 109.4 110.5 113.4 111.9 113.8 116.9 115.5 114.7 109.8 113.L 130.8

800 112.4 112.0 111.4 110.C IGG.0 106.5 104.5 104.2 104.9 107.5 108.4 11C.5 112.0 112.5 109.7 104.9 109.1 126.81000 112.6 113.1 111.8 11C.4 108.8 1J7.4 10t.4 104.3 104.9 107.1 109.1 111.2 113.8 113.9 111.1 105.7 109.9 127.61250 IIL.9 112.3 109.9 109.3 18.8 LUS5.6 102.6 102.3 102.9 105.1 106.8 IC8.2 110.f 11C.3 108.6 102.3 107.7 125.4

1600 110.7 111.0 109.7 108.7 107.3 104.3 101.0 100.3 101.5 104.2 106.0 107.1 110.3 1CC.5 107.5 100.7 106.8 124.5200) 110.u 110.0 109.0 107.6 106.3 103.3 99.5 99.0 l00.6 -03.5 105.3 105.9 109.5 108.8 106.8 100.9 105.9 123.62590 107.3 107.8 100.5 106.1 104.3 101.3 98.0 97.1 99.5 102.3 104.6 105.4 1C8.0 108.0 106.3 99.5 104.5 i22.2

3L50 IC6.3 107.5 L 6.0 L05.1 103.1 100.5 95.8 95.8 98.6 101.6 L04.0 104.6 106.8 107.1 104.6 99.1 103.6 121.34000 105.9 Lu6.2 105.2 104.7 102.7 99.4 94.9 94.9 98.1 100.1 102.2 103.2 106.4 106.1 104.2 98.2 102.7 120.45003 IC2.8 103.8 L03.1 103.1 100.6 96.5 92.3 91.9 96.1 98.0 101.3 101.1 104.6 103.5 102.5 95.6 100.7 118.4

6300 lC.9 L04.4 101.7 101.4 98.9 97.3 92.6 89.9 94.6 98.3 101.2 101.7 1C3.3 C103.6 100.9 96.2 100.1 117.88000 102.0 102.6 101.7 100.8 99.0 95.8 90.1 88.8 94.7 96.8 99.1 100.0 103.5 102.3 100.5 93.8 99.2 116.9
10003 99.1 100.3 99.0 99.C 97.0 93.8 87.1 86.5 91.6 94.0 97.3 97.7 101.3 99.6 98.3 91.6 96.9 114.6

12500 c8.3 98.8 97.8 98.7 96.0 92.3 85.7 84.6 90.8 92.7 95.5 96.4 ICC.5 SE.0 57.7 90.3 95.8 113.516000 15.4 97.2 95.9 95.3 93.0 89.2 82.9 82.0 87.3 89.7 92.7 93.5 96.5 95.7 93.8 88.0 92.8 110.5
20000 95.6 95.2 94.2 93.9 91.2 87.5 83.6 83.0 86.7 88.6 90.2 91.6 95.0 93.5 92.0 87.1 91.2 108.9

OVERALL 127.9 126.6 124i.8 122.9 121.8 119.7 118.1 117.6 118.0 120.1 121.9 121.8 124.2 123.8 121.9 117.3 121.9 139.7



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 2x10 - 5 Pa; PWL referenced to 0.1 pW.]

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

(a-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FREC1UENCY AGLE, DEG
1C 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 30.5 METER RADILS

50 71.6 6S.4 70.6 68.1 69.3 67.8 69.9 67.6 .67.6 68.3 67.1 66.2 65.8 67.1 67.9 67.8

63 71.5 69.5 70.0 66.8 68.5 67.1 65.3 65.8 65.3 66.1 64.0 64.4 65.5 66.6 68.0 66.3

30 7C.5 71.1 71.8 68.0 68.5 67.6 67.3 67.3 67.1 68.1 68.3 68.9 70.C 7C.i 70.0 69.3

100 75.0 73.7 73.5 72.9 71.5 70.4 71.2 69.4 69.2 70.7 70.0 69.6 71.7 72.5 71.4 68.4

125 78.1 80.1 77.4 77.6 78.1 76.9 74.3 75.8 72.6 75.3 74.1 74.3 75.8 74.6 76.1 72.8

160 77.1 77.6 76.7 74.6 73.2 73.6 72.4 73.6 73.7 73.7 73.6 75.3 74.6 73.7 73.6 71.1

200 FC.3 79.3 77.3 75.0 72.5 71.1 71.1 72.0 73.1 71.1 70.8 71.4 72.3 72.8 71.6 70.2

250 F3.8 82.4 79.8 77.6 76.6 75.3 72.9 72.6 73.4 74.9 75.6 77.2 78.1 77.8 77.3 73.1

315 .l1 93.9 91.4 88.8 87.9 85.9 84.9 83.6 83.4 85.1 89.1 86.7 89.6 88.9 86.3 82.5

400 E6.7 85.3 8+.0 81.2 79.8 78.2 75.8 75.8 76.3 78.8 79.7 80.4 81.3 80.7 79.0. 74.7

500 e4.2 83.5 8L.7 RO.C 79.2 76.4 75.2 74.7 75.7 77.2 77.7 79.0 E8.0 80.4 79.0 74.4

630 85.2 85.4 85.2 83.7 82.6 80.1 78.4 79.6 83.7 83.6 82.1 84.0 87.1 85.7 84.9 80.0

800 82.6 82.2 81.6 80.2 79.2 76.7 74.7 74.4 75.1 77.7 78.6 80.7 E2.2 82.7 79.9 75.1

1000 F2.8 83.3 82. 80.6 79.0 77.6 74.6 74.5 75.1 77.3 79.3 81.4 64.0 84.1 81.3 75.9

1250 82.0 82.4 90.0 79.4 78.9 75.7 72.7 72.4 73.0 75.2 76.9 78.3 80.7 80.4 78.7 72.4

1633 E0.8 81.1 79.8 78.8 77.4 74.4 71.1 70.4 71.6 74.3 76.1 77.2 E0.4 75.6 77.6 70.8

2000 80.O 80.0 79.0 77.6 76.3 73.3 69.5 69.0 70.6 73.5 75.3 75.9 79.5 78.8 76.8 7C.9

2500 77.2 77.7 76.4 76.C 74.2 71.2 67.9 67.0 69.4 72.2 74.5 75.3 77.9 77.9 76.2 69.4

3150 17.0 77.2 75.7 74.8 72.8 70.2 66.5 65.9 68.3 71.3 73.7 74.3 76.5 76.8 74.3 68.8

40J0 75.4 75.7 74.7 74.2 72.2 68.9 64.4 64.4 67.6 69.6 71.7 72.7 75.9 75.6 73.7 67.7

5030) 73.0 73.0 72.3 72.3 69.8 65.7 61.5 61.1 65.3 67.2 70.5 7 .3 73.8 72.7 71.7 64.8

6300 7C.7 73.1 70.4 7C.2 67.6 66.0 61.3 58.7 63.3 67.0 70.0 7C.4 72.0 72.3 69.7 64.9

9000 7C.1 70.7 69.8 68.9 67.1 63.9 58.2 56.9 62.8 64.9 67.2 68.1 71.6 7C.4 68.6 61.9

l1000 66.2 67.4 6t.1 66.1 64.1 60.9 54.2 53.6 58.7 61.1 64.4 64.8 68.4 66.7 65.4 58.7

12500 64.1 64.6 61.6 64.4 61.8 58.1 51.5 50.4 56.6 58.5 61.3 62.2 66.2 63.8 63.5 56.1

16000 5%.2 61.0 59.7 59.2 5o.9 53.1 46.7 45.8 51.2 53.6 56.6 57.4 60.4 5 .6 57.7 51.8

20030 56.7 56.3 55.3 55.C 52.3 48.6 44.6 44.0 47.8 49.7 51.4 52.7 56.1 54.6 53.1 48.2

VEF ALL 53.2 96.8 95.0 93.0 92.0 89.9 88.3 87.9 89.2 90.2 92.1 92.0 54.4 93.9 92.0 87.5

0ISTANC 1 SIDLLINE PERCEIVED NOISF LEVELS

152.4 M 7i.4 75.1 81.4 2.2 82.9 81.9 83.7 80.4 81.4 83.3 85.2 84.0 85.3 82.9 78.1 69.1

364.8 M 63.3 70.9 73.5 74.5 75.3 74.5 73.5 73.2 74.0 75.9 77.8 76.5 77.7 75.1 70.0 60.6



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 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

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

(b-1) Data referred to source and normalized to 1 meter
FRPCIJ: ,rY ANGLE, 0tG SI PLE POER

SOURCL LEVILI 20 4C 50 60 70 80 90 lou 110 12C 13C 140 150 160 (SPLI (PWL)

L/3-C1T4VL btN S'UND') PP6SSUIRL LEVtLS (SPL) CN 1.C METE RADILS

S 11.1 100.1 9. 135.7 1u.6 1 4.9 106 .2 103.4 134.2 104.4 103.4 105.3 IC4.9 103.2 100.7 100.6 104.4 122.1,. * 96.1 96. J '7. 2 
6

5.c 96.:3 9s.2 95.3 94.8 97.5 95.5 96.7 98.5 98.5 99.2 98.4 96.9 114.6I) IC.C ILI. 1 1. ) I. 99.3 98.8 99.1 9).0 99., 98.1 100.3 100.0 ICO.9 112.3 1C3.1 102.1 101.4 10G.4 118.1
11) IC .F 10C4.5 105.5 135. 103. 7 12.j 133.7 LU2.U 113.0 104.0 102.0 LC3.6 IC5.2 C15.7 103.8 102.2 103.9 121.6124 i.(I.P lu).7 13 :.2 138. 5 1J9.3 108. .3 1J5.8 106.8 105.3 106.3 105.7 1J6.9 108.0 108.0 107.0 104.7 107.4 125.1Ltu IC .6 I ;. 1 1. 127. 4 i6. 1 1i4.2 135.9 105.7 105.2 105.2 1017.5 IC.4 IC7.1 105.7 103.1 106.3 124.0

S 11..1 110.7 10;. L6..3 1 4.t 1L2.7 101.3 132.2 102.3 101.8 1C2.7 IC4.6 IC5.5 18C.7 1C4.8 102.6 104.8 122.5
213 112.' 112.i 111.i 110.4 1"A.5 107.5 10'.5 104.4 1U5.4 106.0 107.5 109.1 110.5 IIC.4 107.9 104.9 108.4 126.1iLh 11. .1 . 116 .7 116.2 114.1 114.1 1J9.7 107.7 108.2 109.1 110.1 110.6 112.4 112.1 11v.9 107.4 112.5 130.2

0) 121.4 126.6 L2;.2 128.6 127.2 12d.2 122.2 116.7 118.4 119.1 120.1 Ii.3 122.f 121.9 121.7 117.3 124.2 i41.9j I11.2 115.'4 11It. 114.7 113.4 111.4 1i3.' 108.1 108.4 109.2 llJ.9 111.7 113.4 113.7 111.7 108.1 111.9 129.6) 114.4 115.1 I1i. 7 114.6 113.4 114.2 137.7 137.9 138.7 109.9 111.7 113.0 114.6 115.2 111.7 107.6 112.3 130.0
1 J) 117.5 120.6 12.1 LIS.1 L117.5 115.1 115.1 114.9 113.5 115.3 116.8 llE.7 LlS.5 11S.8 117.8 113.9 117.4 135.110:., 11'.0 114.5 11i.5 113.', 112.4 19 .5 lu7.4 107.4 108.4 109.4 111.1 113.9 114.9 114.9 111.9 107.2 112.0 129.71250 114.9< L15.) L15.4 115. 112.8 110.1 LJ7.8 107.6 108.3 110.1 111.1 114.5 115.4 114.4 112.8 106.8 112.5 130.2

1t .J 114. 114.6 11't. 114.0 113.3 1,
9

.6 109.3 1I5.8 108.6 139.1 110.8 112.4 115.C 114.0 110.5 104.2 111.7 129.42Ju) 112. 113.P 11.1 113.1 111.6 iJ8.4 13.1 1U3.4 105.6 137.1 109.3 110.2 113.4 112.4 139.3 103.5 110.2 127.92O0 111.2 111. 111.5 112 1 .4 106.J 102.4 102.2 104.7 106.4 108.2 109.6 112.2 112.2 108.7 102.8 108.8 126.5

3150 113.3 11.C 11.5 112.2 1 7.7 105.0 101.2 10U.8 103.5 1J5.8 107.8 1C8.9 110.8 111.7 108.5 102.3 107.9 125.64(*J) 109.7 110.1.i 111.2 11j.3 1J/7. 104.2 9)7.3 99.5 102.8 103.8 106.5 107.6 110.5 110.3 107.3 101.1 107.1 124.85 I30 1(6.3 1 8.) 163.4 1;8.Q 1b. 7 1 1.' 97.2 97T. 100.7 102.2 104.9 105.5 C18.9 1C7.4 106.2 98.7 105.2 122.9
60 117.0 1C8.3 106.3 106.1 104.2 102.3 97.5 95.5 99.3 102.7 105.C 106.5 107.2 10.0 104.5 99.3 104.6 122.380JJ 1C.7 1UI.6 1u07.1 106.9 14.4 10j.7 95.6 95.1 100.3 101.1 104.1 1C5.4 107.9 106.9 104.6 98.3 104.2 121.9100u) 134.5 105.0 Ij4.7 C15.4 102.7 99.4 93.0 92.5 97.5 99.U 102.4 103.2 106.0 104.9 102.5 96.4 102.2 119.9

1:500 123.2 1u3.5 103.? 105.2 101.9 98.4 91.q 91.2 96.9 97.5 101.0 102.1 105.2 103.4 102.0 94.9 101.2 118.916J O11.1 102.1 t11.2 102.1 9;. 9 95.: 89.3 88.6 93.8 95.3 S8.4 99.6 102.3 101.8 98.7 92.9 98.7 116.4203Ou 1CC.7 1UL.8 10A.3 101.2 57.5 93.7 87.7 87.7 92.9 93.8 96.0 98.3 101.4 10C.3 97.5 91.9 97.4 115.1
OV'tl LL 129.? 12r.6 131. 0 130.4 128.9 L29.1 124.2 121.3 122.2 123.2 124.5 125.5 127.5 127.2 125.6 121.2 126.8 144.6



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 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

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

(b-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FREI $ci CY A%,,L , ocG

10 20 30 40 53 60 70 80 90 100 110 120 130 140 150 160

1/3-'0CTAVE 3AND SCLtJ' PRLSS9OR: LiVCLS (SPL CN 30.5 '1iTtR PDILS

5) 81.4 7C.4 7 .2 76.0 73. 75.2 76.5 73.7 74.5 74.7 72.7 75.6 75.2 73.5 71.0 70.
c

63 68.5 t7. 67.1 67.5 66.1 61.1 65.5 65.6 65.1 67. 6 5.8 67.u f8.F 68.8 69.5 68.7

al) 71.3 71.9 71.3 65.6 6i.1 tO9.4 9 .3 69 .3 6.4 70.6 70.3 71.2 72.6 73.4 72.4 71.7

101 77.1 74.3 75.8 76.1 74.0 72. 7 . 72.3 7 7 .3 73.3 74.3 72. 7.S 15. 7.0 74.1 72.5

125 7'.1 80J. 79.5 78.8 79.o 78.6 75.1 77.1 75.6 76.0 76.0 77.2 78.3 7E.3 71.3 75.0

16J 71.9 7 .5 7 '.2 77.7 76.4 75.7 74.5 76.2 76.3 75.5 75.5 77.3 76.7 77.4 76.0 73.4

200 EC.6 81.0 79.5 76.6 74. 3 73.J 71.3 72 .5 72.6 72.1 73.C 74.9 75.E 71.0 75.1 72.5

25J F. .7 82.7 A1.7 FC.7 78.8 77.8 74.8 74.7 75.1 70.3 77.8 79.4 80.8 8C.7 78.2 75.2

315 17.4 86.9 1.0 86.5 34.4 85.3 83 . 78.3 78.5 79.4 80.4 8C.q E2.7 82.4 81.2 77.7

I40J 7.6 96.8 c9.4 98. 3 97.4 98.4 )2.4 86.9 88.o 89.3 .3 E.3 .5 62.1 92.1 91.9 87.5

500 E5.4 85.6 84. 8 4.9 83.6 81.6 79.1 78.3 78.6 79.4 8L.1 81.9 13.6 82.9 1.9 78.3

633 14.6 85.3 85. 84.P 83.6 80.4 77.9 78.1 78.9 80.1 81.9 13.2 14.8 15.4 81.9 77.2

300 E7.7 90.8 S0.3 89.3 87.7 85.3 95.3 85.0 8 .7 85.5 17.0 E.S E;.7 CL.0 88.0 84.1

1000 E4.2 84.7 84. 7  
84.1 82.o 79.7 77.o 77.6 78.6 79.0 81.9 E4.1 85.1 15.1 82.1 77.4

1250 E5.L 85.7 85.5 85.4 82.9 80.2 77.9 77.7 78.4 8J.2 81.2 84.6 15.5 84.5 82.9 76.

1600 14.6 84.7 84.9 84.1 83.s 79.7 76.4 75.9 78.7 79.2 10.9 12.5 15.1 E4.1 QC.6 74.3

20U0 E2.8 83.., 84.1 83.1 81.6 78.4 74.1 73.4 75.6 77.1 79.3 8U.2 E3.4 82.4 79.3 73.5

2500 81.1 81.6 81.4 81.1 79.3 75.9 72.3 72.1 74.6 76.3 78.1 79.5 E2.1 2.1 58.6 72.7

3153 10.C 8C.7 80.2 79.7 77.5 74.7 73.9 70.5 73.2 75.5 77.5 78.6 EC.5 61.4 78.2 72.0

4000 7(.2 80.J 79.7 79.8 76.7 73.1 68.3 69.0 72.3 73.3 76.0 77.1 80.0 7S.8 76.8 70.6

500J 77.2 77.2 77.6 73.1 74.9 71.1 60.4 66.2 69.9 71.4 74.1 74.7 78.1 7E.6 75.4 67.9

6300 75.7 77.J 75.5 75.6 72.) 71.0 66.2 64.3 68.0 71.4 73.7 75.2 76.C 76.7 73.2 68.C

800) 74.8 75.7 75.2 75.0 72.5 8.8 o).7 63.2 68.4 69.2 72.2 73.5 76.C 75.u 72.7 66.4

1030 71.6 72.1 7L.6 72.5 69.8 66.5 63.1 59.6 64.6 66.1 69.5 7C.3 73.1 72.0 6.6 63.5

12500 69.. 69.3 6;.C 7C.; 67.7 64.2 57.7 57.u 62.7 63.3 66.8 67.9 71.C 6C.2 67.8 60.7

16300 64.9 65.9 65.6 66.2 o2. 59.5 53.2 52.3 57.7 59.2 62.3 63.5 66.2 65.6 62.6 56.7

200j 61.8 61.9 6i.4 62.1 58.6 54.8 48.8 4 .8 54.0 54.9 57.2 59.4 62.5 61.4 58.6 53.0

OViEPL I 56. s.8 13.- L 00.6 9.1 99.4 9..4 91.5 92.4 93.4 64.7 95.6 S7.6 S7.3 65.7 61.4

DISTANC E SIDtLINO PdRC8LIVED NCISt Lr:VELS

152.4 ' 74.8 F2.6 83.1 90.1 9.3 91.3 37.1 84.8 86.5 87.4 88.3 86.1 ES.2 E1.0 82.7 73.8

304.8 'A 65.6 74.4 8 .4 92.6 83.j 83.9 H3.1 77.6 79.3 8U.1 80 80 80.6 .6 E61. 79. 74.8 65.5



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 2x10 - 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 source and normalized to 1 meter
FRECU'T."LY AlNGLE, DLG SIMPLE POhER

SOURCE LEVEL1L 20 30 4C 5J 60 70 80 90 100 110 12C 13C 140 150 16C (SPLI IPWLI

1/3-nrl FAVz AND SCUND PROSSURL LEVtLS (SPL) CN 1.0 METER RADILS

5j IC U. 99.8 101. d1oC. 130.0 i10.2 101.5 1l1.5 101.7 103.6 102.2 1C3.4 163.7 105.2 106.0 103.5 102.5 120.263 11?.* 105.2 IJ,. 7 102.0 99. 1u4.2 109.8 103.3 105.2 107.2 109.5 108.1 105.C 106.8 108.0 104.6 106.5 124.2A3 103.8 104.3 106.5 101.7 10u.7 100.0 100.5 100.3 101.7 102.8 104.0 ICS.4 C16.2 1.7 108.2 105.9 103.9 121.6

10) 111.1 IC.'t IIu.6 l.9 0IG7.6 lu8.2 lu6.6 106.1 108.2 108.6 I19.2 IIC.G 1IC.1 11.4 110.9 108.1 109.0 126.7125 112.8 115.5 114.5 113.0 113.5 110.7 113.7 114.2 11L.3 111.8 112.0 112.4 112.7 113.3 115.0 109.6 113.0 130.7160 112.4 113.4 111.5 112.4 111.5 112.7 111.4 110.9 111.7 110.4 111.0 112.0 111.4 111.4 110.5 108.4 111.7 129.4

20J 11'.L 115.1 113.4 11C.9 108.9 106.7 106.1 106.4 106.6 107.2 108.7 109.0 ICS.4 10C.7 108.7 106.6 109.2 126.9253 116.J 116.j 11~.8 113.3 111.3 110.3 108.3 108.3 109.5 110.8 113.0 114.3 114.3 114.3 112.0 108.6 112.4 130.131 117.7 117.2 116.3 115.0 111.3 I10.5 109.2 109.5 111.3 112.2 113.5 11541 114.7 114.0 111.5 108.9 113.2 130.9

4J} 123.4 125.9 123. 121.7 120.2 117.6 115.1 115.4 116.4 118.2 118.7 11S.5 119.7 119.1 116.6 114.5 120.4 138.1r~u 131.6 134.', 131.4 129.7 128.4 123.6 120.9 121.1 123.4 124.7 125.1 125.7 124.9 125.1 123.2 121.8 128.1 145.843J 115.7 115.7 123.1 118.6 115.9 113.1 111.6 112.2 113.4 116.1 117.2 118.1 119.6 11.9 114.4 111.3 116.7 134.4

,00 111C.1 120.3 12J.9 119.8 118.1 115.6 113.4 115.4 117.1 119.4 120.4 120.2 122.4 121.4 116.1 112.7 119.0 136.7Lo0 121.5 123.2 122.5 124.7 121.9 118.4 117.7 122.4 125.2 127.2 127.5 124.1 128.4 124.5 123.2 118.8 124.5 142.21250 117.6 119.1 119.6 113.4 117.2 115.2 112.4 112.5 113.5 115.9 117.2 118.1 119.2 117.9 113.4 109.9 116.6 134.3

1400 117.3 119.1 119.6 IS1.C 118.0 115.1 111.8 111.3 113.0 114.8 116.6 117.2 11.6 118.3 113.1 108. 116.5 134.22J00 111.8 12C.1 119.3 LLS.3 117.8 114.6 111.0 110.6 112.8 115.1 116.0 116.9 118.6 118.1 114.1 108.7 116.3 134.02500 115.4 117.? 116.7 117.1 115.2 112.2 109.1 108.2 110.2 112.7 114.9 115.5 117.2 116.7 112.1 107.C 114.3 132.0

315) 114.6 11l.J L15.6 116.C 114.0 112.0 108.3 107.5 109.8 112.8 114.8 115.4 11.8 116.8 111.8 106.6 113.8 131.5403) 114'.4 115.7 L15.7 115.9 113.9 110.7 106.9 106.7 109.4 111.2 113.4 114.2 116.6 116.2 112.2 106.0 113.2 130.9u3oJ 112.9 113.5 113.7 114.4 t111. 108.2 103.9 103.9 107.4 109.0 111.7 112.0 114.5 113.2 110.4 103.2 111LL. 1 128.8
6l,), 111.7 114.2 112.5 113.C 110.1 109.3 104.8 102.5 105.7 109.5 111.7 112.5 113.5 113.8 1CS.C 104.7 110.7 128.48033 111. 113.5 113.1 113.1 110.1 107.8 103.3 102.5 101.0 108.8 111.0 111.3 114.0 113.0 109.5 103.3 110.4 128.1L U'l 110. LL.5 11).5 111.6 10.4 16.4 131.2 1300.5 105 104.5 106.9 1C9.7 109.6 112.7 111.0 108.1 101.6 108.7 126.4

125JO 1C;.2 110.4 10). 111.4 107.9 105.9 100.6 99.6 104.4 106.1 109.2 109.4 112.4 11C.1 108.1 101.6 108.2 125.916.U I17.4 LOQ.1 131.4 108.7 LJ5.2 103.1 97.9 97.1 101.4 104.1 107.1 107.6 110.1 108.9 105.1 99.9 106.1 123.820juv ](7.0 107., 10,.9 10C3. 103.8 101.6 95.3 96.3 101.0 102.9 105.4 106.2 108.9 107.8 104.3 98.9 104.9 122.6
rVF rLI I!4.) 136.3 131. 13.3.3 131.6 128.2 12S.0 127.2 129.3 131.1 131.8 131.3 133.C 131.6 128.4 125.9 131.8 149.5



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 2x10 - 5 Pa; PWL referenced to 0.1 pW.j

(c) Concluded. 86 Percent speed; fan physical speed, 1874 rpm; fundamental blade passage frequency, 468 hertz

(c-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FtQIIN4CY b6;Lt, OEC
16 20 30 43 53 60 70 80 90 100 11 12C 13L 140 150 160

1/3-f.CTAVt rAND SOUNO PRLSSUJ E LEV.LS (SPL) CN 30.5 METLR RADILS

50 i4.1 7C.1 71.3 7C.8 7C.3 70.5 71.8 71.8 72.0 73.3 72.5 72.7 74.C 75.5 76.3 73.8

63 . 75.5 73.0 72.3 69.3 7t.5 79.1 73.6 75.5 77.5 79.8 78.4 75.3 77.1 78.3 74.9

83 74.1 74.: 73.8 72.C 71.0 70.3 70.8 70.6 72.0 73.1 74.3 75.7 76.5 78.0 78.5 76.2

10; f1.4 75.7 83.S 79.2 77.9 78.5 76.9 76.4 78.5 78.9 79.5 eC.3 EC.4 81.7 81.2 78.4

1213 3.1 85.8 85.1 83.3 83.8 81.0 84.0 84.5 81.6 82.1 82.3 82.7 83.0 83.6 85.3 79.9

160 F2.7 83.7 84.8 82.7 61.8 83.0 81.7 81.2 82.U 80.7 81.3 62.3 61.7 61.7 80.8 78.7

200 :2.9 85.4 83.7 81.2 7q.2 77.0 76.4 76.7 76.9 77.5 79.0 75.3 79.7 8C.0 79.0 76.9

25) 6.3 e6.3 85.1 83.6 81.6 81.1 78.6 78.6 79.8 81.1 83.3 84.6 84.6 84.6 82.3 78.9

315 .E.C 87.5 86.6 85.3 31.6 81.1 79.5 79.3 81.6 82.5 83.8 85.4 85.0 84.3 81.8 79.2

400 3.6 2 .1 9.8 91.9 90.4 87.8 85 .3 85.6 86.6 88.4 88.9 ES.7 ES.S 8 .3 86.8 84.7

500 IC1.8 104.6 107.f 99.9 98.6 93.8 91.1 91.3 93.6 94.9 95.3 95.9 S5.1 95.3 93.4 9.2.0

630 68.9 89.9 90.3 88.8 86.1 83.9 31.8 82.4 83.6 86.3 87.4 88.3 89.8 89.1 84.6 81.5

800 s.3 sC.5 q1.1 90.0 38.3 85.8 83.0 85.6 87.3 89.6 90.6 90.4 92.6 91.6 86.3 82.9

1003 91.7 93.4 92.7 q4.9 92.1 88.6 87.9 92.6 95.4 97.4 G7.7 94.3 58.6 94.7 SC.4 89.C

1250 E7.7 69.2 8'.7 88.5 87.3 85.3 82.5 82.'1 83.6 86.0 87.3 eE.2 ES.3 88.0 83.5 80.0

1600 F7.4 89.2 81.7 89.1 88.1 85.2 31.9 81.9 83.1 84.9 86.7 21.3 ES.7 EE.4 83.2 78.1

2003 F7. 8 90.1 8).3 89.3 87.a 84.6 81.0 80.6 82.8 85.1 86.0 86.9 68.6 88.1 84.1 78.7

2503 8P.3 87.1 8o.6 87.0 85.1 82.1 79.0 78.1 8J.1 82.6 84.8 85.4 87.1 8t.6 82.0 76.9

3150 84.3 V5.7 3 .3 85.7 83.7 81.7 78.0 77.2 79.5 82.5 84.5 E5.1 66.5 6.5 81.5 76.3

4000) e3.9 85.2 8n.2 85.4 83.4 80.2 76.4 76.2 78.9 80.7 82.9 83.7 86.1 85.7 81.7 75.5

5030 Fi.1 82.7 93.9 83.6 81.1 77.4 73.1 73.1 76.6 78.2 80.9 61.2 3.7 82.4 79.6 72.4

6300 PC.4 82.9 81.2 81.7 78.9 78.0 73.5 71.2 74.4 78.2 80.4 61.2 E2.2 62.5 77.7 73.4

8000 7'.') 81.5 81.2 81.2 78.2 75.9 71.4 70.6 75.1 76.9 79.1 79.4 82.1 81.1 77.6 71.4

10003 77.3 78.6 77.6 78.7 75.5 73.5 68.3 67.6 71.6 74.0 76.8 76.7 79.6 78.1 75.2 68.7

1250J 74.9 76.1 75.3 77.1 73.6 71.6 66.3 65.4 73.1 71.8 74.9 75.1 78.1 75.8 73.8 67.3

16000 71.2 72.9 72.2 72.6 69.1 67.0 61.8 61.J 65.3 67.9 71.0 71.4 74.0 72.7 69.0 63.7

20000 68.1 63.7 63.0 69.l 64.9 62.7 57.4 57.4 62.1 64.U 66.5 '7.3 70.C f8.9 65.4 60.C

(2CVEE . L 16'.1 106. C1C.8 10.
4 

1C1.7 98.3 96.1 97.4 99.4 11.2 101.9 1C1.3 103.C 11.6 98.5 96.6

CI STAN( F SIOLLINuL Pe Cr IVED NCISL LtViLS

152.4 7;8.9 89.1 94.9 93.2 93.4 91.3 89.6 90.6 93.0 94.8 95.2 94.1 94.5 91.2 85.5 78.4

304.F ' fC.5 8UA R87. 85.4 85.8 83.8 82.2 83.2 85.5 87.3 87.7 86.6 86.7 83.3 77.4 70.0
V1



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 2x10- 5 
Pa; PWL referenced to 0. 1 pW.]

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

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

Mv .A3LN , GI) SI/'PLE POItP
SOURC6 LEVELI. 2C 3) 4J - I 63 7i 80 90 13 113 ]20 13C 140 150 160 (SPL) (PWL)

1/3-C.lLAV, 84Y9) SCIJNP4). PRSSJtII. LL:ViLS (SPL) CN 1.G METER RACILS
5J 1C'. 1i. - I L3.'; 101.) 13. 12., 12.4 103.3 1 4.1 103.8 103.9 1C5.4 1C!.E 1Cf.9 108.9 107.5 104.5 122.21 -L.I. 137.'S 16".5 IJl.t, i A.L IU.6 139.8 102.1 113.5 110.6 104.8 107.4 106.3 107.6 109.3 107.4 107.9 125.6I%) I>. i. 1 .I . 131. lJl.r3 u3.3 133.9 102.4 135.1 105.4 105.8 107.2 C108.8 105.8 11.3 108.7 106.2 123.9

1), 11':.1 11(.,, 11.& IL1r. IIC.3 l,.6 1J9.1 113.1 113.1 112.6 112.0 113.7 114.2 113.6 113.C 111.C 112.4 130.117', 11-.7 1.4 .11 ._) 5 112.u L11.' 111.2 112.U 112.9 113.4 114.4 114.0 114.9 114.7 113.9 110.8 113.4 131.11,) 11 ;.3 115.5 1li.3 il/.j 111.6 111.3 113.7 11i.u 112.0 112.3 114.2 113.7 113.3 113.2 112.0 110.5 112.6 130.3
'3 11 1 16. .l. 1 1 1.. 13. Iu7.6 137.1 101.6 108.3 1J8.6 110.1 110.4 111.6 111.1 110.6 10E.7 110.4 128.2I') ]1,.7 11H.,, I11;. 113., 113.1 112.7 11).1 110.7 111.6 112.9 115.1 115.3 116.2 116.1 113.2 109.8 114.1 131.831. ?.. 1 1 7 117.8 15.8 113.2 112.2 111.3 112.8 113.5 114.2 116.2 116.9 117.C 115.7 113.3 111.1 115.2 132.9

4U3 1 1.4 123.1 I12,.1 11. .il.1 I16.2 116.7 117.2 118.1 118.7 120.6 11.6 12i0.f 11S.2 115.9 113.4 119.1 136.8,03 I.?.2 1 15.'1 1'3.2 132." 134.5 129.2 133.4 133.2 133.7 133.9 134.2 131.0 132.4 13C.2 126.7 126.6 132.8 150.5,,0 ] 'J,, 23..5 177.5 121.4 120.4 116.4 11.0 IR I.5 119.5 120.7 121.7 121.0 122.7 121.7 116.9 114.9 120.5 138.2

I0 121. 121.7 1,:.? Ili.'; 1. 116.7 115.2 116.1 117.4 118.9 121.2 121.8 123.t 122.7 115.9 113.0 119.9 137.61LUO :24. 126.2 127.7 124.5 122.7 IZ.C 121.2 122.0 122.7 124.8 126.0 127.6 12E.C 127.3 120.2 118.0 124.9 142.61)5) 11.7 121.0 ?oj.c
, 
119.9 116.; 116.5 114.2 115.2 116.9 118.2 120.4 121.3 121.S 12C.2 115.5 112.6 118.9 136.6

11?O ]2].1 172.3 1?.. 122.( 122.0 120.3 115.0 115.811 118.1 118.5 121.1 121.2 123.5 12i.1 116.5 112.7 120.4 138.11000 J11.6 121.1 121.3 120.8 119.6 117.6 113.3 113.6 115.9 117.3 119.4 119.4 122.1 I19.6 115.1 111.0 118.6 136.3?50) 111.1 1 1.:,' 118.'; 119.1 117.3 115.1 1ll.6 111.8 114.1 116.3 118.3 l18.0 120.3 11E.6 113.8 os109.7 116.9 134.6
31,U 11t.7 1r'. 3 11.2 118.0 116. 1 114.8 111.5 11I.0 113.5 115.5 118.2 11.1 12iC.C 11.7 113.3 109.9 116.5 134.24000 1I1.3 Ild.4 lliI.l llts.3 116.1 114.U 109.8 110.4 113.0 114.1 L16.6 116.7 11S.1 118.3 113.6 108.5 115.8 133.55J 3 114.6 115.'. 116.1 117.1 114.0 111.3 IJ7.5 107.6 111.1 112.0 115.1 114.1 117.6 115.1 111.8 105.8 113.8 131.5
6303 113.8 16.5 115.3 115.1 112.5 112.? 1308.0 106.6 109.5 112.7 115.5 115.0 116.0 11'.7 110.6 106.5 113.4 131.18000 114.4 115.9 115.6 115.4 Ii,.6 111.4 105.6 106.4 110.4 111.6 114.4 113.6 117.C 114.8 111.3 105.8 113.1 130.81003 112. 113.3 113.3 114.7 111.3 11., 104.5 104.7 108.3 109.7 113.0 112.2 115.3 113.0 109.7 104.1 111.5 129.2
15o9j 11.2 117.3 112.6 114.4 110.2 109.7 103.6 103.9 108.4 109.4 112.6 112.2 115.6 112.2 11C.1 103.9 111.2 128.91600 110.4 112.1 11i.0 111. ,107.5 106.7 101.2 102.0 105.7 1I7.4 110.7 110.4 113.0 111.6 107.4 102.5 109.1 126.820030 1C;, , 11J. 110.3 110.6 106.4 105.4 133.1 101.4 105.3 106.3 1C9.2 109.4 112.3 110.3 107.1 101.5 108.1 125.8

OVRALL 1'.. 137.3 13&.2 135.2 135.9 132.0 13'+.3 134.2 134.9 135.5 13f.3 134.8 13(.2 134.6 130.4 128.9 135. 0 152.7



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 2x10 - 5 Pa; PWL referenced to 0. 1 pW.

(d) Concluded. 93 Percent speed; fan physical speed, 2033 rpm; -fundamental blade passage frequency, 508 hertz

(d-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

IFRZC(1I,!WY 
AGLE, DEG

i( 20 C 2 C 50 60 70 ,30 90 100 11 12C 13C 140 150 160

1/3-0CIPVE RAND SOl0D PRESSIRE LLVELS (SPLI CN 30.5 METEk RADILS

.U 7.9 72.
9  7"4.2 72.2 71., 72.6 72.7 73.6 74.

4 74.1 74.2 75.7 17.1 11.2 71.2 77.8

, 1.1 773.; 7.S 71.9 74.9 79.1 8.1 72.4 80.8 80.9 75.1 77.7 76.6 77.9 79.6 77.7

3 71.1 7.4 7';.6 72.1 72.2 74.1 74.2 73r1 75.4 75.7 76.1 77.5 79.1 80.1 80.6 79.0

IC") .4 F.3 Ei.l 75.5 BC.3 F-v.S 79.4 8U.4 83.4 82.9 E2.3 E4.C 84.6 83.9 e3.3 81.3

121i P4. P5.7 35.2 P3.8 82.3 82.2 81.5 82.3 83.2 83.7 84.7 84.3 65.2 85.0 84.2 el.

I-V F't.6 8 .$ 84.- 8?.t 81.3 8L.6 81.0 81.3 82.3 82.6 84.5 84.0 E3.f 83.5 82.3 80.8

:0) f.1 86.' F14.4 7c.5 7S.8 77.3 77.4 78.q 78.6 78.9 80.4 C.7 EI.S E1.4 e80. 79.0

Z '-J MQ .i i A 6) .',.J 34.2 83.4 83.0 80.4 81.J 81.9 83.2 85.4 85.6 86.5 86.4 83.5 80.1

31i 1 .3 ',o.0 8i. 8 .1 83.5 82.5 81.6 83.1 83.8 84.5 86.5 87.2 E7.3 86.0 83.6 81.4

4G .0 i.I. r3.3 52.3 8 . 88.9 86.4 86.9 87.4 88.3 88.9 J53.8 ES.8 5 .E 85.4 e6.1 83.6

50.) 16B.4 10(.1 103.4 102.7 134.7 99.4 103.4 103.4 103.9 104.1 104.4 101.2 I12.6 1CC.4 96.9 96.8

63') '2.2 ;3.7 '.7 91.6 9u.6 86.6 88.2 88.7 89.7 9J.9 91.9 51.2 52.5 51.9 87.1 85.1

30OJ ';].4t I 1." 52.4 90.1 PP. i6 86.L 85.4 86.3 87.6 89.1 G1.4 52.0 53.8 52.9 86.1 83.2

10 ' 55.0 ;6.4 11.5 54. .7 52.) 92.2 91.4 "2.2 92.9 95.0 56.2 97.8 58.2 57.5 90.4 88.2

_J kY. .' ' I 1. i .U 88.5 56.6 04.3 85.3 87.0 88.3 50.5 91.4 92.C 50.3 E5.6 82.7

I, 0, 3.. r . .4 - 7 5?.7 W2.1 90.1 85.1 85.9 88.2 83.0 91.2 51.3 c3.6 G2.2 86.6 82.8

23i.'i F'.6 91.1 9i.3 50.H 69.6 87. 83.3 83.6 85.9 87.3 89.4 85 4 52.1 85.6 85.1 81.0

25 'J l,7.u t.7 '. 9 3' .C 87.2 85.0 A1.5 HI81.7 84.0 86.2 88.2 81.9 50.2 88.5 83.7 79.6

315. (.4 7 .' tT. 87.7 86.4 84.5 81.2 80.7 H3.2 85.2 87.9 F7.8 85.7 88.4 83.0 79.6

483 3' F ' 11 .1 3 A7 1.u 85.u 83.5 79.3 79.9 82.5 83.h 86.1 86.2 e8.6 87.8 83.1 78.0

001 p-. P P4.31 35.3 8.3 83.2 81.0 70.7 76.8 80.3 81.2 84.3 E3.3 E6.8 84.3 81.0 75.0

P30 ) ,. 85.2 ',.1 e3.U 81.2 31. 4 7h.7 75.3 78.2 81.4 84.2 83.7 84.7 E4.4 79.3 75.2

.i) 3 .' ('3. Hs.?1 i33.5 9C.7 79.5 74.7 74.5 78.5 79.7 e2.5 81.7 85.1 82.9 79.4 73.9

iJL) I q.( 40.) .).4 8. 78.1 77.3 71.6 71.4 75.4 76.8 80.1 79.3 E2.4 8C.1 76.8 71.2

12',0 1 7c 78.6 73.3 "C.I 7.0 75.4 6,.4 69.6 74.1 75.1 78.3 77.9 E1.3 11.9 15.8 69.6

l)6jv 7..2 7 .'9 7. 75.4 71.4 70.6 65.1 65.8 69.0 71.2 7'..5 74.2 76.S 7!.4 71.3 66.3

2uo0J li.q 71.1 71.4 11.7 67.5 60.5 61.2 62.5 66.4 67.4 70.3 7C.5 73.4 71.4 68.2 62.6

IIV-KALL I C4.4 1C7.1; lu..
4 

105.3 1u6.1 1J2.i i04.5 1o4.4 1U5.1 105.6 1G6.4 Lt.4.9 1l.
";

. 104.7 100.4 G5.0

.I ST I ., S I ~LINF PR:CtlV0O NCISr LLVtLLS

152.4 P 7'.l qc.8 .. 4 55.? 57.3 95.2 -6.9 97.4 98.8 99.3 10j. J 7.8 58.0 '4.5 87.8 81.8

304.E ( ;'.5 82.f5 85.5 87., d3.' d7.7 ;39.8 903.4 91.6 92.1 92.7 90.3 90.4 8C.7 79.7 73.5
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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 2x10- 5 Pa; PWL referenced to 0. 1 pW.]

D (e) 100 Percent speed; fan physical speed, 2186 rpm; fundamental blade passage frequency, 546 hertz

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

r 4 ,hGLc, OD.C SIPLE POWER
SOURCE LEVEL1. 2C 1- 4C 53 bJ 70 80 90 liJ II0 12C 13(C 140 15CO 16 (SPL) (PWL

Z1/3-'I(T VL Aird SOiJND PFRISSi; LEVELS (SPL) CN 1.0 METER RADILS

1c , , 1i .7 l1,3. 1.3.7 1,3.9 10,.7 135.1 105.1 106.6 IC6.6 107.0 IC8.6 11C.1 111.2 110.C 106.7 124.4Aj 1,. 1L.u 1. 1.  
J 0i 1~J. ; 5. 1,.7. 9 

137.2 105.5 107.3 106.7 107.3 107.6 10.C 10S.8 111.0 110.4 107.5 125.2I I. ll.' 1 J.I LJ1. 11.. I14.1 11.5 111.2 13.S 112.0 113.0 112.5 111.4 112.5 113.0 112.8 112.4 13C.1
luj .'. 113.3- 113.5 117.2 1,)q.3 111.j 111.3 113.2 111.2 113.5 116.7 115.8 114.7 118.3 115.8 114.6 113.9 131.6I?) ]i,.$

' 
II'. 115.7 l1.7 13.u 114.j 113.7 113.8 11.0 115.8 116.7 116.8 17.L 117.5 116.8 113.3 115.5 133.2'.0 1',1.r il1~

.
4 

11,.4 i 1.9 113.2 115.4 113.2 114.q 115.4 115.9 116.2 16.5 11.7 11!.7 115.4 113.8 115.4 133.1
0 ]1.2 117.1 1i. 113., 113.t, 112.1 12J.9 131.3 112.4 111.3 112. 114.2 113. l. 113.8 12ll. 113.3 131.05j 1;'?. l.6 130.1 117.4 116.2 115.4 113.2 113.2 112.9 1 14.9 116.7 11E.5 117.9 118. 115.6 113.0 116.3 134.0:31 11,. liJ.P lli. 117.8 115.9 11.8 113.6 114.h 115.3 116.3 117.8 11S.2 118.S 11E.1 115.1 113.3 I17.1 134.8

.J ] j 1. 12i.7 1. 122,. . 11.3 118.1 115.9 116.9 117.4 119.7 120.8 121.9 121.6 125.9 116.2 114.8 125.8 137.51 J0 ) I l. 13. 12.1 21. 11.1 11.1 116.4 1. 132.1 121.6 12.8 132.5 133.6 2. 124. 12 15.7 13.f 149.1lj 1;. 12.4, 13.1 .12,.(, 12. 12 12.123.2 126.6 126. .12 11.4 12 e. 124 .2. 5.6 12. 10.9 120.8 126,3 140.5
RO 1i2.3 122.P 123.7 122.t 121.5 I12.1 118.3 118.1 119.0 121.3 122.8 124.4 125.0 124.5 117.8 115.2 12Z.O 139.7100 12'i.2 12.7 12,.6 12.Z . 7 123.7 12. 1. 11.2 122.5 123.0 123.7 120.8 128.6 122.5 125.7 119.2 118.9 125.3 143.01?5J I1 .,: 123.9 13,.l i2,.3 1LZ2. 121.1 118.4 119.7 123.4 121.6 124.2 120.0 126.7 123.2 118.2 116.5 122.9 140.6

4 j- 112.9 114.j 125.5 125. 124.2 120.5 114.0 llH.9 12.0 121.4 123.2 124.3 125.S 122.7 116.7 114.1 122.7 160.4500)31 i.i 122.1 124.2 12.2 121.6 115.1 116.6 116.5 117.8 120.1 121.1 121.9 124.0 120.6 115.5 112.3 120.7 138.9256u 11'.4 12.3 120.t 12.:5 1.3 11.9 115.3 11.6 116.6 118.8 120.4 121.0 122.3 111.8 114.4 111.3 119.9 137.1
3150 111.2 11.8 12j.0 121.3 115.3 119.5 110.3 114.1 115.7 118.5 120.3 120.8 115.8 12(.0 114.0 111.3 119.0 136.34000 1l .4 2. t20.0 121.5 119.4 113.5 114.2 113.1 114.9 117.0 118.7 120.2 121.9 11 .7 114.7 110.3 118.5 136.25U00 11, .7 117.2 113.2 120.2 116.7 115.3 111.5 110.7 112.8 114.5 117.5 116.8 119.8 116.2 112.8 107.3 116.2 133.9
6,10. }]n.7 11P.., 111.0 11F.5 115.3 116.2 112.2 109.5 111.7 115.3 117.5 117.8 118.3 117.5 111.5 108.3 115.9 133.6Room0 116.6 111.o I.3 119.8.0 115.3 115.1 110.3 109.1 112.6 11I.3 116.5 116.6 11.0 116.5 112.7 107.7 115.6 133.310000 11t.2 115.1 115.? 117.7 113.7 113.9 108.2 108.2 110.5 112.5 115.2 115.1 117.5 114.8 111.2 105.8 114.0 131.7

1?9 0) 11o.6 115.3' 114.8 I1F.0 113.1 113.6 108.1 107.5 110.8 112.1 114.8 11.3 117.8 114.0 111.8 106.0 113.9 131.616003 142.3 114.3 113.4 115.2 111.3 llu.9 105.6 105.3 108.2 110.4 113.6 113.8 115.2 113.5 109.9 104.7 112.0 129.720200 113.0 113.2 112.5 114.5 11C.2 109.7 104.2 104.9 107.9 109.8 112.3 112.9 114.7 112.8 109.9 104.4 111.2 128.9
GVE l . 13.0 13.4 139.2 137.4 136.2 134.2 132.2 134.5 134.8 134.4 135.2 137.3 138.4 135.0 130.8 129.8 135.6 153.3



TABLE XI. - 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 2x10- 5 Pa; PWL referenced to 0. 1 pW]

(e) Concluded. 100 Percent speed; fan physical speed, 2186 rpm; fundamental blade passage frequency, 546 hertz

(e-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FFi CU:':ICv ANGLE, nEG
10 20 30 40 53 60 70 80 90 100 110 12C 130 140 150 160

1/3-CCTAV * .AND SOUNO PRESSURE LEVELS (SPL) CN 30.5 ME7ER RACILS

5) 75.q 72.2 75.C 74.2 74.0 74.2 75.0 75.4 75.4 76.9 76.9 71.3 78.9 EC.4 e1.5 8C.3

6 73.6 76.3 73.6 73.b 75.8 78.1 77.5 75.8 77.6 77.0 77.6 77.9 79.3 80G.1 81.3 80.7

J0 12.3 82.2 77.C 77.7 81.5 84.8 83.8 81.5 84.2 82.3 83.3 82.8 EI1.7 82.8 83.3 83.1

10u 9. P 83.6 83.9 83.5 79.6 81.6 81.6 82.6 81.5 83.8 E7.C 86.1 85.C 86.6 86.1 84.9

125 F .1 85.6 86.0 86.0 83.3 84.6 84.0 84.1 84.3 86.1 t7.0 87.1 87.3 87.3 87.1 84.2

160 FE.P 86.7 F6.7 85.2 83.5 85.7 83.5 85.2 85.3 86.2 E6.5 86.8 ET.C 8e.0 85.7 83.7

200 7.4 8e.6 8..2 E4.1 83.9 82.4 81.2 31.6 82.7 31.6 83.1 84.5 84.2 84.2 83.9 81.9

25, P,.7 89.2 87.0 87.7 86.5 85.7 83.5 83.5 83.2 85.2 87.0 18.8 88.2 88.7 85.9 83.3

315 F'.9 1.1 80.2 88.1 86.2 86.1 83.9 84.9 85.6 86.6 88.1 ES.5 89.2 88.4 85.4 83.6

'00 91.8 92.6 93.1 90.8 E9.5 88.3 86.1 87.1 87.6 89.8 91.0 92.1 91.8 91.1 86.6 85.0

5'J 102.0 101.8 105.1 103.5 103.1 1iu.0 Q9.0 102.1 102.3 100.1 99.0 102.7 103.8 E8.3 95.0 95.9

63) 97.8 97.8 10J.3 98.8 98.1 95.1 93.4 96.3 96.8 96.1 95.3 S.4 99.8 95.8 91.1 91.C

8JO 2.5 93.0 93.9 93.C 91.7 90.4 88.5 88.Q 89.2 91.5 93.0 94.6 95.5 94.7 88.0 85.4

1('uO 4.4 95.9 96.2 96.4 93.9 9-.9 91.4 92.7 93.2 93.9 97.0 98.8 99.7 S5.9 89.4 89.1

125J c2.7 94.3 94.2 94.2 92.2 91.2 88.5 89.8 90.5 91.7 94.3 96.1 96.8 93.3 88.3 86.6

lh0J 3. 94.1 95.6 Sc.C 94.3 91.0 88.1 89.0 90.1 91.5 93.3 94.4 96.C 92.8 86.8 84.2

20JJ 91.1 92.1 93.0 93.6 91.0 90.1 86.6 86.5 87.8 90.1 91.1 91.5 94.0 90.6 85.5 82.4

250 i 9.3 '3.2 0j.5 92.2 90.2 88.8 85.2 84.5 86.5 88.7 90.3 90.9 92.5 89.7 84.3 81.2

313) /7.; 89.5 E'83 91.0 89.0 89.2 85.0 83.7 85.4 88.2 90.0 90.5 51.5 89.7 83.7 81.0

4u3"J Fi.1 f9. 893. 91.; 88.9 88.0 83.7 83.0 84.4 86.5 88.2 89.7 91.4 89.2 84.2 79.8

5UJo Et.9 86 .4 7.*4 8S.4 85.V 84.5 33.7 79.9 82.0 83.7 86.7 86.0 89.0 E5.4 82.0 76.5

63J -. 4 PC.9 85.7 87.2 84.u 84.9 80.9 78.2 80.4 84.0 86.2 86.5 17.0 86.2 80.2 77.0

36Jo f4.7 15.7 '.l1 137.1 83.4 83.2 79.4 77.2 80.7 82.4 84.6 84.7 87.1 84.6 80.8 75.8

103JJ E1.9 R2.9 .8/.3 84.8 8U.8 81.0 75.3 75.3 77.6 79.6 82.3 82.2 84.6 81.9 78.3 72.9

125J00 P.. 81.0 83.5 83.7 78.8 79.3 73.8 73.2 76.5 77.8 80.5 81.0 83.5 79.7 77.5 71.7

lJO) 77.1 78.1 77.2 79.1 75.1 74.3 69.5 69.1 72.0 74.2 77.4 77.6 79.1 77.3 73.7 68.5

2JCo, i', .1 74.2 73.( 75.6 71.3 70.8 65.3 66.0 69.0 70.9 73.4 74.0 75.8 73.9 71.0 65.5

(' Alt I i0.l1 1i(. 103.2 1u7.5 106.3 104.2 102.4 104.6 105.0 104.5 105.2 107.4 1C0.4 IC!.0 100.8 100.C

ITSTAN( I S1I[?LIN2 PERCIVED NOISt LEVELS

152.4 M FC.7 HS.3 95.3 97.4 98.0 97.5 95 .2 98.3 99.1 98.9 99.0 100.2 10C.C 94.7 87.9 82.6

304.1 A l1.1 i .7 87.3 89.5 9C.4 89.9 88.8 91.1 91.8 91.5 91.4 92.7 92.4 86.7 79.7 74.3



0

TABLE XII. - 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 2x10 - 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

FRECUiLNCY AN;LE, DEG SIMPLE POhER
SOURCE LEVEL

lu 20 30 4C 53 60 70 80 90 100 11G 12C 13C 140 150 160 (SPLI (PWL)

113-CCTAVL BANJ SOUND PRESSUP, LEVELS (SPL) CN 1.C METER RADILS

5J 1C1.7 102.4 102.9 101.S 10C.4 99.0 99.4 99.0 98.4 97.u 18.7 St.5 96.S 95.9 97.4 98.6 99.2 116.9
63 1b.C0 101.4 101.7 99.3 98.5 97.2 95.0 96.2 96.0 94.2 96.2 94.8 95.7 94.9 97.4 97.9 97.5 115.2
80 ClC.i 101.6 102.4 c5.6 98.9 99.1 97.9 98.4 97.9 98.7 100.2 SS.3 ICC. SS.6 99.9 99.9 99.5 117.2

1030 1C.7 102.7 103.5 103.5 100C.7 100.5 100.8 98.7 99.5 103.2 100.5 59.9 101.7 1CI.C 100.8 99.C 100.9 118.6
125 1C7.2 lu9.0 101.3 106.5 106.2 l15.0 105.3 103.8 102.5 106.3 106.5 105.3 105.7 104.3 105.7 103.7 105.7 123.4
160 1L5.7 1IC.5 10',.5 105.2 10C4.2 102.0 101.2 101.4 102.4 102.2 1C2.5 103.6 102.4 1C;.9 102.5 101.6 103.2 120.9

200 IC(.7 1Ce.4 106.7 105.2 102.4 100.4 99.2 100.U 100.9 99.9 100.4 101.f 1C2.2 101.9 102.2 100.7 102.4 120.1
253 110.4 11C.7 109.2 109.0 107.7 106.2 103.4 102.7 103.0 104.9 106.0 107.3 108.0 107.7 106.9 103.3 106.7 124.4
315' 122.6 122.6 121.6 125.4 123.6 118.6 118.4 114.6 114.4 119.1 120.4 121.3 120.7 122.4 118.1 116.4 120.6 138.3

430 114.2 114.5 114.2 113.9 112.2 109.0 107.2 106.5 107.4 109.5 111.5 112.5 112.2 112.2 112.2 110.2 106.4 111.1 128.8
500 112.6 112.9 111.6 110.8 lu9.8 107.3 104.9 104.4 105.9 107.6 109.4 110.5 111.k 111.6 111.1 104.8 109.4 127.1
630 115.1 115.1 115.C 114.6 114.1 110.5 109.0 107.6 108.0 110.u 113.1 114.1 116.1 116.6 114.6 109.4 113.1 130.8

800 112.2 112.8 112.5 111.8 111.2 107.7 104.7 103.7 105.0 107.5 110.7 112.4 113.2 113.7-111.8 106.9 110.4 128.1
1000 114.4 115.2 114.6 113.4 111.2 108.4 105.6 104.1 104.9 107.6 113.2 112.0 113.9 114.4 113.4 107.5 111.2 128.9
1251 113.1 113.4 112.1 111.7 11C.2 106.,7 103.4 102.2 103.7 106.6 1C9.1 110.0 112.6 112.6 110.9 104.8 109.5 127.2

1600 110.6 112.1 111.4 11C.9 109.2 lU6.1 101.6 101.6 103.1 105.4 1C8.6 1CS.0 112.4 113.1 110.9 104.1 108.9 126.6
2000 110.7 111.5 110.5 110.0 108.2 104.7 100.5 99.8 101.7 104.2 107.3 10C7.9 111.8 111.7 109.8 102.6 107.9 125.6
2500 1IC.3 109.7 108.5 108.7 106.7 1U2.8 99.5 98.0 100.2 103.2 106.2 107.1 109.3 1C0.8 108.7 100.8 106.3 124.0

3150 18.5 109.1 107.5 107.6 105.1 102.1 98.1 96.3 99.3 102.5 105.6 1C7.1 10CE. 1CS.8 108.6 1CI.1 105.7 123.4
4000 107.6 1o8.2 107.4 107.7 1C5.1 100.9 95.4 95.1 98.6 101.4 104.4 105.7 108.7 109.1 108.9 101.5 105.2 122.9
5000 1C6.2 105.3 105.0 106.2 103.0 98.5 93.8 92.30 96.5 99.3 103.2 1C3.2 1C7.C 15.7 10C6.7 98.5 103.0 120.7

6303 104.6 106.3 1C3.8 134.1 1,1.4 99.4 93.9 90.4 94.9 99.4 102.9 1C4.1 1C5.4 106.6 104.9 98.4 102.4 120.1
8003 105.3 105.4 10t.3 104.3 101.4 97.9 92.2 89.9 95.3 98.3 102.3 102.5 106.1 105.1 105.1 98.0 102.0 119.7
1000i ]4,.? 104.0 102.6 103.5 1C.0 96.7 90.1 87.5 93.3 96.6 100.5 101.1 104.3 103.5 103.7 96.4 100.5 118.2

12503 IL_.7 103.6 102.1 103.2 100.4 96.7 89.7 86.9 92.9 95.9 99. 100C.9 104.1 102.9 103.6 95.8 100.2 117.9
16000 102.3 102.7 101.5 100.8 97.6 94.1 87.1 85.0 90.3 94.U 97.5 99.0 101.5 1C1.7 100.8 94.8 98.2 115.9
20000 101.7 101.4 100.2 99.4 96.0 92.4 86.2 85.1 89.9 92.7 95.7 97.5 100.6 10C.7 99.9 93.6 97.0 114.7

OVERALL 16.2 126.5 125.1 127.3 125.7 121.5 120.4 117.9 118.4 121.7 123.6 124.5 125.4 126.2 123.8 119.8 123.8 141.5



TABLE XII. - 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 2x10- 5 Pa; PWL referenced to 0. 1 pW.]

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

(a-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

E QUNEr y ANGr,LE, DiG
I; 20 30 40 50 60 70 80 90 100 110 12C 130 140 150 160

11/3-CTAVE BAND SCUNO PReSSIJPE LEVELS (SPL) CN 30.5 METER RADILS

5J 72., 72.7 73.2 72.2 70.7 69.3 69.7 69.3 68.7 67.3 69.0 66.8 67.2 66.2 67.7 68.9
63 75.3 71.7 72.0 69.3 63.8 67.5 65.3 66.5 66.3 64.5 66.5 65.1 66.0 65.2 67.7 68.2

8-) 11.0 71.9 72.7 69.9 69.2 69.4 68.2 68.7 63.2 69.0 70.5 69.6 7C.S 6S.9 70.2 70.2

10J 723. 73.0 73.8 73.8 71.0 70.8 71.1 69.0 69.8 70.5 70.8 70.2 iJ.C 71.3 71.1 69.3
125 77.5 79.3 71.6 76.8 76.5 75.3 75.6 74.1 72.8 76.6 76.8 75.6 76.0 74.6 76.0 74.0

16, 76.c 76.8 76.8 75.5 74.5 72.3 71.5 71.7 72.7 72.5 72.8 73.9 72.7 73.2 72.8 71.9

2,, 17.C 78.7 77.0 75.5 72.7 70.7 69.5 76.3 71.2 70.2 70.7 71.9 72.5 7;.2 72.5 71.C

253 80.7 81.0 79.5 79.3 78.0 76.5 73.7 73.0 73.3 75.2 7o.3 77.6 78.3 75.0 77.2 73.6

319 c2.9 92.9 91.9 95.7 93.9 88.9 38.7 84.9 84.7 89.4 90.7 91.6 S1.C 92.7 88.4 86.7

4.,J F1.4 84.7 84.4 84.1 82.4 79.2 77.4 76.7 77.6 79.7 81.7 82.7 82.4 82.4 80.4 76.6

i50 82.8 83.1 81.9 81.0 dO., 77.5 75.1 74.6 76.1 77.8 79.6 80.7 81.8 81.8 81.3 75.C

630 F5.3 85.3 95.2 84.8 84.3 80.7 79.2 77.8 78.2 80.2 83.3 84.3 66.3 86.8 84.8 79.6

800 82.4 83.0 82.7 82.0 81.4 77.9 74.9 73.9 75.2 77.7 80.9 82.6 E3.4 83.9 82.0 77.1

103) E4.6 85.4 84.8 83.6 81.4 78.6 75.8 74.3 75.1 77.8 80.4 12.2 84.1 84.6 83.6 77.7

125J F3.2 83.5 82.2 81.8 80.3 .76.8 73.5 72.3 73.8 76.7 79.2 80.1 E2.7 82.7 81.0 74.9

16C0 FL.7 82.2 81.5 81.C 79.3 76.2 11.7 71.7 73.2 75.5 78.7 7S.1 82.5 83.2 81.0 74.2

2Lo, 82.7 81.5 8J.5 8G.O 78.2 74.7 73.5 69.8 71.7 74.2 77.3 77.9 81.8 E1.7 79.8 72.6

2'0) 79.2 79.6 78.4 78.6 76.6 72.7 69.4 67.9 70.1 73.1 76.1 77.0 79.2 79.7 78.6 70.7

3150 7'.2 78.8 77.2 77.3 74.8 71.8 67.8 66.J 69.0 72.2 75.3 76.8 78.3 79.5 78.3 70.8

403J 77.1 77.7 76.9 77.2 74.6 70.4 65.9 64.6 68.1 70.9 73.9 75.2 78.2 7E.6 78.4 71.0
5006 75.4 74.5 74.2 75.4 72.2 67.7 63.0 61.2 65.7 68.5 72.4 72.4 76.2 74.9 75.9 67.7

633J) 2.3 75.0 72.5 72.9 70.1 68.1 62.6 59.2 63.6 68.1 71.6 72.8 74.1 75.3 73.6 67.1
80C0 73.4 73.5 72.4 72.4 69.5 66.0 63.3 58.0 63.4 66.4 70.4 70.6 74.2 73.2 73.2 66.1

lo.,2 71.4 71.1 69.7 70.6 67.1 63.8 57.2 54.6 60.4 63.7 67.6 68.2 71.4 7C.6 70.8 63.5

1253) L'.4 6 C.3 67.8 63.9 66.1 62.4 55.4 52.6 58.6 61.6 65.6 66.6 6S.8 68.6 69.3 61.5
1600) (.1 68.5 65.3 64.7 61.5 58.0 51.0 48.8 54.1 57.8 61.4 62.8 65.4 65.5 64.7 58.6
2000 . , ri2.5 61.3 60.5 57.1 53.5 47.3 46.2 51.0 53.8 56.1 58.6 61.7 61.8 61.C 54.7

(:VERALL 9,O.3 96.0 95.8 97.5 95.9 91.7 90.7 88.1 88.6 91.9 93.7 94.7 $5.4 St.3 93.9 89.9

CI STLANC SIOCLIN- PERCLIVEO NCISc LEVELS

152.4 " 7..5 79.0 82.3 86.6 86.6 83.8 82.9 81.0 82.1 85.3 86.9 87.0 86.7 E5.6 80.4 72.0
304 .E 1.1 7.6 74.4 79.; 79.2 76.4 75.7 73.8 74.7 78.0 79.5 79.5 79.0 77.8 72.2 63.6



00

TABLE XII. - 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 2x10 - 5 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

FL i CIJ, F V ANsLE, OtG SI PLE PUk t
SOURCe LEVEL

It 20 30 40 5. 60 70 80 90 100 110 12C 12C 140 150 160 (SPL) (PWL)

1/3-CTI AV1 BAND SOUND PRESSlUc LEVELS (SPL I CN 1.C MtTE RADILS

51o l,.2 103.? 102.0 103.9 103.0 104.5 103.9 .9 100.9 102.2 100.7 1C3.C 1C3.0 1C1.2 103.0 101.2 101.9 102.9 120.6
Ftj6 63 102.1 99.6 C10.9 98.7 100.' 91.9 95.9 96.9 96.9 97.4 90.9 97.1 97.6 97S.6 99.9 100.9 98.5 116.2
0 )8 IC2. 102.3 103.C 100.2 100.7 99.8 98.8 q9.8 99.0 1.0.0 IC1.2 10.9; 10. 101.5 1t2.2 101.6 100.7 118.4

103 1C.3 1C4.5 IC5.2 1C5.2 102.7 103.0 103.2 102.2 101.8 106.0 104.7 10C4.4 104.5 1C.3 1C3.5 1C2.4 104.0 121.7
125 C10.5 109.2 109.0 107.4 106.7 106.2 105.4 104.0 10J.7 107.4 1l7.4 106.4 106.4 105.9 106.5 104.7 106.6 124.3
160 1L7.r 10E.6 107.f IC6.6 105.7 104.6 103.6 103.9 105.1 105.4 105.6 106.5 IC5.6 105.2 C14.1 102.8 105.5 123.2

Z Jo 1.
2 1

C.2 . 17.7 104.4 103.6 101.9 101.1 102.i 101.4 101.7 102.9 1.3 1C4.2 io4.2 104.1 102.4 103.8 121.5
25J 11?.9 112.' 110.) 108.5 106.9 10.0 104.2 103.9 104.2 15.5 107.7 107.8 1C.4 110.0 107.7 104.1 107.6 125.3
315 118.9 116.6 117.1 116.V 114.6 114.6 111.6 109.1 108.4 109.6 110.6 112.C 112.3 112.4 109.8 107.5 113.0 130.7

403 13<.4 125.2 129.1 129.2 126.9 127.4 123.9 119.9 118.1 119.6 119.9 122.1 120.1 121.4 119.2 117.6 124.3 142.0
50J 115.7 115.7 11.9 113.9 113.0 110.4 109.0 107.5 108.7 110.4 112.2 113.0 114.L 115.2 112.9 107.1 112.3 130.0
63) 114.4 115.4 115.1 114.1 111.7 109.6 107.6 106.9 108.1 11o.2 113.2 114.5 115.9 116.4 112.9 107.3 112.7 130.4

R00 1F1.5 119.3 119.6 116.8 116.3 114.0 112.8 111.5 112.1 114.0 118.6 122.C 11i .3 121.1 117.5 112.5 117.5 135.2
0LJ. llo.C 116.6 115.8 114.6 113.0 110.5 107.8 107.1 100.3 110.8 113.3 114.6 116.C 117.0 113.5 108.9 113.2 130.9

1253 116.5 118.u 116.8 115.5 114.3 111.3 108.1 107.0 108.5 110.6 113.5 115.1 116.5 116.6 114.0 108.7 113.7 131.4

1600 110.3 116.2 116.0 115.5 113.8 111.0 17.0 106.3 107.7 109.8 112.5 113.6 116.1 116.8 112.5 107.7 113.1 130.8
2uOJ 11.7 115.2 115.0 114.2 lli.0 109.5 104.9 104.2 100.5 108.9 111.4 112.3 115.2 115.9 112.5 105.9 111.9 129.6
2590 112.3 113.7 112.8 112.8 110.7 lu7.5 103.7 102.3 104.7 107.5 110.3 111.5 113.5 114.3 111.2 103.8 110.4 128.1

315J 111.7 113.- 111.9 111.7 109.3 100.7 102.5 100.8 103.3 Iu7.2 110.0 111.1 112.2 114.0 111.7 103.6 109.7 127.4
400J 111.4 112.4 111.9 111.9 1u9.5 105.9 100.7 99.9 103.0 1J5.4 108.5 109.8 112.9 113.2 112.2 103.5 109.3 127.0
5000 1t9.8 110.2 109.8 11C.7 107.5 104.0 99.2 97.3 101.1 104.2 107.7 107.6 111.2 110.5 110.8 101.3 107.5 125.2

630) ]C8.9 111.1 10C.6 i08.9 105.9 104.7 99.2 95.9 99.7 1J4.9 107.4 IC8.6 110.I 111.4 109.1 101.8 107.1 124.8
8uOJ 110.2 110.4 109.2 109.6 105.9 103.7 97.7 95.7 100.9 103.4 106.7 107.4 11C.f 10.7 109.7 101.3 106.8 124.5
1000J 10P.6 1'0.5 1v7.5 108.3 1C4.8 102.6 95.8 94.1 98.8 102.5 105.6 106.1 1CS.2 ICE.6 108.0 100.1 105.5 123.2

12500 IC(9. 109.4 106.9 108.4 L4.7 102.2 95.3 93.5 99.4 101.8 105.2 106.5 1C9.5 C10.0 107.8 99.5 105.4 123.1
16JJJ 1(7. 1u8.6 1306.3 105.9 102.6 99.7 93.6 91.t 97.1 100.4 103.8 104.9 107.2 106.9 I05.1 99.2 103.7 121.4
20000 107.2 107.6 105.1 104.9 101.1 98.4 91.9 91.1 96.6 99.6 10C2.6 104.2 106.8 106.4 105.0 98.1 102.9 120.6

nVERALL 112.0 129.5 131.1 130.9 1 8.8 128.5 125.3 122.2 121.8 123.7 125.7 127.6 127.6 126.4 125.8 121.6 127.3 145.0



TABLE XII. - 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 2x10 - 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 150 C and 70 percent relative humidity

FREQ1INCY 4A;N LE, OrcG
1i 20 4J 46 5J 66 70 30 90 100 110 120 130 140 150 160

/)-iiCTVtL IAND SCUNO PRESSUPE LEVELS (SPL) CN 3C.5 METER RADILS

C 5o 7c,.5 73.5 77.3 74.) 13.3 74.8 74.2 71.2 72.5 71.0 73.3 73.3 71.5 72.3 71.5 72.2

6 72.4 69.9 71.2 69.' 71.j 68.2 67.2 67.2 67.2 67.7 69.2 67.4 67.9 67.9 70.2 71.2

q) 72.1 72.6 71.3 70.5 71.0 7j.1 69.1 70.1 69.3 70.3 71.5 71.2 71.1 71.9 72.5 71.9

10J 75.6 74.A 75.5 75.5 73.0 73.3 73.5 72.5 72.1 76.3 75.0 74.7 74.E -4.6 73.8 72.7

125 7F.8 70.5 7).3 77.7 77.,1 76.5 75.7 75.2 74.0 77.7 77.7 76.7 76.7 76.2 76.8 75.0

16J 7E.2 79.3 71.9 76.9 76.U 74.9 73.9 74.2 75.4 75.7 75.9 76.8 75.9 75.5 74.4 73.1

203 7-.5 79.5 78.0 74.7 73.9 72.2 71.4 72.4 71.7 72.0 73.2 73.6 74.5 74.5 74.4 72.7

25J 93.2 12.7 9).3 78.8 77.2 76.3 74.5 74.2 74.5 75.8 78.0 78.1 79.1 8C.3 78.0 74.4

31 p. 2 86.9 87.4 87.1 84.9 84.9 81.9 79.4 78.7 79.9 0o.9 62.3 E2.6 E2.7 eC.1 71.8

400J lCC.6 95.4 99. 3 99.4 7.1 97.6 94.1 90.1 38.3 89.8 90.1 92.3 SC.3 91.6 89.4 87.8

500 85.8 A5.9 85.1 84.1 33.2 8U.6 79.2 77.7 78.9 80.6 82.4 83.2 E4.2 85.4 83.1 77.3

60 E4.; 85 .0 H8. 84.3 81.9 79.3 71.8 77.1 78.3 80.4 83.4 E4.7 86.1 86.6 93.1 77.5

300 F8.7 99.5 81.4 87.2 86.5 94.2 83.0 81.7 32.3 84.2 88.8 92.2 69.5 91.3 87.7 82.7

100J th.2 86.1 86.C 94. I 83./ 83.7 78.0 77.3 78.5 81.0 83.5 84.8 E6.2 87.2 83.7 79.1

L25) e .6 88.1 H8.S 835.6 84.4 81.'t 73.2 77.1 78.6 80.7 83.6 85.2 E6.6 86.1 84.1 78.8

1L'l00 f5.4 l6.3 96.1 8i.6 83.9 31.1 77.1 76.4 77.8 79.9 82.6 13.7 16.8 86.9 82.6 77.8

200'0 F3.7 95.2 15.6 84.2 92. 79.5 74.9 74.2 76.5 78.9 81.4 82.3 85.2 85.9 82.5 75.9

200 82.2 83.5 8..7 92.7 10. , 17.4 73.6 72.2 74.6 77.4 80.2 81.4 83.4 84.2 81.1 73.1

31E5 1.4 82.7 e1.6 E1.4 7.O0 76.4 72.2 70.5 73.0 76.9 79.7 EO.8 EL.. 83.7 81.4 73.3

4000 P8. 81.9' 81.4 81.4 19. 75.4 73.2 69.' 72.5 74.9 78.0 79.3 F2.4 82.7 81.7 73.0

5003 7q.0 79.4 77.J 7 .9 76.7 13.2 68.4 66.5 70.3 73.4 76.9 76.8 8C.4 79.7 80.0 70.5

63,0 17.6 79.q 77.3 77.6 74.6 73.4 67.9 64.6 68.4 73.b 76.1 77.3 78.8 8C.1 77.8 17.5

803) 73.3 78.5 71.1 77.7 74.0 71.3 55.8 63.8 69.0 71.5 74.8 15.5 78.7 17.8 77.8 69.4

1000)0 i.? 76.6 .7't.6 79.4 71.) 69.7 62.9 61.2 65.9 69.6 72.7 73.2 16.3 75.7 75.1 67.2

1250) 14.7 75.1 72.6 74.1 7C.4 67.3 6L.0 59.2 65.1 67.5 70.9 12.2 75.2 73.7 73.5 65.2

16000 71.7 72.4 70.1 69.8 66.5 63.0 57.4. 55.4 60.9 64.2 67.6 68.7 71.G 70.7 63.9 63.0

20000 6'.4 68.7 66.2 66.L 62.2 59.5 53.0 52.2 57.7 60.7 63.7 65.3 67.9 67.5 66.1 59.2

(VERALL LC.2 99.5 101.3 LOL.0 59.9 98.7 95.5 92.4 92.0 93.8 95.7 q7.7 97.5 E.4 95.8 91.7

CISTANCE SI DLINE PERCCIVEDO NCISE LEVELS

1'2.4 A 77.0, 82.5 83. 3 10.7 90.4 90.3 88.3 86.1 86.3 88.2 89.4 90.1 89.3 8E.0 E2.7 74.4

304.P M4 7.9 74.u 33.5 i.1 83.u 83.5 81.2 79.0 79.0 80.8 81.9 82.6 81.1 79.9 74.4 66.J



00

TABLE XII. - 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 210 - 5 Pa; PWL referenced to 0. 1 pW.]

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

(c-i) Data referred to source and normalized to 1 meter
FRECIQENCY ANGLE, DtG SI MPLE POWER

SOURCE LEVEL10 20 30 4C 50 60 70 80 90 100 110 12C 13C 140 15C 160 (SPL) (PWLl

1/3-OCTAVE BAOND SOUNO PRESSURE LbVELS (SPLI CN 1.0 METER RADILS
50 IU_.3 1C5.6 1CI.L 102.1 102.4 101.6 102.4 102.1 102.1 1U1.4 101.9 IC2.0 1C2.4 1I4.1 105.3 104.0 102.6 120.363 111.2 107.7 102.4 101.7 104.4 lu9.0 10.0 104.0 103.4 105.2 105.9 105.0 102.7 106.4 105.5 105.1 105.4 123.180 104.6 105.9 104.4 101.6 101.9 101.6 103.3 100.6 101.6 101.9 102.9 104;0 1C4.e 105.4 106.1 105.6 103.2 120.9

IoJ 1C.8 1C.6 108.f 107.C 104.6 107.0 104.6 104.3 107.6 108.1 IC7.8 10r.2 C.1 ICE.8 1Ce.5 106.8 107.6 125.3125 113.1 114.4 115.3 111.3 111.6 109.3 111.4 110.3 108.9 110.6 111.1 110.7 I.1 11C.9 112.3 108.3 111.2 128.9160 111.1 111.6 110.8 109.4 107.4 107.9 106.8 108.1 108.3 108.6 109.4 11C.3 109.4 10S.1 107.8 107.5 108.9 126.6
200 111.4 113.8 111.3 ICE.6 107.3 105.9 105.1 105.3 105.3 1I6.1 1I6.9 IC7.2 107.4 ICe.3 107.1 106.6 107.6 125.3250 114.4 115.1 112.7 112.2 1kC.9 109.6 10.9 107.9 108.4 110.6 111.7 113.0 113.4 113.4 109.7 107.8 111.3 129.0315 116.3 116.5 115.7 114.2 111.8 110.5 109.2 109.8 110.2 111.2 112.7 114.1 113.1 114.0 110.0 108.2 112.5 130.2
400 123.4 12G.3 131.8 125.E 121.8 120.3 116.3 116.8 120.9 120.6 122.1 122.2 124.S 122.3 120.1 118.8 123.6 141.3500 121.8 137.3 140.1 133.1 128.5 127.3 121.8 121.8 128.3 127.5 129.0 128.7 132.f 125.6 127.3 126.7 131.2 148.9630 118.5 11S.7 120.C 118.7 115.8 113.8 112.2 111.5 112.7 115.3 117.8 118.6 120.2 li0.5 114.8 111.5 117.0 134.7
800 120.2 120.7 120.5 119.5 117.8 116.8 113.5 114.8 116.5 119.5 120.0 121.1 122.5 122.2 117.0 117.C 119.3 137.01000 124.6 124.2 123.7 123.7 122.4 122.2 117.2 119.7 122.1 124.9 122.4 122.3 126.8 128.2 120.7 123.9 123.5 141.21250 11G.3 120.8 120.8 120.3 118.5 116.3 113.0 112.7 114.0 116.3 118.3 120.1 121.5 120.8 114.8 112.6 118.2 135.9

1600 118.7 12C.4 121.1 121.2 118.7 116.7 112.6 112.2 113.4 116.2 118.1 11S.2 121.2 12C.9 114.9 111.3 118.1 135.82000 118.2 12J.6 120.4 120.7 118.7 115.9 111.9 111.4 113.2 115.6 118.1 118.7 121.6 121.2 114.9 110.8 117.9 135.62500 116.8 118.4 118.4 118.6 116.9 114.3 110.5 1U9.4 111.6 114.5 116.6 11E.6 11S.8 11S.9 114.3 109.2 116.4 134.1
3150 116.1 117.9 117.4 117.7 116.1 114.1 109.9 107.9 110.6 113.9 116.1 117.2 118.7 11e.9 113.1 108.1 115.5 133.24000 116.3 118.2 117.8 118.2 116.0 113.5 108.7 107.3 110.5 112.8 115.0 116.5 119.2 11e.8 114.0 108.3 115.4 133.15000 115.4 116.2 116.C 116.9 114.0 111.2 106.9 104.7 1 8.5 111.4 114.4 114.4 117.2 116.2 112.7 106.2 113.6 131.3
6300 114.6 117.1 115.1 115.2 112.4 112.1 106.9 103.9 108.1 112.1 114.1 115.4 11e.1 117.3 111.6 107.3 113.4 131.18000 116.4 117.2 116.0 115.9 112.8 111.0 105.8 104.0 109.0 111.2 114.0 114.5 117.4 116.3 113.0 107.2 113.5 131.210000 115.3 115.8 114.3 114.8 111.3 110.5 104.5 102.8 107.8 110.2 113.3 113.8 116.3 114.7 112.2 106.3 112.4 130.1

12500 115.8 116.5 114.0 115.3 111.4 110.6 104.4 102.9 108.5 110.5 113.5 114.6 117.3 115.3 113.1 106.5 112.9 130.616000 114.5 115.8 113.7 113.2 109.3 107.8 102.3 101.3 106.3 109.2 112.2 113.4 115.5 114.7 111.5 106.5 111.5 129.220003 114.3 114.8'112.6 112.5 108.1 106.8 101.1 100.8 106.5 108.8 110.9 112.7 115.0 114.3 111.0 105.7 110.8 128.5
OVERALL 133.7 138.8 141.1 135.6 132.1 130.8 126.4 126.7 130.8 131.6 132.6 132.9 135.5 134.8 130.7 130.0 133.8 151.5



TABLE XII. - 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 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

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

(c-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FRECUENCY AhGLE, OEG
IC 20 30 40 50 60 70 80 90 100 110 120 13C 140 150 160

1/3-OCTAVE BAND SCUND PRESSUIP LEVELS (SPL) CN 30.5 METER RACILS

50 73.6 75.9 71.4 72.4 72.7 71.9 72.7 72.4 72.4 71.7 72.2 72.3 72.7 74.4 75.6 74.3
63 81.5 78.0 72.7 72.0 74.7 79.3 74.3 74.3 73.7 75.5 76.2 75.3 73.0 76.7 75.8 75.4

80 74.9 76.2 74.7 71.9 72.2 71.9 70.6 70.9 71.9 72.2 73.2 74.3 75.1 75.7 76.4 75.9

10J PC.1 79.9 78.9 77.3 74.9 77.3 74.9 74.6 77.9 78.4 78.1 79.5 79.4 75.1 78.8 77.1

125 E3.4 84.7 85.6 81.6 81.9 79.6 81.7 80.6 79.2 80.9 81.4 81.0 80.4 81.2 82.6 78.6
160 61.4 81.9 81.1 79.7 77.7 78.2 77.1 78.4 78.6 78.9 79.7 EC.6 79.7 79.4 78.1 77.8

200 61.7 84.1 8L.6 78.9 77.6 76.2 75.4 75.6 75..6 76.4 77.2 77.5 77.7 78.6 77.4 76.9
250 84.7 85.4 83.0 82.5 81.2 79.9 78.2 78.2 78.7 80.9 82.0 83.3 83.7 83.7 80.0 78.1

315 86.6 86.8 86.C 84.5 82.1 80.8 79.5 80.1 80.5 81.5 83.0 84.4 84.0 84.3 80.3 78.5

400 93.6 99.5 102.C 96.C 92.0 90.5 86.5 87.0 91.1 90.8 92.3 92.4 95.1 S2.5 90.3 89.0
500 ICC.0 107.5 110.3 103.3 98.7 97.5 92.0 92.0 98.5 97.7 99.2 98.9 102.8 99.8 97.5 96.9
630 88.7 89.9 90.2 88.9 86.0 84.0 82.4 81.7 92.9 85.5 88.0 88.8 SC.4 9C.7 85.0 81.7

800 1.C.4 90.9 90.7 89.7 88.0 87.0 83.7 85.0 86.7 89.7 90.2 91.3 92.7 93.4 87.2 87.2
100u c4.8 94.4 93.9 93.9 92.6 92.4 87.4 89.9 92.3 95.1 92.6 92.5 96.8 98.4 90.9 94.1

1250 ES.4 9C.9 90.9 90.4 88.6 86.4 83.1 82.8 84.1 86.4 88.4 90.2 S1.6 SC.9 84.9 82.7

1600 E8.8 90.5 91.2 91.3 88.8 86.8 82.7 82.3 83.5 86.3 88.2 89.3 91.3 91.0 85.0 81.4
2000 88.2 90.6 90.4 90.7 88.7 85.9 81.9 81.4 83.2 85.6 88.1 88.7 91.6 91.2 84.9 80.6
2500 86.7 88.3 88.3 88.5 86.8 84.2 80.4 79.3 81.5 84.4 86.5 88.5 89.5 89.8 84.2 79.1

3150 85.8 87.6 87.1 87.4 85.8 83.8 79.6 77.6 80.3 83.6 85.8 86.9 88.4 88.6 82.8 77.8
4000 85.8 87.7 87.3 87.7 85.5 83.0 78.2 76.8 80.0 82.3 84.5 86.0 88.7 88.3 83.5 77.8
5000 64.6 85.4 85.2 86.1 83.2 80.4 76.1 73.9 77.7 80.6 83.6 83.6 E86.4 85.4 81.9 75.4

6300 83.3 85.8 83.8 84.0 81.1 80.8 75.6 72.6 76.8 80.8 82.8 84.1 84.8 86.0 80.3 76.C
8000 84.4 85.3 84.1 84.0 8C.9 79.1 73.9 72.1 77.1 79.3 82.1 82.6 85.4 84.4 81.0 75.3
10000 82.4 82.9 81.4 81.9 78.4 77.6 71.6 69.9 74.9 77.3 80.4 80.9 83.4 81.8 79.3 73.4

12500 E1.5 82.2 79.7 81.0 77.1 76.3 70.1 68.6 74.2 76.2 79.2 80.3 63.C 81.0 78.8 72.2
16000 78.3 79.6 77.5. 77.0 73.1 71.7 66.1 ,65.1L 70.1 73.0 76.0 77.2 79.3 78.5 75.3 70.3
20000 75.4 75.9 73.7 73.6 69.2 67.9 62.2 61.9 67.6 69.9 72.0 73.8 76.1 75.4 72.1 66.8

OVERALL 103.7 109.0 111.3 105.7 102.2 100.9 96.4 96.8 101.0 101.6 102.6 10C2.9 105.9 104.8 100.7 100.1

CISTANCE SIDELINE PERCEIVED NOISE LEVELS

0C 152.4 M 78.1 91.2 97.0 95.4 94.0 93.8 90.2 90.5 94.7 95.5 96.5 96.1 97.5 94.3 87.8 81.9
1l 304.8 M 68.5 83.0 89.3 87.6 86.3 86.3 82.8 83.1 87.5 88.1 89.0 88.5 89.9 86.4 79.7 73.7



TABLE XII. - 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 2x10 -5 Pa;'PWL referenced to 0. 1 pW.]

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

(d-1) Data referred to source and normalized to 1 meter
FRPEQUNCY MAGLE, Dtb SIMPLt POWER

SOURCE LEVEL1C 20 30 40 50 60 70 80 90 100 110 12C 130 140 150 160 (SPL) PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 1.0 METER RADIUS

50 104.5 104.8 103.2 10C2.2 103.3 102.2 102.8 103.3 105.0 103.5 103.7 103.8 1C4.2 105.2 105.5 106.5 103.9 121.663 112.3 106.5 106.8 104.3 107.5 109.0 108.8 101.0 109.2 108.5 105.0 104.1 105.7 105.7 106.8 106.5 107.1 124.88) IC05.8 105.3 104.3 102.3 103.0 102.7 102.7 102.0 104.2 104.2 104.8 105.4 1C7.C 107.3 108.0 107.4 104.8 122.5

100 113.4 112.9 111.2 1C7.S 106.0 110.5 106.5 107.4 109.7 109.7 109.7 1ll.? 112.2 111.4 110.5 11.1 110.0 127.7125 111.0 113.5 113.7 112.7 110.3 111.3 113.0 139.8 110.0 111.8 113.5 113.1 112.7 113.0 112.3 109.5 111.9 129.6160 111.7 113.0 111.7 11C.8 109.7 111.8 108.5 110.0 109.7 111.0 111.3 112.6 111.8 111.0 110.0 108.7 110.9 128.6

200 113.3 114.6 112.5 110.C 108.8 107.3 106.5 107.6 107.1 108.0 108.8 1CS.2 110.f 105.8 108.8 107.5 109.3 127.0250 116.2 117.2 114.5 113.7 112.2 111.5 109.4 110.2 110.7 112.4 113.5 114.1 115.4 115.4 112.2 109.1 113.1 130.8315 117.6 118.0 115.3 114.5 112.6 111.8 110.8 112.0 112.0 113.5 114.6 115.4 115.2 114.6 111.6 105.7 113.8 131.5

400 119.5 120.8 121.2 118.7 117.7 117.5 115.0 119.0 117.5 119.3 119.7 120.1 120.7 11.7 114.8 112.6 118.8 136.5503 127.7 132.9 136.0 131.5 126.5 134.0 131.4 136.2 133.4 134.2 132.5 131.0 132.9 125.2 126.4 122.3 132.8 150.5630 121.1 121.6 122.1 120.4 117.9 118.6 116.4 119.4 118.4 120.4 121.4 121.7 123.1 122.1 116.6 113.4 120.2 137.9

30o 120.1 121.4 120.9 115.7 118.9 116.6 114.9 115.4 117.1 119.7 121.4 122.3 123.f 122.7 117.6 114.6 119.9 137.61000 124.8 125.2 124.8 124.8 125.0 124.5 122.7 119.5 121.2 125.8 125.5 127.9 131.5 128.7 121.0 118.1 125.8 143.51250 12C.2 121.6 121.1 120.6 119.1 117.1 114.4 114.7 116.4 118.9 120.4 122.0 123.7 121.6 116.1 114.0 119.6 137.3

1603 121.5 122.7 123.5 123.5 123.8 120.8 115.8 116.0 117.0 119.3 122.0 122.6 124.8 123.2 118.2 114.2 121.4 139.12003 120.1 122.0 122.5 122.5 121.3 118.5 114.3 114.0 116.1 118.1 120.1 121.7 124.1 122.3 116.1 112.5 120.1 137.82503 118.C 120.0 119.9 120.S 119.4 117.0 113.5 112.5 114.5 117.0 119.2 120.3 122.C 121.2 115.0 110.8 118.5 136.2

3150 117.6 119.6 119.1 120.0 118.8 117.1 113.8 111.6 113.8 116.9 118.6 120.2 121.6 121.U 114.6 110.4 118.1 135.84000 118.0 119.9 119.5 120.2 11e.7 116.2 112.0 111.0 113.4 115.5 117.7 119.0 121.5 120.9 114.9 110.1 117.7 135.45000 117.0 117.8 117.4 119.8 116.9 114.5 113.3 108.8 112.1 114.5 117.3 116.9 120.6 118.1 114.3 107.9 116.3 134.0

6300 116.7 119.2 117.4 118.4 115.7 115.2 110.7 108.1 111.4 115.2 117.4 118.2 119.2 115.1 113.4 109.2 116.2 133.98000 111.9 119.2 118.C 119.0 116.2 114.3 109.8 108.5 112.7 114.5 116.9 117.4 120.5 118.2 114.9 109.2 116.3 134.010000 117.3 118.3 1.16.9 118.1 115.1 113.5 108.4 107.3 111.3 113.6 116.5 117.0 11S.6 117.6 114.1 108.6 115.5 133.2

12500 117.5 118.5 116.5 118.5 115.0 114.0 108.5 107.3 112.2 113.6 116.8 117.6 120.5 117.7 115.8 108.5 115.9 133.616000 115. 9 117.9 115.8 116.7 113.1 111.9 105.6 106.2 110.4 112.8 115.6 116.6 118.7 117.4 113.7 109.1 114.6 132.320000 115.6 117.1 115.3-116.1 111.6 110.7 105.2 105.6 110.3 112.4 114.7 116.3 118.6 116.9 113.9 107.9 114.1 131.8

OVERALL 133.6 136.2 137.7 135.3 132.9 135.5 132.9 136.7 134.6 135.9 135.4 135.5 137.7 135.4 130.8 127.2 135.4 153.1



TABLE XII. - 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 2x10 - 5 Pa; PWL referenced to 0. 1 pW.

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

(d-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FRE ClEfNCY ANGLE, OG
10 20 30 4C 50 60 70 80 90 100 110 120 130 140 150 160

1/3-OCTAVE 3AND SCUND PRESSURE LEVELS (SPL) CN 30.5 METER RADILS

50 74.6 75.1 73.5 72.5 73.6 72.5 73.1 73.6 75.3 73.8 74.0 74.1 74. 75.5 75.8 76.8

63 82.6 76.8 77.1 74.6 77.8 79.3 79.1 71.3 79.5 78.8 75.3 74.4 76.0 76.0 77.1 76.8
8J 76.1 75.6 74.

6  72.6 73.3 73.0 73.0 72.3 74.5 74.5 75.1 75.7 77.3 77.6 78.3 77.7

10J E3.7 83.2 81.5 78.2 76.3 80.8 76.8 77.7 80.0 80.0 E0.0 E1.6 E2.5 81.7 80.8 80.4

125 81.3 83.8 9.0 83.C 80.6 81.6 80.3 80.1 80.3 82.1 83.8 83.4 83.0 83.3 82.6 79.8

160 E;.C 83.3 82.0 EL.1 80.0 82. 78.8 80.3 80.0 81.3 81.6 82.9 E2.1 81.3 80.3 79.0

20) E'.6 84.9 82.8 80.3 79.1 77.6 76.8 77.9 77.4 78.3 79.1 79.5 EC.S 8c.1 79.1 77.8

251 86.5 87.5 84.8 84.0 82.5 81.8 79.7 80.5 81.0 82.7 83.8 84.4 85.7 85.7 82.5 79.4

315 87.C: 88.3 85.6 84.8 82.9 82.1 81.1 82.3 82.3 83.8 84.9 85.7 85.6 84.9 81.9 80.0

430 89.7 91.0 91.4 88.9 87.9 87.7 86.2 89.2 87.7 89.5 89.9 90.3 90.S 88.9 85.0 82.8

500 c7.9 103.1 106.2 101.7 96.7 104.2 101.6 106.4 103.6 104.4 102.7 101.2 103.1 9c. 4  96.6 92.5

630 51.3 91.3 92.3 90.6 88.1 88.8 85.6 89.6 88.6 90.6 91.6 91.9 93.3 92.3 86.8 83.6

800 r,.3 '1.6 91.1 89. 89.1 86.8 85.1 85.6 87.3 89.9 91.6 52.5 93.8 92.9 87.8 84.8

100IJ S.0 95.4 95.0 95.0 95.2 94.7 92.9 89.7 91.4 96.0 95.7 98.1 101.7 9E.9 91.2 88.3

1250 9C.3 91.7 91.2 90.7 89.2 87.2 84.5 84.8 86.5 89.U 90.5 92.1 93.8 91.7 86.2 84.1

1602 '1.6 92.8 93.6 93.6 93.9 90.9 85.9 86.1 87.1 89.4 92.1 92.7 94.9 93.3 88.3 84.3

2000 0.1' 92.u 92.5 92.5 91.3 88.5 84.3 84.0 86.1 88.1 90.1 91.7 94.1 92.3 86.1 82.5

2500 7.9 89.9 89.8 :90.8 89.3 86.9 83.4 82.4 84.4 86.9 89.1 90.2 91.9 91.1 84.9 80.7

3150 P7.3 89.3 88.8 89.7 88.5 86.8 83.5 81.3 83.5 86.6 88.3 E9.9 91.3 9C.7 84.3 80.1

4u3' 87.5 89.4 89.C 89.7 88.2 85.7 81.5 80.5 82.9 85.0 87.2 88.5 91.C 90.4 84.4 79.6

5003 86.2 87.0 86.6 89.0 86.1 83.7 79.5 78.0 81.3 83.7 86.5 86.1 89.8 87.3 83.5 77.1

6300 85.4 87.9 86.1 87.1 84.4 83.9 79.4 76.8 80.1 83.9 86.1 8.9 E87.9 E7.8 82.1 77.9

8(00 85.9 87.3 86.1 87.1 84.3 82.4 77.9 76.6 80.8 82.6 85.0 85.5 88.5 86.3 82.9 77.3

10003 84.4 85.4 84.0C 85.2 82.2 80.6 75.5 74.4 78.4 80.7 83.6 84.1 86.7 84.7 81.2 75.7

12500 83.2 84.2 82.2 84.2 8G.7 79.7 74.2 73.0 77.9 79.3 82.5 83.3 86.2 83.4 81.5 74.2

16000 79.7 81.7 79.6 80.5 76.9 75.7 13.4 70.0 74.2 76.6 79.4 80.4 82.5 81.2 77.5 72.9

20u00 76.7 78.2 76.4 77.2 72.7 71.8 66.3 66.7 .71.4 73.5 75.8 17.4 79.7 78.0 75.0 69.0

CVERALL 10.4 106.1 1C7.8 105.2 102.8 105.7 103.0 106.9 104.7-106.0 105.4 105.4 107.8 105.2 100.6 97.1

DISTANCi SIDELINE PERCEIVED NOISE LEVELS

152.4 ' 77.9 89.1 94.8 95.3 95.1 98.2 95.2 99.2 98.4 99.8 99.3 98.4 99.0 94.8 87.9 79.9

304.8 '4 67.7 80.6 86.8 87.3 86.8 9J.S 83.9 92.2 91.2 92.5 91.9 90.8 91.2 86.8 79.7 71.2



0000

TABLE XII. - 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 2X10- 5 Pa; PWL referenced to 0. 1 pW.]

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

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

ANGLc, DEG 
SIMPLE POIER

SOURCE LEVELIC 20 3C 4C 50 60 70 80 90 100 110 12C 130 140 150 160 (SPLI (PWL|

I/3-fCTAVE HAND SOUND PFESSUF: LEVELS (SPLI CN 1.0 METER RADIUS

50 10.4 104.5 105.0 103.2 104.0 103.5 104.5 104.7 104.7 105.2 105.2 IG.6 IC., 1C7.5 108.7 107.9 105.4 123.163 1C5.5 106.9 103.7 103.4 106.2 108.7 107.7 105.7 107.0 106.9 106.7 106.5 107.0 10S.0 109.2 108.9 107.1 124.880 1C9.4 110.4 107.2 106.6 lu.4 114.1 113.1 109.9 111.9 111.7 111.1 l11.0 111.2 11;.2 111.4 11C.6 111.4 129.1
10C 11.5 114.0 113.5 11C.7 106.7 109.7 108.2 110.0 112.5 112.4 111.0 112.5 112.c 111.9 113.4 112.2 111.8 129.5125 113.0 115.2 115.3 113.3 11.8 L12.8 113.8 111.8 112.2 113.5 114.7 115.3 114.8 114.7 113.7 111.9 113.5 131.2160 113.9 114.0 114.7 112.4 111.4 112.2 113.4 111.9 111.9 112.7 113.2 114.8 114.C 113.2 112.0 111.3 112.8 130.5
200 115.0 116.2 114.4 112.4 IIC.5 111.2 108.9 109.2 110.0 110.2 111.7 112.0 112.S 112.2 114.2 110.6 111.8 129.5250 119.4 118.6 118.1 114.9 114.2 113.9 113.1 112.2 112.9 114.9 115.7 110.6 117.1 117.1 114.1 110.9 115.3 133.0315 119.2 11c.2 117.6 116.4 114.9 114.1 113.2 114.4 114.4 115.7 116.4 117.8 117.7 117.1 114.1 112.1 116.0 133.7
400 121.2 121.9 121.1 118.6 117.9 116.2 116.2 117.2 117.9 119.1 120.7 121.2 120.s 11S.9 116.4 114. C 119.1 136.8500 127.3 13(.9 135.9 130.1 135.6 128.8 131.1 135.9 134.8 133.4 129.6 134.9 130.3 12S.9 131.6 123.6 133.4 151.1630 13C.1 130.1 129.4 125.4 128.2 122.6 124.1 128.7 127.6 127.1 125.6 129.O 126.S 126.2 125.2 118.8 127.1 144.8
80U 121.5 122.6 122.9 121.3 120.5 118.5 116.8 117.6 119.1 122.1 124.0 124.4 125.8 12 .1 118.8 116.8 122.0 139.71000 i24.2 127.0 126.5 128.4 126.2 125.2 122.4 121.8 123.7 125.0 126.0 127.8 130.7 13C.0 123.0 119.9 126.4 144.11250 122.1 124.3 124.1 124.( 123.0 121.5 118.6 118.5 120.6 122.5 124.0 125.2 127.3 126.1 120.0 117.4 123.3 141.0

1600 122.8 124.3 124.8 125.4 125.8 122.9 118.3 118.1 119.9 122.6 123.8 125.4 127.8 124.8 118.8 116.3 123.6 141.32000 121.6 123.2 123.9 124.6 123.0 120.7 116.9 116.9 118.4 120.9 122.6 123.3 125.7 124.1 117.4 114.5 122.0 139.72500 120.0 121.4 122.4 122.9 121.7 120.L 116.5 115.5 117.2 120.2 122.0 122.8 124.s 123.0 116.7 113.4 121.0 138.7
3150 119.8 121.2 121.3 122.2 121.3 11S.7 116.2 114.7 116.8 120.0 121.2 122.6 124.C 123.0 116.3 112.8 120.5 138.24003 11C.7 121.6 121.9 122.7 121.4 118.9 l1.9 114.6 116.4 119.1 120.6 121.9 124.6 122.9 117.2 112.3 120.4 138.15003 118.5 119.4 120.4 122.4 119.4 117.4 113.2 112.2 115.4 117.4 120.0 120.2 123.4 12C.5 116.2 110.8 119.0 136.7
6300 118.t 121.0 119.6 12-.8 118.3 118.6 113.9 111.6 114.6 118.6 120.4 121.6 122.2 122.0 115.8 112.0 119.1 136.88000 119.8 121.1 120.8 121.6 118.8 117.9 113.2 111.8 115.9 117.6 120.3 120.4 123.5 121.1 117.5 111.8 119.2 136.910000 119.1 120.6 119.4 121.2 117.4 117.2 111.7 111.1 114.9 117.1 119.6 120.0 122.9 12C.4 116.9 111.7 118.5 136.2
12500 11S.4 120.7 119.4 121.5117.5 117.3 111.7 111.u 115.5 117.2 120.0 120.7 123.5 12(.7 118.0 111.9 118.5 136.616000 118.0 120.2 19.2 119.3 115.8 115.1 113.1 109.5 113.5 116.0 119.0 11.8 121.6 120.5 116.3 112.1 117.6 135.320000 117.1 118.9 119.1 118.6 114.4 113.9 108.6 108.9 113.6 115.6 118.1 119.2 121.6 119.8 116.8 111.3 117.0 134.7

OVERALL 139.3 139.5 138.P 136.8 136.2 134.1 133.7 137.3 136.7 136.6 135.9 138.6 138.5 137.3 134.7 129.4 137.0 154.7



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

105 PERCENT OF NAKEOFF NOZZLE 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 speed, 2168 rpm; fundamental blade passage frequency, 542 hertz

(e-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

Fo~Qu i- y v ANGLE, DEG
10 20 3J 4C 50 6J 70 80 90 100 110 120 130 140 150 160

1/3-PCTAVL BAND SCUND PRESSJURP LEVELS (SPL) CN 30.5 METLR RADILS

53 7.9 70.6 72.7 7C.7 71.2 71.7 72.2 72.6 73.9 74.1 74.1 75.2 75.4 78.7 78.4 80.1

63 10.9 72.3 70.L 69.9 76.9 72.3 72.4 71.8 72.3 72.6 73.3 74.5 75.8 77.1 78.8 80.3

80 77.4 76.5 72.4 73.0 73.9 78.5 77.0 73.4 76.7 75.7 77.4 77.8 78.5 75.2 81.0 81.4

1)0 E1.2 78.9 79.2 (,.5 75.9 77.7 81.7 79.5 77.5 81.0 79.9 81.8 83.4 E4.0 83.2 81.9

12S 81.4 83.6 93.9 83.1 79.6 81.2 81.9 81.7 81.2 83.4 84.1 84.6 85.1 84.1 84.1 81.1

16u 82.5 83.0 83.4 82.5 80.5 8j.9 83.0 82.9 82.2 84.9 83.0 84.1 E3.5 e2.5 81.5 80.9

2JJ 82.4 84.1 82.1 81.1 78.7 78.9 79.1 78.1 79.7 78.4 79.7 G0.5 E1.6 8C.9 80.2 79.8

253 E8.6 85.* 85.6 84.1 83.4 81.9 83.6 80.4 81.9 83.6 83.9 85.9 86.8 85.6 82.4 80.1

315 85.6 86.5 85.6 84.8 83.3 82.1 81.6 82.5 83.5 85.3 85.6 87.2 86.6 85.5 82.0 80.0

400 87.9 88.9 81.4 86.9 85.7 84.5 84.2 84.7 85.0 86.9 87.9 88.6 88., 87.2 83.7 81.2

503 57.3 57.2 98.7 91.5 97.7 96.2 95.8 99.9 98.7 94.5 55.7 98.9 57.3 93.5 88.5 91.s

63)0 4.7 94.9 G5.5 89.9 94.U 92.4 93.0 96.0 95.0 92.4 93.4 St.0 S5.S 92.4 87.5 88.6

8UO P.1 89.6 90.1 8.9 87.6 85.4 86.2 87.1 88.2 90.4 90.9 52.5 S3.5 91.2 85.6 82.6

1000 8q.9 91.6 93.1 91.9 92.6 89.9 87.4 87.9 88.8 91.1 93.1 95.2 95.9 93.4 88.9 85.0

1250 88.5 90.7 91.3 G1.2 91.0 88.7 86.2 86.7 87.8 89.8 91.7 93.6 S4.0 91.5 87.8 83.7

1600 89.0 90.3 91.5 91.C 90.8 88.3 86.3 a6.5 87.3 89.3 90.0 92.0 S4.6 85.3 85.1 81.7

2c00 E6.7 88.7 89.5 89.5 89.0 87.2 85.0 84.0 85.5 87.8 89.2 90.1 52.3 8E.0 83.3 80.2

2500 65.6 87.4 88.1 98.6 87.6 85.9 83.8 82.8 84.6. '86.6 E7.6 89.4 90.2 87.3 82.4 79.2

3150 E4.4 86.7 86.S 87.7 87.0 85.5 83.7 82.2 83.9 86.7 88.0 85.1 89.4 87.5 81.5 78.6

4000 84.4 85.9 86.6 87.6 86.4 83.8 81.9 81.1 82.9 84.9 86.4 87.9 89.3 86.8 81.4 77.9

5000 82.3 83.8 84.4 86.3 82.8 81.6 79.4 78.4 79.9 82.4 84.3 85.1 86.3 83.8 80.8 75.7

630J 81.7 83.8 83.2 84.3 83.0 82.3 79.3 76.8 80.8 83.0 84.7 85.7 Et.2 84.9 79.5 74.6

8000 81.9 83.4 83.1 83.8 81.7 80.2 77.2 76.1 79.2 81.1 82.7 83.9 85.9 83.6 78.8 74.7

10000 19.6 80.6 80.3 81.8 78.8 78.1 74.3 74.0 77.3 78.8 80.8 81.7 83.3 81.1 78.0 72.5

12500 77.4 78.3 77.4 80.C 76.0 76.0 72.2 71.2 75.0 76.8 79.3 80.4 81.1 79.3 76.5 71.1

16000 73.1 74.5 73.7 74.9 72.1 70.9 67.6 67.1 70.8 73.4 75.5 76.4 77.4 76.7 73.1 67.4

20L00 68.3 68.9 68.9 69.9 66.4 64.9 61.5 62.5 65.7 68.2 69.9 71.9 72.E 72.3 68.8 63.7

OVEF tLL 1CI. 102.7 103.5 101.1 102.4 100.7 100.4 L02.5 102.0 101.2 102.3 104.5 104.8 1C01.8 57.8 96,8

CISTANICE SIDELINE PERCLIVED NOISc LEVELS

152.4 M iF.2 95.3 0J.5 91.8 94.1 93.8 94.1 96.0 96.2 95.7 96.4 97.3 96.7 91.6 84.3 79.3

304.8 t (:.5 76.6 82.4 83.1 86.3 86.2 85.7 88.8 88.8 87.9 88.4 89.7 88.6 83.1 75.6 70.8
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O

TABLE XIII. - FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA AND

TAKEOFF PLUS 70 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(a) 60 Percent speed; fan physical speed, 1332 rpm; fundamental blade passage frequency, 330 hertz

(a-1) Data referred to source and normalized to 1 meter
FRtQOUENr Y ANILE, DEG 

SIMPLE POWER
SOURCE LEVEL10 20 30 40 50 60 70 80 90 10u 110 12C 13C 140 150 160 (SPL) (PWL)

1/3-CCTAVE BAND SOUND PRESSURE LEVELS (SPL) ON 1.0 METER RADILS
5,) I1.8 095.5 94.3 S6.7 92; 97.3 95.3 93.7 95.0 95.5 95.3 S4.8 93.5 94.3 96.5 97.2 95.4 113.1
63 03.7 91.7 93.4 91.7 92.1 93.4 92.4 90.9 92.1 93.4 91.9 93.0 S3.9 94.7 95.9 96.0 93.1 110.880 04.O 94.2 S4.9 93.0 93.0 93.5 92.9 92.9 93.5 94.5 5.2 $5.8 56.7 7.7 98.6 95.2 112.910J c c 9E.0 S7.7 07.7 96.0 95.U 95.9 94.4 95.9 97.2 C6 . 0  S6.8 SE.C S9.0 IC.7 99.2 97.1 114.8125 102.1 134.2 103.1 102.6 102.6 1J0.7 11 .6 109.9 99.1 100.2 101.7 102.0 100.9 102.9 102.9 102.1 101.7 119.4160 IC0.6 10t.q 101.2 100.4 99.1 97.9 97.6 98.2 98.9 99.9 110.4 1C1.0 S9.9 102.1 101.1 99.3 99.9 117.6

200 1C.8 134.4 101.8 100.6 97.8 96.8 95.3 97.9 96.6 98.1 07.9 08.0 S8.S ICC.i 09.9 09.7 99.0 116.725) 1C8.3 107.8 106.4 104.6 102.6 101.8 97.6 98.6 99.4 101.3 101.9 103.0 103.6 105.1 103.8 101.0 103.0 120.7315 122.1 122.2 11.1 120.6 114.6 112.4 11).4 109.9 110.1 110.7 112.4 115.2 111.4 111.7 112.9 109.6 115.0 132.7
400 111.7 112.6 110.9 110.2 16.9 104.7 103.7 102.6 103.9 106.2 10C7.4 1C8.3 108.1 107.9 104.9 101.8 107.3 125.0500 1CP.1 109.5 108.3 107.5 105.3 1J3.6 102.5 102.0 103.u 104.8 105.3 105.7 106.6 108.0 105.5 101.2 105.5 123.2630 11i.2 111.3 111.5 11.5 108.0 106.0 105.2 105.0 106.5 109.3 108.5 110.1 112.e 113.5 111.5 105.5 109.6 127.3
50G 1CH.4 10.1 108.8 107.6 106.1 103.4 102.1 101.3 102.4 104.8 106.8 1C7.7 10.4 11C.4 106.8 101.3 106.5 124.2100 IC9.) 10.0 lu8.7 108.0 106.5 103.8 102.5 101.3 102.5 105.2 107.3 10C.6 111.0 110.5 107.3 102.1 107.1 124.81250 1S8.3 108.8 107.3 107.2 105.7 103.0 103.5 99.8 100.5 103.3 105.0 106.4 107.8 108.2 104.7 99.7 105.2 122.9

1600 1C7.2 108.2 107.4 106.6 104.6 101.9 98.9 97.9 98.9 101.2 103.7 1C4.5 ]C7.1 107.9 103.4 97.3 104.2 121.9
2000 IC6.0 107.2 106.0 IC&.u 103.8 100.7 97.5 96.0 97.8 100.3 103.0 103.9 106.3 106.8 103.2 96.7 103.3 121.02500 104.6 105.3 104.5 104.1 102.j 99.0 95.1 94.8 96.3 99.5 102.0 102.9 1C5.C 105.8 103.5 96.0 102.0 119.7
3150 1C-.6 104.5 103.1 103.C 101.0 98.5 95.3 93.5 95.6 99.0 lCI.6 IC2.6 1C4.C 1C5.3 102.0 95.7 101.2 118.94000 103.2 103.7 103.0 102.9 100.4 96.9 93.5 92.U 94.5 97.2 99.9 101.0 103.7 104.2 100.9 95.5 100.3 118.05000 ICl.4 101.3 1C).9 101.6 97.6 95.3 91.1 89.4 92.1 94.9 98.4 98.9 101.3 101.4 101.1 93.5 98.3 116.0
6300 L1C.0 101.5 120.C 100.2 98.7 96.4 91.9 88.0 93.2 9 6

., S8.7 100.0 10.7 102.5 IC0.0 92.5 98.5 116.2
8000 1C0.1 101.1 100.2 100.4 98.1 94.7 87.9 87.7 92.1 94.7 98.1 98.6 101.6 101.6 99.1 93.6 97.9 115.610000 08.2 98.5 97.5 99.0 96.2 93.5 87.7 85.3 90.3 92.7 56.2 97.0 99.5 9S.8 98.8 91.4 96.1 113.8
12500 S6.7 96.9 96.2 98.4 94.5 92.2 86.2 83.9 88.5 91.2 95.2 06.0 08.0 08.2 07.2 90.8 94.8 112.516000 03.8 95.2 94.2 95.0 92.1 88.4 83.0 80.3 85.3 88.5 92.1 93.3 95.3 96.1 94.5 88.0 92.1 109.820200 91.3 91.7 91.8 93.3 88.6 85.2 823.6 7(.1 82.6 85.9 88.4 90.5 02.6 S3.1 51.4 85.9 89.3 107.0

OVERALL 124.1 124.3 122.2 122.7 118.7 116.5 114.9 114.1 114.9 116.7 118.0 11.6 120.1 12C.6 118.8 114.7 119.1 136.8



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

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 70 ROTOR SETTING ANGLE'

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.

(a) Concluded. 60 Percent speed; fan physical speed, 1332 rpm; fundamental blade passage frequency, 330 hertz

(a-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

Fk"0', NCY h;LL, DcG

C1 2u 3) 4 5;) 60 70 80 93 133 110 120 130 140 150 160

1/3-)'a.14iV r,.NO S;IU') PRtkSS RII LEVELS'(SPL) CN 30.5 METER RPADILS

53 31.1 6 4. ( 67., 62.3 67.6 (-i.6 64.0 65.3 65.8 E5.6 65.1 63.8 64.6 66.8 67.5

6, 1 2.4.u (2.& 503.7 62. 6 2.4 63.1 62.7 6 1.2 62.4 63.7 62.2 63.3 64.2 65.0 66.2 66.3

9 ( 4.1 6. 5 65.2 63.3 63.3 63.8 63.2 63.2 63.8 64.8 (5.5 66.1 67.C 6E.3 70.0 68.9

13J) 7.2 (t.3 6.3.C 6P., o6.3 h5.3 07.2 64.7 66.2 67.5 66.3. 67.1 f8.? 6c.3 71.0 69.5

12, 72.4 774.5 71.4 72.9 72.9 71.J 71.9 71.2 69.4 70.5 72.u 72.3 71.2 73.2 73.2 72.4

16J 7[.') 72.2 71.5 7C.7 69.4 ,68.? 67.9 68.5 69.2 70.2 70.7 71.3 7C.2 72.4 71.4 69.6

?LJ i4.1 74. i Vl.1 71.6 68.1 u7.1 65.6 6R.? 66.9 68.4 68.2 E8.3 69.2 7C.4 70.2 70.C

253 1.1, 78.1 76.7 74.9 72.9 72.1 69.q b3.9 69.7 71.6 72.2 73.3 73.9 75.4 74.1 71.3

315 c2*4 5,2.3 V.. 4 ;.) 84.9 82.7 33.7 80.2 80.4 81.0 82.7 85.5 E1.7 E2.0 83.2 79.9

403 -I. I 2.3 ' 1.1 80.4 17.1 74 .') 73.9 72.3 74.1 76.4 77.6 78.5 18.3 7E.1 75.1 72.0

sJ, 78.3 76.7 N .5 77.7 75.5 73.1 72.7 72.2 73.2 75.0 75.5 75.9 76.8 78.2 75.7 71.4

",i P ;."' 1L.5 81.7 P%.7 78.2 76.2 75.4 75.2 76.7 79.5 78.7 8C.3 83.0 83.7 81.7 75.7

' ) 70'.(. 7r. 7'. 77.P 7t.3 13., 72 .3 71.5 72.6 75.0 77.0 77.9 79.( 80.6 77.0 71.5

lo . 7;.2 .P 7.1 78.2 76.7 74.0 72 .7 71.5 72.7 75.4 77.5 78.8 81.2 8C.7 77.5 72.3

1 ?0 7,1.') 78..1 77.4 77.3 75.8 73.1 73.6 69.9 70.6 73.4 75.1 76.5 77.9 78.3 74.8 69.8

SJ, ? 7.S 79.i 71.5 7).7 74.7 72.0 69.0 68.j 69.j 71.3 73.8 74.6 77.2 78.0 73.5 67.4

2 J 7(: ( 77._ 7',. 7h., 73.H 70.7 67.5 66.J 67.8 70.3 73.0 73.9 76.3 76.8 73.2 66.7

'2J 74.5 75.2 7M.4 74.:) 71.9 68.) 65.0 64.7 66.2 69.4 71.9 72.8 -4.S 75.7 73.4 65.9

j15, .3 7. 74.. 72.8 7?.7 7C.7 68.2 o5.0 63.2 65.3 68.7 71.3 72.3 73.7 75.J 71.7 65.4

s, 03 7;.7 73.2 72.5 72.4 69'.9 66.4 63.0 61.5 64.0 66.7 69.4 73.5 73.2 72.7 7C.4 65.0

7CJu 7.), 71.5 73.1 73.' 66.8 64.5 65.3 58.6 61.3 64.1 67.6 68.1 70.5 7i.6 7J.3 62.7

(,OJ 1P.7 7C.2 ,8.7 68.7 67.4 65.1 60.6 56.7 61.9 64.7 67.4 68.7 7C.4 71.2 68.8 61.2

LJ . hs. 6.) 61.3 68.5 66.2 bL.1 58.0 55.8 60.Z 62.8 66.2 66.7 69.7 6S.7 67.2 61.7

iJdi Uf.. (:5.6 6,.6 66.1 63.3 60.6 5.'t.8 52.4 57.4 59.8 -63.3 64.1 66.6 E6.9 65.9 58.5

12'00J 2. 6,2.7 '2. 0 64.2 o0.3 58.3 52.u 49.7 54.3 57.0 61.0 61.8 63.8 64.0 63.0 56.5

160.UJ L7.7 '5.1 51.1 58.9 56.u 52.3 45.9 44.2 49.2 52.4 56.0 57.2 59.2 60.0 58.4 51.9

2JOUJ "2.85 52.) 953. 54.4 49.8 46.4 41.8 40.2 43.8 47.1 .49.6 51.7 53.8 54.3 52.6 47.C

rl'V+ ALL 1)4.3 64.5 ;2.4 .S 16 8. 8u.6 85.1 84.4 85.1 86.9 88.2 e6.8 50.1 SC.7 88.9 84.6

CIST6,r)r i SIDLLIN,1 Pc'LLIVED NOISe LLVELS

152.4 1 t(p.? 7h. 78.7 81. 7';. 7d.3 77.5 77.1 78.2 79.9 81.1 82.0 81.2 79.9 75.0 66.3

S334.8 S .J 8. - 7J. 8 7..2 72.2 71.2 73.1 69.8 70.8 72.4 73.6 74.4 73.3 71.9 66.8 57.6



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

AREA AND TAKEOFF PLUS 70 ROTOR SETTING ANGLE

LSPL referenced to 2x10- 5 Pa; PWL referenced to 0. 1 pW.]

(b) 70 Percent speed; fan physical speed, 1542 rpm; fundamental blade passage frequency, 385 hertz

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

FRt nI-INCy ANGLE, DEG SIMPLE POWER
SOURCE LEVEL1C 20 3) 4C 50 60 70 80 90 U00 110 120 13C 140 15C 160 (SPL) (PWL

1/3-OCT4VE BAND SOUND PRESSURE LcVELS (SPL) ON 1.0 METER RADIUS

50 1(.9 100.7 96.2 101.4 96.4 103.2 103.9 94.2 100.9 99.4 99.9 ICC. 1C0O.7 101.7 59.2 100.8 100.7 118.4bJ S5.8 97., 94.0 92.5 94.0 94.3 94.3 93.8 94.3 94.8 95.3 95.8 95.8 98.5 98.8 99.1 95.5 113.28.) 9(.2 97.7 96.2 94.9 94.9 94.2 95.2 94.7 95.4 95.9 c7.4 97.5 98.4 102.4 101.7 101.1 97.5 115.2

103 101.2 102.0 1C2.C 101.C 98.3 98.3 99.3 96.8 99.3 100.5 100.5 101.3 1C2.C 1C5.5 164.5 102.4 101.1 118.8125 103.7 106.7 105.5 105.0 104.2 102.5 103.7 102.0 101.2 103.2 104.5 104.7 105.2 106.7 106.0 104.4 104.3 122.0100 103.7 106.0 104.5 103.G 102.2 101.7 100.5 101.2 101.7 102.2 103.7 104.5 104.2 106.5 103.0 101.9 103.2 120.9

20n 1C4.5 106.0 104.5 101.5 95.8 98.3 98.U 99.3 .98.5 99.5 100.8 101.0 102.5 105.0 101.3 100.9 101.3 119.0250 109.2 1 lu.u 108.0 106.7 104.2 102.7 101.5 101.7 102.5 105.2 106.5 107.5 109.C 108.0 105.2 102.4 105.9 123.6315 112.0 113.5 111.8 110.0 108.3 107.3 105.3 103.8 105.5 106.8 107.8 107.5 108.5 10E.3 106.0 102.9 108.0 125.7

400 119.5 125.3 124.5 122.C 12u.3 119.8 117.0 112.3 115.8 117.5 118.0 117.3 118.C 118.3 116.0 109.6 119.1 136.8500 111.3 112.3 111.8 110.8 i10.1 106.6 105.8 106.1 107.1 108.6 110.1 110.6 110.3 11C.3 107.6 105.0 109.2 126.9A30 111.0 111.1 112.5 111.5 1.8.8 106.0 105.0 104.3 106.3 108.0 10C9.8 110.8 112.8 112.8 107.5 103.9 109.5 127.2

ROu 114.1 115.3 116.3 115.1 112.8 111.6 109.8 110.8 109.8 112.6 113.8 116.6 117.8 119.1 111.3 109.9 114.3 132.01000 111.6 112.b 111.6 111.1 109.3 16.8 105.8 105.3 106.3 108.8 110.1 111.3 113.1 111.6 106.8 103.9 109.6 127.31253 112.7 113.4 111.9 111.4 109.7 107.2 105.2 105.2 106.2 108.4 110.2 112.2 113.7 111.9 108.2 104.1 110.0 127.7

160J 111.2 112.0 112.2 111. 110.0 106.5 104.2 103.2 105.2 106.7 108.7 110.0 112.7 111.5 106.2 101.6 109.0 126.72)0) ICS.7 111.Z 111.2 11u.2 lu8.2 105.2 102.0 101.0 102.7 105.0 107.5 108.8 111.2 110.2 105.5 100.6 107.7 125.42500 1C8.7 10.9 1C'.1 108.7 106.4 103.4 103.9 99.7 101.9 104.4 106.7 107.7 G19.4 109.9 104.7 99.3 106.4 124.1

3150 I(1.5 1(C.5 1C8.0 107.3 105.3 102.5 100J. 9813 i01.0 104.0 106.3 107.3 I09.3 105.5 103.8 99.4 105.7 123.4
*00o0 IC7.C 107.5 107.3 107.3 105.0 101.5 98.0 97.0 100.0 102.0 104.5 105.8 1C8.3 10E.3 103.6 98.7 104.7 122.45C00 105.4 105.t 105.6 10(.1 102.4 99.9 95.9 94.9 97.4 100.1 103.1 103.4 105.6 105.6 103.4 96.8 102.7 120.4

h30%, 104.2 105.9 105.2 105.2 103.4 100.7 96.7 93.7 98.9 101.2 104.2 1C0.0 IC6.2 107.4 102.9 96.1 103.3 121.0800v 1C4.9 105.6 105.4 105.4 102.6 99.1 95.3 93.4 97.8 100.1 103.1 103.7 106.6 106.6 102.9 96.9 102.8 120.510000 Ii2.7 IC3.2 102.9 103.7 101.2 97.7 92.9 91.7 96.9 98.2 101.9 102.3 1C4.9 104.9 102.7 95.5 101.2 118.9

12500 11C.6 102.1 101.3 103.6 95.6 96.6 91.0 90.1 95.1 97.3 100.8 102.0 1C3.f 1C4.1 101.3 94.7 100.2 117.916300 '8.8 Q9.5 99.3 100.2 97.3 93.0 88.7 86.7 92.5 94.8 98.3 C9.5 101.3 102.0 99.3 92.2 97.7 115.423000 96.6 ,6.6 96.8 97.3 94.1 89.8 85.8 84.6 89.3 92.3 95.1 96.9 58.6 99.9 96.1 90.4 95.0 112.7

PVFPALL 124.3 127.5 126.8 125.1 123.3 122.0 119.7 117.6 119.5 121.4 122.6 123.4 124.7 124.9 120.9 117.1 123.0 140.7



TABLE XIII. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION1 WITH TAKEOFF NOZZLE

AREA AND TAKEOFF PLUS 70 ROTOR SETTING ANGLE

[SPL referenced to 2x10" 5 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 150 C and 70 percent relative humidity

FREQIINCY AI\CGLE, DG

10 Z0 30 4C 50 60 70 80 90 100 110 120 130 140 150 160

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 30.5 METER RADILS

50 19.2 71.0 66.5 71.7 66.7 73.5 71.2 64.5 71.2 69.7 70.2 71.2 1.C 72i.
0 

69.5 71.1

63 66.1 67.3 64.3 62.8 64.3 64.6 64.6 64.1 64.6 65.1 65.6 66.1 66.1 68.8 69.1 69.4

83 88.5 68.0 66.5 65.2 65.2 64.5 65.5 65.0 65.7 66.2 67.7 67.8 68.7 72.7 72.0 71.4

IOU 71.6 72.3 72.3 71.3 68.6 69.1 69.6 67.1 69.6 70.8 70.8 71.6 12.3 75.8 74.8 72.7

129 74.0 77.0 75.8 75.3 74.5 72.8 7%.0 72.3 71.5 73.5 74.8 75.0 75.5 77.0 76.3 74.7

160 74.0 76.3 74.8 73.3 72.5 72.0 73.8 71.5 72.0 72.5 74.0 74.8 74.5 76.8 73.3 72.2

200 44.8 76.3 74.8 71.8 70.1 68.6 68.3 69.6 68.8 69.8 71.1 71.3 72.E 75.3 71.6 71.2

250 79.5 80.3 78.3 77.0 74.5 73.0 71.8 72.0 72.8 75.5 76.8 77.8 79.3 78.3 75.5 72.7

315 82.3 83.8 82.1 80.3 78.6 77.6 75.6 74.1 75.8 77.1 78.1 77.8 78.8 78.6 76.3 73.2

40,) 89.7 95.5 94.7 92.2 90.5 90.0 87.2 82.5 86.0 87.7 88.2 87.5 88.2 88.5 86.2 79.8

500 81.5 82.5 82.0 81.C 80.3 76.8 75.0 76.3 77.3 78.8 80.3 80.8 80.5 8C.5 77.8 75.2

630 E1.2 82.0 82.7 81.7 79.0 76.2 75.2 74.5 76.5 78.2 80.0 E1.0 E3.0 83.0 77.7 74.1

8U0 84.3 85.5 86.5 85.3 83.0 81.8 83.0 81.0 80.0 82.8 E4.0 86.8 88.0 89.3 81.5 80.1

1000 ei.8 82.8 81.8 81.3 79.5 77.0 75.0 75.5 76.5 79.0 80.3 81.5 83.3 81.8 77.0 74.1

1250 82.8 83.5 82.0 81.5 79.8 77.3 75.3 75.3 76.3 78.5 80.3 82.3 83.8 82.0 78.3 74.2

160u E1.3 82.1 82.3 81.1 80.1 76.6 74.3 73.3 75.3 76.8 78.8 eo80.1 E2.8 81.6 76.3 71.7

2000 19.7 81.2 81.2 80.2 78.2 75.2 72.0 71.0 72.7 75.0 77.5 78.8 81.2 80.2 75.5 70.6

2500 78.6 79.8 79.0 78.6 76.3 73.3 70.8 69.6 71.8 74.3 76.6 77.6 79.3 7S.8 74.6 69.2

3150 77.2 78.2 77.7 77.0 75.0 72.2 69.7 68.0 70.7 73.7 76.0 77.0 79.0 79.2 73.5 69.1

4300 76.5 77.0 76.8 76.8 74.5 71.0 67.5 66.5 69.5 71.5 74.0 75.3 77.8 77.8 73.1 68.2

5000 74.6 74.8 74.8 75.3 71.6 69.1 65.1 64.1 66.6 69.3 72.3 72.6 74.8 74.8 72.6 66.0

6300 7i.9 74.6 73.9 73.9 72.1 69.4 65.4 62.4 67.6 69.9 72.9 73.7 14.9 76.1 .71.6 64.8

8000 73.0 73.7 73.5 73.5 70.7 67.2 63.4 61.5 65.9 68.2 11.2 71.8 74.7 74.7 71.0 65.0

10000 6S.8 70.3 70.0 70.8 68.3 64.8 63.0 58.8 64.0 65.3 69.0 69.4 72.0 72.0 69.8 62.6

12500 67.4 67.9 67.1 69.3 65.4 62.- 57.6 55.9 60.9 63.1 -66.6 67.7 69.4 69.8 67.1 60.4

16000 62.7 63.4 63.2 64.1 61.2 56.9 52.6 50.6 56.4 58.7 62.2 63.4 :5.2 65.9 63.2 56.1

20000 57.7 57.8 58.0 58.5 55.3 51.0 47.0 45.7 50.5 53.5 56.3 5E.1 59.8 61.0 57.3 51.5

OVER ALL r4.4 97.6 97.0 S5.2 93.4 92.2 89.9 87.8 89.6 91.5 92.7 93.5 S4.8 95.0 90.9 87.2

CISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.4 M 6E.8 80.5 84.0 85.1 85.1 84.8 83.2 81.2 83.8 85.6 86.5 86.0 E6.C 84.4 77.9 68.8

304.8 M 59.2 72.3 76.2 77.4 77.6 77.5 75.0 73.9 76.5 78.3 79.0 78.5 18.3 76.4 69.8 60.2



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

AREA AND TAKEOFF PLUS 70 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(c) 86 Percent speed; fan physical speed, 1889 rpm; fundamental blade passage frequency, 472 hertz

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

F Qf'i.. Bj Y ANmLE, DEG SIMPLt POWER
SOURCL LtVtLIC 20 30 4C 50 60 70 80 90 100 lu 12C 130 140 150 160 (SPL) (PWL)

l/3-CTAV - 
3AN0 SOUND PRESSUPo LtVELS (SPL) CN 1.C McTER RADILS

'i ' 0 S8.2 97.0 97.9 97.9 98.9 98.2 100.0 131.4 100.2 101.0 ICO.5 1C2.2 103.5 1C3.9 100.2 117.96 1 L -. 108.3 9.3 96.7 99.2 Lu5.2 104.3 98.2 104.3 99.8 1U7.0 103.2 IC3.2 103.5 104.8 135.C 103.6 121.33J eR.i 10L.2 9).C 97.3 97.2 97.2 99.0 98.8 100.5 102.7 102.0 IC2.1 IC2.E 1C4.3 105.5 105.9 101.4 119.1

10l ICr.L 17.3 106.2 105.3 103.7 103.3 104.3 105.8 105.5 107.8 1C8.3 IC7.6 1C.5 1C7.7 108.7 107.9 106.7 124.4125 1, E.5 10)9. 111.0 109.6 107.3 106.0 103.0 106.6 107.8 109.3 110.1 110.2 109.6 10S.8 109.5 107.5 108.9 126.6i"' ic 10 .5 11.5 ICi. 1 0I.5 1C5.5 105.6 105.8 106.6 108.6 108.3 108.5 109.2 1C8.6 IC7.3 106.6 106.4 107.7 125.4

2,u IC .3 110.8 108.8 105.3 1C4.7 lu3.3 102.8 104.3 105.3 105.5 IC5.2 1C5.6 IC6.3 IC5.8 105.7 105.2 105.7 123.425 11.0 1 13.j 111.6 110.3 109.1 107.8 105.0 106.0 107.5 109.6 110.1 110.9 111.5 11C.3 108.1 106.2 109.5 127.2'lb 11'.5 il4.3 113.2 111.2 109.0 107.0 106.5 107.3 109.7 111.3 112.2 113.1 113.0 111.5 107.8 106.6 110.9 128.6

4i,0 11 .3 122.4 125.6 120.6 117.3 115.1 112.6 112.1 116.1 116.1 117.6 116.8 117.3 116.3 112.3 115.0 117.9 135.653 l12r.2 132.1 136.1 133.7 126.2 124.2 121.2 119.6 125.4 124.1 126.2 124.0 124.6 124.7 119.7 124.9 127.3 145.0
(.J) 11,.1 117.2 117.7 115.7 113.7 111.1 109.9 110.1 111.9 114.4 115.2 116.3 117.9 116.6 111.2 109.5 114.6 132.3

J 11-.4 i117.1 117.9 116.1 115.2 112.4 112.4 112.2 113.1 115.2 116.9 117.6 120.1 11E.6 111.6 109.6 115.9 133.61J0Jj I;. 3  12J.2 12J.3 119.6 118.0 115.7 115.7 116.0 115.3 118.2 119.7 119.7 124.8 12C.5 113.5 113.4 119.1 136.8
125, 115.? 116.5 117.2 115.8 114.7 112.2 113.3 110.8 111.8 114.0 115.7 117.1 117.8 115.2 110.7 108.7 114.6 132.3

16cJ 11'.3 116.4 117.3 116.6 115.4 113.3 109.9 110.1 111.3 113.3 114.8 116.7 11.1 ll11.3 110.4 106.8 114.8 132.52u,,,) 115.1 116.i 116.8 116.5 114.5 112.3 109.3 108.6 110.5 112.1 114.3 115.6 117.8 115.1 109.8 106.4 114.0 131.725,,J 112.7 114.4 114.7 i14.5 113.0 11 .2 107.4 106.8 108.9 111.0 112.9 114.0 115.7 114.5 108.2 105.1 112.3 130.0

31,:, 112.J 113.5 113.5 113.4 112.4 110.2 107.5 88.1 108.2 110.9 113.0 114.3 115.c 114.5 107.4 104.9 111.8 129.54JJ 111i.5 113.4 113.4 113.4 111.9 138.7 105.8 86.9 107.5 109.7 111.2 112.8 114.9 114.4 107.7 104.9 111.1 128.8500, 11,.4 110.5 111.7 112.6 1,9.u 107.1 103.6 102.6 105.2 107.1 110.1 110.7 112.C 111.2 107.6 102.6 109.1 126.8

633) IC'.2 111.1 110.2 110.7 10C.6 108.1 104.2 101.5 106.4 108.4 110.2 111.5 112.6 112.2 106.9 101.8 109.3 127.0600, 1 C;.'. 1 1.0 113.9 111.2 108.9 1.u6.7 102.7 101.5 104.9 137.4 109.4 110.5 112.4 111.5 106.4 102.4 108.8 126.5luc1 J 1C3.1 10P.7 108.5 109.6 107.6 105.6 103.9 99.9 104.1 105.9 108.4 10 .4 110.9 111.1 106.8 101.1 107.4 125.1

1250) 1(7.3 107.q 106.8 109.1 105.8 104.5 99.8 98.8 102.8 105.5 108.0 10C.2 110.2 10S.7 106.3 101.1 106.7 124.416) 10 104. 105.2 105.1 106.1 103.6 101.2 95.6 96.3 100.4 102.9 105.6 107.2 108.3 108.3 104.6 98.8 104.5 122.220JJ0, 12.2 102.5 102.7 103.2 luG.5 98.J 94.1 94.1 97.7 100.9 102.5 104.8 105.9 10f.1 102.6 97.4 102.0 119.7

OV&-rAll 130.7 134.1 137.0 132.5 129.0 127.0 124.8 123.6 127.6 127.8 129.6 129.2 131.C 125.5 124.5 126.5 129.8 147.5



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

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 70 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW]

(c) Concluded. 86 Percent speed; fan physical speed, 1889 rpm; fundamental blade passage frequency, 472 hertz

(c-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

F RE 011 'MC Y ANGLE, DEG

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

1/3-OCTAVE BAND SOUND PRESSURi LEVELS (SPL) ON 30.5 METER PADILS

50 7 6.C 68.7 68.5 67.3 68.2 68.2 69.2 68.5 70.3 71.7 70.5 71.3 70C.8 72.5 73.8 74.2

65 79.1 76.3 68.6 67.0 69.5 75.5 74.6 68.5 74.6 70.1 77.3 73.5 73.5 73.8 75.1 75.3

Q 19.1 70.5 69.3 67.6 67.5 67.5 68.3 60.1 70.8 73.0 72.3 72.4 73.1 74.6 75.8 76.2

100 15.3 77.6 76.5 75.6 74.0 73.6 74.6 76.L 75.8 78.1 78.6 77.9 78.E 7E.0 79.0 78.2

12i 78.8 80.1 81.3 7q.9 77.6 76.3 73.3 76.9 78.1 79.6 80.4 80.5 79., 80.1 79.8 77.8

160 7 .8 80.3 78.4 76.8 75.8 75.9 76.1 76.9 78.9 78.6 78.8 7S.5 78.9 77.6 76.9 76.7

200 78.6 81.1 79.1 75.6 75.0 73.6 73.1 74.6 75.6 75.8 75.5 75.9 76.6 76.1 76.0 75.5

250 82.3 83.3 81.9 80.6 79.4 78.i 75 .3 76.3 77.8 79.9 80.4 81.2 E1.8 8C.6 78.4 76.5

315 84.8 84.6 83.5 81.5 79.3 77.3 765. 78.1 9o.0 81.6 82.5 E3.4 83.3 81.8 78.1 76.9

400 8;.5 92.6 95.8 90.8 87.5 85.3 32.8 82.3 86.3 86.3 E7.8 E7.0 87.5 8.5 82.5 85.2

500 S8.4 102.8 106.3 100.9 96.4 94.4 91.4 89.8 95.6 94.3 96.4 94.2 94.8 S4.9 89.9 95.1

630 86.3 87.4 87.0 85.; 83.9 81.3 83.1 80.3 82.1 84.6 85.4 86.5 88.1 8(.8 81.4 79.7

800 86.6 87.3 88.1 86.3 85.4 82.6 82.6 82.4 83.3 85.4 E7.1 87.8 00.3 88.8 81.8 79.8

1000 88.5 G0.4 G0.5 90.0 88.2 85.9 85.9 86.2 85.5 88.4 89.9 89.9 05.C sC.7 83.7 83.6

1250 F5.3 86.6 87.3 85.9 84.8 82.3 8).4 80.9 81.9 84.1 85.8 87.2 E7.9 85.3 80.8 78.8

1600 85.4 86.5 87.4 86.7 85.5 83.4 3).0 80.2 81.4 83.4 84.9 86.8 89.2 86.4 80.5 76.9

2000 E5.1 86.5 86.8 86.5 84.6 82.3 79.3 78.6 80.5 82.1 84.3 85.6 87.8 85.1 79.8 76.e

2500 ei.6 84.3 84.6 84.4 82.9 80.1 77.3 76.7 78.8 80.9 82.8 83.9 85.6 84.4 78.1 75.0

3150 E1.7 83.2 83.2 83.1 82.1 79.9 77.2 57.9 77.9 80.6 82.7 E4.0 84.7 84.2 17.1 74.6

4000 81.0 82.9 82.9 82.9 81.4 78.2 75.3 56.4 77.0 79.2 80.7 82.3 84.4 83.9 77.2 74.4

5000 79.6 79.7 80.9 81.8 78.2 76.3 72.8 71.7 74.4 76.3 79.3 70.9 81.2 80.4 76.8 71.8

6300 77.9 7C.8 78.0 79.4 78.3 76.8 72.9 70.2 75.1 77.1 78.0 EC.2 81.3 80.9 75.6 70.5

8000 78.0 79.1 79.0 79.3 77.0 74.8 73.8 69.6 73.0 75.5 77.5 78.6 80.5 79.6 74.5 70.5

10000 75.2 75.8 75.6 76.7 74.7 72.7 68.0 67.0 71.2 73.0 75.5 7E.5 78.C 77.2 73.9 68.2

12500 73.1 73.6 72.6 74.8 71.6 70.3 65.6 64.6 68.6 71.2 73.7 74.9 75.( 75.4 72..0 66.8

16000 68.1 60.1 69.0 70.0 67.5 65.1 63.5 60.2 64.3 66.8 69.5 71.1 72.2 72.1 68.4 62.7

20000 63.3 63.7 63.9 64.4 61.7 59.2 55.3 55.2 58.9 62.0 63.7 66.0 67.1 67.2 63.7 58.5

OVERALL ]CC.8 104.2 107.2 102.6 90.2 97.1 95.0 94.0 97.7 97.9 S9.7 90.2 1CI.0 SS.5 94.5 96.7

DISTANCE SO3DLINE PERCEIVED NOISE LEVELS

152.4 M 15.5 86.7 93.0 02.1 9C.9 90.1 88.5 87.2 91.9 92.2 93.5 92.3 92.2 8.4 81.7 79.1

304.8 M 89.9 78.5 85.4 84.5 83.3 82.6 81.1 80.0 84.6 84.8 86.1 84.7 84.5 81.5 13.5 70.9



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

AREA AND TAKEOFF PLUS 70 ROTOR SETTING ANGLE

[SPL referenced to 2x10- 5 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

FtLuitN v ANGLE, OLG SIMPLE POWER
SOURCt LEVEL

li 23 30 4C 53 60 70 80 90 103 110 120 13C 140 150 160 (SPLI (PWL)

1/3--1CIAVE RAinll SOUND PRESSUPR LEVELS (SPL) ON 1.0 MLTEk RADII;S

5J 11.3 ,.0 101.0 99.2 98.2 101.2 101.5 101.5 101.2 101.7 101.7 C12.6 10C3.2 105.0 106.2 107.C 102.3 120.0,; 1, i.4 103.6 9). P 98.9) 101.6 105.8 105.8 101.6 137.1 LU6.3 102.9 104.7 104.8 104.4 105.9 107.3 104.8 122.543 1,I.2 C12.2 10J.7 98.2 130.7 103.2 130.7 101.8 103.2 103.7 102.7 103.9 10C.C 1C6.7 1C8.0 108.9 104.0 121.7

10, 111.1 107.3 107.1 136.3 1C6.6 108.1 107.6 108.6 109.1 110.5 1C9.8 101s. 110.f 11C.1 110.6 109.7 109.1 126.812" 1l9.4 111.2 111.0 110.7 138.9 109.7 138.7 109.4 109.2 113.2 111.2 112.1 111.7 111.2 110.9 109.7 110.4 128.1
1' 11,;.5 11.0 113.2 10C.0 108.7 109.3 109.2 109.3 109.2 110.7 110.3 111.6 109.8 110.5 108.8 138.6 109.8 127.5

2 - 11J.5 112.1 11).1 106.8 106.8 106.5 105.5 135.8 105.5 106.1 106.3 107.9 1C8.E 1C7.8 107.E 107.2 107.4 125.125J 113.1 114.5 112.8 112.3 110.8 11ll. 103.1 137.8 138.3 110.0 111.3 112.6 113.0 112.3 110.0 108.2 111.0 128.7
315 114.P 115.7 11.2 112.5 11C.7 109.3 109.7 110.3 11u.7 112.8 114.3 115.3 114.3 112.3 109.8 108.4 112.5 130.2

403 117.0 1le.G 11r.3 115.7 114.2 112.8 112.8 113.2 113.2 115.2 116.5 117.3 117.0 114.5 111.3 109.9 115.1 132.85)J 128.7 133.4 131.5 129.4 126.5 126.3 128.2 129.3 125.2 125.9 125.7 125.3 127.9 123.0 120.2 119.3 127.2 144.9
63j 11C.1 11G9. 119.8 119.3 116.6 114.4 115.1 115.4 115.1 117.3 117.9 119.0 120.8 11E.4 112.9 111.3 117.5 135.2

903 117.4 118.4 118.9 117.2 116.6 114.1 113.9 114.1 115.2 117.2 118.6 120.0 121.7 115.4 113.2 110.8 117.5 135.2LOOJ 119.1 12C.6 122.6 i2".6 123.1 118.1 117.1 120.1 120.7 120.4 122.6 127.5 123.4 121.6 115.7 114.6 121.7 139.4
125J 116.C 118.2 119.3 117.7 115.8 11i.2 112.2 113.5 114.7 116.8 117.8 119.8 119.5 116.5 112.3 110.4 116.6 134.3

15O0 117.7 119.9 119.6 12u.2 118.4 117.4 113.4 113.7 114.6 116.9 117.6 11.5 121.7 117.4 112.4 106.6 117.7 135.424u, 113.1 117.1 118.4 117.9 114.8 114.6 111.4 111.1 112.8 114.8 116.4 117.4 117.8 116.6 111.4 108.0 115.9 133.6
2503 113.P 116.6 116.2 116.5 115.2 113.0 113.5 109.8 111.2 113.7 115.5 116.4 118.7 115.7 110.5 106.9 114.5. 132.2

3150 113.1 115.3 115.8 116.1 115.1 113.6 111.1 109.6 111.4 114.1 115.6 116.7 117.3 113.8 109.3 106.8 114.4 132.140u 11.2 113. 5. 115.1 11.51.3 14.5 112. 1109.1 109.0 110.5 112.3 114. 0 115.3 117.3 116.0 109.7 106.4 113.7 131.4
500, Ill.8 112.9 113.6 114.8 111.1 lu9.9 107.1 105.8 107.9 109.9 112.4 112.9 114.3 113.1 109.3 104.5 111.4 129.1

633 111.2 113.6 112.6 113.7 112.2 11.7 107.6 105.0 109.7 111.1 113.1 114.2 114.7 114.4 108.6 104.0 111.9 129.68003 112.1 113.4 113.6 113.i 111.3 1u9.4 13506.3 104.8 108.3 110.3 112.1 112.8 115.1 113.6 108.5 104.8 111.4 129.1
10uo 11;).4 111.4 111.1 112.4 109.4 108.8 10'+.4 103.4 107.1 108.8 110.8 112.0 113.8 111.9 109.0 103.1 110.0 127.7

12500 1C'.3 110.5 109.7 112.0 107.8 107.8 133.2 102.5 106.5 108.5 110.7 111.9 112.8 111.5 108.5 103.1 109.4 127.116G0u 1C7.C 13J.5 107.8 109.0 135.8 104.1 103.5 99.6 104.0 106.3 108.5 109.9 111.0 110.7 107.2 1i01.5 107.3 125.0
20300 1C5.0 105.2 104.d 106.1 102.8 100.9 97.4 97.4 101.1 103.9 105.6 107.7 108.8 108.6 105.1 100.3 104.8 122.5

OVe rALL 131.4 132.9 133.7 132.3 13C.1 129.0 129.7 130.5 128.7 129.8 130.6 132.3 132.8 13C.C 125.9 124.3 130.7 148.4



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

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 70 ROTOR SETTING ANGLE

[SPL referenced to 2x10- 5 Pa; PWL referenced to 0. 1 pW.J

(d) Concluded. 93 Percent speed; fan physical speed, 2049 rpm; fundamental blade passage frequency, 512 hertz

(d-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FPR FIJLCY AIGLE, DEG
10 20 30 40 50 60 70 80 90 100 110 12C 13C 140 150 160

1/3-OCTAVE BAND SOUND PRtSSURE LEVELS (SPLI CN 30.5 METER RADILS

50 71.6 69.3 71.3 69.5 68.5 71.5 71.8 71.8 71.5 72.0 72.0 72.9 73.5 75.3 76.5 77.3

63 73.7 73.9 70.1 69.2 71.9 76.1 77.1 71.9 77.4 76.6 73.2 75.0 75.1 74.7 76.2 77.6

80 72.5 72.5 71.0 68.5 71.0 73.5 75.0 72.1 73.5 74.0 73.0 74.2 75.3 77.0 78.3 79.2.

100 e81.4 77.6 77.4. 76.6 76.9 78.4 77.9 78.9 79.4 80.8 80.1 79.9 EC. EC.4 80.9 80.c

125 79.? 81.5 81.3 81.0 79.2 80.0 79.0 79.7 79.5 80.5 81.5 82.4 82.C 81.5 81.2 80.0

160 EC.8 81.3 80.5 79.3 79.0 79.6 78.5 79.6 79.5 81.0 80.6 81.9 e0.1 80.8 79.1 78.9

200 EC.6 82.4 80.4 77.1 77.1 76.8 75.8 76.1 75.8 76.4 76.6 78.2 79.1 78.1 78.1 77.5

25j 83.4 84.B 83.1 82.6 81.1 8J.3 78.4 78.1 78.6 80.3 81.6 82.9 83.3 82.6 80.3 78.5

315 85.1 R6.0 83.5 82.8 81.0 79.6 83.0 80.6 81.0 83.1 84.6 85.6 84.6 82.6 80.1 78.7

400 F7.2 88.2 87.5 85.9 84.4 83.0 83.0 83.4 83.4 85.4 86.7 87.5 87.2 84.7 81.5 80.1

500 c8.9 100.6 101.7 99.6 96.7 96.2 93.4 99.2 95.4 96.1 95.9 95.5 98.1 93.2 90.4 89.5

630 E8.3 90.0 90.0 89.5 86.8 84.6 85.3 85.6 85.3 87.5 88.1 89.2 91.C 88.6 83.1 81.5

800 87.6 88.6 89.1 87.4 86.8 84.3 84.1 84.3 85.4 87.4 88.8 90.2 S1.9 89.6 83.4 81.0

1000 89.3 90.8 92.8 90.8 90.3 88.3 87.3 90.3 90.9 90.6 92.8 97.7 93.6 91.8 85.9 84.8

125J E6.1 88.3 89.4 87.8 85.9 84.3 82.3 83.6 84.8 86.9 87.9 8q.9 89.6 86.6 82.4 80.5

1600 E7.8 89.0 89.7 90.3 88.5 87.5 83.5 83.8 84.7 87.0 87.7 89.6 91.8 87.5 82.5 79.7

2000 E8.1 87.9 8
3 .4 87.9 86.8 84.6 8L.4 81.1 82.8 84.8 86.4 87.4 89.8 86.6 81.4 78.0

2500 83.7 85.9 86.1 86.4 85.1 82.19 3.4 79.7 81.1 83.6 85.4 86.3 87.9 85.6 80.4 76.8

3150 83.0 85.3 85.5 85.8 84.8 83.3 8J.8 79.3 81.1 83.8 85.3 86.4 87.0 85.5 79.0 76.5

4100J 82.7 84.6 85.0 85.8 84.0 81.5 78.6 78.5 80.0 81.8 83.5 84.8 E6.8 85.5 79.2 75.9

500o 81.0 82.1 82.8 84.C 80.3 79.1 75.3 75.0 77.1 79.1 81.6 82.1 83.5 82.3 78.5 73.7

63 J 79.9 82.3 81.3 82.4 30.9 79.4 76.3 73.7 78.4 79.8 81.8 E2.9 83.4 83.1 77.3 72.7

8300 80.2 81.5 81.7 82.0 79.4 77.5 74.4 72.9 76.4 78.4 80.2 80.9 83.2 81.7 76.5 72.9

10000 77.5 78.5 78.2 79.5 76.5 75.9 71.5 70.5 74.2 75.9 77.9 79.1 80.9 79.0 76.1 70.2

1250) 75.1 76.2 75.5 77.7 73.6 73.6 69.0 68.3 72.2 74.2 76.4 77.6 78.5 77.2 74.2 68.8

16303 7C.9 72.4 71.7 72.9 69.7 68.0 64.4 63.5 67.9 70.2 72.4 73.8 74.9 74.5 71.0 65.3

2ju0 6f6.1 66.4 66.0 67.3 64.0 62.1 53.6 58.5 62.3 65.1 66.8 68.8 69.9 69.7 66.2 61.4

OVFFALI 1C1.5 103.0 13. P 102.3 10.2 99.1 99.9 100.7 98.8 99.9 10,.7 102.4 1.2.8 9C.9 95.8 94.3

'ISTANCI SiD.LINc PERCEIVED NGISt LLVLtS

152.4 ' 7U.3 86.0 00.9 92.4 92.1 92.4 93.3 94.2 93.1 94.3 94.6 95.1 54.t 89.6 22.9 76.9

304.0 .. 7 77.6 82.9 84.5 84.4 84.8 :5 .0 37.0 85.8 86.9 07.0 87.3 66.9 81.5 74.7 63.4

-3
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TABLE XIII. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE

AREA AND TAKEOFF PLUS 70 ROTOR SETTING ANGLE

[SPL referenced to 2x10- 5 Pa; PWL referenced to 0. 1 pW.]

(e) 100 Percent speed; fan physical speed, 2203 rpm; fundamental blade passage frequency, 550 hertz

(e-l) Data referred to source and normalized to 1 meter
Flfntl:-'1 Y hNGL3, OtDG SIMPLE POWER

SOURCE LEVELI 2C j3 ,2 U 6u 73 J O 90 1i0 110 12C 13C 140 150 160 (SPL) (PWL)
I/ -:OrT iV. d4:41 SLIUI) tILR S IJ P- LtVELS (SPL) 0N 1.0 METEP kADILS

5U I '.2 1C.3 103.4 1_.4 i C. lul .4 1)1.9 j2.3 IJ3.6 j03.q 103.8 104.9 1C5.1 1C6.4 108.1 10S. 8 104.1 121.8A iIC. b6?.u 91. A -,.. 1 3. 132.j 132.1 101.5 1J2.0 iu2.3 1I3.0 134.2 105.5 106.8 108.5 110.0 103.8 121.5i) IC1.1 0 .2 0.1 132.7 iC3.o 108.2 lj5.7 103.1 10,.4 105.4 IG7.1 C107.5 IC8.6 ICE.9 110.7 111.1 107.0 124.7
lu 1iC.'; lIC.A 137.8 110.2 IC5.6 l7.4 111.4 1U9.2 1)7.2 110.7 IC9.6 111.5 113.1 113.7 112.9 111.6 110.5 128.212, 111.1 113.- 113.6 112.9 luS.3 110.) 111.6 111.4 110.9 113.1 113.8 114.3 114.8 113.8 113.8 110.8 112.7 130.41h3 112.2 112.7 113.1 112.2 110.2 ji.6 1)?.7 112.6 111.9 114.6 112.7 113.8 113.6 112.2 111.2 110.6 112.4 130.1
2Ji 117.1 113.8 111. 11.39 IC.4 1308.6 1J7.9 107.i 1U9.4 138.1 1IS.4 11C.2 111.3 11C.6 109S.9 109.5 109.8 127.58.3 11'.3 115.1 115.3 113.3 113.1 111.6 113.3 110.1 111.6 113.3 113.6 115.6 116.5 115.3 112.1 109.8 113.5 131.231! 11'.3 L16.2 115.3 114.5 li3.J 111.3 111.3 112.2 113.2 115.3 115.3 116.9 116.3 115.2 111.7 109.7 114.3 132.0
4.u 117.7 113.7 119.2 116.7 115.5 114.3 114.3 114.5 114.8 116.7 117.7 116.4 i18.7 117.0 113.5 1.11.C 116.5 134.25.2) 127.1 127.0 121.5 121.3 127.5 12h.0 L25.6 129.1 128.5 124.3 125.5 12E.7 127.1 123.3 118.3 121.7 126.8 144.5(63 124.i 24.7 128.3 118.1 l7i.u 122.2 122.3 125.3 124.8 122.2 123.2 125.8 125.7 122.2 117.3 118.4 123.8 141.5
9-ij 117.q 11S.4 11'.q 11E.7 117.4 115.2 115.3 116.9 113.0 120.2 120.7 122.3 123.7 121.0 115.4 112.4 119.5 137.2luJj 113.7 121.4 122.9 121.7 122.4 119.7 11T.2 117.7 118.6 12J.9 122.9 125.0 125.7 123.2 118.7 114.8 121.8 139.51251 11.4 12J.t 121.2 121.1 12,.9 11l.u 11 .1 116.6 117.7 119.7 121.6 123.5 123.9 121.4 117.7 113.6 120.4 138.1

1"J3 11E.8 123.2 121.4 12u., 12u.7 118.2 115.2 11(,.4 117.2 119.2 119.9 121.9 124.5 11S.2 115.0 211.6 119.8 137.52003 11(.7 11. 119.5 118.5 119.u 117.2 115.u 114.j 115.5 117.8 119.2 120.1 122.3 11E.0 113.3 110.2 118.2 135.92%u 115.7 117.5 118.2 116.7 117.7 116.J 113.9 112.9 114.7 116.7 117.7 119.5 120.3 117.4 112.5 109.3 117.0 134.7
3150 114.7 L17 L17. .? lI .u, 117.3 115.3 L14.0 112.5 114.2 117.0 118.3 119.4 11.7 117.8 111.8 108.9 116.8 134.5
4
Ouj 114.9 116.4 117.1 118.1 116.9 114.3 112.4 111.6 113.4 115.4 116.9 11E.4 11S.8 117.3 111.9 108.4 116.1 133.89uOu 113.1 114.6 115.2 117.1 113.6 112.4 110.2 109.2 110.7 113.2 115.1 115.9 117.1 114.6 111.6 106.5 113.9 131.6

h"1.) 11'.0 115.1 114.5 115.6 114.3 113.6 113.6 108.1 112.1 114.3 116.0 117.0 117.5 11k.2 110.8 105.9 114.4 132.1Ju3) 113. 119.3 1195.0 115.7 113.u 11.1 Ij .I 138.0 111.1 113.0 114.6 115.8 117.8 115.5 110.7 106.6 113.8 131.5i.O) 112.5 113.5 113.2 114.7 111.7 111.3 107.2 136.9 110.2 111.7 113.7 114.6 116.2 114.0 110.9 105.4 112.5 130.2
12'9,) 111.7 112.6 111.6 114.2 .2 11.2 0.2 1J5.4 105.4 109.2 111.1 113.6 114.7 115.4 113.6 110.8 105.4 111.9 129.6Il( 0) 1 1.2 I1.3.6 10c.9 I11. J 1u8.2 lu7.) 133.7 103.2 136.9 109.6 111.6 112.5 113.6 112.9 109.3 103.6 109.9 127.62)Jj 17.2 107.7 137. 7 10F.7 105.2 133.7 1J).3 1,1.4 104.5 137.0 1C8.7 110.8 111.7 111.2 107.7 102.6 107.7 125.4

hv MI ' 1 1.H 13;.; 133.5 131.3 132.4 13J.7 130.3 132.4 131.9 131.2 132.4 134.4 134.8 131.9 127.9 126.7 132.2 149.9



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

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 70 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0.1 pW.]

(e) Concluded. 100 Percent speed; fan physical speed, 2203 rpm; fundamental blade passage frequency, 550 hertz

(e-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FPEUINCY AIGL., DEG
10 26 30 4C 50 60 70 80 90 130 110 120 130 140 150 160

I/3-CTAVt BAND SCUND PRESSUIJF LEVELS (SPL) IN 30.5 METER RADILS

50 76.7 74.9 75.3 73.5 74.3 73.3 74.8 75.0 75.0 75.5 75.5 75.9 76.0 77.8 79.0 78.2

63 75.8 77.2 74.C 73.7 76.5 79.J 73.0 76.0 77.3 77.2 77.0 76.8 77.3 79.3. 79.5 79.2

8) 79.7 80.7 77.5 76. 80.7 84.4 83.4 80.2 82.2 82.0 81.4 E1.3 1.5 82.5 81.7 80.9

100 E3.8 84.3 83.P 81. 7S.0 80.0 78.5 80.3 82.8 82,7 81.3 12.8 E2.2 84.2 83.7 82.5

125 63.3 85.5 85.6 83.6 81.1 83.1 81.1 92.1 89.5 83.8 85.0 85.6 85.1 85.0 84.0 82.2

16j 84.2 84.3 85.0 82.7 81.7 82.5 30.7 82.2 82.2 83.0 83.5 ?5.1 84.3 83.5 82.3 e1.6

20J F .3 86.5 84.7 82.7 
8 ,.8 81.5 79.2 79.5 80.3 80.5 82.0 E2.3 E3.2 82.5 84.5 80.9

25 8;.7 88.9 84. 85.2 84.5 84.2 83.4 82.5 83.2 85.2 86.0 86.9 87.4 87.4 84.4 81.2

315 89.5 89.5 87.9 86.7 85.2 84.4 83.5 84.7 84.7 86.0 86.7 88.1 E8.C 87.4 84.4 82.4

400 91.4 92.1 91.3 8E.E 88.1 86.4 86.4 87.4 88.1 89.3 C0.9 91.4 91.1 90.1 86.6. 84.2

500 1C7.5 107.1 106.1 10.3 105.8 99.J 101.3 106.1 105.0 103.6 99.8 105.1 100.5 IOC.1 101.8 93.8

630 3 1.3 100.1 c9.6 95.6 98.+ 92.8 94.3 98.9 97.8 97.3 95.8 99.2 97.1 S .4 95.4 89.0

800 91[.7 9;2.8 93.C 91.5 9G.l 88.7 87.0 87.8 89.3 92.3 94.2 94.6 96.C 95.3 89.0 87.0

100J 94.4 57.2 96.7 98.6 96.4 95.4 92.6 92.J 93.9 95.2 96.2 98.0 10.9 100.2 93.2 90.1

1250 92.2 94.4 94.2 94.7 93.1 91.6 88.7 88.6 90.7 92.6 S4.1 95.3 97.4 96.2 90.1 87.5

160o 92.9 94.4 94.9 95.5 95.9 93.0 88.4 88.2 9U.0 92.7 93.9 55.5 97.9 94.9 88.9 86.4

20UJ 41.6 93.2 93.S 94.6 93.o 90.1 85.9 86.9 88.4 90.9 92.6 93.3 95.7 94.1 87.4 84.5

2500 19.9 91.3 92.3 92.8 91.6 89.9 86.4 85.4 87.1L 90.1 91.9 92.7 94.8 92.9 86.6 83.3

3150 EC.5 SC.9 91.0 91.9 91.0 89.4 85.9 84.4 86.5 89.7 90.9 92.3 93.7 92.7 86.0 82.5

4000 8'.2 91.1 91.4 9Z.2 90.9 88.4 84.4 84.1 85.9 88.6 90.1 91.4 94.1 92.4 86.7 81.8

530) E7.7 88.6 89.6 91.6 81.6 86.6 82.4 81.4 84.6 86.6 19.2 89.4 92.( 89.7 85.4 80.0

633) Fi.I PS.7 88.3 89.5 87.0 87.3 82.6 80.3 83.3 87.3 4.1 SC.3 91.C SC.7 84.5 80.7

8jOJ F7.P 89.2 88. H89.6 86.9 86.J 81.3 79.9 83.9 85.7 88.4 18.5 91.5 89.2 85.5 79.9

1030J 8F.2 87.7 86.5 88.3 84.5 84.3 78.8 78.2 82.0 84.2 E6.7 E7.1 S0.C 87.5 84.0 78.8

12500 8 .1 86.4 85.1 87.2 83.2 '83.J 77.4 76.7 81.2 82.9 15.7 16.4 ES.2 86.4 83.7 77.6

160J L.8 84.0 83.J 83.1 79.u 78.7 73.9 73.3 77.3 79.8 82.8 83.6 85.4 84.3 80.1 75.9

20000J 78.2 8C.u 9.2 79.7 75.5 75.0 69.7 70.0 74.7 76.7 79.2 C0.3 82.1 8C.9 77.8 72.4

OVtR ALL IC '.4 10.5 108.8 106.5 1C8.2 104.0 103.8 107.5 106.9 106.6 105.7 1C8.6 IC8.2 107.1 104.6 99.3

CISTA4IC SIDrLINe PECI:IVED NOISE IL-VELS

152.4 ' P'.7 92.2 95.9 96.3 4~.0 97.2 97.4 100.4 100.7 100.9 99.8 1C1.6 1C0.1 96.6 91.7 81.9

304.8 '4 744 R3.3 87.9 88.0 92.2 89.5 90.1 93.3 93.4 93.5 92.0 94.0 91.9 8E.4 83.6 73.2
co
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TABLE XIV. - FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, (F-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA AND

TAKEOFF MINUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(a) 70 Percent speed; fan physical speed, 1535 rpm; fundamental blade passage frequency, 383 hertz

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

F ro ,"C v ANi;L", DLG SIMPLE POkER
SOURCE LEVEL

0 2,; 3J 4C0 s 6J 70 80 90 10u 110 12C 13C 14U 150 160 (SPL) (PWL)

1/3-1-CT\VL RAiNI SCUNj) DR.SIJRL L2VELS (SDLI CN 1.0 fIETER RADILS

jJ 10i!. 17.4 1l6.
4 106.2 135.8 d1.3 1J6.3 10j.3 105.0 136.2 106.5 C18.e 1L4.3 104.3 113.G 116.C 107.9 125.6

61 1; .4 iu6.4 106.2 133.9 iu3.4 1J6.3 1o4.3 102.9 102.4 105.0 104.4 107.1 103.7 104.9 111.9 115.4 106.5 124.2
qJ h1 .8 105.L 10C.9 132.e 102.2 lub.3 i3O.5 101.3 102.0 104.0 LC5.0 IC6.1 1C(.C 105.3 110.3 114.1 105.7 123.4

Jj 108C.1 1t.4 10'.0 105.1 1u4.4 106.6 1J4.6 103.3 104.9 135.6 106.8 1C7.5- IC7.6 108.4 110.6 113.3 106.9 124.6
125 1 7.5 110.2 11o.9 1u9. lu'. J 107.3 17.5 106.3 106.8 108.u 109.5 LO3.8 109.7 108.8 LLO.2 1LL.2 108.9 126.6
Lt3 1C 1 .9 lu.L 111.? 136.9 1u5.6 1Jt,.o i35.9 105.2 135.7 137.4 108.4 C10.5 1L8.9 1L7.7 IC8.7 11J.3 107.9 125.6

2Uu liC. 111.6 111.5 IC7.1 i5S.4 105.4 13.9 1J3.8 103.8 105.1 1C6.6 1C7.1 1C7.3 1C7.1 1C8.4 108.8 107.0 124.7
35j 11.L2 114.7 113. 110.7 10.0 1JO9.J 105.7 106.7 136.5 109.2 110.2 111.8 11.C 111.4 109.0 109.4 l110. 127.9
31L 12-.4 L2C.3 12j.5 117.3 116.4 115.3 112.1 111.4 110.9 112.6 115.1 115.8 115.6 115.4 112.1 112.5 115.5 133.2

4/J 12').( L3C0. 132.. 127.1 128.9 127.- 122 .8 121.6 120.9 121.9 126.4 127.7 126.4 125.9 122.1 123.6 126.5 144.2
uJ) 11.;. 119.1 11.3. 116.9 115.I 8 114.1 112.1 111.8 112.0 114.5 115.5 116.0 116.3 117.1 112.6 112.2 115.3 133.0
,3J 117.t 119.2 11n.6 117.2 115.3 112.7 111.5 112.3 112.2 115.2 116.5 116.9 117.7 11E.5 113.0 111.4 115.8 133.5

QuJ 122. 12.8 123.3 123.5 12u.5 113.3 119.6 119.:: 117.6 119.6 121.3 122.2 123.1 125.1 118.3 116.C 121.2 138.9
IOuo 11.2 119.3 119.1 117.7 115.5 113. 112.5 113.0 113.0 116.U 117.5 11E.9 11.7 11E.8 112.7 111.2 116.5 134.2
15o 1 1.

n 
120.2 12J.1 118.5 117.4 115.J 1131.4 113.9 113.7 116.4 117.9 119.3 119.4 119.9 113.9 111.9 117.3 135.0

16JJ 117.6 Ll.6 111.2 LL7.P 116.5 114.1 111.8 112.1 112.1 114.8 116.8 117.7 119.8 I1S.U 112.1 0 110.4 116.3 134.0
2u , IL,:.6 117.- 11.3 117.3 115.4 L13.4 113.6 llu.1 110.3 112.8 114.8 115.2 117.9 117.3 llu.8 109.0 114.8 132.5
256J I11.2 l16.2 111,.4 115.7 114.u 111.9 LJ9.9 108.5 108.5 111.5 113.5 113.8 115.9 115.4 109.0 107.1 113.2 130.9

315) 115.1 1L,.3 116.5 115.L 113. L112.L 109.6 107.6 107.3 1ll.U 113.1 113.4 114.3 114.6 108.0 105.9 112.7 130.4
403) 115.7 116.1 117.2 L15.7 113.7 111.4 l101.6 16.9 106.7 109.6 111.6 112.2 114.1 113.9 107.4 105.3 112.4 130.1
5JJJ 11'.2 115.0 1t5.. 115.2 11-.5 113.2 107.1 10t.9 105.5 108.1 110.7 110.5 112.9 111.4 106.2 104.3 111.2 128.9

60, 11.. L15.7 115.( 11.C 111.I 112.0 109.4 104.J 105.0 109.5 111.5 112.2 112.4 112.9 105.7 103.C 111.5 129.2
3oUJ I116. 117.J 11,,.7 115.9 112.7 111.9 1J7.3 104.7 106.5 109.2 111.7 111.9 113.9 112.7 107.4 103.6 112.1 129.8

10t d0 115.u 11.0 114.9 L15. 111.2 11j.7 1di.7 103.9 104.9 108.2 110.9 111.1 113.2 111.5 106.9 102.6 111.0 128.7

1250'i 114.1, 115.6 114.7 115.5 111.2 11J., 105.5 1u3.1 105.7 103.5 111.5 111.8 113.5 111.7 107.8 103.5 111.2 128.9
lb!600 11.2 114.J 113.9 11 .0 IJ9.,j 1o8.i 1J3.3 101.2 103.3 107.4 110.0 11C.7 111.5 11C.5 105.5 102.1 109.5 127.2
20J 112. 11.711.5 112.5 112.2 107.4 lu6.7 1)1.7 I00.5 103.1 1U6.4 108.2 109.6 110.9 109S. 104.9 100.6 108.5 126.2

.VErPALL 132.1 L33.9 114.5 L31.7 131.4 129.3 126.6 126.1 125.5 127.6 130.3 131.3 131.1 131.5 126.9 127.4 130.2 147.9



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

TAKEOFF NOZZLE AREA AND TAKEOFF MINUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.

(a) Concluded 70 Percent speed; fan physical speed, 1535 rpm; fundamental blade passage frequency, 383 hertz

(a-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FR F C ICY ANhL., DLG
I C J J3 4: 5J 60 7U 80 90 100 110 120 13C 140 150 160

1/3-CCTAVE 3AND SCUNO PRESSUIE LEVELS (SPL) CN 3C.5 METER RADILS

50 78.3 78.1 77.7 7.5 16.1 78.6 76.6 74.6 75.3 76.5 76.8 78.9 14.f 74.6 83.3 86.3
63 73.7 76.7 76.5 74.2 7j.7 76.3 74.3 73.2 72.7 75.3 74.7 77.4 74.0 75.2 82.2 85.7
AU 73.1 75.3 76.2 73.1 72.5 75.8 73.8 72.1 72.3 74.3 75.3 76.4 75.2 75.6 80.6 84.4

10) 7f.4 77.7 7H.3 75.4 74.7 76.9 71+.9 73.6 75.2 75.9 77.1 71.8 77.9 76.7 8J.9 83.e
125 7.L R8C.5 81.2 79.8 79.6 78.1 77.8 76.6 77.1 78.3 79.8 80.1 80.0 79.1 80.5 81.5
L6u ?7.2 80.4 81.5 77.2 76.) 76.9 76.2 75.5 76.0 17.1 78.7 75.e 79.2 71.0 79.0 80.6

?0J F1.2 81.9 81.0 77.4 75.1 75.7 74.2 74.1 74.1 75.4 76.9 78.0 71.6 17.4 78.7 79.1

2'J P4.5 85.0 i .3 9l.J 19.3 79.3 77.J 77.J 76.8 79.5 80.5 82.1 82.3 81.7 79.3 79.7

315 9 .7 91.1 90.9 87.6 86.7 85.0 82.4 81.7 81.2 82.9 85.4 86.1 85.9 85.7 82.4 82.8

4uJ 9.8 101.u 102.2 57.3 99.1 97.6 93.0 91.8 91.1 92.1 96.6 S7.9 6.6 96.1 92.3 93.8
50) ,3.5 89. 89.0 87.u 46.J 84.3 82.3 82.0 82.2 84.7 85.7 86.2 86.5 E1.3 82.8 82.4
A61, PA. 5 .4 d1.8 87.4 95.5 82.9 81.7 82.5 82.4 85.4 86.7 87.1 8.9 E88.7 83.2 81.6

- 00 ~5.0 93.0 93.5 93.7 9,.7 86.5 88.8 39.3 87.8 89.8 SL.5 92.4 93.3 95.3 88.5 86.2
10",u FP.4 1.; . '. 1 3 7.9 85.7 84.0 82.7 83.2 83.2 86.2 87.7 89.1 83.S 89.0 82.9 81.4
1251 fj.C( 93.J qJ.2 98.6 87.5 85.1 83.5 84.0 83.8 86.5 83.3 89.4 E9.5 9C.0 84.0 82.0

16)J 71.7 8E.7 Q9'.3 P7.9 34.6 84.2 81.9 82.2 82.2 .84.9 66.9 87.8 8E.9 89.1 82.2 80.5
20.) F6.6 87.9 83).3i 7.3 85., 83.4 30.6 00.1 80.3 82.3 84.8 85.2 87.9 87.3 80.8 79.0
2500 P5.1 86.1 8.3 85.0 33.0 81.3 7q.8 78.4 78.4 81.4 83.* 83.7 85.8 85.3 78.9 17.0

315) F4.3 95.J ' .2 84.E 83.5 8 .8 79.3 77.3 77.0 80.7 82.8 E3.1 84.C 84.3 77.7 75.6
4000 F5.2 IF.2 96.7 85.2 83.2 8d0. 73.1 76.4 76.2 79.1 81.1 81.7 E3.6 83.4 76.9 74.8
5(JJ iL.4 85.1 85.2 84.4 81.7 79.4 76.3 74.1 74.7 77.3 79.9 79.7 E2.1 80.6 75.4 73.5

63J,) 32.7 9'.5 94.3 93.7 30.5 0U.7 77.1 72.7 73.7 78.2 80.2 80.5 E1.1 81.6 74.4 71.7
8d)J P/4.2 35.8 8 4.8 84.0 :3l,. dJ.0 75.4 72.8 74.6 77.3 79.8 80.0 81.9 80.8 75.4 71.7
100 ) F;.1 8 .1 82.0 '2.1 18.3 77.d 72.8 71.0 72.0 75.3 78.0 78.2 8J.3 78.6 74.J 69.7

1253J ) .. "1.3 8).4 91.2 76. 9 76.5 71.2 68.8 71.4 74.2 77.2 77.5 79.2 77.4 73.5 69.2
1 (lhU I1.u 11.3 77.7 76.9 12.9 72. 67.2 65.0 67.1 71.2 73.8 74.5 75.3 74.3 69.3 65.9
20UJu 73.7 74.4 73.6 73.3 68.5 67.3 62.8 61.7 64.2 67.5 69.3 70.7 72.0 71.0 66.0 61.7

('Vtr ALL 10i.9 103.') IJ.6 101.6 101.4 99.9) )5.7 96.2 95.6 97.6 100.3 101.3 101.3 IC1.5 97.0 97.6

fISTAIC t SI oELINL PiERCEIVED NCISI LEVELS

0 152.4 1 -1.t 86.H 91.8 r,1.5 93.2 92.3 93.5 90.0 89.9 91.7 94.1 94.2 S3.C 95.9 83.8 79.9
304.6 ( A.2 79.i 81.Q 83.5 35.6 95.4 183.0 82.7 82.5 84.3 86.7 e6.8 85.3 83.1 75.9 71.8



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

AREA AND TAKEOFF MINUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(b) 86 Percent speed; fan physical speed, 1879 rpm; fundamental blade passage frequency, 469 hertz

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

FREOII NCY ANGLE, DEG SI MPLE POWER
SOURCE LEVEL

1C 20 10 4C 50 6C 7J0 8 90 10o 1li 12C 13C 140 150 160 (SPLI (PWL)

I/3-QCTAVE BAND SOUND PRESSIUR: LEVELS (SPLI CN 1.0 METER RADIUS

5. 107.8 104.8 106.3 105.4 107.9 106.9 105.1 107.9 106.4 106.3 106.9 110.0 ICS.S 112.1 112.3 119.3 109.6 127.363 11).3 L15.2 105.7 105.0 137.2 106.8 103.3 L06.5 107.2 104.3 107.3 108.4 110.3 111.7 112.0 117.9 109.1 126.88o 1C5.8 104.6 105.1 103.3 104.8 104.1 103.4 105.3 104.6 105.1 16.1 1C09S.9 1C9. 112.4 113.1 117.2 108.5 126.2

100 1C9.5 108.5 108.5 LC7.5 107.5 107.4 136.0 108. 109.5 108.4 109.9 112.0 111.5 113.5 112.9 116.1 110.2 127.9125 112.4 i16.2 114.4 110.7 112.0 111.3 109.0 111.2 110.7 111.7 114.2 114.3 114.4 114.9 113.5 115.1 112.9 130.6
160 112.4 L12.2 112.2 109.7 109.9 110.7 109.2 110.3 109.9 111.0 110.5 113.6 111.7 112.U 111.2 113.7 111.2 128.9

200 11i.8 115.8 113.1 10S.8 110.8 I09.0 107.3 107.9 107.4 108.4 1IC.9 111.7 111.9 112.3 111.4 113.0 110.8 128.5250 116.6 117.7 114.4 112.7 112.1 111.1 109.2 110.2 110.6 112.4 113.9 115.5 115.6 115.1 112.1 112.3 113.3 131.0
3 L5 119.4 11 .6 117.3 114.8 L14.6 112.9 111.4 112.L 112.8 114.3 115.4 116.3 116.1 116.1 112.8 112.5 114.9 132.6

'+JJ 125.5 127.3 125.6 124.8 124.3 123.1 123.0 120.3 119.5 123.1 123.3 123.2 123.8 124.5 119.3 117.7 123.1 140.850J 132.9 L15.4 133.1 132.8 1jC.9 130.6 128.1 127.6 126.6 131.8 132.1 13C.4 132.1 132.9 126.9 124.5 131.0 148.7
63J 121.7 122.i 121.3 11 .7 119.2 117.0 115.2 115.8 117.0 119.3 120.2 121.4 121.3 121.5 115.0 113.9 119.3 137.0

R00 121.8 123.4 121.c 121.1 121.4 119.4 118.1 119.3 119.8 121.9 122.9 124.C 123.9 122.8 116.3 115.5 121.5 139.21000 125.1 127.6 12,.2 126.2 128.2 125.7 122.2 123.2 122.2 125.2 128.7 129.3 128.4 125.6 118.9 120.3 126.2 143.9
1250 121.9 123.6 121.9 121.6 121.4 118.7 117.7 118.2 119.6 120.9 122.1 123.5 123.2 122.1 115.9 114.5 121.0 138.7

1hO6 122.2 123.9 122.4 121.9 122.1i 119.8 118.3 118.3 118.8 120.4 121.8 123.5 124.6 122.3 115.8 113.8 121.3 139.02000 121.9 123.9 122.4 122.7 122.5 119.7 118.0 117.J 118.2 119.5 121.5 122.5 124.2 122.0 115.2 113.4 121.0 138.7
2500 120.2 122.? 120.2 L21.2 126.7 118.0 117.0 115.7 116.3 118.3 119.8 121.0 122.3 119.8 113.5 111.8 119.3 137.0

3150 120.5 122.1 12J.C 121.0 120.1 117.5 116.5 114.5 115.3 118.J 119.1 120.6 121.1 115.1 112.6 110.4 118.7 136.44000 120.6 121.'9 120.1 121.4 12C.1 116.9 1L5.2 113.7 114.7 116.4 117.4 11 .3 120.6 118.4 112.2 110.1 118.1 135.8
5uOJ 11'.7 120.4 118.5 120.2 118.4 115.J 113;9 111.4 112.7 114.4 116.2 117.3 119.4 115.7 110.9 108.8 116.5 134.2

63J) 11).1 120.5 118.3 118.9 117.1 116.1 113.9 110.4 111.6 115.5 117.1 118.4 118.1 117.0 109.8 107.2 116.4 134.1
80UJ 12u.2 120.6 119.1 119.8 117.5 115.5 113.0 110.6 112.8 114.6 116.6 117.5 119.2 116.3 111.7 108.0 116.5 134.2
lOu 118.8 119.9 117.5 118.5 115.7 114.3 111.0 109.3 111.4 113.5 115.7 116.4 118.2 115.5 110.5 106.6 115.3 133.0

125u0 119.0 119.5 116.8 119.3 115.8 113.6 113.8 lu9.1 112.0 113.5 116.0 116.7 118.3 115.3 111.7 107.5 115.4 133.1
16000 117.2 118.2 115.8 116.8 113.5 111.3 138.5 106.8 109.5 112.2 114.0 115.2 116.0 114.3 109.3 106.6 113.5 131.2
20000 116.4 117.7 115.1 115.7 111.7 109.7 107.0 106.1 109.8 111.6 112.2 114.3 115.4 113.6 109.1 104.6 112.6 130.3

OVEFALL 136.5 138.5 136.5 136.4 135.5 134.1 131.7 131.5 131.4 134.8 135.9 136.0 136.7 13(.1 130.5 130.0 134.9 152.6



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

TAKEOFF NOZZLE AREA AND TAKEOFF MINUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(b) Concluded. 86 Percent speed; fan physical speed, 1879 rpm; fundamental blade passage frequency, 469 hertz

(b-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FPE Q1 I NCY ANGLE, LEG

IG 20 3U 4C 5J 60 70 80 90 100 110 120 130 140 150 16C

1/3-OC TAV bAND SCUND PRESSUPR LEVELS (SPL) CN 30.5 METER RADILS

5i 78.1 75.1 76.6 75.7 78.2 77.2 76.4 78.2 76.7 76.6 77.2 80.3 C0.2 82.4 82.6 89.6

63 8C.3 75.5 76.0 75.3 77.5 77.1 73.6 76.8 77.5 74.6 77.6 78.7 80.6 82.0 82.3 88.2

80 76.1 74.9
)  

7i.4 73.6 75.1 74.4 73.7 75.6 74.9 75.4 76.4 C.2 EC.2 82.7 83.4 87.5

10J 7.8 79.8 73.8 77.8 77.8 71.7 76.3 78.3 79.8 78.7 80.2 82.3 81.8 83.8 83.2 86.4

125 U2.7 86.5 84.7 91.0 82.3 81.3 79.3 81.5 81.0 82.0 84.5 84.6 84.7 85.2 83.8 85.4

160 F2.7 83.5 E2.5 90.r 80.2 81.J 79.5 80.3 80.2 81.3 80.8 83.9 Ei.C i82.3 81.5 84.C

200 84.2 86.1 83.4 80.1 81.1 79.6 77.6 78.2 77.7 78.7 80.2 82.0 82.2 82.6 81.7 83.3

253 86.9 88.0 84.7 83.0 82.4 81.4 73.5 80.5 80.9 82.7 84.2 85.8 85.9 85.4 82.4 82.6

315 Pc,7 89.9 87.6 85.1 8,t.
9  83.2 81.7 82. 83.1 84.6 85.7 f6.6 E6.4 86.4 83.1 82.8

400 c3,7 97.5 q5.8 55.0 G4.5 93.3 9).2 90.5 89.7 93.3 S3.5 93.4 94.C 94.7 89.5 87,9

5uL 103.1 105.6 1S.3 103.C 101. 100. 9 1.3 97.3 96.8 102.0 102.3 10C.6 102.3 103.1 97.1 94.7

630 Iel.9 92.7 G1.5 89.L 89.4 87.2 85.4 86.) 87.2 89.5 90.4 91.6 G1.5 91.7 85.2 84.1

dOu 92.0 G3.6 92.1 (1.3 91.6 69.6 88.3 89.5 90.0 92.1 93.1 94.2 S4.1 93.0 86.5 85.7

1003 q~.3 7.8 9(,.4 96.4 98.4 95.9 92.4 93.4 92.4 95.4 98.9 99.5 98.6 S8.8 89.1 90.5

125J 92.0 93.7 92.0 91.7 91.5 88.8 81.8 88.3 89.7 91.0 92.2 93.6 C3.3 92.2 86.0 84.6

1iJ 92.4 94.0 92.5 92.C 92.2 89.9 83.4 88.4 88.9 90.5 91.9 53.6 S4.7 92.4 85.9 83.9

2000 1.9 93 92.4 92.7 92.5 99.7 8.0 87.3 88.2 89.5 91.5 92.5 94.2 92.0 85.2 83.4

2500 9U.1 92.1 90.1 91.1 9C.6 87.9 30.9 35.6 86.2 88.2 89.7 SC.9 92.2 8S.7 83.4 81.7

315J 9C.2 51.8 89.7 93.7 89.8 87.2 86.2 84.2 85.0 87.7 88.8 90.3 90.7 88.8 82.3 80.1

4030 Su.1 91.4 59.6 90., 89.6 86.4 84.7 83.2 84.2 85.9 86.9 88.8 90.1 87.9 81.7 79.6

50uo P8.9 89.6 81.7 8;.4 87.6 84.2 83.1 80.6 81.9 83.6 85.4 86.5 88.6 84.9 80.1 78.0

630u E7.8 89.2 87.0 87.6 85.0 84.8 82.6 79.1 8U.3 84.2 85.8 87.1 86.e E5.7 78.5 75.9

80)0 88.3 89.7 87.2 87.9 85.6 83.6 81.1 78.7 80.9 82.7 84.7 85.6 E7.2 84.4 79.7 76.1

1000 8E.9 87.3 84.6 85.6 82.8 81.4 75.1 76.4 78.5 80.6 82.8 83.5 E5.3 82.6 77.6 73.7

12500 P4.7 8 .2 82.5 85.0 81.5 74.3 76.5 74.8 77.7 79.2 81.7 E2.4 84.C E1.0 77.4 13.2

1600o 81.0 82.0 7-9.6 80.7 77.4 75.2 72.4 70.6 73.3 76.0 77.9 79.0 7;.8 78.1 73.1 70.4

2000 77.5 78.9, 75.2 76.8 72.8 70.8 68.1 67.2 70.8 72.7 73.3 75.4 76.5 74.7 70.2 65.7

OVtiALL .6.4 108.3 LOo.5 10C.3 1.5.5 1U4.1 101.8 101.6 101.4 104.9 106.0 106.0 106.7 1 6.2 100.6 100.2

01 STA', r SlntcLIN P0RC:IVE0 NOIS LEVELS

C 152.4 M 81.0 '1.4 93.7 96.2 97.1 97. 95.8 95.8 95.9 99.1 99.6 98.8 98.5 9.2 87.8 82.3

w 334.E A 71.3 82.9 85.6 88.3 83.4 89.5 88.3 88.4 88.5 91.7 92.2 91.2 90.8 86.4 79.8 73.9



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

AREA AND TAKEOFF MINUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(c) 93 Percent speed; fan physical speed, 2039 rpm; fundamental blade passage frequency, 509 hertz

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

Fk1VCE CV AKGLt, D,G SIMPLe POkER
SOURCE LEVEL

LC 2 3, 4C 53 60 70 80 90 100 110 12C 13C 140 150 160 (SPL) (PWL)

1/3-C(TAV BA4D) SUUN ) 
PRESSURc L6VELS (SPL) CtN 1.C METER RAILS

SU 1C.8 10I.8 109.0 1u,8.h 107.3 U18.B 107.1 U13.0 108.3 107.8 108.6 ICS.4 110.f 11C.5 112.5 114.4 109.2 126.9
63 1C6.C 110.3 108.1 105. 10b.6 108.J 105.5 106.3 106.8 108.3 108.5 108.4 11C.3 110.8 113.3 115.5 109.1 126.8
Hd IC.7 10P.9 107.4 106.7 105.5 107.2 104.4 105.2 105.9 107.u 1C8.9 109.3 111.4 113.0 114.7 116.2 109.4 127.1

IO0 111.6 112.0 112.1 111.5 108.5 11u.5 108.8 108.5 110.0 110.8 111.1 112.f 114.1 114.8 115.0 115.2 111.8 129.5
125 112.7 115.3 11.. 113.2 112.3 112.3 113.8 112.5 112.7 114.0 114.5 114.8 115.7 114.5 115.0 113.5 113.7 131.4
1(6 112.6 114.8 113.5 113.C 111.5 112.1 113.8 112.1 112.5 113.3 113.3 115.2 114.1 113.6 113.3 112.7 113.1 130.8

2ju 116.8 116.8 114.6 112.E 11C.8 110.1 108.6 109.3 109.3 110.5 111.5 112.1 113.6 113.5 112.6 111.9 112.0 129.7
250 120.9 119.1 116.5 116., 114.5 114.6 111.6 112.3 113.0 114.5 116.0 116.1 117.0 115.8 113.5 112.7 115.2 132.9
315 121.5 121.4 119.4 118.2 115.9 114.5 114.0 113.7 114.5 115.9 117.7 117.6 117.7 11f.9 114.2 112.4 116.7 134.4

400 1.2.9 124.4 123.5 121.4 120.4 118;7 117.0 118.2 118.7 120.5 120.9 121.5 122.2 119.9 115.7 115.9 120.4 138.1
503 133.4 136.4 133.4 133.4 131.7 131.- 13J.5 130.9 131.2 133.2 132.9 132.8 134.0 13C.5 125.7 126.3 132.2 149.9
630 124.3 125.9 124.6 123.9 122.8 120.4 119.3 120.1 121.3 123.6 123.8 124.2 124.9 121.9 117.6 116.8 122.7 140.4

8u 122.6 123.7 122.9 122.7 121.1 119.6 118.7 120.7 122.1 123.7 124.2 124.0 125.2 122.1 117.6 116.1 122.4 140.1
100o 12:3.9 129.1 130.1 130.2 129.b 125,6 125.4 125.7 126.2 128.1 128.4 133.3 12S.4 125.9 121.2 120.1 127.9 145.6
1253 123. 124.3 124.. 123.8 122.5 12u.5 119.2 121.o 121.7 123.3 123.8 124.9 125.5 121.3 117.8 115.5 122.7 140.4

160J 125.9 126.4 126.3 127.3 127.3 123.4 121.4 122.9 123.6 125.1 124.8 126.2 128.3 122.6 s11.1 116.C 125.0 142.7
2t0J 124.2 125.0 125.2 125.8 124.u 121.7 119.5 120.5 12J.8 122.8 123.7 124.1 126.5 121.0 117.3 115.1 123.1 140.8
2530 122.1 123.J 123.1 124.3 124.3 120.1 118.3' 118.6 119.4 121.6 122.4 122.7 124.6 115.6 115.4 113.2 121.5 139.2

315o 122.2 122.9 122.7 123.5 121.4 120.0 11H.5 117.9 118.7 121.2 122.0 122.3 123.0 119.2 114.5 112.0 120.9 138.6
4000 121.7 123.u 122.7 123.7 121.7 119.0 116.8 117.2 118.U 119.3 120.2 121.1 122.7 118.5 114.5 111.8 120.2 137.9
500J 120.3 121.5 12).8 122.3 119., 11lo.5 115.0 114.8 116.1 117.5 119.0 119.0 121.1 116.2 113.1 110.4 118.4 136.1

6303 11.4 120.6 119.7 120.4 117.6 117.9 115.2 113.,+ 114.4 118.1 119.4 12C.2 119.9 117.6 112.3 108.7 118.0 135.7
8U3J 12.1.6 121.4 123.4 120.8 117.8 116.8 113.7 113.3 116.0 117.1 118.4 115.1 120.8 117.1 113.5 109.3 117.9 135.6

100' 11!1.9 119.6 111.7 119.4 115.5 114.9 111.5 111.9 113.9 115.2 117.4 117.9 11q.7 116.1 112.1 107.8 116.4 134.1

1250J 118.7 L1S.7 117.9 11S.7 115.5 114.7 111.4 111.J 114.2 115.4 117.5 11E.3 119.5 115.7 113.2 108.4 116.4 134.1
16Jo 116.6 118.1 116.6 116.9 113.J 112.u 109.1 139.1 112.1 113.7 115.9 116.4 117.1 115.1 111.1 106.6 114.4 132.1
20u00 116.0 117.4 113.5 116.3 111.3 110.5 107.5 108.5 111.7 113.0 114.3 115.8 116.7 113.8 110.5 105.0 113.5 131.2

OVE1'L L 137.7 139.4 134.3 138.1 136.7 134.8 133.A 134.3 134.9 136.8 137.U 137.6 138.6 134.9 131.1 130.4 136.3 154.1



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

AREA AND TAKEOFF MINUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 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 150 C and 70 percent relative humidity

FREQItttCY AhrLE, DEG

Lu 20 3J 40 5J 6,J 73 80 90 100 110 120 130 140 150 160

1/-0CT.v& BAtN') SOUND PRLSSUR, LEVELS (SPL) CN 33.5 METEk RADILS

%J 77.l 79.1 71.3 7S.1 77.6 78.9 77.4 78.3 78.6 78.1 78.9 78.7 EC.S 8C.8 82.8 84.7

oJ 7,.> '.0 !: .4 78.3 16.1 78.3 76.8 76.6 77.1 78.6 78.8 78.7 80.6 81.1 83.6 85.8

83 iV.; 75.2 77.7 77.0 75.8 77.5 74.7 75.5 76.2 77.3 79.2 79.6 E1.7 83.3 85.0 86.5

luJ t l.9 2.3 82.4 EL.E 78.8 80.8 79.1 78.8 80.3 81.1 81.4 82.9 84.4 E-.1 85.3 85.5

1!5 .0 ,15.6 14.1 83.5 83.1 82.6 81.1 82.8 83.0 84.3 84.8 85.1 86.0 84.8 85.3 83.8

t16) 3.9 85.1 33.8 83.3 81.8 82.4 81.1 82.4 82.8 83.6 83.6. 85.5 84.4 83.9 83.6 83.C

2J,J 7.1 83.1 R4.9 83.1 81.1 83.4 78.9 79.6 79.6 80.8 81.8 82.4 E3.9 82.8 82.9 82.2

25J c1.1 89.
, 89".9 8b.3 84.8 84.9 8L.9 82.6 83.3 84.8 86.3 86.4 87.3 86.L 83.8 83.0

115 CL.8 91.7. 89.7 88.5 86.2 84.8 84.3 84.0 84.8 86.2 88.0 E7.G k8.G 87.2 84.5 82.7

tU00 S .1 4.6 93. 7 91.6 90.6 88.9 87.2 88.4 88.9 90.7 SL.1 91.7 92.4 SC.1 85.9 86.1

500 103.6 1b6.t; Lj3. L03.6 Li3.9 101.2 003.7 101.1 101.4 103.4 103.1 103.0 104.2 100.7 95.9 96.5

63J C'.5 96.1 94.8 94.1 93.0 90.6 89.5 90.3 91.5 93.8 94.0 94.4 95.1 92.1 87.8 87.0

900 C2 .8 32.9 93.L 92.S 91.3 89.8 88.9 90.9 92.3 93.9 94.4 94.2 95.4 92.3 87.8 86.3

130 9.l 9q.3 1J3.3 100.4 99.8 95.8 95.6 95.9 96.4 98.3 98.6 100.5 99.6 96.1 91.4 90.3

125v 53.1 94.4 94.1 93.9 92.6 90.6 89.3 91.1 91.8 93.4 93.9 95.0 95.6 91.4 87.9 85.6

16J') 6.L 6.5 ').4 97.4 51.4 93.5 91.5 93.0 93.7 95.2 94.9 96.3 58.4 92.7 89.2 86.1

200J ,4.2 95.3 95.2 95.8 94.0 91.7 89.5 90.5 90.8 92.8 93.7 94.1 96.5 91.0 81.3 85.1

2300 S.0 9;3.2 01. 94.? 92.2 
9 U.J 88.2 88.5 89.3 91.5 92.3 92.6 S4.5 89.5 85.3 83.1

3150 S1.q q2.6 92.4 93.2 91.1 89.7 88.2 87.6 88.4 90.9 51.7 92.0 S2.7 EE.9 84.2 81.7

4000 q1.2 9?.5 01.,2 93.2 91.2 88.35 86.3 86.7 87.5 88.8 89.7 0.6 92.2 88.0 84.0 81.3

50Ju S9.5 90.7 9j.J 91.5 88.5 85.7 84.2 84.u 85.3 86.7 88.2 88.2 90.3 85.4 82.3 79.6

630u FP.L 89.H 81.4 89.1 86.3 86.6 83.9 82.L 83.1 86.8 88.1 88.9 88.6 86.3 81.0 77.4

A00o PP.7 89.5 P 1.5 88.9 85.9) 84.9 81.8 81.4 84.1 85.2 86.5 87.2 88.9 85.2 81.6 77.4

10000 86.0 86.7 895.8 86.5 32., 82.0 78.6 79.3 81.0 82.3 84.5 85.0 86.8 83.2 79.2 74.9

1250J 84.4 85.4 3.6 85.4 91.2 80.4 77.1 76.1 79.9 81.1 83.2 e4.0 85.2 81.4 78.9 74.1

160u3 8C.4 81.') 8J.4 80.9 76.9 75.9 73.0 72.9 75.9 77.5 79.7 80.2 80.9 78.9 74.9 70.4

20000 77.1 78.5 7;.6t 7.1 72.4 71.6 68.6 69.6 72.8 74.1 15.4 76.9 77.8 74.9 71.6 66.1

UVEFALL 17.8 7 1 9. 10ca.J 18.1 16.7 1u.3 103.9 104.4 105.0 106.9 107.1 107.6 1CE.5 1C4.9 101.0 100.5

01 ST.NC t SIOLLIN PFCtlIVED NOISE LcVELS

152.4 M 82.1 92.4 95.1 98.3 98.4 98.1 97.8 98.9 99.5 131.2 101.1 C10.6 100.4 S5.0 88.3 83.3

0 304.E M 1i., £3.) PA.9 90., 90.5 90.5 90.3 91.4 92.1 93.8 93.5 93.0 92.7 67.1 80.1 74.9
cn



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

AREA AND TAKEOFF MINUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 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
Q FFP L'P ANGLE, DcG SIMPLi POWER

SOURCE LEVEL10 20 1 4C 50 6J 7u 80 90 100 110 12C 13C 140 150 160 (SPL (PWL)

1/3-CCTAVu b6AND SGUNiO PRSSur: LtVELS (SPL) CN 1.C METER RADIUS

5!) 11C., LL7.4 109.9 108.4 11C.9 110.1 109.4 112.3 109.3 108.9 110.8 112.5 113.c 115.4 119.4 122.1 113.3 L31.06j 1i.3 LOS. 138.1 108.3 1u9.9 1u8.8 103.4 110.9 108.1 107.4 109.9 111.0 113.( 115.4 119.6 123.2 113.2 130.9HJ 11L.7 112.1 lu).1 107.9 1C8.9 108.7 108.4 110.6 109.1 109.7 111.9 112.8 114.9 116.4 120.7 121.4 113.5 131.2

Iu 113.4 113.2 111.2 111.1 111.7 112.2 lIJ.2 112.2 112.6 112.4 115.1 115.7 116.4 117.9 120.4 12C.8 114.9 132.612i 11&.l 117.3 115.6 113.8 114.6 114.3 113.1 114.4 113.6 115.4 117.3 117.2 117.8 117.4 120.1 120.0 116.2 133.9160 116.2 Il1.7 11i.9 113.9 113.9 114.7 113.6 115.2 115.1 115.7 11k.4 117.8 115.7 116.2 118.6 120.1 116.0 133.7

200 115.4' 119.1 116.7 114.7 113.9 113.2 111.2 113.2 112.4 113.9 116.1 115.8 117.2 111.1 117.9 118.0 115.5 133.225J 12!.1 122.9 11).4 11R.3 116.3 116.8 11i .4 114.8 115.6 117.4 118.8 119.9 119.4 11E.6 117.8 117.6 118.1 135.8315 124.1 123.6 12L.4 12C.9 118.8 118.3 117.1 118.6 118.8 120.3 122.3 122.4 122.3 12i.8 119.1 118.0 120.5 138.2

403 123.6 125.1 123.4 120.6 115.6 119.4 117.9 118.8 120.1 121.4 123.6 124.4 123.1 12C.8 118.1 117.7 121.5 139.25y0 135.8 137.1 134.6 133.5 131.5 130.3 13J.1 131.j 13j.1 133.0 135.0 134.0 133.3 132.5 127.5 126.8 132.7 150.463J 122.3 132.5 130.3 129.E 127.8 127.0 125.8 126.5 126.7 129.5 131.0 130.6 129.e 12E.7 124.2 123.2 128.9 146.6

830 12:.8 125.L 1?24. 123.1 122.1 122.0 122.0 123.5 124.6 125.8 126.6 126.9 127.C 124.0 119.6 118.9 124.5 142.2103 129.1 131.6 129.6 129.1 128.4 127.7 127.1 127.6 127.9 128.9 130.6 130.8 131.9 126.2 121.7 121.9 128.9 146.61250 126.9 129.1 127.1 126.9 126.2 125.4 124.2 125.4 126.2 126.7 128.7 129.5 129.7 124.9 120.7 120.5 126.9 144.6

1600 127.5 129.1 127.6 126.6 126.6 126.0 123.6 125.1 125.3 127.0 129.0 129.6 130.2 124.3 120.1 119.0 127.0 144.720u3 125.3 12
6
.o 125.4 124. 124.3 123.6 121.1 122.1 123.1 124.8 127.1 126.9 128.4 122.8 119.1 117.3 124.8 142.52

5
1u 124.1 125.3 123.9 123.6 123.3 122.1 123.4 120.3 121.4 123.3 125.8 125.9 126.4 121.6 117.8 116.2 123.4 141.1

315J 122.6 124.6 12.j.1 122.9 122.1 121.9 119.8 120.4 120.8 123.3 125.4 125.4 125.1 121.1 116.8 115.0 122.8 140.543)J 123.6 124.6 123. 123.5 122.1 121.1 118.1 119.4 120.3 121.8 123.9,124.2 125.0 12C.4 116.5 114.7 122.1 139.850UJ 121.7 122.5 123.9 121.9 115.7 118.6 115.9 116.9 118.2 119.7 122.7 122.5 123.2 11E.1 114.9 113.0 120.2 137.9

6303 12-.1 121.3 119.3 119.9 116.1 119.3 116.1 115.8 117.3 120.4 122.9 123.3 122.3 115.3 114.3 111.7 119.9 137.68u J 1 2 .8 121.3 12J. 119.3 117.5 118.0 114.8 116.0 118.5 119.7 122.3 122.2 123.C 118.8 115.3 112.0 1.19.6 137.31003 118.8 .11c.3 117.6 118.1 i15.5 116.1 112.6 114.1 116.5 118.1 121.3 120.7 121.6 118.0 114.3 110.5 118.1 135.8

1250J 117.9 11 .1 116.6 118.0 115.1 115.8 112.1 113.3 116.6 117.8 121.C 120.7 121.6 11f.1 114.8 111.0 117.9 135.61603J 115.6 I16.8 115.3 114.9 112.1 112.6 109.6 111.1 114.1 116.1 119.0 119.1 119.3 117.0 112.5 109.5 115.8 133.52000J 114.6 115.6 L13.8 113.6 110.f 11 .8 138.1 113.6 113.6 115.1 117.3 118.0 118.6 115.9 112.1 108.0 114.7 132.4

OVERALL 1'J.4 141.2 139.2 138.5 137.1 136.4 135.2 136.2 136.4 138.3 140.3 14C.1 14C.3 137.3 134.0 133.8 138.2 155.9



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

TAKEOFF NOZZLE AREA AND TAKEOFF MINUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(d) Concluded. 100 Percent speed; fan physical speed, 2192 rpm; fundamental blade passage frequency, 548 hertz

(d-2) Data adjusted to standard day 150 C and 70 percent relative humidity

FREQ!JNCY ANGrLE, DEG
10 20 30 40 50 60 70 80 90 100 110 120 13C 140 150 160

1/3-OCTAVE fBAN1) SCUND PR8SSUPc LEVELS (SPL) CN 30.5 MITEk RADILS

5v E1.2 77.7 P0.1 76.7 81.2 80.4 79.7 82.6 79.6 79.2o e81. E2.8 E4.2 E5.7 89.7 92.4
63 78.6 79.9 78.4 78.6 8u.2 79.1 78.7 81.2 78.4 77.7-. 80.2 81.3 84.2 85.7 89.9 93.5
90 EI.C 82.4 79.4 78.2 79.2 79.0 78.7 80.9 79.4 80.U 82.2 13.1 15.2 86.7 91.0 91.7

100 3E2.7 83.5 83.5 E1.4 82.0 82.5 80.5 82.5 82.9 82.7 E5.4 E6.0 16.7 EE.2 9C.7 91.1
125 86.4 87.6 85.9 84.1 84.9 84.6 83.4 84.7 83.9 85.7 87.6 87.5 88.1 87.7 90.4 90.3
160 E6.5 87.0 86.2 84.2 84.2 85.0 83.9 85.5 85.4 86.0 86.7 18.1 8.C 8f.5 88.9 90.4

200 ES.7 9C.0 87.C 85.0 84.2 83.5 81.5 83.5 82.7 84.2 E6.4 86.1 87.5 e7.4 88.2 88.3
250 ,93.4 93.2 89.7 88.6 86.6 87.1 84.7 85.1 85.9 87.7 89.1 90.2 89.7 88.9 88.1 87.9
315 94.4 93.9 91.7 91.2 89.1 88.6 87.4 88.9 89.1 00.6 92.6 92.7 52.6 91.1 89.4 88.3

40U r?.93 95.3 93.6 90.8 89.8 89.6 88.1 89.0 90.3 91.6 93.8 S4.6 53.3 G1.U 88.13 87.9
503 107.0 107.3 104.8 103.7 101.7 1v0.5 1UJ.3 lul.2 100.3 1J3.2 1U5.2 1C4.2 103.5 102.7 97.7 97.0
630 IC2.5 102.7,10L.C 10U.0 98.o 97.2 96.0 96.1 96.9 99.7 101.2 100.8 10C.0 98.9 94.4 93.4

800 94.0 95.3 94.2 93.3 92.3 92.2 92.2 93.7 94.8 96.0 96.8 97.1 97.2 94.2 89.8 89.L
1000 . 101.8 99.E 9.3 98.6 97.9 97.3 97.8 98.1 99.1 100.8 101.0 102.1 96.4 91.9 92.1
1250 97.0 9q.2 97.2 97.u 96.3 95.5 94.3 95.5 96.3 96.8 98.8 99.6 SS.8 95.0 90.8 90.6

1600 57.6 99.2 97.7 96.7 96.7 96.1 93.7 95.2 95.4 97.1 99.1 99.7 ICC.4 54.4 90.2 89.1
2000 S.? 96.6 95.4 94.9 94.3 93.6 91.1 92.1 93.1 94.8 97.1 96.9 98.4 92.8 89.1 87.3
2500 q4.0 95.2 93.8 93.5 93.2 92.0 90.3 900.7 91.3 93.2 95.7 95.8 96.3 91.5 87.7 86.1

3150 93.3 94.3 92.8 92.6 91.8 91.6 89.5 90.1 90.5 93.0 95.1 95.1 54.E 90.8 ,86.5 84.7
4000 53.1 94.1 92.5 93.C 91.6 90.6 87.6 88.9 89.8 91.3 93.4 93.7 94.5 89.9 86.0 84.2
5000 ;0C.9 91.7 90.1 91.1 88.9 87.8 85.1 86.1 87.4 88.9 S1.9 91.7 92.4 87.3 84.1 82.2

6300 EE.8 90.0 P3.0 98.7 86.9 88.3 34.8 84.5 86.0 89.1 91.6 92.0 91.C 88.0 83.0 80.4
8000 FA8. 89.4 83.1 87.4 85.6 86.1 82.9 84.1 86.6 87.8 90.4 90.3 91.1 86.9 83.4 80.1

1OO0u 5.9 86.9 84.7 85.2 82.6 83.2 79.7 81.2 83.6 85.2 88.4 87.8 6E.7 85.1 81.4 77.6

12500 E.6C 84.8 82.3 83.7 80.8 81.5 77.8 79.0 82.3 83.5 16.7 16.4 E7.3 83.8 80.5 76.7

16000 79.4 80.7 78.8 78.8 76.u 76.5 73.5 74.9 77.9 79.9 82.9 82.9 83.1 80.8 76.3 73.3

20000 75.7 76.7 74.9 74.7 71.7 71.9 69.2 71.7 74.7 76.2 78.4 79.1 79.7 77.0 73.2 69.1

OVCE ALL 110.5 111.3 109.3 10E.5 1C7.2 lub.
4 

105.3 106.3 106.4 108.3 110.2 11C.1 110.2 107.3 104.1 104.0

I STANCO SIDLLINE PEPCz:IVED NCISE LEVELS

152.4 M E5.1 94.1 96.3 98.3 98.8 99.5 
9 9 .u 100.5 100.7 102.6 104.2 103.2 102.3 97.3 91.0 86.0

0 304.8 M 75.4 85.5 8.2 90.4 91.1 91.7 91.5 93.0 93.2 95.1 96.6 95.4 94.1 89.5 82.9 77.6.,,



00

TABLE XV. - FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH TAKEOFF NOZZLE AREA AND

APPROACH PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 " 5 Pa; PWL referenced to 0. 1 pW.]

(a) 60 Percent speed; fan physical speed, 1323 rpm; fundamental blade passage frequency, 330 hertz

(a-1) Data referred to source and normalized to 1 meter
FeL" -'-1 v ,'LL, IJLc, SIPPLE POKER

SUURCE LEVEL
I. 2. L 4. 'J ,u 70 30 90 LoJ 113 12C 13C 140 15C 160 (SPLI (PWL)

1/3-"' -. V.. i s.*' SOU'I. P, ..Si . Ltu - LS (.'PL) C01 .; M-TE . PAILS

1 r * , i3.. 1 .3 1.1' 10.J 1,.j 1It,.3 1uS.4 135.0 1J7.3 105.3 10f.8 1L .5 10 .3 107.0 101.7 105.8 123.5
a Cl., lu3. '' . i . i?.3 1 05. 1,".3 1J4.3 101.3 135.0 103.5 104.5 105.0 1i8.3 104.8 101.4 104.2 121.9
: 7.2 j1,. c 8.?1 LJ1. 1,u5. 132. IuL2.1 99.8 13.3 102.2 103.C0 14.5 1i7.J 104.5 10).6 103.0 120.7

10. Ic. i 1. 1.7 1.7 l. l 1J1.5 1j2.) 98.5 132.7 132.0 103.2 1.4.7 IC!.2 C13.5 10.6 102.6 120.3
1i 1 ,4.7 7 1 1.

7  
1I,.'7 I03 i.,2 i.. J o. lJ.0 1J2.5 11.2 LJ3.5 102.2 133.2 104.5 11.5.2 134.0 102.4 133.8 121.5

1, ;t.r 1.4. 1 1' 1..4 I. 1. 2.1 1u. 1J J.6 J01.3 1Jo.3 11.3 1LC.8 ICi.E IC3.3 1C5.3 103.3 101.2 102.6 120.3

If, s 1.A. 3l"). ')'5.
, 
IL. l.3j 93.5 LJ1.3 99.0 98.3 57.5 99.0 IC2.1 1I2.8 101.8 99.9 101.0 118.7

13'.. 1A.1 1o?.3 i 4.1 1 ,. ! 1 ;,2.d ., ;,;.3 99.1 lj0.1 10o.6 13.3 106.6 107.1 105.8 101.2 103.8 121.5
I II,.. 112.I lJ.3 I1.. 

, 
IL,..v Lt .J 112.3 11J.3 111.3 112.0 ll1.J 114.6-115.3 115.5 115.0 113.9 115.0 132.7

S 111 1?., I;'. 1 i1i.. >'.: 1o4.5 1J2 .3 1v2.0 102.3 14.o 1C4.3 IC?. ICS.C 11C.3 108.3 104.7 107.5 125.2
S 1.. Il., 1,.1 1, . i L J. 12.I 1).)J3 od.3 10U.3 102.1 102.8 1;5.3 10C.1 I1C.6 lCe.6 LU2.7 106.0 123.7
) ]1I.1 !Il.) 11;.I 1.' 1 . 13'. , 10,.4 LJ!t. LO .1 134.9 IJb.6 1 .t.1 ICE.9 112.9 113.4 111.1 106.3 109.1 126.8

" 1 .2 10%.1 L.e i. 1 7. .,". 1 3.. 131.1 1.1 101.1 102.8 1 C4.6 107.1 109.6 111.3 13e.8 102.2 1u6.4 124.1
1,a C.." Ill.4 11.; L) .' 1J7.) 1 L, . ) 1dL.Q 1lolu.7 101. 132.7 1u4.9 107.4 109.9 111.9 113.4 103.3 107.4 125.2
I,. .11.4 lA .4 1 .1. LA,. 1i5.7 I Ai.9 99.9 91.7 99).4 101.4 103.7 1.5.2 107.7 10 .2 10G.4 101.5 105.3 123.0

1 I lL .'5 1...J Ll .' I 0loo. 10,.' ' 10iL., 97.5 97.0 981. Lj .2 103.. 1C4.7 107.t ICE.5 1C6.5 99.4 104.3 122.0
0Ic. 1 1,1. i I7./ IJ,.? Lo4. 8 .2 7.7 )d.2 "1.7 98.210J.7 lC1.9 1j3.9 1 6.9 106.7 106.7 101.8 103.8 121.5

S 1.4,. .. *.' .. (. .,..1.i . 1.8 9. I.3 '95.3 96.3 99.1 131.1 C1 2.9 1.5.1 1,5.8 135.1 99.0 1u2.2 119.9

31r 1 '.3 ,,.4. Ia .' 103.' 11.r1 ', f.: 94.3 91.1 94.3 97.5 ,9.8 11.8 1L3.5 145.0 104.0 97.7 101.0 118.7
,J IJ, .' IL .: 1) .4 1 )5.! 1 *.' ',7.1 93.1 91.9) 94.4 96.6 9 8.9 1lJ .9 103.9 10'.4 104.1 97.5 100.7 118.4

w ICJ.' 1' .:: 0L.., 31.3 6V..) 1. 1 +1.9 89.4 91.4 94.2 57.9 Se.7 11.9$ ICI.1 12.L 96.1 98.6 116.3

(, . hl .. 1I 1.I ;.. 1 . Y,'.5 "1..) ,:.5 15.7 8).5 '.- .5 S8.3 ;9.3 1L0.3 101.8 100.2 93.7 97.7 115.4
'. v , Il.7 Jl... '.7 ';9.7 9,.2 O.) 37.4 14.7 '90.2 92.7 96.7 97.8 101.0 100.7 100.4 93.0 97.2 114.9

l JJ '. e ,: '., '?. '7.7 -".. '.7 '14.7 e2.2 87.5 93.2 94.7 95.9 99.0 9F.7 98.5 91.1 95.2 112.9

12 ' . L;, "..I 7. T )3. .41.1 ;3.3 91.j 47.3 89.3 93.5 95.2 SB.2 57.5 98.8 90.7 94.6 112.3

7L( - cl.- .2 4.2' '14. J. .Gt. HJ.19 78.' 83.Q 87.4 51.4 93.2 95.7 96.2 95.4 89.4 92.3 110.0
230- '7. . ' ,... 3.

2  
:9.2 5.0 31. 79.9 84.3 87.0 89.7 92.6 S5.3 9~.8 94.8 88.4 91.6 109.3

rVl ..I 1 Z ,'. I 12 :. 12.4 .2 . I li. 117.'I 116.4 115., 11 .5 117.2 117.2 119.6 121.5 122.6 121.1 117.4 119.7 137.4



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

AREA AND APPROACH PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(a) Concluded. 60 Percent speed; fan physical speed, 1323 rpm; fundamental blade passage frequency, 330 hertz

(a-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

,,hGLf:, OLG

l JJ 4 5 J 6J 7u o 90 1dO 110 126 130 140 153 160

S1/-OC~pV ,'i' SCUhNI FR SSIF L LV:LS (SPLI CN 30.5 METER RAD)ILS

5; r,. 74.1 71 . 71.3 74.1 7. 75.6 76.1 75.3 77.6 15.6 77.1 76.8 7S.6 77.3 72.0

(3 67b.3 72. t:., 6S.3 72. , 75. 75.6 75.1 71.6 75.3 73.8 74.8 75.3 78.6 75.1 71.7

,j (7. 72.1 6,.1 69.1 72.1 75.0 72.3 73.1 70.1 73.6 72.6 73.3 74.8 77.3 74.8 70.9

i0J *.! 72 . 7l., 71.3 72.3 75.J 71.8 72.3 68.8 73. 72.3 73.5 15.C 7S.5 73.8 70.9

12S i5. 76.- 76.0 73.8 74.1 7.J 72.3 72.8 71.5 73.8 72.5 73.5 74.8 75.5 7~.3 72.7

16J 71.1 74.' 7i.L 71. 7.1 74.1 70.9 72.1 70.6 71.6 71.1 72.9 73.6 75.6 73.6 71.5

2
3  ( (.I 7t.l 71.6 7C.1 71.1 72.1 68.8 71.6 69.3 69.1 67.8 (9.3 72.3 73.1 72.1 70.2

250 7c.' 7.'* 71.6 74.6 73.1 73.1 69.9 70.6 69.4 70.4 70.9 73.6 76.
c 77.4 76.1 71.5

31, . 86.' F 0.6 89.6 G h.3 83.3 52.6 90.6 81.6 32.3 81.3 84.5 85.6 85.8 85.3 84.2

+tOo ,.. S'2.2 A3.. 803.2 77.7 74.7 73.0 72.2 72.5 74.2 74.5 77.5 79.2 8C.5 78.5 74.9

5,, F).H 3,.1 7 .3 77.) 75.5 73. 71.0 7J.5 71. 72.3 73.0 75.5 79.3 80.8 78.8 72.9

631 [2.3 . F. 86.6 7d.d 76.5 75.1 73.9 75.1 76.8 76.3 79.1 E3.1 83.b 81.3 76.5

RjS iq.5 7';.3 79.J 77.8 76., 73.3 7L.3 7J.3 71.3 73.0 74.8 77.3 79.8 81.5 79.0 72.4

IJJ P.1 1." P 1.6 79.6 76.1 74.1 72.1 73.) 71.4 72.9 75.1 71.6 80.1 82.1 83.6 73.5

125 73.5 79.5 71., 77.3 75.8 72.J 70.0 68.8 69.5 71.5 73.8 75.3 77.8 79.3 78.5 71.6

bC 7(.A 79.1 77.6 76.o 74. (11.1 67.6 67.1 68.1 70.3 73.1 74.8 77.6 78.6 76.6 69.5

2003 7 .4 77.2 77.2 76.2 74.2 70.7 63.2 67.7 68.2 70.7 71.9 73.9 76.9 76.7 76.7 71.8

250 74.5 75.5 7't.7 74.5 72.j 08.7 (.5.? 65.7 66.2 69.0 71.0 72.8 75.C 75.7 75.0 68.9

31') 7#,.6 74.8 73.5 73.2 7C. 67.2 o4.0 61.5 64.0 67.2 69.5 71.5 13.2 74.7 73.7 67.4

4360 73.4 74.1 7?.
') 72.' 7u.q (6.6 02.6 61.4 63.9 66.1 68.4 70.4 73.4 73.9 73.6 67.0

5L30 71.1 71.8 7J.6 71.1 68.1 63.1 59.1 57.6 60'.6 63.4 67.1 67.9 71.1 7C.3 71.3 65.3

o30j 1 .7 7C.u 63.2 69.9 65.3 63.7 58.3 84.5 58.2 63.2 67.0 68.0 fS.C 7C.5 68.9 62.5

Auu, t5. 6 C.J 67. 8 7 . 64..) bl.0 55.5 52.8 58.3 60.8 64.8 65.9 69.1 68.8 68.5 61.1

1006 67.1 66.6 6+.6 64.)8 f.l 7.8 51.8 49.3 54.6 57.3 61.8 63.0 66.1 t5.8 65.6 58.2

1250j (5.2 65.3 6.. 63.2 51.2 55.6 49.1 46.3 53.) 55.0 59.3 6G.9 64.C 63.2 64.5 56.4

l6f0uJ 4l.J 61.) 5.7 58. 54. 8 50.3 4.7 42.0 47.8 51.2 55.3 57.0 5G.5 6C.0 59.3 53.2

200Uj t".1 57.') 58.L 54.3 5,;. .46.1 42.3 4J.9 45.3 48.1 50.8 53.7 56.4 5f.9 55.9 49.5

JV 4_tL At .2 93.1 1).6 192.4 96.a d7.6 9.6 85.9 95.8 67.4 87.3 FS.7 S1.7 C2.7 91.3 87.6

C IST C 4 . SI ,LI ;';C.:lVO=Y NOISc LZVELS

O 152.4 67.1 75.Z 7"., 31.5 8-.9 78.5 7
':  

77.' 7P.. d0.1 80.1 61.8 82.4 81.3 77.5 69.4

t 304.78 17.7 -. . 7.L 73.9 73.3 70. 11 * 
7

W. 71.2 72.7 72.5 74.3 74.7 73.5 69.3 63.9



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

AREA AND APPROACH PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(b) 70 Percent speed; fan physical speed, 1544 rpm; fundamental blade passage frequency, 386 hertz

(b-1) Data referred to source and normalized to 1 meter
F -Pc L A L-;t , I):G SIMPLE POWER

SOURCt LEVEL1. 2 A 4 5 u 7 80 0 100 110 120 13C 140 150 160 (SPL) (PWL)

1,13-rf V.. ih 0au OJj0 P lS ISJS : LCd/ ILS (SPL) CN I.C ME'TEk RADILS
I, 1 i.1; ] .7 ioj.1 103.7 i12.0 Lo.C 1,4.2 103.0 103.2 1u6.7 103.7 108.0 107.2 106.0 107.0 102.1 1U4.9 122.633 5., .J 7.. 5 j . 1oi.3 I J.1. lo.J 9

3.J ii.5 104.5 99.5 103.5 1i5.3 103.8 106.3 100.7 102.3 120.0. 91.1 9.l 10J.1 03.2 1C.3 Iu.6 liJ.1 96.8 101.1 103.1 99.6 101.8 1C4.1 102.3 105.6 100.2 101.4 119.1
0 1 K1.I1 102. iji.5 102.3 i.1. ,. lj 101.3 98.5 101.8 u3.5 11.C IC3.3 1C3.8 1i 3.u 14.C 100.1 102.2 119.91 ' 1 11.2 I',.? 1'. 2 105. 105. u Iu2.5 10?.5 101.7 J102.2 134.5 102.5 134.5 105.0 103.5 105.7 100.9 103.9 121.616.) 1L) .6 1 4.1, 10'. L3:.2 6 L 2.V iul1. 100.8 99.3 101.8 103.1 102.8 IC4.3 lC3.8 1C3.1 103.3 101.0 102.8 120.5

20 1(. 1.0 1 C4.3 101.3 '5. 938.8 99.3 97.8 9'.5 100.3 100., 10.0 1CI.E 1C1.3 104.0 99.1 101.0 118.72,; 1C-P.3 ICP.j 107. 1 !0,5.3 L00.8 jul.6 iu3.3 98.3 100.3 102.6 IC3.8 I5.9 107.4 106.6 107.3 100.5 104.6 122.331 112.I 112.1 112.3 11%,.3 1).. 1l7.ol 1)5.3 103.8 1U3.3 1u5.1 106.6 10G.3 109.1 109.3 106.8 133.2 108.1 125.8

40 12. 12l.2 125.1 123.6 121.9 122.3 119.1 116.6 111.1 114.6 117.3 119.8 118.3 12C.3 116.8 113.5 119.9 137.65) 112.3 L1? 1 111.3 110.6 1j8.3 iu53., 14, .1 1,3.1 104.3 lu6.1 107.6 ICS.8 111.f 111.3 108.6 104.2 108.5 126.26 3 11u. 1 . 110.4 11.i 107.') 104.1 103 .1 101.9 102.9 105.9 C17.4 10C .9 112.4 111.6 107.9 102.8 108.2 125.9
, Il).r' 1 1 1)5.1 114. 3 113.6 112.3 1 ,3.8 I7.3 107.3 107.R 109.6 111.8 11!.9 117.6 117.8 113.8 108.5 113.2 130.91),;j 111,.7 11 .; 111.7 110.4 1,8.7 lj5.4 103.9 1i02. 103.4 136.2 107.9 11'.4 112.2 113.2 109.2 103.8 108.9 126.61["J 111.7 113.7 11,.5 113.C 111.u Ij0u.1 104.5 104.0 103.7 106.2 lu8.2 111.5 113.5 113.7 111.2 105.1 110.2 127.9

1'. (; il.2 11.t I 11.6 L1.6 1 U. 106.J 101.6 101.5 103.3 105.8 107.0 110.0 112.5 11.8 108.5 102.4 108.8 126.52JJ, IC';.2 111. 21 .4 1..'; 1 ;4.9 IJ0.7 1lU.2 101.7 103.9 106.7 1CE.4 111.2 111.4 10.4 103.1 107.6 125.32 1(6 I(:.1I j').): 1O:.l 0LJ8. 6 lu (.o 1.3.3 99.3 98.6 99.6 102.6 105.3 107.1 1C9.6 109.8 106.3 10)0.0 106.1 123.8
1L3 '0 I.( ICF.i 107.( 107.1 105.3 Iu2.6 97.8 96.6 98.6 102.3 1C4. 1C6.8 IC8.3 1CS.3 10b.1 99.5 105.2 122.94,;o I,7.4 13.1 1:7. 6 17.4 105.1 ii i.b 95.6 9f.1l 47.9 100.c 103.4 105.7 168.1 1C0.1 106.4 103.1 104.8 122.554j , IC.e, 6. I0. ?1 ,.4 163.2 99.4 94.2 93.4 96.7 98.4 I2.7 103.2 107.2 106.2 104.7 98.(, 103.1 120.8

6J 1 5 I .1 . 104. 6 104.3 10I.o 10u.3 94.3 90.8 94.8 99.3 103.1 1C4.4 1I5.E 1C7.1 103.1 96.8 102.6 120.380L ) L0 G. 106.3 1u4.: 104.(, 101.3 '98.8 92.5 90.8 95.8 98.3 102.0 1C2.6 106.5 106.5 103.5 96.8 102.3 120.0103.,, I 1 0 .9 1'C2. 10.51 '19.0 97.0 39.6 88.5 93.3 96.3 101.0 101.4 1iC4. 104.8 102.0 94.9 100.6 118.3
125j, 12.r 1c4.3 101.1 102.3 . ,.J 88.8 87.3 93.3 95.8 100.1 C100.8 104.8 IC4.1 102.1 95.0 100.1 117.816uoo 10,.. li2.7 100.C q99.2 95.7 93.z 85.2 84.9 90.2 93.9 G7.7 99.0 101.9 102.7 99.2 94.0 97.9 115.6?20ou IC.1 I10?2.4 99.1 98. ';4.1 92.1 85.1 84.9 89.9 92.3 96.1 97.9 IGCI.6 102.1 98.9 92.5 97.2 114.9

)V 1 L 12'., 129.4 127.1 125. 8 124.1 Iz .5 120.7 118.6 116.9 119.t, 121.3 124.0 124.8 125.4 122.5 117.8 123.1 140.8



TABLE XV. - Continued. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF79 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND APPROACH PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(b) Concluded. 70 Percent speed; fan physical speed, 1544 rpm; fundamental blade passage frequency, 386 hertz

(b-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

ANhGLE, 0cGF t q,.FIC -.' 
130 

v4 
150 160

IC 20 3 4C 50 60 70 80 90 100J 110 12C 130 140 150 160

1/3-fCT;v4 BAaNO SCUNIO PRcSStUR LEVELS (SPL] ON 30.5 METER RADItS

5J 7)1. 71.0 71.0 74.0 72.3 74.5 74.5 73.3 73.5 77.0 i4.0 78.3 77.5 76.3 77.3 72.4

I (.1 68.3 67.8 70.3 71.6 71.3 72.3 68.3 71.8 74.8 69.8 73.8 75.6 74.1 76.6 71.0

M1 67.4 7C.1 7J.4 7C.6 70.6 73.9 70.4 67.1 71.4 73.4 69.9 72.1 74.4 72.6 75.9 70.5

1J 71.8 72.6 71.8 72.6 72.1 72.3 71.6 68.8 72.1 13.8 71.3 73.6 74.1 72.3 74.3 70.4

125 75.5 76.5 75.5 75.5 75.3 72.8 72.8 72.0 72.5 74.8 72.8 74.8 75.3 73.8 76.0 71.2

16V 74.9 75.1 74.
c 

73.6 73.1 71.9 71.1 69.6 72.1 73.4 73.1 74.6 74.1 72.4 73.6 71.3

20J 11.6 76.1 74.E 71.8 76.1 69.1 68.6 68.1 68.8 70.6 70.3 71.3 72.1 71.6 74.3 69.4

25 7P.6 79.1 77.6 75.6 74.1 71.9 73.6 68.6 70.6 72.9 74.1 7.2 77.9 76.9 77.6 70.8

319 E..1 32.4 82.6 80.6 78.9 73.1 75.6 74.1 73.6 75.4 76.9 79.6 79.4 79.6 77.1 73.5

4-0 C- . P1.5 55.3 S3.8 92.0 92.5 89.3 86.8 81.3 84.8 87.5 90.0 18.5 90.5 E7.0 83.7

500 E?.5 82.3 81.5 80.9 78.5 75.8 74.3 73.3 74.5 76.3 77.8 80.0 81.8 81.5 78.8 74.4

(-3. Q5.8 81.1 80.6 80.3 78.1 74.3 73.3 72.1 73.1 76.1 77.6 80.1 E2.6 81.8 78.1 73.0

8u0 F3.0 85.3 85.0 83.8 82.5 79.J 77.5 77.5 78.0 79.8 82.0 86.1 E7.8 88.0 84.0 78.7

uJ F .q 82.4 8L.
C  80.6 78.9 75.6 74.1 72.9 73.6 76.4 78.1 80.6 82.4 83.4 79.4 74.0

12' .P 83. 83.6 83.1 81.1 76.8 74.6 74.1 73.8 76.3 78.3 81.6 83.6 83.8 81.3 75.2

1600 FC.4 82.1 81.r 80. 79.9 76.L 71.9 71.6 73.4 75.9 77.1 80.1 82.6 82.9 78.6 72.5

2Juv 71.2 81.2 8J.9 79.4 78.2 74.9 70.7 70.2 71.7 73.9 76.7 78.4 81.2 81.4 78.4 73.1

2"') 7 .u 79-7 73.7 78.1 76.5 73.2 69.2 68.5 69.5 72.5 75.2 77.0 79.5 79.7 76.2 69.9

315, 77.3 7e.5 17.3 76.8 75.0 72.3 67.5 66.3 68.3 72.0 74.5 76.5 7E.C 79.0 75.8 69.2

4u0J 7.c, 77.6 77.1 76.9 74.6 71.1 66.1 65.6 67.4 70.4 72.9 75.2 77.6 78.6 75.9 69.6

riOU S.4 76.1 74. 75.6 72.4 68.6 63.4 62.6 65.9 67.6 71.9 72.4 76.4 75.4 73.9 67.8

61:00 74.5 74.8 73.3 73.1 76.4 69.0 63.0 59.6 63.5 68.0 71.8 73.1 74.5 75.8 71.8 65.6

8000 74.6 74.4 72.9 72.1 69.4 66.9 6J.6 58.9 63.9 66.4 70.1 70.7 74.6 74.6 71.6 64.9

1JUJ 71.) 71.' 60. 6c.6 66.1 t4.1 55.9 55.6 60.4 63.4 68.1 68.5 71.9 71.9 69.1 62.0

1250 (c.5 7C.0 6 .8 68. 64.C 61.8 54.6 53.1 59.0 61.5 65.9 6f.5 7C.5 6S.8 67.8 60.7

16030 66.0 (6.5 63.8 63.1 59.0 57.1 53.1 48.7 54.1 57.7 61.6 62.8 65.8 68.5 63.1 57.8

2000.) 8.2 63.5 60.2 51.4 55.2 53.2 45.2 46.0 51.0 53.9 57.2 59.0 82.7 63.2 60.0 53.6

OVL0P .L 95.7 95.5 97.i 96.0 94.2 93.7 90.9 88.9 87.0 89.7 91.4 94.1 94.9 S5.5 92.6 87.9

C ITAN( : SIDtLINL PLRCEIVEO NOISE LEVtLS

F2.4 1 7.5 78.4 84.2 85.8 85.8 86.0 83.7 82.3 80.9 83.7 85.3 86.9 86.2 E5.2 79.5 70.4

304.e E 1l.1 70.0 76.4 78.2 (8.4 78.7 75.5 75.2 73.5 76.3 77.9 79.4 78.5 77.3 71.4 61.9



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

AREA AND APPROACH PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(c) 86 Percent speed; fan physical speed, 1890 rpm; fundamental blade passage frequency, 472 hertz

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

FiOJ." Y M GLL, DL, SIMPLE POWER
SOURCE LEVELIC 2; 3L 4C 5j 6j 70 80 90 130 110 12C 13C 140 150 160 (SPL) (PWL)

1/3- 1T4VL ihN SOUNDO PPESSIwR:" LEVELS (SPL) CN .C MEILR RADILS
'j C .q 7.4 10u1.4 162.7 104.2 loS.l 105.7 107.2 108.7 lu9.1 105.9 1C6.9 107.9 11C.9 106.7 103.8 107.0 124.7,3 1lC.7 lu3.7 1J1., 161.9 1.2.7 IuS.T IuT.9 108.9 107.4 108.7 107.4 105.9 106.9 10S.4 106.7 103.6 106.9 124.6';) A.; .C i . 9).7 1 l1.2 i1i.2 lu4.j 1JZ.5 106.5 106.0 106.7 102.2 1C2.7 ICS.iC 1C7.5 105.0 103.4 104.4 122.1

1IJ ]C4.7 1.; -2 )Ji.2 1,5. C 13.7 Io5.5 103.5 106.5 106.7 107.0 1t3.0 IC5.C 1C6.2 1CE.O 105.7 103. 10C5.5 123.2I l .5 16..U 1:. 7 107.2 108.7 lO.0 IJ7.2 108.5 108.2 109.2 1u6.C' 1o6.5 107.2 107.7 108.0 105.4 107.6 125.31 IC &.2 17.1 107.e 1 J6.5 1 10.8 Lu. 107.8 1u8.5 107.0 106.8 1C6.8 1C7.F 1C7.2 107.0 106.5 104.6 107.8 125.5
'. ]C.2 [L9.1. I u. 0 15.3 IC5.J 1i4.5 i04.0 105.5 103.8 103.5 1u3.C 1C4. 1C5.C 1C4.5 105.5 102.4 104.8 122.5L' 111.8 111.q 13.3 1J7.i l').u 1 u6. 3 0lj4.0 1055.3 105.3 106.0 107.0 108.3 110.3 109.3 109.0 104.4 107.8 125.5),1" 113.7 111.7 113.2 1IC.L 11L.U luo.2 105.2 107.2 106.5 107.2 109.0 110.7 110.C 105.2 107.5 105.1 108.7 126.4

iJ 11 H.i' 11S.3 121.? 117.5 115.8 113.0 11.5 112.0 112.5 115.3 116.0 115.6 117.3 116.0 112.0 112.4 115.8 133.5'du 12s. , 
12P. 132.3 126.6 121.5 121. 113.3 121.0 121.3 124.8 124.5 122.0 126.3 125.0 119.5 121.9 124.7 142.4S 11'.3 114.H 11S.5 113.5 113.3 1j9.3 107.8 107.8 lu9.5 111.3 112.5 113.3 115.8 115.0 111.8 107.7 112.5 130.2

, 119.i t15.6 116.3 114.r 11,.3 11u. 109.1 109.6 111.9 113.1 116.4 116.1 118.6 116.8 112.8 109.7 114.5 132.21&)oj 1!.i 12,j. 1 121.3 120.5 119.J 114.3 112.8 115.3 119.0 119.u 123.0 121.1 125.3 121.5 118.0 114.9 120.3 138.0129: II.
, 
115.c: I 15. 119. 1 114. 1 10. 108.4 107.9 108.9 111.1 113.6 114.9 116.6 11.4 111.9 107.8 113.4 131.1

1 J3 Il.C 116.3 11. 1L16.8 ll1o. 111.5 1A .8 108.0 109.3 111.3 113.5 114.8 117.3 117.0 112.3 106.9 114.0 131.7,'JuJ 11..1 L1(.1 11',.4 116.6 114.8 111.1 107.4 107.1 106.6 111.1 113.6 114.6 117.6 116.4 112.9 107.0 113.7 131.42'i,) 1l.7 114.2 114.0 114.2 112.7 lu9.5 105.0 104.7 106.5 109.0 112.0 112.7 115.5 114.7 110.7 104.9 111.7 129.4
31ij 11Z.4 113.7 113.7 113.9 111.7 lu3.9 104.9 103.7 105.7 109.2 111.9 112.5 114.4 114.7 111.2 104.4 111.3 129.0
4

'.) 112.1 113.6 113. 113.( 111. u I8.I 103.8 102. 105.3 108.3 111.1 111.6 114.6 114.6 111.3 104.e 111.0 128.75LcJ3 It1.8 112.3 112.1 112.E 10..8 lu).L 101.8 100.6 103.6 106.1 11.1 C 1CS. 113.3 111.6 109.8 104.0 109.4 127.1
6,. 1. Il. 112.2 11I.0 ill., lI7.7 1l7.J 102.2 99.2 102.5 107.2 110.2 111.3 112.2 113.0 108.5 102.4 109.1 126.8JJ, 1l.9 112.,+ 111.1 111.1 lts.,. 15.6 103.4 99.1 103.4 106.4 109.6 109.5 113.1 112.4 109.7 102.4 109.0 126.7lu'.. 110.2 11i. IC.7 110.2 105.9 103.9 97.9 97.9 101.4 104.7 1C8.2 108.6 111.4 111.2 108.2 100.8 C107.5 125.2
12503 11C.3 Ic.8 10).3 10o.8 135.3 103.2 97.5 96.7 102.0 104.8 1C8.5 109.2 112.C Ill. 108.8 101.7 107.6 125.3I6BuJ 101.4 I09.2 103.0 137.2 102.7 luO.4 94.7 94.7 99.4 102.9 105.9 107.5 109.7 11C. 106.4 101.0 105.6 123.320J.,u li.u ICS.S 107.3 105.7 101.o 99.3 94.3 94.5 99.0 102.0 104.5 106.6 ICS.3 10S.3 105.8 99.7 104.8 122.5

OVI ALt 112.9 131. t 133.8 13L.C 127.4 125.J 122.6 124.3 125.4 127.7 128.9 12Q.0 131.2 12S.8 125.8 124.4 128.3 146.1



TABLE XV. - Continued. FAR-FIELD NOIZE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND APPROACH PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(c) Concluded. 86 Percent speed; fan physical speed, 1890 rpm; fundamental blade passage frequency, 472 hertz

(c-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

F:kLol: ASGLEt DLG

IL 2L 3) 40 53 60 7u 80 90 10U 110 120 130 140 150 160

1f3-7!1TAV.~ hANU SOUUN) P ESSUIP LEVELS (SPL) ON 3C.5 METE RAOILS

53 (7.? 67.7 7L.7 73.3 74.5 76.0 76.0 77.5 79.0 80.3 76.2 77.2 78.2 81.2 77.0 74.1

/13 75.,; 74.; 72.2 72.2 73.0 76.0 74.2 79.2 77.7 79.0 77.7 76.2 77.2 79.7 77.0 73.9

A3 6P.3 66:
8  7).0 71.5 71.5 74.3 72.8 76.8 76.3 77.0 72.5 73.0 75.3 77.8 75.3 73.7

10) 75.C 73.5 73.5 75.3 74.- 75.8 73.8 76.9 77.0 77.3 73.3 15.3 76.5 7E.3 76.0 74.2

12, 7e.8 7R.7 71.0 77.5 19.v 76.3 77.5 78.8 78.5 79.5 76.3 76.8 77.5 78.0 78.3 75.7

h16j 7F.( 78.1 7:!.L 76.P. 81.1 79.6 78.1 78.8 77.3 77.1 77.1 78.1 77.6 77.3 76.8 74.9

23u 1 . 78. 76.3 75.6 75.3 74.
8 74.3 75.8 74.1 73.8 72.3 74.3 75.3 74.8 75.8 72.7

2 2) e 1.L 70'.6 77.8 79.3 76.6 74.3 76.1 75.6 76.3 77.3 78.6 80.6 79.6 79.3 74.7

315 84.6 82.) R,.5 79.3 80.3 76.5 75.5 77.5 76.8 77.5 79.3 ei.o 8o6.3 7S.5 77.8 75.4

406 EF.7 P5.5 c. 3  87.7 86.3 83.2 8j.7 82.2 82.7 85.5 66.2 e5.8 E7.5 8t.2 82.2 82..6

5uo_ '4.7 9;.3 10,.5 97.C 91.7 91.5 83.5 91.2 91.5 95.0 94.7 92.2 96.5 S5.2 89.7 92.1

6 F1i.5 75.u 95. 7 83.7 63.5 79.5 78.3 78.0 79.7 81.5 82.7 E3.5 E6.C E5.2 82.0 77.9

ojJ Pi.5 85.8 H5.E 8 5.L 84.5 80.5 71.3 79.3 82.1 83.3 86.6 8f.3 88.8 87.0 83.0 79.9

luuu 8 .01C 3.2 9. . 9,.7 93.3 8,.5 33.0 85.5 89.2 89.2 S3.2 1 .3 S5.5 91.7 88.2 85.1

125) 15.0 8(.u 81.3 q5.2 84.7 8J.7 78.5 78.) 79.0 81.2 83.7 85.0 86.7 86.5 82.0 77.9

hoOJ f'.1 9 f. 5.q 86., 8Hh.1 81.6 78.9 78.1 79.4 81.4 83.6 84.9 87.4 87.1 e2.4 77.0

20)J 4.1 R6.1 e.4 ?o.6 84.8 81.1 77.4 77.1 78.6 81.1 83.6 E4.6 87.6 86.4 82.9 77.C

25- P 2. H4.1 93. (; 8'.1 82.6 79.4 75.9 74.6 76.4 78.9 81.9 E2.6 85.4 84.6 80.6 74.8

3111 kg.1 82.4 3.4 P3.. 81.4 78.6 14.6 73.4 75.4 78.9 81.6 E2.2 84.1 84.4 8..9 74.1

4uj 81.'; P3.1 1.1 83.1 81.3 77.6 73.3 72.3 74.8 77.8 80.6 81.1 84.1 84.1 80.8 74.3

503j F1. 131.5 81.3 P2. 79.J 75.3 71.0 69.8 72.8 75.3 79.3 79.1 82.5 8C.8 79.0 73.2

63J 1;.2 8 C.3 79.7 7c.q 76.4 75.7 73.9 67.9 71.2 75.9 78.9 EO.O 8C.9 81.7 77.2 71.1

Uu0, F,.J , C.5Li 7j.7 79).2 1h.5 73.7 64.5 67.2 71.5 74.5 77.7 71.6 81.2 8C.5 77.8 70.5

iJOutL 77.3 7P.u 7A.- 77.3 73.v 71.0 65.0 65.0 66.5 71.8 75.3 75.7 78.5 7E.3 75.3 67.9

121,;O I-. .7.5 75.c 75.5 71.0 69.0 u3.2 62.5 67.7 70.5 74.2 74.9 77.7 76.7 74.5 67.4

160u.) 1.2 73.3 71.3 71.1 b66.o w.3 53.6 58.5 63.2 66.7 69.8 71.3 73.5 73.8 7C.2 64.8

uu30. 6.1 ( (.-, 61.4 66.S 62.1 6j. 55.4 55.6 60.1 63.1 65.6 67.7 7C.4 7C.4 66.9 60.8

(1I. AL C. 1; 1.3 104. O' 1u.1 7.5 95. 1 92.7 94.5 95.5 97.8 99.0 S7.9 IC1.3 SC.8 S5.7 94.5

CI STANC. SIOtELINE Pt:PCtlVtO NUISE LLVELS

152.4 'A l!.3 H4.1 %.4 9u.C 89.) 188.3 35.4 88.1 B9.2 91.8 92.3 93.7 92.5 89.7 82.7 77.0

C304.8 'A 62-.' 75.1 R6., 82.1 11.3 81.3 783.9 80.9 81.9 84.4 84.8 83.0 84.8 E1.7 74.3 68.7



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

AREA AND APPROACH PLUS 5o ROTOR SETTING ANGLE

[SPL referenced to 2x10- 5 Pa; PWL referenced to 0. 1 pW.]

(d) 93 Percent speed; fan physical speed, 2051 rpm; fundamental blade passage frequency, 512 hertz

(d-1) Data referred to source and normalized to 1 meter
FF Fl'I;.1 - ANGLE, tDEG SIMPLE POWER

SOURCE LEVELIC 2C .30 4C 5C 60 70 80 90 100 110 120 13C 140 150 160 (SPL (PWL

1/3-OCTAVt RAND SOUND PRESSURE LcVELS (SPL) CN 1.0 METER RADILS
53 1i.4.8 104.r 1Jj.1 1;2.6 1L3.3 105.3 lu4.3 109.1 107.6 109.8 108.1 108.3 10e.6 10..8 109.3 105.5 107.5 125.26 1C,.8 lu4.3 101.3 101.6 104.t 107.3 106.1 109.3 109.3 108.3 107.3 107.1 1C7.1 109.6 108.8 105.0 107.4 125.13j 103.(: 1C3.4 130J. 131.6 1Z2.4 103.6 103.4 107.4 106.4 105.9 105.4 104.4 1C5.S 1C7.1 107.4 105.0 105.2 122.9

10 1C7.3 107.3 1C4.5 135.8 [04.5 104.8 105.5 107.0 105.8 107.0 1C6.8 106.1 107.3 1lCC.0 1C8.0 105.7 106.5 124.212 C 1C.0 1J9.3 103.5 IJ8.8 1od.3 105." 107.0 107.0 106.8 107.0 108.5 108.8 108.3 109.3 109.0 105.9 107.9 125.61(6J IC.L 11..3 1J9.0 107.8 luT. 0 105.0 105.8 107.3 106.5 107.8 1C8.5 1CS.1 1C7.8 IC7.8 107.5 106.2 107.7 125.4
20u ]CC.( 111.6 10C.8 106.3 105.3 1u3.1 103.8 104.8 103.8 104.3 1C5.8 1C5.8 106.8 106.3 1C7.6 104.7 106.0 123.7250 I12.6 113.1 11L.1 139.3 108.6 106.6 110.8 106.1 105.3 107.6 109.6 111.3 111.6 110.8 109.8 106.2 109.2 126.931; 114.9 115.2 112.7 111.7 110.2 I01.2 106.7 107.4 107.9 109.2 111.2 112.7 111.9 111.2 109.2 107.0 110.5 128.2
40,u l1.f 117.4 1151.4 116.(6 114.9 111.4 112.1 LLI.6 112.1 112.6 114.9 116.1 116.1 11 .I 112.1 109.5 114.5 132.25Ji 126.8 13C.4 132.6 131.6 13C.1 122.6 133.4 129.1 129.6 126.6 126.6 128.4 12S.9 126.4 124.6 121.8 128.9 146.6,3.j I] 1.q 119.4 119.G 119.1 117.1 111.9 115.4 114.6 115.4 115.4 116.9 118.1 11S.4 117.9 114.6 111.5 116.9 134.6

8.J 116.2 117.4 117.4 116.7 115.2 111.9 111.4 111.2 111.9 114.4 116.7 118.4 118.9 11E.7 113.4 110.0 115.7 133.41JJu 1i2.5 122.J 121.7 121.7 121.0 118.0 115.7 115.7 116.2 119.0 122.5 127.0 125.C 125.0 118.5 113.8 121.7 139.41250 116.0 L17.8 117.5 117. . 115.8 113.Q LL0.8 110.3 111.0 114.0 116.3 117.8 119.0 118.5 113.5 110.2 115.6 133.3
16J 4  117.6 11S.4 119.6 119.6 118.9 114.9 112.4 111.6 113.4 115.1 117.1 118.4 12C.6 11c.9 114.9 109.8 117.2 134.92u0) 11(.2 L117.4 11.2 LI.4 117.2 114.2 113.4 109.4 111.2 114.4 116.2 116.9 LIS.7 118.4 114.2 108.8 115.9 133.62joU 114.6 115.6 116.4 117.1 115.6 112.4 101.4 107.4 109.6 112.4 115.1 116.2 117.9 117.4 113.4 107.3 114.5 132.2
315,) 11I.7 115.9 115.4 116.4 115.2 112.1 108.9 106.7 108.7 112.4 115.4 115.9 117.2 117.4 113.2 107.1 114.2 131.94Juu 115.t 116.0 115.8 117.0 115.5 112.5 107.8 106.5 108.8 111.8 114.5 115.0 118.0 117.3 113.8 107.5 114.2 131.95000 114.0 114.7 114.5 116.2 113.2 Ilu.2 105.7 104.0 107.2 109.7 113.2 113.3 116.C 115.0 112.2 106.7 112.5 130.2
6
3u., 112.' 113.6 113.4 114.9 111.6 111.1 106.1 102.9 105.9 110.7 114.2 114.2 114.9 116.2 111.4 105.4 112.3 130.080jv 11t.1 114.9 114.1 114.6 111.6 110.1 104.8 102.8 107.1 109.8 113.3 112.2 116.4 115.8 112.1 105.4 112.3 130.0O0u00 I2.6 113.1 112.1 113.1 109.6 108.1 102.3 101.1 105.6 108.4 112.1 112.3 114.9 114.4 111.1 103.7 110.8 128.5

12500 111. , 
113.2 I1.4 113.6 109.4 107.9 101.6 100.4 105.6 108.1 111.9 112.6 115.4 114.2 111.9 104.8 110.9 128.616000 110.3 111.5 110.0 110.5 106.7 10.7 99.3 98.3 103.0 106.5 110.0 111.0 113.8 113.0 109.0 104.1 109.0 126.72000.o 19.9 111.1 109.1 10..6 105.1 103.3 98.4 97.9 103.1 105.9 i8.6 110.0 113.1 112.4 109.1 102.5 108.2 125.9

n Vi:ALL 130.7 L33.0 134.3 133.7 132.2 127.0 L11.2 130.0 130.6 129.3 130.7 132.7 133.5 132.0 128.6 124.9 131.4 149.1



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

TAKEOFF NOZZLE AREA AND APPROACH PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(d) Concluded. 93 Percent speed; fan physical speed, 2051 rpm; fundamental blade passage frequency, 512 hertz

(d-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FREQOlENCY ANGLE, DEG
10 23 3C 40 50 60 70 80 90 100 110 120 130 140 150 160

1/3-nCTAVLt AND SOUND PRESSURE LEVELS (SPL) CN 32.5 METER RADILS

50 15.1 74.9 73.4 72.9 73.6 75.6 74.6 79.4 77.9 80.1 78.4 78.6 78.9 8C0. 79.6 75.8

63 77.1 75.1 71.6 71.9 74.9 77.6 75.4 79.6 79.6 78.6 77.6 77.4 77.4 79.9 79.1 75.3

A8 73.9 73.7 70.9 71.9 72.7 73.9 13.7 77.7 76.7 76.2 75.7 74.7 76.2 11.4 77.7 75.3

10J 17.6 77.6 74.8 76.1 74.8 75.1 75.8 77.3 76.1 77.3 77.1 7 .4 77.f 79.3 78.3 76.0

125 78.3 79.6 78.8 79.1 78.6 75.6 77.3 77.3 77.1 77.3 78.8 79.1 78.6 79.6 79.3 76.2

160 79.3 80.6 79.3 78.1 77.3 75.3 77.1 77.6 76.8 78.1 78.8 79.4 78.1 78.1 77.8 76.5

200 79.9 81.9 79.1 76.6 75.6 73.4 74.1 75.1 74.1 74.6 76.1 76.1 77.1 i6.6 77.9 75.0

250 82.9 83.4 81.4 80.1 78.9 76.9 75.1 76.4 75.6 77.9 79.9 81.6 81.9 81.1 80.1 76.5

315 8.2 85.5 83.0 82.G 90.5 iL75 77.0 77.7 78.2 79.5 81.5 e3.0 82.2 81.5 79.5 77.3

400 86.8 87.6 88.6 86.8 85.1 81.6 82.3 81.8 82.3 82.8 85.1 86.3 86.3 85.3 82.3 79.7

500 97.1 10G.6 102.8 101.8 10.3 92.8 100.6 99.3 99.8 96.8 96.8 98.6 100.1 96.6 94.8 92.0

630 88.1 89.6 9J.1 89.3 87.3 82.1 85.6 84.8 85.6 85.6 87.1 88.3 89.6 88.1 84.8 81.7

800 E6.4 87.6 88.1 86.9 85.4 82.1 81.6 81.4 82.1 84.6 86.9 88.6 E8.1 8E.9 83.6 80.2

1000 SC.7 92.2 91.c 91.9 91.2 88.2 85.9 85.9 86.4 89.2 92.7 97.2 S5.2 95.2 88.7 84.0

1250 E6.1 87.9 87.6 87.1 85.9 83.1 80.9 80.4 81.1 84.1 86.4 87.9 89.1 88.6 83.6 80.3

16o0 87.7 89.5 89.7 89.7 89.0 85.u 82.5 81.7 83.5 85.2 87.2 eE.5 90.7 90.0 85.0 79.9

2000 86.2 87.4 88.2 88.4 87.2 84.2 80.4 79.4 81.2 84.4 86.2 86.9 89.7 8E.4 84.2 78.8

2500 84.5 85.5 86.3 87.0 85.5 82.3 79.3 77.3 79.5 82.3 85.0 66.1 87.8 87.3 83.3 77.2

3150 E4.4 85.6 85.1 86.1 84.9 82.4 78.6 76.4 78.4 82.1 85.1 85.6 86.9 87.1 82.9 76.8

4000 14.5 85.5 85.3 86.5 85.0 82.0 77.3 76.0 78.3 81.3 84.0 84.5 87.5 86.8 83.3 77.0

5000 83.2 83.9 83.7 85.4 82.4 79.4 7 4.
Q  

73.2 76.4 78.9 82.4 82.5 85.2 84.2, 81.4 75.9

630J 81.6 82.3 82.1 83.6 80.3 79.8 74.8 71.6 74.6 79.4 82.9 82.9 E3.6 84.9 80.1 74.1

8000 82.2 83.0 82.2 82.7 79.7 78.2 72.9 70.9 75.2 77.9 81.4 81.3 84.4 83.9 80.2 73.5

10000 79.7 80.2 79.2 80.2 76.7 75.2 69.4 68.2 72.7 75.5 79.2 79.4 E2.0 81.5 78.2 70.8

12500 77.6 78.9 77.1 79.3 75.1 73.6 67.3 66.1 71.3 73.8 77.6 78.3 81.1 79.9 77.6 70.5

16001 74.1 75.3 73.8 74.4 7C.u 68.6 63.1 62.1 66.8 70.3 73.8 74.8 77.6 76.8 72.8 67.9

20030 71.0 72.2 70.2 70.7 66.2 64.4 59.5 59.0 64.2 67.0 69.7 71.1 74.2 13.5 7C.2 63.6

OVERALL 1CC.7 103.1 104.4 103.7 102.3 97.0 101.4 100.3 100.8 99.4 100.6 102.7 1C3.5 101.9 98.5 94.9

CISTANC SIDLINt PERCEIVED NGISE LEVELS

152.4 M 75.2 86.0 91.3 93.5 93.9 9J.3 93.8 93.3 94.3 93.8 94.6 95.2 95.2 91.6 85.9 77.8

304.8 A 65.4 77.5 83.4 85.7 86.3 82.6 85.7 86.2 87.1 86.4 87.1 87.6 87.5 83.6 77.6 69.2

V1



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

AREA AND APPROACH PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(e) 100 Percent speed; fan physical speed, 2205 rpm; fundamental blade passage frequency, 551 hertz

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

FQ OIJICNCv ANGLE, Dec SIMPLE POKER
SOURCE LEVEL10 ~2 30 40 50 60 I 10 80 90 1o0 110 120 130 140 150 160 (SPL) (PWLI

t/3-nCTAVt UAND SO3UN PRESSJuP LEVELS (SPLI CN 1.0 METER RADILS

53 1i02. 102.; 13.3 100.5 lu3.5 105.5 198.3 105.5 109.8 107.5 110.8 11C.8 11C.5 11C.0 109.0 105.4 108.2 125.9o3 101.1 Il3.1 101.L 100.1 103.6 105.9 108.1 105.1 110.9 105.9 109.9 108.4 109.1 LOS.1 109.4 105.7 107.6 125.3riJ JC(.6 104.) 101.6 103.8 138.6 1lu.6 109.8 108.3 111.6 108.1 111.3 IC7.8 1C8.e 10C.8 108.1 106.2 109.0 126.7
100 Ih.3 IJ6.3 106.1 105.6 102.8 103.8 107.6 104.8 108.1 105.6 108.3 107.8 C1.6 ICe.8 IC8.6 1C6.7 107.1 124.812' ; I.6 1JP.6 1349.3 1 9.; 107.8 10o.3 1JR8.3 107.1 109.1 109.1 1lI.1 109.8 111.1 11C.3 110.3 107.4 109.1 126.8160 110.1 111.3 111.3 108.3 107.- 107.8 107.3 107.6 111.6 112.3 110.3 IIC.3 110.1 109.6 107.6 1C8.5 109.8 127.5

206 ll.0 111.6 111.3 108.1 109.8 110.3 i08.1 107.3 110.3 106.6 G107.8 10e.1 ICS.6 ICE.8 108.8 106.4 109.0 126.7215 112.5 113.5 112.3 111.C 11J.u 108.3 105.5 107.5 107.5 109.0 110.5 112.1 114.3 113.3 111.5 106.9 110.7 128.431i 115.6 1.15.6 113.6 112.6 111.6 iL9.1 109.1 109.1 110.9 111.4 112.4 113.6 114.4 113.6 110.6 108.8 112.1 129.8

4o0 111.2 117.1 117.6 115.1 114.6 111.8 110.8 111.8 112.6 113.6 115.3 116.8 117.6 116.8 111.8 109.7 114.8 132.550U 12".6 127.1 13J.1 129.9 131.1 127.4 123.6 131.9 130.4 123.9 123.4 126.6 126.9 125.4 120.9 120.5 128.1 145.8AU3 12'.2 124.2 126.9 i26.2 127.4 123.4 119.9 127.4 126.7 120.9 121.4 123.9 124.7 122.9 118.7 117.3 124.6 142.3

80u 117.2 118.2 119.7 117.4 116.9 114.2 112.7 113.4 114.4 116.4 118.2 119.7 121.9 12C.9 114.9 111.5 117.5 135.21000 120.2 121.2 123.0 121.5 120.5 119.2 115.7 115.0 116.5 119.0 119.7 122.5 126.5 124.0 117.2 115.1 120.9 138.61250 119.5 120.2 122.0 120.5 119.5 117.2 115.2 114.0 115.2 118.0 119.2 121.3 124.7 123.0 116.5 113.9 119.7 137.4

1600 llb.6 12u.1 121.1 120.2 122.1 117.1 113.8 114.1 116.6 117.6 119.6 121.1 123.6 121.8 115.6 111.7 119.5 137.2200J 117.2 118.4 119.7 119.7 119.4 £15.9 112.4 111.9 114.2 116.4 118.2 119.2 122.4 12C.2 115.2 110.6 117.9 135.62q00 II.1 117.3 118.1 118.8 118.3 115.8 112.3 110.8 112.6 115.1 117.6 118.4 12C.8 11S.6 113.8 109.8 116.9 134.6

3150 115.8 117.3 117.3 L1 .3 117.8 115.8 112.3 110.3 112.3 115.1 118.1 118.6 120.1 11S.6 113.8 109.3 116.7 134.44000 llf.4 117.2 117.4 118.9 118.2 114.9 111.2 109.7 112.4 114.7 116.9 118.J 120.7 11C.7 114.2 109.1 116.6 134.35003 115.0 116.0 116.0 118.5 116.2 112.7 109.2 107.7 110.7 113.0 116.2 116.0 119.2 117.5 113.2 108.9 115.1 132.8

63)J " 1?.8 115.1 115.3 116.8 114.6 113.6 109.3 106.3 109.6 114.1 116.3 117.4 118.6 11 .9 112.6 107.6 115.0 132.7RJuu 115.1 Ill(. 116.0 117.5 115.3 113.j 108.0 106.5 111.3 113.5 115.8 115.9 119.8 11e.3 113.6 107.8 115.1 132.810000 11.5 114.5 114.0 116.0 113.3 111.8 106.3 105.3 108.8 111.5 114.8 115.2 118.3 117.3 112.6 106.4 113.7 131.4

12503 113.3 tl.1 113.6 116.3 112.8 111.3 105.3 104.5 109.4 111.6 114.6 115.3 118.e 116.6 113.6 107.5 113.7 131.416000 111.5 112.8 112.3 113.5 110.5 108.2 103.0 102.0 106.8 109.8 112.8 113.8 116.5 115.8 111.8 106.8 111.8 129.520003 111.1 112.3 111.6 112.5 108.8 106.5 101.5 101.8 106.3 108.8 111.5 112.9 115.8 115.1 111.1 105.2 110.9 128.6

OVEkAtL 132.7 132.5 134.3 134.0 134.4 131.1 127.9 133.7 132.9 129.8 131.0 132.8 134.5 133.3 128.4 125.8 132.5 150.2



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

TAKEOFF NOZZLE AREA AND APPROACH PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 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 150 C and 70 percent relative humidity

FPQU.J tifC A!NGLE, OLG

Lu 20 30 40 50 60 70 80 90 100 110 12C 13C 140 150 160

1/3-nCT-VF8 bAND SOUND PkHSSURE LEVELS (SPL) CN 30.5 METER RADILS

5J 73.1 73.1 73.6 7C.8 73.9 75.8 78.6 75.8 80.1 77.8 81.1 i1.1 8C.8 8C.3 79.3 75.7

63 71.4 73.4 71.4 70.4 73.9 76.2 78.4 75.4 81.2 76.2 80.2 78.7 79.4 79.4 79.7 76.0

8J 76.9 75.1 71.9 74.1 78.) 80.9 80.1 78.6 81.9 78.4 81.6 78.1 79.1 79.1 78.4 76.5

100 76.6 76.6 76.4 75. 73.1 74.1 77.9 75.1 78.4 75.9 78.6 78.1 EC.1 79.1 78.9 77.0

125 73.9 79.11 79.6 79.6 78.1 76.6 73.6 77.4 79.4 79.4 80.4 80.1 81.4 80.6 80.6 77.7

160 FC.4 81.6 8L.6 78.6 77.6 78.1 77.6 77.9 81.9 82.6 83.6 8C.6 8C.4 79.9 77.9 78.8

200 81.1 81.9 81.6 78.4 80C.1 80.6 78.4 77.6 80.6 76.9 78.1 78.4 79.S 7S.1 79.L 76.7

253 82.8 83.4 82.6 8L.3 80.3 78.6 75.8 77.8 77.8 79.3 80.8 82.4 84.6 83.6 81.8 77.2

315 85.8 85.9 83,9 82.9 81.9 79.4 79.4 79.4 81.2 81.7 82.7 83.9 84.7 82.9 80.9 79.1

400 7.5 88.0 87.8 85.3 84.8 82.0 81.0 82.0 82.8 83.8 85.5 87.0 87.8 87.0 82.0 79.9

5' 99.. 97.3 10J.3 100.1 101.3 97.6 93.8 102.1 100.6 94.1 93.6 96.8 97.1 95.6 91.1 90.7

63J 95.4 94.4 97.1 96.4 97.t 93.6 90.1 97.t, 96.9 91.1 91.6 94.1 S4.9 93.1 88.9 87.5

80, 1.4 89.4 84.9 87.6 87.1 84.4 82.9 83.6 84.6 86.6 88.4 89.9 92.1 91.1 85.1 81.7

1003 S0.4 ql.4 93.2 91.7 96.7 89.4 85.9 85.2 86.7 89.2 89.9 92.7 96.7 94.2 87.4 85.3

125J 89.6 'u.3 92.1 90.6 89.6 97.3 85.3 84.1 85.3 88.1 89.3 G1.4 94.8 93.1 86.6 84.0

1600 EF.7 90.2 91.2 90.9 92.2 87.2 83.9 84.2 86.7 87.7 89.7 91.2 53.7 91.9 85.7 81.8

200U 87.2 88.4 8-).7 8.7 89.4 d5.9 82.4 81.9 84.2 86.4 88.2 89.2 S2.4 90.2 85.2 80.6

2500 8.0L 87.2 88.0 88.7 8.2 85.1 82.2 80.7 82.5 85.u 87.5 88.3 90.7 89.5 83.7 79.7

3150 9.9 87.0 87.0 38.0 97.5 85.5 82.0 80.0 82.0 84.8 87.8 88.3 89.8 89.3 83.5 79.0

4000 5.q 86.7 8t., 88.4 87.7 84.4 80.7 79.2 81,9 84.2 86.4 87.5 SC.2 89.2 83.7 78.6

530 84.2 85.2 86.2 87.7 85., 81.9 73.4 76.9 79.9 82.2 85.4 85.2 88.4 86.7 82.4 78.1

6300 F2.5 83.9 84.0 85.5 83.3 82.3 78.0 75.0 78.3 82.8 85.0 86.1 87.3 87.6 81.3 76.3

8000 8.2 84.1 84.1 85.6 83.4 81.1 76.1 74.6 79.4 81.6 83.9 84.0 87.9 86.4 81.7 75.9

130l J EJ.6 81.6 81.1 83.1 80.4 78.9 73.4 72.4 75.9 78.6 81.9 82.3 85.4 84.4 79.7 73.5

1250 79.. 8C.8 7'.3 82.0 78.5 77.1 71.1 70.3 75.1 77.3 80.3 81.0 E4.3 82.3 79.3 73.2

16000 75.3 76.l 76.1 77.4 74.4 12.1 66.9 65.8 70.7 73.6 76.6 77.6 80.3 79.6 75.6 70.6

20uoj 72.2 73.4 72.7 73.6 69.9 61.6 62.6 62.9 67.4 69.9 72.6 74.0 76.9 76.2 72.2 66.3

OVLF ALL IL2.7 L02.4 104.3 103.9 L 4.5 10L.2 98.0 L03.9 103.1 99.7 100.8 1i2.7 1C4.7 103.1 99.1 95.8

C STA'(E SIDLINE PEPCtIVED NOISE LEVELS

152.4 9 76.0 B5. 91.L 93.7 95.9 94.1 91.8 96.2 96.6 94.2 95.6 95.7 96.5 93.0 85.0 78.3

304.8 ' 67.2 76.3 83.J 95.7 88.2 86.5 84.3 89.1 89.3 86.6 87.1 87.9 88.1 84.4 76.5 69.6



00

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

AREA AND TAKEOFF PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 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

FREQU -ICY ANGLE, DEG SIMPLE POWER
SOURCE LEVEL

lu 20 33 40 50 60 70 80 90 100 110 120 13C 140 150 160 (SPLI (PWL)

1/3-CTAVL BAND) SOUND PRESSURE LEVELS (SPL) CN 1.0 METER RADIUS

5 ICS.6 LCC.9 103.4 105.6 lu5.1 1u4.1 105.4 104.1 105.6 104.9 104.6 1C7.1 1C7.1 1 5.6 110.9 112.8 106.6 124.3
63 103.9 104.4 103.6 104.9 105.6 136.4 105.1 104.6 104.4 105.6 104.9 106.9 107.4 110.1 11L.9 L13.0 107.0 124.7
RJ IC6.9 108.4 104.9 104.9 107.1 109.1 lu8.1 106.4 106.6 108.1 107.6 1CS.6 11C.1 112.6 113.4 113.8 109.1 126.8

100 11C.6 111.4 113.4 115.6 113.9 111.9 113.9 109.4 L13.1 113.9 112.6 115.9 114.6 114.4 114.4 114.5 113.7 131.4
i25 113.4 115.4 115.6 113.4 112.9 114.1 112.4 113.6 113.6 115.4 115.6 116.4 116.1 115.1 113.9 113.7 114.6 132.3
16i 114.4 114.7 114.7 112.2 111.7 113.2 111.9 113.7 113.9 116.2 115.2 116.9 114.9 113.9 112.7 113.3 114.3 132.0

200 115.2 116.9 115.4 111.2 111.7 11j.4 110.7 113.4 110.4 111.2 111.4 113.2 113.2 112.4 112.4 112.3 112.3 130.0
253 119.2 117.7 116.9 115.4 114.4 114.4 112.7 112.9 113.7 114.7 116.2 117.4 117.7 116.2 113.7 112.5 115.4 133.1
315 12C.4 119.9 11.1 116.4 115.4 114.9 114.6 115.1 115.9 117.6 119.1 119.7 11E.4 117.4 114.9 113.5 117.2 134.9

4U3 12C.9 121.4 121.7 118.9 118.2 117.4 116.7 117.2 118.2 119.9 120.4 121.9 120.7 115.2 114.9 114.6 119.3 137.0
5,) 131.2 134.5 131.2 133.C 127.0 127.5 130.2 131.5 130.2 129.2 131.2 135.0 130.2 125.5 124.0 126.4 130.9 148.6
630 124.2 126.4 123.9 125.4 121.2 120.7 121.9 123.7 123.4 124.2 125.2 12e.2 126.0 124.2 119.0 119.1 124.3 142.0

S00 11.5 121.2 121.2 119.5 119.2 117.7 118.0 119.2 120.2 122.5 123.0 124.3 126.C 122.2 116.7 115.1 121.5 139.2
1030 122.4 i23.1 12j.9 123.4 122.9 122.4 123.6 121.6 122.9 124.6 126.4 128.9 127.4 126.4 120.4 117.5 124.6 142.3
1250 119.7 121.2 121.0 120.5 120. 119.2 117.7 119.0 120.7 122.5 123.2 125.5 124.5 122.0 117.2 115.4 121.6 139.3

1600 121.1 122.1 122.3 121.3 120.8 119.8 118.1 118.8 123.3 122.3 122.8 124.9 126.1 120.6 116.3 114.2 121.8 139.5
2030 118.9 119.9 12u.7 119.c 119.7 118.2 115.4 116.4 118.4 120.4 121.2 123.2 124.4 115.2 114.7 112.8 120.1 137.8
2500 117.4 119.2 119.4 118.9 117.9 116.7 115.4 114.9 117.2 118.9 120.4 121.7 122.4 118.2 113.2 111.3 118.7 136.4

315J 117.3 118.5 118.8 118.C 117.3 116.3 115.3 114.5 116.0 119.0 120.0 121.6 121.3 11 .0 113.3 110.0 118.2 135.9
4003 117.2 118.2 118.2 118.2 117.2 115.7 113.2 113.9 116.0 117.4 118.2 120.2 121.5 11.0 113.2 110.4 117.5 135.2
503.) 115.9 116.5 116.5 117.0 115.5 113.3 111.0 111.5 113.3 115.8 117.3 117.6 119.5 115.3 112.3 109.0 115.6 133.3

6300 115.9 116.9 115.9 115.6 113.6 114.4 111.7 110.1 112.4 115.9 116.9 118.8 118.4 11f.7 111.2 107.4 115.4 133.1
)300 117.1 117.9 116.9 116.4 113.6 113.4 113.6 110.1 113.4 115.4 116.6 117.5 119.4 116.1 112.4 108.2 115.4 133.1

10000 116.u 116.7 115.2 115.7 112.2 113.0 109.2 109.5 112.0 114.2 116.0 116.6 118.2 115.2 111.2 107.1 114.4 132.1

1250J 116.5 117.5 115.0 116.2 112.5 113.2 109.7 110.0 113.2 114.7 116.5 117.4 115.5 115.5 113.0 108.7 115.1 132.8
16u00 115.4 116.9 114.7 114.9 111.9 .111.6 138.6 108.4 111.6 114.2 114.9 116.6 117.4 114.9 111.7 108.1 113.9 131.6
2030J 114.7 116.5 114.0 114.7 110.2 111.0 107.7 108.8 112.0 114.5 114.7 116.5 117.5 115.5 112.0 107.5 113.8 131.5

[OVEkALL 134.8 137.0 135.1 135.7 132.4 132.1 132.7 133.8 133.7 134.4 135.7 138.4 136.7 134.6 130.0 129.9 134.8 152.5



TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 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 150 C and 70 percent relative humidity

FP EOCIUY ANAGLE, OEG

I 20 33 40 50 60 70 80 90 100 110 120 13C 140 150 160

1/3-OCTAVt AAND SOUND PRESSURE LEVELS (SPL) CN 30.5 METER RADILS

5) .9 7I.? 75.7 75.9 75.4 74.4 75.7 74.4 75.9 75.2 74.9 77.4 77.4 7c.9 81.2 83.1

63 74.2 74.7 73.9 75.2 75.9 76.7 76.4 74.9 74.7 75.9 75.2 77.2 77.7 80.4 82.2 83.3

8' 77.2 78.7 75.2 75.2 77.4 79.4 78.4 76.7 76.9 78.4 77.9 79.9 80.4 82.9 83.7 84.1

10 EC. V 1.7 83.7 85.9 84.2 82.2 84.2 79.7 83.4 84.2 82.9 E6.2 84.9 84.7 84.7 84.8

125 3.7 85.7 85.9 83.7 83.2 84.4 82.7 83.9.9 83.9 85.7 85.9 86.7 86.4 85.4 84.2 84.0

160 84.7 35.3 85.0 82.5 82.u 83.5 82.2 84.-0 84.2 86.5 85.5 87.2 85.2 84.2 83.0 83.6

20u 85.5 87.2 85.7 81.5 82.0 80.7 31.0 80.7 80.7 81.5 81.7 E3.5 E3.5 83.7 82.7 82.6

25 P.9.5 88.0 87.2 85.7 84.7 84.7 83.0 83.2 84.0 85.0 86.5 87.7 88.0 86.5 84.0 82.8

315 90.7 Qo.2 8.4 86.7 85.7 35.2 84.9 85.4 86.2 87.9 89.4 90.0 88.7 817.7 5.2 83.8

40J 1l.1 91.6 91.9 89.1 88.4 87.6 86.9 87.4 88.4 90.1 90.6 92.1 S0.9 8c.4 85.1 84.8

500 11.4 iC4.7 101.4 1 3.2 97.2 97.7 103.4 101.7 100.4 99.4 101.4 105.2 C10.4 99.7 94.2 96.6

630 q4.4 96.61 94.1 95.6 91.4 90.9 92.1 93.9 93.6 94.4 95.4 98.4 96.2 94.4 89.2 89.3

o. 89.7 91.4 91.4 89.7 8G.4 87.9 88.2 89.4 90.4 92.7 93.2 94.5 96.2 92.4 86.9 85.3

100J 2.6 93.3 94.1 93.6 S3.1 92.6 90.8 91.8 93.1 q4.8 96.6 99.1 S7.6 9(.6 90.6 87.7

1250 19.8 1.3 91.1 90.6 90.1 689.3 87.8 89.1 90.8 92.6 93.3 95.6 94.6 92.1 87.3 85.5

16,0 S1.2 92.2 92.4 91.4 90.9 89.9 88.2 88.9 90.4 92.4 92.9 S5.0 96.2 G.7 86.4 84.3

2000 89.9 89.9 90.7 89.9 89.7 88.2 86.4 86.4 88.4 90.4 91.2 93.2 94.4 89.2 84.7 82.8

2500 87.3 89.1 89.3 88.8 87.8 86.6 85.3 84.8 87.1 88.8 90.3 91.6 92.3 8E.1 83.1 81.2

3150 EI.0 88.2 88.5 87.7 87.0 86.0 85.0 84.2 85.7 88.7 89.7 91.3 91.0 81.7 83.0 79.7

4Ju 16.7 87.7 97.7 87.7 86.7 85.2 82.7 83.4 85.5 86.9 87.7 89.7 91.0 87.5 82.7 79.9

50JJ00 8.0 85.7 85.7 86.2 84.7 82.5 80.2 80.7 82.5 85.0 86.5 86.8 88.7 84.5 81.5 78.2

6300 84.6 85.5 84.6 84.3 . 82.4 83.1 80.4 78.8 81.1 84.6 85.6 87.5 87.1 85.4 79.9 76.1

8000 85.1 86.0 85.0 84.4 81.7 81.5 78.7 78.2 81.5 83.5 84.7 85.6 87.5 84.2 80.4 76.3

IJOuu 83.1 83.5 82.3 82.8 79.3 80.1 76.3 76.6 79.1 81.3 83.1 83.7 85.3 82.3 78.3 74.2

1250u 82.2 83.2 80.7 91.9 78.2 78.9 75.4 75.7 78.9 80.4 82.2 83.1 E5.2 81.2 78.7 74.4

16000 79.2 80.7 78.5 78.7 75.7 75.4 72.4 72.2 75.4 78.0 78.7 80.4 81.2 7E.7 75.5 71.9

20300 15.8 77.6 75.1 75.8 71.3 7z.1 63.8 69.8 73.0 75.5 75.8 77.6 78.6 76.5 73.0 68.6

OVERALL 104.7 107.C IC5.1 105.7 102.4 1u2.1 102.9 103.9 133.7 104.4 105.7 108.5 106.6 104.6 99.9 100.0

CI STANC E SIDELINE PERCEIVED NOISE LEVELS

152.4 M 75.5 89.) 92.5 95.6 94.3 95.3 96.7 97.9 98.2 98.8 99.6 C101.4 58.5 94.4 87.0 82.9

304.8 1 69.q 81.5 R84.4 87.9 86.6 87.7 89.3 90.7 90.9 91.3 92.2 94.0 90.5 86.5 78.8 74.5



TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 50 ROTOR SETTING ANGLE

(SPL referenced to 2x10-5 Pa; PWL referenced to 0. 1 pW.j

(b) 110 Percent speed; fan physical speed, 2371 rpm; fundamental blade passage frequency, 592 hertz

(b-1) Data referred to source and normalized to 1 meter
FR EO)jFICY ANGLE, DEG SIMPLE POWER

SOURCE LEVELIC 20 30 4C 5J 60 70 80 90 100 110 12C 130 140 150 160 (SPLI (PWL)

1/3-nCTAVE dAND SOUND PRESSURE LEVELS (SPL) CN 1.0 METER RADIUS
5j l16.8 lu4.1 106.3 106.3 106.5 106.6 107.8 107.8 108.8 108.3 108.6 1l1C.2 1CS.8 111.6 113.8 115.2 109.3 127.063 1U4.4 1u5.6 103.9 104.9 105.1 104.4 105.3 105.3 104.8 106.1 107.8 o10.2 110.6 I12.4 114.1 116.2 108.7 126.48J ICP., 112.3 103.8 107.1 ICS.0 108.0 113.5 111.5 110.6 110.1 110.6 111.6 113.6 115.1 116.0 117.9 111.9 129.6

100 112.9 ll2.3 112.3 110.3 IIC.3 111.3 111.1 111.6 113.4 114.6 114.9 116.0 116.3 117.6 116.9 117,.C 114.2 131.9125 116.6 118.5 116.8 115.3 117.9 115.9 117.9 117.6 119.4 120.8 120.9 122.2 121.9 121.3 118.8 116.8 119.5 137.2160 116.3 L18.5 117.0 114.3 114.0 116.0 115.3 115.8 117.3 117.2 118.7 119.8 118.3 117.7 116.3 115.5 117.1 134.8
200 116.9 117.? 116.2 113.3 112.5 113.2 112.0 113.0 113.0 115.0 115.0 115.9 116.C 116.7 115.5 114.4 114.7 132.4?50 117.3 119. 117.J 117.5 116.2 115.5 114.3 116.2 117.0 119.7 119.3 121.3 121.2 120.0 117.0 115.9 118.3 136.0315 12I.0 120.5 11S.8 11P.8 116.8 116.8 117.2 118.3 118;8 120.7 121.2 121.4 12C.E 11S.2 116.3 115.0 119.3 137.0
400 121.2 122.0 120.9 119.4 118.4 118.2 117.5 118.7 120.5 122.2 123.0 124.0 124.2 121.4 117.7 116.9 121.1 138.8500 122.6 124.6 122.9 124.1 123.9 120.9 121.9 122.6 124.7 127.2 127.4 127.3 129.6 126.6 121.6 119.1 125.4 143.163J 128.9 130.4 129.6 132.9 132.6 127.2 129.2 129.9 132.7 135.4 136.1 134.6 139.1 135.4 130.1 125.4 133.7 151.4

8OJ 119.8 120.6 12).6 11S.6 119.3 118.6 123.4 121.9 123.8 126.1 126.6 127.7 128.6 124.9 119.6 118.3 124.2 141.910u3 119.7 120.5 120.5 119.8 119.3 119.8 L23.2 121.8 123.8 125.5 127.0 128.3 127.8 123.8 118.8 118.2 124.1 141.8
125J 123.5 124.7 124.5 L23.7 123.7 124.7 122.4 125.7 126.7 127.4 131.5 131.8 131.7 12 .9 121.7 121.6 127.7 145.4
1603 11S.5 120.2 123.2 120.2 119.9 119.0 118.4 120.5 122.9 125.2 126.4 12e.0 128.7 123.0 118.2 116.4 123.8 141.5203J 119.5 123.2 123.0 120.5 12C.3 118.9 118.2 120.U 122.5 124.7 126.4 127.5 128.5 123.2 118.5 116.8 123.6 141.325J 118.3 118.3: 11).3 119.4 11.8.6 117.3 117.1 118.1 120.4 123.3 124.4 125.9 126.6 121.8 116.9 114.8 121.9 139.6
315J 117.8 11e.3 113.4 118.1 117.4 117.3 116.9 117.6 120.6 123.1 124.3 125.6 125.3 121.3 116.6 114.0 121.4 139.14003j 117.5 118.J 113.0 118.3 117.2 116.5 115.2 117.0 119.7 121.2 122.8 124.1 125.2 121.3 116.7 113.6 120.5 138.2500 11r.9 l16.j I11.8 117.3 115.7 114.J 113.3 115.2 117.7 119.7 122.2 121.8 123.5 11E.7 114.7 112.1 118.8 136.5
13J0 114.9 16.b 115.1 115.4 113.6 114.9 113.8 113.4 116.8 119.8 121.9 122.8 122.4 12C.1 114.1 110.3 118.6 136.34300 116.3 117.1 115.q 116.3 113.6 114.0 113.0 113.6 118.0 119.1 121.3 121.8 123.7 L19.8 115.5 111.4 118.6 136.3IOOuo 114.9 115. 11.6 L 5.4 111.9 113.4 111.6 112.9 116.4 118.1 120.6 120.8 122.6 119.l 114.9 110.0 117.6 135.3
1253J 115.1 116. 114.6 116.3 112.3 113.9 112.3 113.6 117.3 118.6 120.6 121.7 123.3 119.4 116.4 112.1 118.2 135.916003 114.0 LL3.7 11 .2 L14.2 111.7 112.) 111.2 112.2 115.7 117.9 119.9 120.7 121.7 119.2 114.5 111.1 117.1 134.8200OJ 11".2 115.2 111.7 113.9 110.2 111.6 110.6 112.4 116.1 117.9 119.2 120.6 121.9 119.1 115.6 110.5 117.0 134.7

OVkF.LL 1j.q 135.C 134/.3 135.6 135.1 132.7 133.1 134.3 136.6 138.8 140.1 140.1 142.2 138.5 133.8 131.4 137.5 155.2



TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(b) Concluded. 110 Percent speed; fan physical speed, 2371 rpm; fundamental blade passage frequency, 592 hertz

(b-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FIt 2L.Y AIVG LE, DEG

10 20 3J 40 50 6u 70 80 90 100 110 120 13C 140 150 160

1/3-CCTAVE f3AN) SCUND PRESSUIJ LEVELS (SPL) CN 30.5 METER RADILS

SJ 77.1 74.4 76.6 76.6 76.8 76.9 78.1 78.1 79.1 78.6 78.9 80.5 EC.1 81.9 84.1 85.5

63 74.7 7r.) 74.2 75.2 75.4 74.7 75.6 75.6 75.1 76.4 78.1 7S.5 8E.9 82.7 84.4 86.5

83 79.3 82.6 79.1 77.4 79.J 78.3 30.8 8 1.8 80.9 80.4 80.9 El.9 E3.9 85.4 86.3 88.2

103J 3.2 82.6 32.6 80.6 80.O 81.6 81.4 81.9 83.7 84.9 E5.2 Et.3 E6.6 87.9 87.2 87.3

125 8.9 R. 87.1 85.6 88.2 86.2 88.2 87.9 89.7 91.1 91.2 92.5 92.2 91.6 89.1 87.1

163 Ef,.6 86.8 87.3 84.6 84.3 86.3 85.6 86.1 87.6 87.5 89.0 90.1 E8.6 88.0 86.6 85.8

20uj 7.1 88.0 86.5 83.6 82.8 83.5 82.3 83.3 83.3 85.3 85.3 E6.2 86.3 87.0 85.8 84.7

250 81.6 88.3 87.3 97.8 86.5 85.8 84.6 86.5 87.3 90.0 89.6 91.6 91.5 90.3 87.3 86.2

315 0C.3 90.8 90.1 89.1 87.1 87.1 87.5 88.6 89.1 91.0 91.5 91.7 91.1 89.5 86.6 85.3

400 91.4 92.2 q91.1 89.6 88.6 88.4 87.7 88.9 90.7 92.4 93.2 94.2 S4.4 91.6 87.9 87.1

500 Si.8 94.,3 93.1 94.3 94.1 91. 92.1 92.8 94.9 97.4 S7.6 97.5 99.8 96.8 91.8 89.3

63, 99.1 10J.6 99.8 103.1 102.8 97.4 99.4 100.1 102.9 105.6 106.3 104.8 1CS.3 105.6 100.3 95.6

800 0.L 9C.4 SO.8 89.8 89.5 88.8 90.6 92.1 94.0 96.3 96.8 97.9 98.8 95.1 89.8 88.5

1033 8e.9 9.*. 903.6 89.9 89.4 89.9 90.4 91.9 94.0 95.7 97.1 98.4 98.0 94.0 89.0 88.4

1253 9~.6 94.8 9't.6 93.8 93.8 94.8 92.5 95.8 96.8 97.5 101.6 101.9 101.8 97.0 91.8 91.7

16JJ Eq.6 90.3 93.3 90.3 90.J 89.1 88.5 90.6 93.0 95.3 96.5 98.1 98.8 93.1 88.3 86.5

2000 FS.5 90.2 90.C 90.5 90.0 88.9 88.2 90.0 92.5 94.7 96.4 97.5 98.5 93.2 88.5 86.8

250u e0.2 88.7 89.2 89..3 88.5 87.2 87.0 88.0 90.3 93.2 94.3 95.8 96.5 91.7 86.8 84.7

3150 87.5 88.u 88.1 87.8 87.1 87.0 86.6 87.3 90.3 92.8 94.0 95.3 95.0 91.0 86.3 83.7

4o,0 87.0 87.5 87.5 87.8 86.7 86.0 84.7 86.5 89.2 90.7 92.3 93.6 94.7 90.8 86.2 83.1

503 8E5.J 85.2 85.0 86.5 84.9 83.2 82.5 84.4 86.9 88.9 91.4 91.0 92.7 87.9 83.9 81.3

6300 E8.6 84.7 83.8 84.1 82.4 83.b 82.5 82.1 85.5 88.5 90.6 91.5 91.1 88.8 82.8 79.0

800u 84.3 85.2 83.9 84.4 81.7 82.1 81.1 81.7 86.1 87.2 89.4 89.9 91.7 87.9 83.5 79.5

1000J 82.0 83.0 81.7 82.5 79.0 80.5 78.7 80.0 83.5 85.2 E7.7 87.9 89.7 86.2 82.0 77.1

12500 80.8 82.1 8J.3 82.0 78.J 79.6 78.0 79.3 83.0 84.3 86.3 87.4 89.0 E5.1 82.1 77.8

160u 71.8 79.5 78.0 73.0 75.5 75.3 75.0 76.0 79.5 81.7 83.7 84.5 85.5 83.0 78.3 74.9

20000 74.3 76.3 74.8 75.0 71.3 72.7 71.7 73.5 17.1 79.0 80.3 81.7 83.0 80.2 76.6 71.6

OVEP LL 103.8 105.0 104.3 105.6 15.2 10U2.6 103.1 104.4 106.6 108.8 110.0 110.0 112.2 108.5 103.8 101.4

CISTNIC E SIDELINE PERCEIVED NOISE LEVELS

152.4 M 78.2 87.8 91.6 q5.6 97.0 95.7 97.2 98.7 101.3 103.4 104.0 103.2 104.{ 98.6 91.2 83.9

304.8M 68.2 79.2 83.4 87.8 89.4 88.1 89.7 91.3 93.8 96.0 96.5 95.5 96.4 90.7 83.0 75.3



TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 50 ROTOR SETTING ANGLE

(SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(c) 115 Percent speed; fan physical speed, 2478 rpm; fundamental blade passage frequency, 619 hertz

(c-1) Data referred to source and normalized to 1 meter
FREQUNCY AKGLE, DEG SIMPLE POhER

SOURCE LEVELIC 20 3C 4C 50 60 70 80 90 100 110 120 130 140 150 160 (SPLI (PWL)

1/3-CCTAVE BAND SOUNO PRESSURE LEVELS (SPL) CN 1.0 METER RADIUS

50 ICE.6 106.2 108.4 107.1 108.1 109.1 109.2 109.2 109.4 110.1 110.2 111.5 112.1 113.9 115.7 117.6 111.1 128.863 105.7 106.2 106.0 105.0 104.7 105.5 105.7 106.2 106.4 107.9 108.5 110.6 111.9 113.5 116.2 117.3 110.0 127.7SU 113.4 113.1 112.2 115.2 115.9 109.9 112.4 114.2 113.4 112.9 113.9 119.C 120.2 12C.2 119.6 121.0 116.4 134.1

100 113.9 114.L 112.1 111.6 111.7 112.1 111.1 113.2 114.1 115.7 116.9 117.2 117.9 118.9 119.1 119.4 115.6 133.3125 119.6 119.7 119.2 117.6 117.9 116.6 123.2 121.4 121.4 123.1 122.4 124.7 124.2 122.9 120.9 119.5 121.6 139.316u 116.7 117.7 117.9 114.7 116.7 117.7 118.7 118.2 119.2 120.2 121.4 122.0 121.1 11S.S 118.9 118.5 119.4 137.1

200 116.2 118.5 117.5 113.7 113.8 113.8 113.3 114.0 114.7 115.8 117.2 111.1 118.C 111.7 117.0 116.7 116.1 133.8250 117.9 119.2 117.4 116.9 116.6 116.7 116.6 116.6 119.2 120.6 121.7 123.0 122.9 122.2 118.6 116.6 119.8 137.5315 12C.9 120.6 119.8 120.1 119.1 119.4 118.8 120.1 121.3 122.9 124.1 123.4 122.1 120.6 117.9 117.0 121.2 138.9

400 12C.2 121.5 121.2 119.9 120.7 120.4 119.5 120.4 122.7 124.4 126.2 126.1 125.4 123.2 120.0 118.6 123.0 140.7500 121.7 123.4 122.4 122.4 122.2 121.9 121.9 123.6 125.6 127.2 127.9 128.0 128.1 125.1 120.9 119.6 125.2 142.963u 128.1 130.0 132.1 131.5 132.0 130.5 131.5 133.6 135.6 137.0 136.8 139.4 140.0 133.5 130.5 1270 135.3 153.0

800 120.5 12C.9 121.4 121.C 12u.9 121.2 122.4 124.5 126.9 128.9 129.4 13C.0 130.2 121.2 122.0 121.1 126.5 144.21000 119.1 12C.9 120.4 120.3 119.4 120.2 121.4 123.6 126.1 128.1 129.2 129.2 128.4 125.2 121.1 120.5 125.6 143.31250 123.1 125.6 125.1 125.0 124.5 123.8 124.1 126.5 128.1 129.5 130.6 133.2 131.8 127.8 123.5 123.0 128.4 146.1

1600 118.2 119.4 12C.G 119.7 119.7 119.9 120.1 122.4 125.2 127.1 128.2 120.2 129.2 124.6 120.2 118.5 125.1 142.8
2000 119.9 121.1 121.8 121.6 121.6 121.6 121.1 123.4 125.9 127.6 129.1 130.4 131.4 126.3 121.6 120.0 126.4 144.12500 117.4 118.6 119.1 11S.8 119.4 118.9 119.3 120.8 123.3 126.0 127.3 127.7 128.3 124.1 119.3 117.0 124.0 141.7

3150 117.0 118.0 118.7 118.3 118.3 118.8 119.0 120.5 123.2 125.8 127.3 127.3 127.2 123.8 119.0 116.1 123.6 141.3400U 117.1 118.3 118.6 118.8 118.3 118.3 117.1 119.6 122.9 124.6 125.8 126.2 127.4 123.9 118.9 116.4 122.9 140.65000 115.0 116.0 116.2 117.7 116.9 115.4 115.4 117.5 12u.9 122.9 124.7 124.0 125.7 121.0 117.9 115.0 121.1 138.8

6300 114.2 115.5 115.5 115.6 114.6 116.5 116.0 115.8 119.7 123.2 124.7 125.2 124.8 123.2 117.0 113.5 121.1 138.8
80Uj 115.1 116.6 115.8 115.8 114.1 115.8 114.8 116.1 120.8 122.6 123.8 124.2 125.8 122.3 118.5 114.9 120.9 138.61000U 113.4 115.4 113.9 114.9 112.6 114.7 113.4 115.1 119.2 121.1 123.2 123.1 124.6 121.6 117.8 113.2 119.8 137.5

12500 113.9 115.4 114.0 115.2 113.u 115.0 114.0 116.0 120.0 121.7 123.2 124.0C 125.4 121.9 119.4 114.9 120.4 138.1
16000 112.3 114.7 113.5 113.7 112.5 113.8 113.0 114.7 118.7 121.2 122.5 123.0 124.2 121.9 117.7 114.4 119.5 137.220000 111.4 114.2 112.7 113.1 110.7 113.1 112.4 114.8 119.3 120.9 122.1 122.6 124.1 121.9 118.1 113.5 119.3 137.0

OVERALL 133.4 134.9 135.5 135.1 135.2 134.5 135.1 137.0 139.2 140.8 141.5 143.C 143.3 138.8 135.3 133.5 139.1 156.8



TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10- 5 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 150 C and 70 percent relative humidity

FrEtQiNCv ANGLE, DcG
1l 20 30 4C 5J 60 70 80 90 100 110 120 130 140 150 160

1/3-CCTAVF BAND SCUND PRESSUEf LEVELS (SPL) CN 30.5 METER RADILS

50 78.9 76.5 78.7 77.4 78.4 79.4 79.5 79.5 79.7 80.4 EG.5 81.8 E2.4 e4.2 86.0 87.9
63 76.0 76.5 76.3 75.3 75.0 75.8 77.0 76.5 76.7 78.2 78.8 80.9 82.2 83.8 86.5 87.6
80 13.7 82.4 82.5 85.5 86.2 80.2 82.7 84.5 83.7 83.2 84.2 e9.3 90.5 9(.5 89.9 91.3

1C) 84.2 84.4 82.4 81.5 82.80 2.4 81.4 83.5 84.4 86.0 87.2 E1.5 88.2 89.2 89.4 e8.7

125 8f.9 90.0 99.5 87.9 88.2 86.9 93.5 91.7 91.7 93.4 92.7 95.0 94.5 93.2 91.2 89.8
16J 87.0 88.0 88.2 85.. 87.0 88.0 89.0 88.5 89.5 90.5 91.7 92.3 91.4 90.2 89.2 88.8

200 Ef.5 88.3 87.8 84.C 84.1 84.1 83.6 84.3 85.0 86.1 E7.5 88.4 18.3 81.0 87.3 87.C
250 E8.2 89.5 87.7 87.2 86.9 87.0 85.9 86.9 89.5 90.9 92.0 93.3 S3.2 92.5 88.9 86.9
315 51.2 90.9 90.1 90.4 89.4 89.7 89.1 90.4 91.6 93.2 94.4 93.7 S2.4 9C.9 88.2 87.3

40) 90.4 91.7 91.4 90.1 SC.9 90.6 89.7 90.6 92.9 94.6 96.4 96.3 95.6 93.4 90.2 88.8
500 S1.9 93.6 92.6 92.6 92.4 92.1 92.1 93.8 95.8 97.4 98.1 98.2 98.3 95.3 91.1 89.8
630 C8.3 100.2 102.3 101.7 102.2 100.7 101.7 103.8 105.8 107.2 107.0 109.6 110.2 103.7 100.7 97.2

800 SC.7 91.1 91.6 S1.2 91.1 91.4 92.6 94.7 97.1 99.1 S9.6 100O.2 100.4 97.4 92.2 91.3
1000 89.3 90.9 90.5 90.4 89.5 90.4 91.6 93.8 96.3 98.3 99.4 99.4 98.6 95.4 91.3 90.7

125v 53.2 95.7 95.2 95.1 94.6 93.9 94.2 96.6 98.2 99.6 100.7 103.3 101.9 97.9 93.6 93.1

1600 F8.3 89.5 90.1 89.8 89.8 90.0 90.2 92.5 95.3 97.2 98.3 9S.3 99.3 94.7 90.3 88.6
2060 89.9 91.1 91.8 91.6 91.6 91.6 91.1 93.4 95.9 97.6 99.1 100.4 101.4 96.3 91.6 90.0
25u0 87.3 88.5 89.0 89.7. 89.3 88.8 89.2 90.7 93.2 95.9 97.2 97.6 98.2 94.0 89.2 86.9

315J 86.7 87.7 88.4 88.0 88.0 88.5 88.7 90.2 92.9 95.5 57.0 97.0 96.9 93.5 88.7 85.8
4000 F6.6 87.8 8;3.1 88.3 87.8 87.8 86.6 89.1 92.4 94.1 95.3 95.7 96.9 93.4 88.4 85.9
5OUJ 84.2 85.2 85.4 86.9 86.1 84.6 84.6 86.7 90.1 92.1 93.9 93.2 94.9 90.2 87.1 84.2

6300 82.9 84.2 84.2 84.4 83.4 85.2 84.7 84.5 88.4 91.9 93.4 93.9 93.5 91.9 85.7 82.2
800) 83.2 84.7 83.9 83.9 82.2 83.9 82.9 84.2 88.9 90.7 91.9 92.3 93.S 9C.4 86.5 83.0

1OOuJ 80.,5 82.5 81.0 82.C 79.7 81.8 8J.5 82.2 86.3 88.2 90.3 90.2 91.7 88.7 84.9 80.3

12500 79.f 81.1 7).7 80.9 7e.7 80.7 79.7 81.7 85.7 87.4 88.9 89.7 91.1 81.6 85.1 80.6

16000 76.L 7E.5 77.3 77.5 76.3 77.6 76.8 78.5 82.5 85.0 86.3 86.8 88.0 85.7 81.5 78.2
20000 72.5 75.3 73.8 74.2 71.8 74.2 73.5 7.5.9 80.3 82.0 83.2 83.7 85.2 83.0 79.1 74.6

OVEPALL 1C3.4 104.9 105.6 105.2 105.3 104.5 105.1 107.0 109.1 110.8 111.4 113.0 113.2 108.6 105.2 103.5

CISTANCE SIDELINE PERCLIVED NOISE LEVELS

152.4 M 77.8 87.8 93.0 95.3 97.3 97.9 99.2 101.6 103.9 105.5 105.7 106.3 105.3 91.9 92.6 85.9

304.8 M 67.9 79.1 E4.9 87.4 89.6 90.3 91.8 94.2 96.5 98.0 98.1 98.7 97.6 90.8 84.4 77.2



TABLE XVI. - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 50 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

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

FR LECHt NC Y ANGLE, DEG SIMPLE POWER
SOURCE LEVEL

10 2. 3) ' C 50 60 70 80 90 100 110 12C 13C 140 150 16C (SPLI (PWL)

1/3-DCTAVL BAND SOUND PR-SSURi LEVELS (SPL) CN 1.0 METER RADILS

5J 1C4.9 112.6 111.1 112.9 110.9 113.6 113.2 110.7 110.7 109.9 111.7 114.7 114.2 116.2 116.7 119.1 113.4 131.1
63 IC5.1 106.9 106.3 105.3 105.9 106.3 107.1 107.1 107.1 108.1 109.1 110.8 112.9 115.1 116.4 118.6 110.8 128.5
90 114.9 116.3 114.6 110.6 109.1 107.3 110.6 110.9 111.6 113.8 115.8 116.0 116.9 115.6 11e.7 120.6 115.0 132.7

100 115.2 115.5 114.7 112.9 112.4 113.4 112.5 113.5 114.4 116.2 117.5 117.8 116.2 119.9 119.5 119.6 116.3 134.0
125 119.9 122.5 122.9 123.5 119.9 116.7 119.4 121.4 120.7 122.4 123.2 124.5 125.5 122.4 121.2 120.1 122.2 139.9
160 119.2 120.9 119.1 117.2 118.1 119.7 120.2 119.7 120.7 122.1 122.6 124.8 122.f 121.7 120.6 119.C 121.2 138.9

200 12,.6 121.9 119.9 11,.9 116.3 116.6 115.9 117.4 116.6 118.3 11S.8 12C.9 120.9 115.4 118.4 118.5 118.7 136.4
250 12C.4 122.2 121.7 121.1 119.1 118.4 118.7 119.4 121.4 122.6 124.1 125.5 124.4 124.4 119.6 118.1 122.1 139.8
315 122.3 121.9 121.1 121.1 120.6 121.3 121.6 122.3 123.6 124.1 125.1 125.0 124.1 122.3 119.4 118.6 122.9 14C.6

40J 122.0 122.1 12 122.1 12.5 12i.1 21.6 i22.3 122.1 123.1 125.5 126.5 128.0 128.4 127.8 125.6 121.1 120.C 125.1 142.8
S0J 121.5 123.1 122.8 123.3 122.8 122.8 123.8 124.9 126.8 128.0 128.3 129.2 128.5 126.6 122.1 120.9 126.1 143.8
63U 129.5 128.8 131.0 12P.5 13C.7 130.7 131.8 134.3 137.2 135.8 136.3 141.1 136.E 135.8 132.8 127.4 135.4 153.1

3OJ 121.9 122.4 122.9 122.4 122.9 123.2 125.4 126.9 129.7 131.0 130.9 132.3 131.7 125.7 124.4 122.6 128.6 146.3
1.J0 11.9 121.4 121.6 121.7 121.1 122.7 123.7 125.7 128.2 129.6 130.6 131.0 130.6 127.6 122.9 121.8 127.4 145.1
125j 124.2 125.7 125.7 125.9 125.5 125.4 127.2 127.4 130.7 130.9 132.7 134.1 135.2 130.2 126.0 123.4 130.3 148.0

1ou0 113.8 119.9 120.6 12C.8 121.1 121.3 122.4 124.4 127.3 128.3 129.9 131.0 131.3 126.8 122.1 120.0 126.9 144.6
2)03 12C.3 121.8 122.3 122.7 122.3 122.5 123.2 125.2 128.8 129.0 130.7 131.9 132.3 128.0 123.2 121.4 127.9 145.6
2500 117.9 119.4 119.9 121.2.120.6 12u.4 121.1 122.i 125.4 127.2 129.2 129.7 130.4 125.9 121.1 119.0 125.8 143.5

315u 117.5 118.9 119.5 119.9 115.4 12J.5 121.0 122.0 125.0 127.2 129.0 129.7 129.4 126.2 120.7 117.8 125.5 143.2
4001 117.2 119.5 11).4 120.2 119.5 119.3 119.3 121.7 124.7 125.9 127.9 128.7 129.9 12(.0 120.9 117.8 124.9 142.6
500U 115.7 116.7 117.G 11.0 117.7 11o.7 117.6 119.4 122.9 124.4 127.2 126.7 128.0 124.1 119.7 117.2 123.3 141.0

63 0 115.0 116.4 116.4 117.2 115.7 118. 118.2 118.J 121.9 124.9 126.9 12e.1 127.4 125.7 119.2 115.7 123.4 141.1
AOJ 115.7 117.2 116.7 117.7 115.. 117.4 117.4 118.2 123.1 124.2 126.4 124.9 128.9 125.2 120.7 117.0 123.4 141.1
10000J 11.3 115.6 113.1 116.4 113.o 116.o 115.8 117.4 121.4 122.8 125.6 126.0 127.6 124.6 11S.8 115.6 122.3 140.0

12530 113.9 115.0 114.1i 116.7 114. 110.5 116.5 117.9 122.0 123.2 125.9 126.5 128.4 124.9 121.2 117.2 122.8 140.5
16hJu 112.1' 115.0 11.1 115.0 113.5 115.3 115.5 116.5 12u.8 122.5 125.0 125.3 126.6 124.0 119.5 116.4 121.6 139.3
20U00 112.1 114.3 113.3 114.C 111.8 114.3 11'.5 116.5 121.3 122.7 123.8 125.5 126.3 124.2 120.2 115.6 121.4 139.1

(V04LL 134.6 135.4 135.9 135.3 135.4 135.0 135.6 138.2 141.1 141.4 142.6 144.8 143.7 141.0 137.2 134.5 140.3 158.1



TABLE XVI. - Concluded. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEOFF PLUS 50 ROTOR SETTING ANGLE

[SPL referenced to 2x10- 5 Pa; PWL referenced to 0. 1 pW.]

(d) Concluded. 120 Percent speed; fan physical speed, 2586 rpm; fundamental blade passage frequency, 646 hertz

(d-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FIU.V ,U . CV ANGLE, DEG
1L 20 'J 4C 50 6J 70 80 90 100 110 120 130 140 150 160

1/3-nCTAVE BAND SGUNU PRESSURL LEVELS (SPL) CN 30.5 METER RADILS

9J 79.2 82.9 81.4 83.2 81.2 83.9 83.5 81.0 81.0 80.2 82.0 E5.C E4.5 86.5 87.0 89.4

63 75.4 77.2 76.6 75.6 76.2 76.6 77.4 77.4 77.4 78.4 79.4 81.1 83.2 85.4 86.7 88.9
80 E5.2 86.6 84.9 80.5 79.4 77.6 80.9 81.2 81.9 84.1 86.1 86.3 87.2 8S.9 89.0 90.9

10U E5.5 85.9 85.. 83.2 82.7 83.7 82.8 83.8 84.7 86.5 E7.8 88.1 88.5 9C.2 89.8 89.9

125 ,.2 92.l1 93.2 93.8 90.2 87.0 89.7 91.7 91.0 92.7 93.5 94.8 95.8 92.7 91.5 90.4

160 P9.5 91.2 89.4 87.5 88.4 90.0 90.5 90.0 91.0 92.4 92.9 95.1 52.9 92.0 90.9 89.3

20J c 0 . 92.2 90.2 87.2 86.6 86.9 86.2 87.7 86.9 88.6 90.1 91.2 51.2 89.7 88.7 88.8

25.) 9.7 92.5 92.0 91.4 89.4 88.7 89.0 89.7 91.7 92.9 94.4 95.8 94.7 94.7 89.9 88.4

315 9 .6 92.2 91.4 91.4 S1.1 91.6 91.9 92.6 93.9 94.4 95.4 55.3 54.4 93.6 89.7 88.9

'.03 92.2 92.3 92.7 91.3 91.8 92.5 92.3 93.3 95.7 96.7 98.2 SE.6 98.0 95.8 91.3 90.2

50U 91.7 93.3 93.0 93.5 93.0 93.0 94.0 95.3 97.0 98.2 98.5 99.4 98.7 96.8 92.3 91.1
63J '9.7 99.0 101.2 SE.7 100.9 100.9 102.0 104.5 107.4 106.0 106.5 111.3 107.0 106.0 103.0 97.6

800 C2.1 92.6 93.1 92.6 93.1 93.4 95.6 97.1 99.9 101.2 101.1 102.5 ICI.9 9S.9 94.6 92.8
1003 SC.1 91.6 91.8 91.9 91.3 92.9 93.9 95.9 98.4 99.8 100.8 101.2 100.8 97.8 93.1 92.0

1250 .4.3 95.8 95.8 96.C 95.6 95.5 97.3 97.5 100.8 101.0 102.8 104.2 105.3 100.3 96.1 93.5

160 ~ 8.9 90.0 90.7 90.9 91.2 91.4 92.5 94.5 97.4 98.4 100.0 101.1 101.4 96.9 92.2 90.1

2000 S0.3 91.8 92.3 92.7 92.3 92.5 93.2 95.2 98.8 99.0 100.7 101.9 102.3 98.0 93.2 91.4

2500 87.8 89.3 89.8 91.1 90.5 90.3 91.0 92.3 95.3 .97.1 99.1 99.6 100.3 95.8 91.0 88.9

3153 E7.2 88.6 89.2 89.6 89.1 90.2 90.7 91.7 94.7 96.9 98.7 99.4 S9.1 95.9 90.4 87.5

4000 86.7 82.0 83.9 89.7 89.0 88.8 88.8 91.2 94.2 95.4 97.4 98.2 99.4 95.5 90.4 87.3

5U003 84.9 85.9 86.2 88.2 86.9 85.9 85.8 88.6 92.1 93.6 96.4 95.9 97.2 93.3 88.9 86.4

6300 F2.7 85.1 85.1 85.9 84.5 86.7 86.9 86.7 90.6 93.6 95.6 S6.8 96.1 94.4 87.9 84.4

8000 82.F 85.3 84.8 85.8 83.5 85.5 85.5 86.3 91.2 92.3 94.5 95.0 96.9 93.3 88.7 85.1
13U00u 1.4 82.7 82.2 83.5 80.7 83.7 82.9 84.5 88.5 89.9 92.7 93.1 54.7 91.7 86.9 82.7

12500 7c. 6 81.6 83.4 82.4 79.9 82.2 82.2 83.6 87.7 88.9 91.6 92.2 54.1 SC.6 86.9 82.5
16003 76.6 78.8 77.9 78.8 77.3 79.1 79.3 80.3 84.6 86.3 88.8 89.1 90.4 87.8 83.3 80.2

20000 13.2 75.4 74.4 .75.1 72.9 75.4 75.6 77.6 82.3 83.8 84.9 86.6 87.4 85.3 81.2 76.7

CVERALL 1C4.7 105.4 105.9 1;5.2 105.4 105.6 106.6 108.3 111.1 111.2 112.4 114.7 113.4 11C.8 107.0 104.4

DISTANCF SI10LINE PERCEIVED NOISE LEVELS

152.4 M 79.1 88.0 93.2 95.2 97.4 98.9 100.7 102.9 105.8 105.9 106.9 108.1 105.8 101.1 94.5 86.9

304.8 M (9.3 79.3 85.1 87.1 89.7 91.3 93.1 95.5 98.4 98.3 98.9 100.5 97.4 93.0 86.3 78.2



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 2x10 - 5 Pa; PWL referenced to 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

F r V 91)NCY AaGLE, OtG SIMPLE POWER
SOURCE LEVEL

10 20 JO 4C 50 60 70 80 90 100 110 12C 130 140 150 160 (SPLI (PWL2

1/3-(:CTAVI 6AFD SCUND PRtSSURE LEVELS (SPLI CN 1.C METER RADILS

5J JC,.1 1C2.9 1I4.7 104.4 104.7 105.6 106.2 105.9 106.7 106.7 1C7.2 1CE.3 ICS.1 1IC.6 112.2 115.3 108.0 125.7
63 13.0 104.5 103.2 103.5 104.4 lu4.5 105.9 lu5.5 106.0 106.7 107.0 108.3 110.2 111.9 113.4 115.6 108.3 126.0-
80 106.3 101.7 105.0 104.5 L05.7 108.2 107.8 108.2 108.8 110.0 110.7 111.2 113.2 114.0 115.0 116.2 110.6 128.3

iJ 111.2 110.7 110.7 111.3 107.8 110.3 109.8 109.2 111.0 113.5 113.2 114.1 114.E 115.8 115.8 116.1 112.7 130.4
125 112.7 115.6 115.1 112.1 112.9 112.6 112.1 112.6 113.6 115.6 116.1 116.3 116.6 116.2 115.7 115.3 114.7 132.4
16J 115.6 115.1 116.3 112.4 114.8 113.1 113.6 113.6 115.1 116.8 116.1 118.3 115.6 115.9 115.3 114.6 115.4 133.1

200 115.8 117.3 115.3 111.9 11C.9 111.1 110.6 110.6 111.1 111.9 113.6 113.8 114.8 114.3 113.9 113.3 113.0 130.7

275 117.f 118.4 116.3 115.1 113.8 113.6 112.3 113.3 114.1 115.9 116.9 118.4 118.4 117.1 114.3 113.3 115.8 133.5
315 1 1 0.3 12_.3 12C.9 117.1 116.9 117.9 115.9 117.6 117.8 120.8 121.4 12C.2 120C. 115.6 115.9 114.8 119.1 136.8

40J 11'.9 122.4 121.2 115.2 118.9 11o.5 116.6 117.4 118.4 120.5 121.4 122.5 122.7 118.9 115.5 114.9 119.8 137.5
S0o 128.3 129.9 123.8 130.6 126.1 126.1 128.6 127.3 126.4 126.9 128.6 131.5 131.3 126.9 120.9 124.7 128.4 146.1

G3J 123.1 124.5 123.8 124.3 121.1 120.6 122.1 121.6 122.8 124.8 125.3 126.4 127.0 123.5 119.1 118.7 123.8 141.5

83J 11,.9 121.2 121.7 12C.9 119.2 119.2 119.2 121.2 123.2 124.7 125.2 125.1 127.C 123.9 118.9 117.1 123.0 140.7
lOdJ 12.6 1?5.3 125.6 127.1 123.8 122.5 122.0 L23.3 124.6 126.3 126.8 12S.1 128.8 125.5 120.3 118.7 125.6 143.3

125, 12-.1 122.8 12?.9 122.6 120.6 119.6 119.5 120.6 122.6 124.1 125.3 126.6 126.1 122.5 118.5 117.0 123.1 140.8

1A00 121.6 122.3 123.8 123.1 122.8 121.1 119.5 120.8 122.3 124.6 125.1 126.1 128.1 122.6 117.6 116.C 123.6 141.3
2vo0 115.f 122.1 121.8 121.6 12u.5 119.1 117.3 118.1 120.5 122.3 123.8 124.1 126.6 12C.8 116.3 114.2 121.8 139.5

250U 119.4 12u.8 12J.4 12C.4 115.3 117.8 115.6 116.6 118.6 121.1 122.3 123.1 124.3 11'.8 114.8 112.9 120.3 138.0

315,J 114.2 12j.5 120.0C 120.0 118.5 117.3 116.3 116.3 118.0 121.0 122.3 122.8 123.3 11.7 114.2 111.9 119.9 137.6
4000 11Ri- 120.5 123.J 123.3 118.2 116.6 114.6 115.8 117.8 119.5 120.8 121.8 123.0 118.8 114.3 111.6 119.2 136.9
5J00 117.1 118.0 117.8 119.3 116.4 114.5 112.8 113.4 115.8 117.6 119.8 119.8 121.S 117.0 112.8 110.3 117.6 135.3

6300 117.0 119.0 117.3 117.5 114.4 115.6 112.8 112.3 115.0 118.3 120.1 12C.8 120. 11E.3 112.5 109.0 117.5 135.2
8000 119.2 119.7 113.0 118.5 114.8 114.5 112.1 112.1 116.0 117.6 119.8 119.8 122.0 11.1 114.0 109.9 117.6 135.3

13O03 117.1 118.8 116.4 117.4 113.6 113.9 113.8 111.4 114.8 116.4 118.8 11.7 120.E 117.4 112.9 108.6 116.5 134.2

12500 117.0 118.6 116.5 11e.0 113.5 114.0 111.0 111.8 115.3 117.0 119.1 119.3 121.3 117.5 114.3 110.3 116.9 134.6
16J3J 115.f 117.8 115.8 115.9 111.9 i12.1 109.4 110.4 113.6 116.1 117.9 118.3 119.6 117.1 112.4 109.2 115.6 133.3
20000 114.8 117.2 114.7 115.3 11C.7 111.0 108.5 110.5 114.0 116.0 117.0 117.9 119.9 117.0 113.0 108.3 115.3 133.0

OVEkALL 132.8 135.6 135.0 135.5 132.8 132.1 132.4 132.4 133.5 135.2 136.3 137.6 13e.3 134.6 130.4 130.2 134.8 152.5



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

(a) Concluded. 100 Percent speed; fan physical speed, 2164 rpm; fundamental blade passage frequency, 541 hertz

(a-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FL
-  

I -"N Y , Li, cG

1, 2C 3, 40 5 60 7u 8C 90 1 0 110 12C 13C 140 150 160

1/3-CC.AVL OhNl) SiJlN
r
l PRESSIUtl LVLLS (SPLI CN 30.5 METLR RACIUS

S' 7 7.2 75.C 74.7 75.0 75.9 76.5 76.2 77.0 77.J 77.5 78.6 79.4 8C.9 82.5 85.6

S 73.3 74.9 73.5 73.H 74.7 74.8 75.2 75.8 76.3 77.0 77.3 78.6 80.5 82.2 83.7 85.9

( 7-. ( 7 . 75.3 74.8 76.0 78.5 78.1 78.5 79.1 80.3 81.0 81.5 83.5 84.3 85.3 86.5

1Ou F].' FI.u 1 l 81.6 18.1 8;.b 80.1 79.5 81.3 83.8 F3.5 84.4 E5.1 ef.1 86. 86.4

12i 14 .( S 59 P. 5.4 P2. 4' 83.2 82.9 82.4 82.9 83.9 85.9 86.4 86.6 e6.9 86.5 86.0 85.6

16) . 8.4 E6.6 32.7 85.1 83.4 83.9 83.9 85.4 87.1 E6.4 Ee.6 85.9 88.2 85.6 84.9

23} Ff.l 87.5 85.6 E2.2 81.Z 81.4 30.9 80.9 81.4 82.2 83.9 E4.1 85.1 84.6 84.2 83.6

25u .1 88.7 8b. 854 8. 3. 82.6 83.6 84.4 86.2 87.2 88.7 88.7 87.4 84.6 83.6

31 '. 9 .6 1. 8 7.4 87.2 88.2 06.2 87.9 88.1 91.1 91.7 S90.5 S1.2 89.9 86.2 85.1

43u -0.1 (2. 1.4 89.4 E.1 86.7 86.8 87.6 88.6 90.7 91.( S2.7 92.9 8.1l 85.7 85.1

5V - ;.5 .IC.1 9. - luu.P 96.j 96.3 98.8 r7.5 95.6 97.1 98.8 101.7 11.5 97.1 91.1 94.9

ClJ '3.2 4.7 94.0 S4.5 ;1.3 90.8 92.3 91.8 93.0 95.u S5.5 96.6 S7.2 93.7 89.3 88.9

u, c.l 91.4 31. .S1 PS.4 89.4 89.4 91.4 93.4 94.9 5.4 S5.3 S7.2 94.1 89.1 87.3

JuO 92.8 95.5 ;5.8 q7.3 94.u 92.7 92.2 93.2 94.8 96.5 S7.0 99 .3 S9.0 S5.7 90.5 88.9

125 9. C.2 S2.; 9.3 92.7 90.7 89.7 89.6 90.7 92.7 94.2 95.4 96.7 96.2 S2.6 88.6 87.1

160)J r1.7 ,3.4 (;. 93.2 92.9 9 1.2 39.6 90.9 92.4 94.7 S5.2 56.2 98.2 92.7 87.7 86.1

2J J 9 C.1 92.1 91. S '1. 90.5 89.1 87.3 88.1 90.5 92.3 93.8 94.1 S6.6 90.8 86.3 84.2

2C: F . 90.7 i.5 9%.3 89.2 87.7 86.5 86.5 88.5 91.0 92.2 93.0 94.2 89.7 84.7 82.8

311j F7.', 96.2 ' ;. 89.7 88.2 87.J 85.0 86.0 87.7 90.7 92.0 92.5 S3.C 89.4 83.9 81.6

4.a)C kH.,' '40.J 8.5 89.P 87.7 86.1 894.1 85.3 87.3 89.0 90.3 91.3 92.5 88.3 83.8 81.1

5,)0 Ft. 8e. 0 q. . 3.5 85.6 43.7 82.0 82.6 85.0 86.8 89.0 eS.o S1.1 8f.2 82.0 79.5

630, F'.7 87.7 66.3 Eb.2 83.1 t4.3 91.5 81.j 83.7 37.0 88.8 89.5 E9.5 E7.0 8i.2 77.7

e, 0,, Fe.2 67.1 86.1 A,.' 92.9 82.6 83.2 80.2 84.1 85.7 87.9 87.9 90.C 86.2 82.0 78.0

l0vO0 84.2 85.9 83.5 1E4.5 8C.7 31.J 77.9 78.5 81.9 63.5 85.9 85.8 87.9 84.5 80.0 75.7

120,' t1..7 t.3 F?2.2 23.7 1;.2 79.7 76b.7 77.5 81.0 82.7 84.8 85.0 E7.C 82.2 80.0 76.0

1(OuJ 7':.4 81.h 79.6 79.7 75.7 75.9 7.2 74.2 77.4 79.9 81.7 82.1 83.4 8C.9 76.2 73.0

20)1 71,., 78.3 7. 3 7(.4 71.8 72.1 69.6 71.b 75.j 77.1 78.1 79.0 8C.9 78.1 74.0 69.4

rV; tILL 1>7.7 1U5.i 134.9 105.4 102.7 102.C 102.5 102.5 103.5 105.1 106.1 107.5 IC8.l 104.4 100.2 100.2

Ll "C ' t SI6.OLI NL PPCI IVtED NO1SL l.VELS

152.4 '+ 7E.c 6b.3 q'.0 GS5. 94.9 95.2 95.5 96.8 98.0 99.9 100.5 1CC.6 ICO.2 C4.1 86.9 82.8

3,4. P " 6.3 79.o _3.P q7.3 86.8 87.5 89.u 89.4 90.2 92.1 92.4 92.9 S2.1 8(.0 78.3 74.4
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TABLE XVII. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH

TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

f[SPL referenced to 2x10-5 Pa; PWL referenced to 0. 1 pW.]

(b) 110 Percent speed; fan physical speed, 2380 rpm; fundamental blade passage frequency, 595 hertz

(b-i) Data referred to source and normalized to 1 meter
('I ', V . jSGLE, (n:G SIMPLE POiLR

SOURCE LEVELI( 2', i 4. 51 60 70 80 90 100 11 12C 130 140 150 160 (SPLI (PWL)

1/3--:C('IVL frA.,) SrU":) PFI.;SUF LcVLLS (SPLI CN 1.0 MLTTk RADILS

1C7. 10.4 1J7. lut.( l.t 1ut.4 103.1 Lo8.8 109.4 l8.9 110.1 110.2 112.3 114.3 114.9 117.8 110.7 128.4
lu'.4 136.4 IJ. 1i5. 5 1i5.5 iO,.' 1,5.7 106.0u 107.J 117.4 1.9.7 110.5 112.4 115.0 116.2 118.6 110.6 128.3

S 11 .1 112. C IC I.- 17.1 1,6. lJ7.6 1J7.9 109.7 111.7 112.7 113.6 113.5 115.2 116.9 113.4 120.3 113.3 131.0

1). 111. 11.112. -1 111. 111.1 ± iz.8 111.5 113.3 114.0 114.3 116.6 117.1 11.C 11.0 119.5 119.2 115.5 133.22 11 .4 11_.2 112.7 i111.o 11i,.i 119.2 119.,) 119.4 121.1 12u.2 122.7 122.5 121.6 121.7 123.6 118.8 120.4 138.1
, 11,:.5 1?.1 11 .5 11t.(. 117.5 11 .1 117. t 117.3 119.6 120.3 121.2 123.1 121.5 12c.0 118.8 119.3 119.6 137.3

.,,. 111.1 11.3 l17.i' 114. 114.5 114.0 113.5 114. 11-.1 115.6 116.6 11E.1 116.3 11I .U 117.0 116.S 116.2 133.9/' 12. 11)..1 l l.( 11. ? 11.4 111.1 111.2 117.4 11A.7 123.2 120.7 122.0 122.2 12-.9 118.7 117.5 119.7 137.4
'' i,.? 12 1 .(, 121.4 1 .7 118.9 , ln. 119.6 12u.2 121.7 123.4 123.7 122.6 123.2 12C.9 117.6 116.6 121.4 139.1

' ;J 1 I;.0 1i2.1 12.9 11l.7 12,- ., 119.3 123.2 121.2 122.8 124.5 125.3 l125.6 16.3 123.0 119.2 118.C 123.0 140.7'w 1/i.(- 12I.5 12 .' 125.3 122.3 123.0 122.5 125.3 126.3 127.1 127.3 127.9 128.1 124.5 121.0 120.4 125.5 143.2
~? 7I 1 7.

, 
I *1. 1I1. 135.4 12. 131.5 129.5 133.9 13",.4 135.5 135.0 136.3 136.2 13L.5 127.5 127.1 133.6 151.3

J, Ijc.f 121.1 17.." 121.4 11i.1 i2v.d 122.9 124.6 126.6 128.6 128.8 129.3 130.1 12i.8 121.6 120.3 126.2 143.9
lJs 11';.', 121.3 121.'

, 
121.3 12C.0 12u., 122.2 123.7 126.3 128.3 129.0 129.3 129.5 125.3 121.0 120.4 125.9 143.6

17", Ji2 ., 124.3 12 . 125.4 122.9 123.3 124.9 125.1 127.6 130.4 131.4 13C0.5 134.9 127.8 122.3 121.8 128.6 146.4

16J 1 .7 J123. 1;1.2 121.5 12.3 12u 12.8 128 122.8 125.0 126.7 128.5 129.8 13C.5 124.3 1J0.2 118.6 125.6 143.3
?J 11I .0

n 
121.1 121.u.i 2.1 121.1 120.. 123.6 122.3 124.8 126.4 128.4 12S.0 131.3 124.6 120.6 118.7 125.6 143.3

2 ). 11 .1 119.:l 1;'.).3 12J3. 119.o II9.j 119.3 120.5 123.0 125.2 126.8 127.8 128.3 123.0 118.6 116.9 123.8 141.5

315j 117.i 11 9.0 11 ). 12L.2 118.7 119.2 118.8 119.3 122.2 125.0 126.5 126.8 127.C 122.5 118.2 115.4 123.1 140.84.,,' 117.5 1 P. 11 .i1 12J.1 113.5 118.0 117.6 11 .3 121.8 123.5 125.C 125.9 127.1 122.6 118.6 115.4 122.4 140.1
5,. )' 11].1 117.3 I117. 1139.: 1lu. 6 l1>. 115.6 117.3 119.6 121.8 124.0 123.8 125.6 120.6 117.1 114.4 120.7 138.4

3 . 115.3 116.2 11 .4' I116. 114.7 ilo.4 116.3 116.1 11.1 9.1 122.6 124.3 125.1 124.f 122.4 116.6 113.5 120.9 138.6IJJ) 110.I 117.3 11,.7 117.4 114. 1 115.8 114.7 116.. 120.2 121.5 123.7 123.9 126.0 121.7 118.2 113.9 120.7 138.4
IJ. 114. I 1.9 1. 11 l. 11C(.3 112.6 114 .8 113.1 115.1 118.4 120.4 122.6 122.8 12 5.1 121.1 116.9 112.4 119.6 137.3

1729J 3. 1.; 115.: 1'.l 11 f.4 112.9 114.7 113.4 115.4 118.9 120.6 122.4 123.4 125.2 121.1 118.1 114.1 119.8 137.516joJ 1 e.4 114.i 113.4 114. C 110.o 112.7 112.3 113.2 116.9 119.5 121.4 121.9 123.2 120.6 116.2 113.1 118.3 136.0
23,)J 111.4 113.7 11?. 113.4 10,.4 111.7 111.1 113.4 117.1 119.1 120.4 121.5 123.1 12C.3 116.4 111.9 117.9 135.6

I VJ ALL 1? .4 1J ., 1'5., 137.6 133.u 135.0 13'.5 137.0 139.4 140.0 140.7 141.3 142.4 137.6 134.1 133.2 138.4 156.1



TABLE XVII. - 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 - 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 150 C and 70 percent relative humidity

FR EQ I rl vy ANYL, DEG

1B 20 3~ 4 C 5J 6 70 80 90 100 113 120 130 140 150 160

1/3-nfCTVL 0BA0 SUN) PFESSUP LEVELS (SPLI CN 20.5 METkR RADILS

5J 78.1 75.7 77.5 76.9 76.9 78.7 78.4 79.1 79.7 79.2 80.4 80.5 82.6 84.6 85.2 88.1

f, 75.7 76.7 75.8 75.3 75.8 76.7 77.0 76.3 77.3 77.7 80.0 80.8 82.7 85.3 86.5 88.9

83 E8.4 82.5 7).2 77.4 76.7 77.9 78.2 80.0 82.0 83.0 83.9 82.8 E5.5 87.2 88.7 90.6

1C) 8?.
, 84.3 82.l 81.6 81.4 93.1 81.8 93.3 34.3 84.6 86.9 87.4 EE.3 85.3 EG.8 89.5

125 F8.7 89.5 80.J 30). 86.4 89.5 89.Z 89.7 91.4 9J.5 93.0 92.8 91.9 92.0 90.9 89.1

le E (.p C.4 E i. 96.3 87.8 86.4 87.9 87.6 89.9 90.6 91.6 93.4 91.8 9C.3 89.1 89.6

20) 87.14 9.6 81.1 84.E 84.8 84.3 83.8 84.3 84.4 85.9 86.9 88.4 8.6 EE.3 87.3 87.2

75J c.5 960.) 8,.g 8,.0 87.7 89.4 87.5 87.7 89.0 90.5 91.0' 92.3 92.5 91.2 89.0 87.8

1~ SC.~ 9, 1.9 91.7 9). 89.2 3q.2 89.9 90.5 92.0 93.7 94.0 93.1 93.5 91.2 87.9 86.9

4JJ 1.2 q3.4 G3.C 8,9. 
9

c.
2  89.5 90.4 91.4 93.0 94.7 95.5 95.8 96.5 93.2 89.4 88.2

50) 91.01 92.7 93.7 95.5 92.5 93.2 92.7 95.5 96.5 97.3 97.5 98.1 98.3 94.7 91.2 90.6

63 9 .1 101.2 ii. 1 LS.6 98.6 1l.7 9n.7 104.1 104.6 105.7 105.2 106.5 106.4 100.7 97.7 97.3

8J0 F9.8 91.3 91.1 91.6 91.3 91.0 93.1 94.8 96.8 98.8 99.0 95.5 1CC.3 97.0 91.8 90.5

1iu u) E. 7 Q1 .5 51.6 91.4 '9.2 91.0 92.4 93.9 96.5 98.5 99.2 99.5 99.6 95.5 91.2 90.6

129. 92.7 4.4 95.4 Sj.5 ,3.0 93.4 95.0 95.2 97.7 100.5 101.5 100.6 ICS.C 97.9 92.4 91.9

1h(o [C.6 CZ. 1.3 91.1. 4.4 90.9 90.9 92.9 95.1 96.8 98.6 99.9 1C1.6 94.4 90.3 88.7

2,J) PS. 1.1 S1.f 92.1 91.1 9u.6 9J .6 92.3 94.8 96.4 98.4 GS.0 1C1.3 94.6 90.6 88.7

280u E9. .P).7 0j.J.? sL.7 9.5 89.2 89.2 90.4 92.9 95.1 96.7 97.7 98.2 92.9 88.5 86.8

31, P. REt.7 R9. P!'9.q 88.4 83.9 98.5 89.5 91.9 94.7 b.2 96.5 96.7 92.2 87.S 85.1

e.Ju 7.J 83.1 4 .6 8'9.6 8.0 U7.5 37.1 88.3 91.3 93.0 94.5 95.4 96.6 92.1 88.1 84.9

500 P.%? 89.5 8,. 5 8.L 85.8 84.5 84.8 86.5 8 8.8 91. 93.2 93.0 94.8 89.8 86.3 83.6

63J;J F1'. 8,5.h6 t8. 85.6 83.5 d5.5 85.0 84.8 87.8 91.5 93.0 92.8 93.3 91.1 85.3 82.2

hda '3?,P I5.4 A~,. 3 85.5 82.8 63.9 87.8 84.1 88.3 89.6 91.8 92.0 94.0 89.8 86.2 82.0

10.). r1.3 3.,., 81.7 q).4 79.7 ;1.9 83.2 82.2 85.5 87.5 89.7 89.9 92.2 88.2 84.0 79.5

12%,' 1, .; "1.J 7 ).e 92.1 7C.6 8~.4 79.1 81.1 84.6 86.3 88.1 89.1 90.9 E£.8 83.8 79.8

160. 7 ./ 78.? 77.2 77.4 74.6 76.5 75.8 77.u 80.7 t3.3 85.2 85.7 E7.C 84.4 80.0 76.9

20 JJ -;.5 7 . 7 .7 7f.5 7C.5 72.8 72.2 74.5 78.2 80.2 81.5 82.6 E4.2 81.4 77.5 73.G

PVL \I L\ 1]2.4 1.L5.
9 

1c .; 1J7.7 lu6.b Ia5.0 104.9 107.1 108.5 110.0 110.6 111.3 112.3 107.4 104.0 133.?

rnSTA F, S10 LLTIN PrPCtIVEO 1NCISc LLVELS

152.4 77.e fi.t 91..3 97.6 9~.7 94.4 93.5 11.65 103.2 1u4.t 104.7 104.7 1C4.4 97.4 91.1 85.8
304.e L 7. 7. .5. 1 8,.r 87.9 9-.8 91.0 9.2 95.7 97.1 97.1 97.0 96.1 89.2 82.8 77.2



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

(c) 115 Percent speed; fan physical speed, 2488 rpm; fundamental blade passage frequency, 622 hertz

(c-1) Data referred to source and norm lized to 1 meter
F I C': AN.Lt:, Dr.G SIMPLE POkER

SOURCE LEVELI2 2C 1 4C 5J 60 70 80 90 LJO 110 12. 13C 140 150 160 (SPLI (PWL)

1/3-,1 lVA tLVb6 o S0lI3 PFcSS:J9L LeVELS (SPL) CN I .C METER P ADILS

5') 1. 16.5 13 . .110.Ii 1L.5 I. 1 139.4 10.4 110.2 109.9 110.5 111.6 112.2 115.2 116.7 119.1 111.9 129.6A0 1- 5 . 1(7." 1,)'.5 10 .5 1i)0.7 107.2 107.5 1U6.1 107.0 109.0 110.0 111.8 113.5 115.9 117.5 119.6 111.6 129.3':J 117.1 117.4 115.1 113.3 114.( IJO.. 1i3.4 110.4 113.8 114.1 113.1 116.0 118.e 12C.4 120.9 122.1 116.2 133.9
Il 117 2 1 1f.5 114.3 L14.2 114.2 113.0 112.7 113.3 113. 115.7 117.C 117.3 118.5 12C.0 12C.2 120.4 116.4 134.112

,  
12t. 124..8 1'I.( 122.4 12L.6 116 .9 119 .8 118.4 123.4 121.6 123.9 122.9 122.1 122.6 121.8 119.3 121.6 139.3It- 1;1.7 122.7 ?12 .2 11E.i7 11. u L1., 118.7 119.2 121.8 121.3 123.0 124. 123.5 121.7 12C.3 11..7 121.3 139.0

20 12 . , 12 .2 12J.' 11.5 L16.s 115.7 115.2 116.2 116.5 117.2 119.2 120.3 121.C 12C.C 118.9 118.4 118.6 136.3SI.) 12. 121 .4 121.5 12L. ,I) cJ 113) 11.S 118.4 11) .q 121.5 123.0 124.6 124.9 123.5 120.0 119.1 121.7 139.4'11 1/, .1 12.2 122.2 .. 3 121.2 L2I.6 122.7 123.2 124.2 125.0 125.1 124.2 122.8 11,.8 118.7 123.0 140.7

4,. I;. 12.5 123.2 122.5 12?.j 121.1 121. 123.7 125.0 126.7 128.3 12S.1 12E.7 121.0 121.2 120.6 125.5 143.2uJ j 11. .123.4 123.2 12.5 12. 12.3. 2 i2. 123.9 125.9 127.9 129.0 128.9 129.0 129.7 125.7 121.7 121.2 126.6 144.36)J Ji . 1 W0.L 1?7.1 L u.1 126.2 129.2 131.2 136.6 13,3.5 139.7 136.4 136.2 13Q.9 131.9 127.6 125.0 135.7 153.4
00 lil.J 122.J 12?.3 12: .5 12,.j 12 2

.Q 125.0 127.0 129.0 131.1 131.C 131.1 132.C 128.6 123.6 122.2 128.3 146.0lu, 12;.3 122.2 1?1.2 12-3. 121.5 122.2 124.2 126.U 12'.0j 129.5 130.8 131.1 131.5 127.0 122.8 122.2 127.6 145.3125, ]i2.u 12 .7 12h.5 127.2 124.6 124.3 125.3 127.5 129.2 132.2 132.2 134.8 133.2 12S.0 125.0 123.7 129.9 147.6
I110J 1I2. 121., 121.4 122.3 122.1 121.8 122.3 124.9 126.9 128.4 129.9 131.7 132.2 126.4 122.4 120.7 127.3 145.0200J 121.1 12J.J 123.1 124.1 123.5 123.0 123.0 124.3 127.0 129.U 130.8 131.2 132.e 127.0 123.3 121.5 127.7 145.420u Ill.? 121.v 12J.Q 122.2 120.7 14J.7 121.0 122.5 125.0 127.4 128.9 129.8 130.5 125.u 120.9 119.0 125.8 143.5
3153 118.1 12,.. 12).1 121.3 11.I; 120.3 120.9 121.J 124.4 127.1 128.6 129.4 125.6 125.3 120.3 118.0 125.3 143.04,.) 113:.1 12:.1 12J.1 121.6 11.9 110 Il., 11).1 121.6 124.1 125.4 127.3 128.4 130.C 125.3 120.6 117.7 124.7 142.4(00,0J 11.5 L18.2 111;. L11. 9 117.7 116.9 117.5 119.2 122.5 124. 126.2 126.5 128.5 123.0 11S.9 116.9 123.1 140.8
63,uJ 115.A 1I.c J116.f le. 11.) 11.3 117.0 IIH.1 121.4 125.0 126.8 127.8 128.C 125.1 119.C 115.6 123.4 141.1800) IL1.4 118.2 117.2 118.4 115.1) 117.1 117.1 113.1 122.4 124.1 12o.2 12C.8 129.1 124.7 120.6 116.8 123.3 141.010Jou 11't.5 117., 115.1 116.' 113.6 116.0 115.3 116,.8 12,3. 122.5 125.2 125.9 128.2 124.0 119.7 115.1 122.2 139.9

12500 l14., 117.. 114.5 117.2 114.J 116.J 115.3 117.5 121.2 122.8 125.2 12.1 12ie.5 122.7 120.7 116.7 122.4 140.116uUu 112.6 IIV.? 113.8 114.6 I11.) 113.1 ll1.6 115.1 119.6 121.6 121.9 124.4 125.5 12-14 118.6 115.5 120.7 138.42
0000u 111.8 114.4 112.4 113.8 110. 112.7 112.0 115.6 12j.o 121.4 122.9 123.8 125.e 122.9 118.8 114.2 120.3 138.0

(IVER4LL L14.6 1361. 135.3 136.3 134.5 1.4.9 11 .1 13'9.3 141.6 142.9 142.5 143.2 144.6 139.6 135.8 134.3 140.4 158.1



TABLE XVII. - 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 - 5 Pa; PWL referenced to 0. 1 pW.3

(c) Concluded. 115 Percent speed; fan physical speed, 2488 rpm; fundamental blade passage frequency, 622 hertz

(c-2) Data adjusted to standard day 150 C and 70 percent relative humidity

P9.7 JLNCLV ,NGLE, 0 G

10 20 33 40 53 60 70 O0 90 100 110 12C 130 140 150 160

1/3-CTAVt BANO SCUN I PRESSU
P E LhVELS (SPL) CN 30.5 MtTEF RADILS

5;) 17.8 78.R 79.3 e8.3 7S.8 80.3 79.7 79.7 80.5 80.2 83.8 E1.9 82.5 85.5 87.0 89.4

63 76.d 77.8 76.8 76.e 77.u 77.5 77.8 77.2 77.3 79.3 80.3 82.1 83.8 86.2 87.8 89.9

AJ (7.4 87.7 85.4 83.6 84.9 6O.2 33.7 81.7 84.1 84.4 83.4 E6.3 89.1 9C.7 91.2 92.4

1J3 F7.5 f6t. 84.6 84.5 84.5 83.3 33.0 83.6 84.1 86.0 F7.3 E7.6 EE.E SC.3 90.5 90.7

1285 ,4.0 05.1 91.0 92.7 90.9 87.2 93.1 88.7 90.7 91.9 94.2 93.2 92.4 92.9 92.1 89.6

160 ,2.L 93.0 q0.5 89.C 89.3 38.3 '19.0 3q.5 92.1 91.6 G3.3 94.7 93.8 92.0 90.6 90.0

200 81.3 r3.5 9L.2 86.9 66.8 86.0 '9.5 86.5 86.8 87.5 89.5 50.6 S1.3 SC.3 89.2 88.7

25J 82.5 93.7 91.8 81.2 9o.2 86.2 83.8 8q.7 90.2 1L.8 93.3 94.9 95.2 S3.8 90.3 89.4

315 S2.1 23.5 82.3 92.5 91.1 91.5 91.8 93.0 93.5 94.5 95.3 95.4 94.5 93.1 90.1 89.0

4UO0 92.2 93.7 93.4 92.7 92.2 91.9 92.J 93.9 95.2 9o.90 ,8.5 99.3 98.9 9t.2 91.4 90.8

RJ q1.7 3.t 91.4 93.7 93.4 92.7 94.1 96.1 98.1 99.2 99.1 G9.2 99.9 95.9 91.9 91.4

630 7.1 10J.3 '7.3 100.3 96.4 9 9 .+ 101.4 106.8 109.1 109.9 106.6 106.4 11.1 102.1 97.8 95.2

:86 l1.2 492.2 8,.5 93.7 93.2 92.8 95.2 97.2 99.2 101.3 101.2 101.3 1C2.2 St .8 93.8 92.4

10oJ C.5 92.t 92.3 93.4 91.7 92.4 94.4 96.2 98.2 99.7 1C1.0 101.3 101.7 97.2 93.0 92.4

129) S2.1 95. 96. 6 97.13 94.9 94.4 95.4 97.6 99.3 102.3 102.3 104.9 103.3 99.1 95.1 93.8

16JJ 5,.4 81.7 81.5 92.4. 9.2 91.9 92.4 95.0 97.0 98.5 100.0 101.8 1C2.4 96.5 92.5 90.8

2000 Cl.R 93.0 93.1 9/4.1 93.5 93.0 93.0 94.3 97.0 99.0 13o.8 101.2 102.8 97.0 93.3 91.5

25UJ00 S, I ,.9 9.8 91.9 9,.6 93.6 ).9 92.4 94.9 97.3 98.8 99.7 100.4 '4.9 90.8 88,9

315o E1.8 oc.) ' .9 ;L.C 89.5 90J.0 3.6 91.5 94.1 96.8 S8.3 99.1 S9.3 95.0 90.0 87.7

4 ; 7.6 G8.6 19.6 91.i 89.4 89.1 88.6 91.1 93.6 94.9 96.8 97.9 99.5 94.8 90.1 87.2

50,33 P5.7 81.4 97.1 99. L 6.9 86.1 86.7 89.4 91.7 93.2 95.4 95.7 97.7 92.2 89.1 86.1

63Jj FL.4 .C.7 R5.3 86.3 84.7 87.0 8u.6 86.8 90.1 93.7 95.5 96.5 96.7 93.8 87.7 84.3

4,oJ 7P.5 86.3 83.3 86.5 84.0 85.2 85.2 86.2 90.5 92.2 94.3 84.9 57.1 S2.8 88.6 84.9

100f<) 71.E- 4.1 2.2 83.9 80.9 33.1 32.4 83.) 87.9 89.6 92.3 53.0 55.3 91.1 86.8 82.2

125 )J ) 0.2 f 2.7 8).2 82.5 7,.7 81.7 41.0 83.2 86.9 88.5 90.9 91.8 S4.2 89.4 86.4 82.4

16J.) 76(.4 79.0 71.6 78.5 75.8 77.5 77.4 78.9 83.4 85.4 87.7 98.2 89.7 77.2 82.4 79.3

2030I 72.9 75.5 71.5 74.q 71.5 73.8 74.0 76.6 81.0 82.5 84.0 84.9 86.9 84.0 79.9 75.3

f'VEI \LL 104.7 106.'; 1 35.2 16.3 104.6 104.) 13 .L 10 .4 111.6 112.9 112.3 113.C 114.4 10C .3 105.8 104.3

1 ST.1LC SICLINE VP:RC- VED NOISE LeVELS

152.4 '1 78F. 89.2 S2.86 ;.3 97.2 9d.4 10).3 103.8 106.2 107.5 1u6!. 106.8 156.5 95.6 92.9 86.6

3'4.8e t .6 C P.5 73.9 908.3 e9.. 9 .6 92.7 96.5 98.9 100.0 98.8 8.4 58.7 91.1 84.1 77.4



C-A

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

(d) 120 Percent speed; fan physical speed, 2596 rpm; fundamental blade passage frequency, 649 hertz

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

Fr kCrY qLE, D.G SIMPLE POkhR
SOURCE LEVEL12 2u 3j 4C 5v 6 70 .0 90 103 110 120 13C 140 15C 160 (SPL) (PWL)

1/3- V TAVL .AIl) SCU8r0 Pk:SSUPL LEVELS (SPL) CN 1.C METER PADILS

Su ll?., Ll .) L1:.J 114., 109.7 114.J 114.0 112.3 114.2 115.3 111.5 113.8 114.3 11E.2 117.7 123.4 114.6 132.343 1, 7.4 lu,3.5 107.9 107.4 1J6.9 lu7.J I26.2 10,.2 108.5 109.2 11u.0 112.1 114.5 116.9 118.4 120.6 112.4 130.13JJ 115.5 117.. 11..6 115.3 112.J 111.1 1Jg. 111. 111.6 112.1 115.1 116.7 120.1 12C.5 12C.6 123.4 116.6 134.3

1Jo 114.2 118.5 11,). 117., 115.6 114.8 114.8 115.1 115.C 116.6 118.1 118.9 126.1 121.4 120.6 121.3 117.9 135.6126 122.6 124.6 124.0 124.3 120.5 119.1 123.1 121.1 121.3 122.1 123.3 123.9 124.5 123.8 122.1 120.7 122.5 140.21(.) 122.7 123.89 12.5 121.C 12L.J 12j.3 123.7 121.3 122.0 123.0 123.7 125.3 123.E 123.3 120.5 120.C 122.4 140.1

2jo 122.2 126.4 123.2 11S.2 118.9 it1.9 116.7 119.5 118.2 119.7 120.7 121.8 122.2 121.4 119.9 120.1 120.5 138.225, 122.3 124.? 123.3 123.u 122.2 12u.5 117.5 12J.3 122.5 124.2 125.8 126.6 126.7 124.7 121.0 119.9 123.7 141.4156 123., 124.9 125.1 124.2 122.7 122.7 122.9 124.1 124.7 126.4 126.9 121.5 126.S 124.7 121.4 119.9 125.0 142.7

40) 124.1 124.7 lii.4 124.4 124.2 123.7 L23.6 125.2 127.2 129.6 130.9 131.7 130.S 127.6 123.4 121.6 127.8 145.5iJ3 123.6 124.4 124.9 125.2 i24.4 124.6 125.7 127.6 128.7 130.1 130.4 131.3 130.7 127.2 123.7 122.6 128.1 145.86J. 126.P 132.u 13J.9 131.4 13.,* 129.4 14i.6 137.+ 138.6 138.1 135.3 139.4 14C.6 134.9 132.4 126.3 136.3 154.0
8J, 122.4 124.5 12.5. 125.J 125.4 125.j 127.7 1219.6 131.3 132.5 132.7 133.4 134.2 130.5 126.0 124:4 130.4 148.110J 121.4 L23.71 124.9 124.' 124.2 123.0 125.2 123.2 130.j 131.4 132.5 133.0 133.7 128.9 124.9 123.9 129.6 147.31250 126.5 126.5 129). 127.5 127.3 L26.9 127.8 L3u.1 131.1 132.6 134.0 134.2 135.1 131.3 126.3 125.4 131.2 148.9
16Jo 1 .6 122.9 12;.9 123.6 12.. 4 12j.6 124.6 126.d 129.1 130.4 131.8 133.4 134.8 128.4 124.1 122.3 129.3 147.02uoO 12/.7 124.1 125.0 125.3 124.3 L29,.5 124.7 125.3 128.8 130.7 132.3 133.1 134.7 12E.5 124.5 122.4 129.4 147.1256. 12?.2 122.2 122.7 123.7 12.1 121.9 122.9 124.4 126.9 129.4 130.7 131.8 132.6 12(.7 122.7 120.5 127.7 145.4
3150 1.n 121.6 122.1 122.4 121.4 L22.2 122.7 123.9 12b.2 129.2 13u.6 131.5 131.7 127.1 122.4 119.5 127.3 145.04Ju0 110.5 121.7 121.0 122.6 121.7 121.7 121.0 123.5 126.1 127.7 129.5 13U.9 132.4 127.2 122.4 119.5 126.9 144.65CU0 117.9 11;.1 119.8 121.9 119.4 119.3 119.3 121.8 124.8 126.1 129.0 129.0 131.5 125.5 122.0 119.1 125.6 143.3
6,i4 117.1 119.1 11).1 119.8 117.8 120.3 122.5 12 .5 123.8 127.1 129.3 130.2 13C.5 127.8 121.6 118.0 125.8 143.59J30 117.4 11S.6 11'9.1 119.9 117.6 119.4 119.1 120.9 124.8 126.2 128.6 129.1 131.8 127.2 123.3 118.8 125.7 143.41020u 115.9 113.1 117.C 118.6 115.9 118.5 117.4 119.6 123.2 124.9 127.7 128.5 130.7 126.6 122.4 117.5 124.7 142.4
1?2OU 115.4 117.'9 111.6 11e.7 115.9 11i . 117.6 119.9 123.6 125.3 127.6 126.7 131.1 12t.4 123.1 119.C 124.9 142.616CVJJ 112.7 116.6 115.0 116.C 11i.5 11G.4 115.2 117.6 121.4 123.6 126.4 127.2 129.1 125.9 121.6 117.8 123.3 141.0
2
00u2 11.J 115.5 114.3 115.1 112.5 115.3 115.3 116.2 121.5 123.3 125.1 126.9 126.6 125.5 121.8 116.4 122.8 140.5

)VEIRLL 13F. 13P.Z 137. 137.7 126.7 13b.6 138.6 140.9 142.4 143.3 143.8 145.3 146.2 14.7 138.2 135.8 141.9 159.6



TABLE XVII. - Concluded. 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 - 5 Pa; PWL referenced to 0.1 pW.]

(d) Concluded. 120 Percent speed; fan physical speed, 2596 rpm; fundamental blade passage frequency, 649 hertz

(d-2) Data adjusted to standard day of 150 C and 70 percentrelative humidity

FkEQJ :ri('Y ANGLE, DEG
LO 2J ;3 4J 53 60 70 8u 90 100 11 120 13C 140 150 160

1/3-CLT r/: 3;If SCUND PliLSSUtR LEVELS (SPL) CN 30.5 METLR RADILS

5) 2 .3 82. 3 .3 F4.3 8C.J 84.3 8'.3 82.6 84.5 85.6 81.8 84.1 84.6 88.5 88.0 90.1

63 17.7 78.1 71.2 77.7 71.2 71.3 78.5 78.5 78.8 79.5 80.3 82.4 84.8 87.2 88.7 90.9

,, 95.1 87.3 A 9. 35.65 3.1 81.4 79.4 82.1 81.9 82.4 85.4 87.0 50.4 SC.8 50.9 53.7

I(. FS9.3 'P.1 E9. 87.3 35.9 85.1 85.1 85.'# 85.3 86.9 88.4 ES.2 C5.4 51.7 9J.9 S1.6

128 i 2.1 94. 04Q. 3 94. . t u. 8 89.4 93.4 91.4 91.6 92.4 93.6 94.2 54.8 94.1 92.4 91.0

L, ) 51. C'. 1 92. 8 1.3 SC.3 9.0. 91.0 91.3 92.3 93.3 94.0 55.6 54.1 S3.3 9G.8 90.3

)J) 5.i.5 S6.7 91.5 C0.5 d . 88.2 37.3 88.8 88.5 93.3 91.0 92.1 52.5 51.7 90.2 G0.4

25) 54.1 I 5.J 93.6 3.j 52.3 .'). :79.8 91.1 92.8 94.5 56.1 96.9 97.0 55.0 91.3 93.2

l) 1 54.2 95.2 55.4 G4.5 )3.. 9)J.u 9'3.2 94.4 95.3 96.7 97.2 G1.8 57.2 595.0 91.7 90.2

43J 54.3 S4..) S'. 6 4.4 94.4 93.9 93.3 95.4 97.4 99.8 161.1 1C1.9 1gI.1 57.8 93.6 91.8
503 9-.8 94.., 935. 95.4 . 1 4.0 35.9 97.8 98.9 100.3 100.6 131.5 100. 5S7.4 93.9 92.8

S1) 57.J 1:3.. 1)1. )l 11.'. 0.6 99.6 134.9 107.6 138.3 108.3 1v5.5 165.6 110.8 165.1 102.6 56.5

8t)0 51. 6 4.7 '. 2 55.' G3. 95.2 97.9 100.0 101.5 102.7 1C2.9 103.6 IC4.4 LCC(. 96.2 54.6

3JJJ C[.5 93.' 95.2 95.1 94.4 ;5.2 95.4 98.4 lOu.2 131.6 1u2.7 133.2 1L3.5 95.1 95.1 94.1

125, '..c 56.6 ;9. ? 71.6 97.4 c.) ' 7.9 100.2 101.2 132.7 14.1 1C4.3 1C5.2 131.4 96.4 95.5

,,;) S~1.1 92. G4. 95.7 93.5 93.7 94.1 96.9 99.2 130.5 101.9 1C3.5 1C4.9 C8.5 94.2 92.4

?uL J 52.l 94.3 )3. .9 .. 3 .3 94.5 )94.7 95.8 98.8 100.7 102.3 103.1 104.7 98.5 94.5 92.4

25J) S.1 92.1 9. .6 3 iZ. 2.J 01. I 92.8 94.3 96.8 99.3 100.6 101.7 132.5 96.6 92.6 90.4

315J f5.4 1.3 l1.8 52.1 51.1 91.9 92.4 93.6 95.9 98.9 1)0.3 1C1.2 IC1.4 56.8 92.1 89.2

4uJ) F I. 41. Q1.4 92.1 9L.2 ' 1.2 J'3.5 93.0 95.6 97.2 99.0 133.4 1I1.5 56.7 91.9 89.3

53C) 7.1 ' P.' 81.) 91.1 88.b 88.5 88.5 91.0 94.0 95.3 98.2 (8.2 1C3.7 54.7 91.2 88.3

6 .J t'.9 81.1 87.? 8. 8t).5 89.0 89.2 89.2 92.5 95.38 8.0 58.5 S .2 56.5 90.3 86.7

8Jo, ,.. 17.7 81. 89. 85.7 87.5 87.2 89.j 92.9 94.3 96.7 97.2 99.8 q5.3 91.3 86.;

Pl) 9. .J 5.2 94.1 P5.7 83.0 85.1 84.5 86.7 93.3 92.0 94.0 55.6 57.8 53.7 89.5 84.6

12 9r), I[1.1 3. 6 0!.- 8'.4 d1.6 d4.3 !83.3 85.6 89.3 91.0 93.3 54.4 rS .8 S;.l 88.8 84.7
16,3)J i .5 8..4 73.7 7'.1 17.4 dJ.2 - .0 81.4 85.2 87.4 90.2 91.0 52.5 89.7 85.4 81.6

2Ju) I . 76.
, 

75.'. 76.2 73.6 76.4 76.4 79.3 32.6 34.4 86.2 88.L 89.7 86.6 82.9 77.5

PV,:c l 15.. L .l . . ' 1. 1I7.7 1,6.- iu6.5 108.6 i13.) 112.4 113.2 113.6 115.1 116.0 111.4 107.9 105.7

CI STt.',. 51 D1 LINr. PEPCEIVED NOIS- LeVELS

152.4 ' 74.t "1.1 94.C 9/1.3 96.7 110.1 LJ.7 105.4 107.2 107.9 1C3.4 8li.6 1C8.3 101.5 95.3 87.9
C, (3c. 82.6 P . 7 39., 9L.9 92.0 )5.3 9A.3 99.7 103.4 100.4 1C0.7 103.2 93.3 87.0 78.8



TABLE XVIII. - FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92.PERCENT

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10- 5 Pa; PWL referenced to 0. 1 pWJ

(a) 100 Percent speed; fan physical speed, 2164 rpm; fundamental blade passage frequency, 541 hertz

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

FF Lu '.( v AG;LE, 0:G SIMPLE POhER
SOURCL LEVELit. 5 '4 - ' bu 70 80 90 1vU 110 12C 13C 140 150 160 (SPLI (PWL)

I/3- -K. lAVl r u 93;SUN)D PkI.SSUR: LEVLS (SPL) CN 1.0 MlTER PAUILS

9 IC.2 1I01.7 14.2 104.2 1) 4.7 1J4.2 105.2 105.7 107.2 107.2 108.7 1CS.5 1CS.1 1I0.7 112.7 114.1 138.2 125.96 12/.7 14.7 1-4. 7 1v3.7 1J3.2 1,4.7 lv5.2 105.7 105.7 107.7 108.2 1I9.5 111.7 112.2 113.7 116.6 109.0 126.78~I 1C..?7 107.2 1C4.7 105.2 134.7 1I7.7 1u0.2 107.7 108.7 111.2 111.2 111.5 113.7 114.2 115.2 117.1 111.C 128.7
L;., 111.7 11 .7 1C .7 LIL.7 1 Ll.2 iv9.2 IJ9.2 108.2 111.2 112.7 112.7 114.0 114.7 115.2 116.7 115.6 112.4 130.1141; 112.3 114.3 11.:i 113.l' 111.3 112.3 111.3 111.8 113.3 113.a 115.3 116.0 119.3 115.8 116.8 114.2 114.6 132.31 u 1 li .7 L14.2 11i.7 L13.2 112.2 112.2 113.7 111.7 112.7 113.7 113.7 115.9 115.7 113.2 114.2 113.6 113.5 L31.2

ouJ 11-.7 11.2 114.7 112.7 111.2 LU9. 109.7 108.7 109.7 110.7 112.7 113.5 114.1 113.7 113.7 112.1 112.4 130.12 11".7 11 .2 111.2 115.? 114.2 11.2 113.7 111.7 113.2 114.7 115.7 117.0 117.2 115.7 114.7 113.1 115.0 132.831-. 1 1.2 12u.2 111.7 LIE.7 116.2 113.7 112.2 113.2 114.7 117.2 118.7 119.0 118.7 117.2 115.7 114.1 117.0 134.7

*JJ 1i.? 123.3 12.2 [9q.'9 118.3 117.8 115.J 116.3 117.9 119.3 120.2 121.6 121.8 11E.8 116.8 115.2 119.5 137.2S - . 13L.2 1 4.J 134.3 L2V.3 12'.3 129.3 122.3 126.8 133.3 131.3 130.5 129.8 128.8 125.8 123.2 130.4 148.1f3, I;,. 129..8 177. 127.3 125.3 123. J 122.8 119.3 122.3 126.3 125.8 125.6 125.E 124.3 121.3 117.7 124.9 142.6

:icJ I I.'. 12.4 12.21. L22.) L21.9 LL9.4 119.4 120.4 122.4 123.9 124.4 124.1 124.9 122.4 11 .4 116.7 122.5 140.2
121o Ici.5 7 ! . 12).) 1 31.2 Il.J 12o.5 122.5 122.5 125.0 128.0 126.0 12S.2 128.C 126.5 120.5 118.3 127.3 145.01?,, 12 '.u 124.) 125.5 127.' 126.D 123.C 119.5 120.5 122.5 124.0 124.5 125.8 125.5 122.0 119.5 116.4 124.0 141.7

12',.1 124.6 12',.1 .1 12b.6 124.o 120.1 119.6 121.6 123., 124.1 125.9 128.1 12-.1 119.6 116.0 124.9 142.61?, l Ji.r 123.3 124.9 126. 125.3 122.3 117.3 117.3 119. 5 121.j 122.8 124.1 125.2 121.3 117.8 114.7 122.6 140.30J ?12:. 1 12L. .- 125.n 121.5 LZL.5 117.5 116.5 119.0 120.5 122.5 122.3 124.C 12L.0 116.5 113.4 121.6 139.3

l';' i 12 .9 121.) Lei. 124.t 123.4 12J.') 117.4 115.9 118.4 120.9 121.9 122.2 122.S 119.9 115.9 112.3 121.0 138.74u. l21.i.! 122. 1.23. L24.; ' 
122.8 L2J.3 115.8 115.3 117.8 i19.3 120.8 121.1 122.3 119.3 114.8 111.7 120.5 138.2" J j 12 .4 L12 .' 12 L. 124.4 121.4 117.9 11t.4 113.4 115.9 117.4 119.9 119.7 121.4 116.9 114.4 110.8 119.2 136.9

I) IL.2 121.7 1 [.2 L 22. 7 LLS. 1 LL9.2 114.7 111.7 115.2 117.7 120.2 120.6 119.1 117.7 113.2 109.7 118.8 136.5_8.j 12i.2 12?.3 12:7.? L22.5 11S.3 118.3 114.3 112.3 115.3 117.8 123.3 119.1 120.8 117.8 113.8 11.88 118.9 136.61 ou , U 2.'+ 122.. 121.' 122.C 117.9 116.) 113.0 112.0 115.5 116.5 119.5 118.9 122.5 117.5 114.5 109.6 118.2 135.9

12,;L l 1.3 122.; 121.9 122.H 118.3 117.3 113.8 112.3 115.8 117.3 11S.8 11S.8 121.3 117.8 115.3 111.0 118.8 136.51Au;, 12 Le2.4 10.') 121.4 117.4 115.9 111.9 110.) 114.4 116.4 119.4 118.9 119.4 116.9 113.9 110.6 117.6 135.32J00 12u1.3 122.3 I?3. 12,.1 L 1.2 114.7 111.8 LLO.8 114.8 1L6.3 117.8 118.8 119.3 117.3 113.3 109.6 117.3 135.0
fVrk- ALL 1. 1.2 137. 1 1. 7 1 3.5 137.3 135.J 132.9 130.6 133.4 137.0 136.6 137.1 137.4 135.3 132.0 129.7 136.0 153.7



TABLE XVII. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION

WITH 92 PERCENT OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.

(a) Concluded. 100 Percent speed; fan physical speed, 2164 rpm; fundamental blade passage frequency, 541 hertz

(a-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FP F1 ,i' ',Y ANGLE, OcG

1. 20 3J +0 5J 60 7u 80 90 100 110 120 13G 140 150 160

L/3-GC TAVE 6AND SOUND PRESSURE L0V.LS (SPL) CN 3i.5 METER RADILS

'J 75.5 72.J 74.5 74.5 75.u 74.5 76.5 76.J 77.5 77.5 79.0 79.8 EC.C 81.0 .0 E3.0 84.4

, 73.J 75.J 78.3 7. ) 73.5 75.J 75.5 76.J 76.0 73.0 78.5 79.8 82.0 82.5 84.0 86.9

83 75.C 77.5 75. 75.5 75.J 78.0 79.5 78.0 79.0 81.5 81.5 81.8 84.C 84.5 85.5 87.4

LJo F L. 81.0 83.0 851. 78.5 79.i 79.5 78.3 81.5 83.J 83.G 84.3 E .C E5.5 87.0 85.9

125 F'.L 84.6 84.1L 84.1 31.6 82.6 81.6 82.1 83.6 84.1 85.6 86.3 89.6 86.1 87.1 84.5

16J .. ) 84.5 n. 83.5 82.5 82.5 81.0 82.0 83.0 84.0 84.0 86.2 86.C 83.5 84.5 83.9

200 F(8. 861.5 85.0 83.0 81.5 00.3 8J.0 79.0 8J.0 31.0 83.0 83.8 e5.C 84.U 84.0 82.4

25,J P . 88.5 87.5 85.5 84.5 83.5 8L.0 82.3 83.5 85.U 86.0 87.3 87.5 86.0 85.0 83.4

311 (;1.5 S C.5 88.0 8.0 86.5 84.0 82.5 83.5 85.0 87.5 89.0 89.3 (S.C 81.5 86.0 84.4

4uJ c.5 'i . 92.5 %O.C 89.u0 88.0 85.5 86.5 88.0 99.5 90.5 51.8 92.( 8S.U 87.0 85.4

50) 1C3.0 101.5 10,.5 104.5 98.5 99.3 99.5 92.9 97.0 103.5 101.5 1C.7 100.0 99.0 96.0 93.4

630 56.5 97.0 94.) 97.5 95.5 94.) 93.0 89.5 92.5 97.J 56.0 95.8 96.0 94.5 91.5 87.9

80: 91.:6 52.6 S't.L q3.1 92.1 89.6 89.6 9u.6 92.6 94.1 94.6 94.3 95.1 92.6 89.6 86.9

1[,oo £(.7 97.7 99.7 101.2 I01.2 96.7 '72.7 92.7 95.2 98.2 96.2 99.4 98.2 96.7 90.7 88.5

1250 C.1l 94.1 95.6 97.1 96.5 93.1 8F.6 9u.6 92.6 94.1 94.6 95.9 95.6 93.1 89.6 86.5

1(,JJ 4.2 94.7 '76.2 q9.2 98.7 94.7 93.2 89.7 91.7 93.7 99.2 56. 98.2 93.2 89.7 86.1

ZL ,J c .3 q3.3 '7t.8 06.3 95.3 92.3 81.3 87.3 89.8 91.3 92.8 94.1 55.3 91.3 87.8 84.,7

21,3) j.4 c,1. 9 2. 9 s 94. . 91.4 87.4 86.4 88.9 90.4 92.4 92.2 93.5 85.9 86.4 83.3

3150 SC.6 '91.6 9.6 94.1 3.1 9U.5 97.1 85.6 18.1 90.6 91.6 91.9 92.6 85.6 85.6 82.0

4J,, (' 1. 91.8~ q 94.8 '..0 92.3 81.3 85.3 84.3 87.3 88.8 50.3 90.6 91.8 88.8 84.3 81.2

5 )03 9'- . U.L 91.1 93.6 90.6 87.L 83.6 92.6 85.1 86.6 89.1 88.9 SC.8 86.1 83.6 80.C

6301 E. 9C.4 81). 91.5 88.5 87.9 83.4 80.4 83.9 86.4 88.9 89.3 E8.4 86.4 81.9 78.4

800u 90.3 q0.3 9J.8 90.4 87.4 86.4 92.4 80.3 84.3 85.9 88.4 87.2 88.8 85.9 81.8 78.9

10uOu 87.5 PS.1 8' .U 94.1 85.J 84.J 83.1 79.1 82.6 83.6 86.6 86.3 87.6 84.6 81.6 76.7

125U00 7.0 6.5 81.5 88.5 84.0 83.u 74.5 78.) 81.5 83.0 85.5 E5.5 87.C 83.5 81.0 76.7

1600u 4.7 86.2 At.7 95.2 81.2 79.7 75.7 74.7 78.2 80.2 82.2 82.7 83.2 80.7 17.7 74.4

2000J 81.4 83.4 81.9 81.9 77.3 75.d 72.9 71.9 75.8 77.4 78.9 79.9 80.4 78.3 74.4 70.7

OVL.RLL IC7.v 107.0 108.6 105.3 107.2 104.9 lu3.0 iu0.6 103.3 107.0 106.4 106.9 107.2 lC4.9 101.9 99.7

CISTANC SIDELINE PtRCJIVEO NCISc LtVLLS

152.4 A E1.4 H.5 55.9 99., 9.5 98.J 96.9 95.1 97.8 101.3 100.5 99.9 99.8 94.7 89.0 82.1

304.8 71.7 00.3 87.4 91.0 91.3 90.2 89.4 87.3 90.1 93.9 92.9 92.2 91.6 86.7 80.8 73.5



TABLE XVIII. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

0 j [SPL referenced to 2x10 - 5 Pa; PWL referenced to 0.1 pW.]
(b) 110 Percent speed; fan physical speed, 2380 rpm; fundamental blade passage frequency, 595 hertz

(b-1) Data referred to source and normalized to 1 meter
F.OUYICY ANGLL, fEG SI PLE POKER

SOURCE LEVELIC 20 30 4C 50 bu 70 80 90 100 110 12C 13C 140 150 160 (SPL) (PWLi

1/3-lCTAV PA U SCGU PHeSSURc LEVELS (SPL) EN 1.0 METER RADILS

5J 1r0.1 I1CS. 107.1 104.6 107.0 1o7.1 109.6 108.6 109.1 109.1 111.1 11C.9 112.1 114.1 116.6 117.5 111.0 128.763 1I5.6 108.6 106.1 106.1 Iv6.1 106.1 107.1 106.6 107.1 109.1 111.1 112.3 113.6 115.6 118.1 119.5 111.7 129.4801 111.1 1 111. 110.1 Ilu.6 113.1 109.1 110.1 111.1 112.6 113.6 115.4 116.1 117.6 11i.1 120.5 114.0 131.8

luJ 111.1 1.12.1 111.6 110.6 I16.1 111.1 111.1 112.6 113.1 114.6 116.1 117.3 116.f 11E.6 115.6 120.C 115.1 132.8125 116.6 118.6 119.1 116.1 115.6 114.1 115.6 118.1 116.6 118.1 118.6 118.9 121.6 120.1 119.1 117.5 118.1 135.9160 116.7 118.7 117.2 118.2 114.7 114.7 115.7 114.2 116.7 118.7 119.2 118.4 117.7 116.7 116.7 116.5 117.1 134.8

2UJ 117.1 117.1 116.1 114.L 114.1 113.6 111.6 112.6 113.1 114.1 116.1 117.9 118.1 117.6 117.6 115.5 115.5 133.225) 120.6 119.1 119.1 119.6 121.1 120.6 115.1 116.1 116.6 118.1 119.1 121.4 119.6 115.6 118.6 116.5 119.1 136.831 121.7 121.7 123.2 117.7 1I8.2 116.7 115.7 118.2 119.7 122.2 122.7 122.9 121.17 11.7 118.2 115.1 120.2 137.9

4.u 121.1 122.1 12?.1 119.6 119.1 117.1 113.1 118.6 119.6 123.6 124.1 123.9 123.1 121.1 118.6 117.0 121.3 139.050J 124.1 127.1 126.6 123.1 124.1 123.1 122.6 124.6 125.6 127.1 128.1 126.4 127.1 123.1 121.1 120.0 125.4 143.130 12Q.2 135.7 134.7 130.2 L32.7 132.2 133.2 135.2 135.2 136.2 137.2 134.5 135.2 13C.7 129.7 126.1 134.3 152.0

R30 122.2 123.2 123.2 1Z2.2 122.2 12u.7 121.7 124.2 124.7 127.2 127.7 127.0 127.7 124.7 120.7 119.6 124.9 142.61000 122.3 124.3 124.3 123.8 123.3 12L.3 121.8 L23.3 124.3 127.3 128.8 128.1 127.8 124.3 119.8 118.7 125.3 143.0125U 12A.9 129.9 129.9 129.'4 129.9 127.9 125.9 128. 128.9 129.4 130.9 130.7 130.4 127.4 121.9 120.8 129.1 146.8

160L 123.5 124.4 124.9 124.9 123.9 121.9 120.4 122.4 123.4 125.4 127.5 127.2 128.C 123.4 115.5 117.4 124.7 142.42J33 123.6 125.1 12(.1 125.6 124.e 123.1 123.6 122.1 123.1 125.1 127.6 126.9 128.1 123.6 120.1 117.0 124.8 142.6250o 122.4 123.9 123.9 124.4 123. 12,2.9 110.4 120.4 121.4 124.4 126.4 125.7 125.5 121.9 117.4 115.3 123.4 141.1

315 121.2 122.7 122.7 122.2 122.2 12,J.7 119.7 11Q.2 12u.2 123.7 126.7 125.0 124.1 121.2 117.2 114.7 122.6 140.44uUJ 121.7 122.7 123.2 122.7 122.2 12u.7 117.7 118.2 120.2 122.7 124.7 124.5 124.7 121.2 116.7 114.7 122.1 139.8'iuo 120.8 121.3 121.2 121.3 12C.8 117.8 116.8 116.9 118.3 120.8 124.3 122.1 122.8 118.8 116.3 113.3 120.5 138.2

6300 11'4.1 12C. 110.6 119.1 119.1 119.1 116.6 115.1 117.6 121.1 124.6 123.5 121.f 1C.1 115.1 111.6 120.3 138.0ARbu) 120.2 121.7 12J.7 119.2 117.7 117.7 115.7 L15.7 119.2 120.7 124.2 122.5 122.2 11 .2 116.2 113.3 120.1 137.810IuJ 11C.4 12C.9 118.P 118.4 116.9 117.4 114.4 114.9 117.9 119.9 123.4 121.8 121.4 118.9 115.9 111.5 119.3 137.0

12r5oi 11..2 120.7 116.2 118.7 117.2 116.7 114.7 115.2 118.2 120.2 122.7 122.2 122.7 115.7 117.2 112.9 119.5 137.216300 i17.2 119.2 116.7 116.2 115.7 114.7 113.2 113.2 115.7 119.2 122.2 121.2 120.1 119.2 115.7 112.0 118.2 135.920000 117.2 11Q.2 116.2 115.7 114.1 113.7 112.2 113.2 117.3 118.7 121.2 121.3 120.7 115.2 115.2 111.0 117.9 135.6

OV;S\LL 136.0 139.2 138.6 136.7 137.3 136.1 136.0 137.8 138.2 139.7 141.2 135.8 140.1 13f.7 134.3 132.4 138.3 156.1



TABLE XVIII. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION

WITH 92 PERCENT OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 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 150 C and 70 percent relative humidity

Fu ;L, DO1FF ECIl I tC Y  
Af\ ",L L, LW*G

10 20 30 40 5J J6 70 30 90 1uO 110 12C 13C 140 150 160

1/3-CCTAVLE iAND SOUND PRESSIP= LEVELS (SPL) CN 30.5 METER RAILS

9i iS.4 75.9 77.4 74.9 17.9 77.4 79.9 78.9 79.4 79.4 81.4 E1.2 82.4 E4.4 86.9 87.8

t)3 75.0 78.9 76.4 76.4 76.4 76.4 77.4 76.9 77.4 79.4 81.4 82.6 83.9 85.9 88.4 89.8

80 £1.4 62.9 81.S 80.4 8u.
9 80.4 79.4 80.4 81.4 82.9 83.9 85.7 E6.4 87.9 89.4 90.8

hJ) 81.4 82.4 81.
c 80C.9 6.4 81.4 8i.4 82.9 83.4 84.9 E6.4 81.6 86.9 88.9 89.9 90.3

125 86.n 88.9 89.4 86.4 85.9 84.4 85.9 88.4 86.9 88.4 88.9 89.2 91.9 90.4 89.4 87.8

160 7.0 89.0 e7.5 ee.5 85.0 85.0 36.0 84.5 87.0 89.0 89.5 ee.7 EE.C 87 .0 86.8

200 E7.4 87.4 86.4 84.4 84.4 83.9 81.9 82.9 83.4 84.4 86.4 8.2 E8.4 87.9 87.9 85.8

l5o 0C.q 89.4 89.4 89.9 9L.4 9u.9 86.4 86.4 86.9 88.4 89.4 91.7 89.9 89.9 88.9 86.8

315 S2.u 92.J 90.5 88.0 88.5 87.J R7.0 88.5 90.0 92.5 93.0 93.2 92.C 90.0 88.5 85.4

400 9I.3 92.3 92.3 89.q 89.3 87.3 88.3 88.8 89.8 93.8 94.3 94.1 93.3 91.3 88.8 87.2

503 94.3 L7.3 9-.8 3.3 94.3 93.3 92.8 94.1 95.8 97.3 98.3 96.6 S7.3 93.3 91.3 90.2

63u" 'S.4 105.V 1U4.9 100.4 102.9 1u2.4 103.4 u5.4 105.4 106.4 107.4 104.7 1C5.4 10C.9 99.9 96.3

800 24.4 93.4 93.4 92.4 92.4 9,.9 91.9 94.4 94.9 97.4 97.9 97.2 S7.9 94.9 9C.9 89,8

IJuu S2.4 94.4 94.4 93.9 93.4 91.4 91.9 93.4 94.4 97.5 99.0 98.3 98.0 94.5 90.0 88.9

12.0 7.C 1C.0 100.C 99.5 100.0 98.0 97.0 99.0 99.0 99.5 101.0 100.8 100.5 S7.5 92.0 90.9

1600 S3.6 94.5 95.0 95.0 94.0 92.0 90.5 92.5 93.5 95.5 S7.6 97.3 S8.1 93.5 89.6 87.5

20JJ0 3.6 95.1 96.1 95.6 94.6 93.1 90.6 92.1 93.1 95.1 97.6 S6.9 98.1 93.6 90.1 81.0

?500J 2.3 93.8 93.8 94.3 93.8 90.8 89.3 90.3 91.3 94.3 96.3 95.6 S5.8 91.8 87.3 85.2

3150 u.9 
9 .

4  92.4 91 . 91.9 90.4 89.4 88.9 89.9 93.4 96.4 94.7 S4.4 90.9 86.9 e4.4

4000 91.2 92.2 92.7 92.Z 91.7 90.2 87.2 87.7 89.7 92.2 94.2 94.0 94.2 96.7 86.2 84.2

5000 2C.C (;.5 90.5 90.5 90.0 87.0 86.0 86.0 87.5 90.0 93.5 91.3 92.C 88.0 85.5 82.5

636J00 7.e 89.3 88.3 87.9 87.9 87.8 85.3 83.8 86.3 89.8 93.3 92.2 10.C3 8E,8 83.8 80.3

8uJ E0.2 89.7 88.8 87.3 85.8 85.8 83.8 83.8 87.2 88.8 92.3 90.6 90.3 87.3 84.2 81.3

10Ouo 86.5 88.0 86.C 85.5 84.0 84.5 81.5 82. 85.0 87.0 90.5 88.9 88.5 86.0 83.0 78.6

12500 84.S E6.4 83.9 84.4 E2.9 82.4 8U.4 80.9 83.9 85.9 88.4 87.9 88.4 85.4 82.9 78.6

16000 e1.0 83.u 80.5 8J. t 79.5 78.5 77.0 77.0 79.5 83.0 86.0 85.0 84.5 82.0 19.5 75.8

20000 78.3 80.3 77.3 76.8 75.8 74.8 73.3 74.3 78.3 79.8 82.3 82.4 81.8 8C.3 76.3 72.1

OV-PLL 1C5.8 109.2 153.7 106.7 107.3 1u6.1 106.1 107.9 108.2 109.7 111.1 109.7 I1C.C 106.5 104.3 102.4

CISTANCE SIOlcLINI PEPCOIV.D NCISc LEVELS

152.4 M 79.7 92.u 95.9 96. 9 . 99. 93 L0O.0 101.9 102.7 104.2 105.3 103.0 IC2.C 96.6 91.6 84.8

304.e m 69.5 83.3 87.7 88.3 91.4 91.7 92.5 94.6 95.3 96.8 97.7 95.3 S4.2 88.6 83.4 76.1



TABLE XVIII. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION WITH 92 PERCENT

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(c) 115 Percent speed; fan physical speed, 2488 rpm; fundamental blade passage frequency, 622 hertz

(c-l) Data referred to source and normalized to 1 meter
FPECIJWNCY ANGL, OcG SIMPLE POhER

SOURCE LEVEL10 20 30 4C 50 60 70 80 90 1UO 110 12C 13C 140 150 160 (SPL) (PWL)

1/3-O (TAVE BAND SOUND PR-SSUR- LLVELS (SPL) (N 1.0 METER RADIUS

50 110.1 107.1 109.1 108.1 1C8.6 107.6 110.1 110.6 1,0.6 112.6 112.6 114.4 113.t 116.L 118.1 119.5 112.8 130.663 1C8.1 109.6 107.6 106.6 1L6.6 1u8.1 109.1 139.1 109.1 110.1 111.6 112.9 115.6 117.1 120.1 121.0 113.2 131.080 117.7 117.7 116.7 117.2 112.7 111.7 116.2 114.? 112.2 113.2 115.7 116.9 11e.2 121.7 121.7 123.5 117.2 134.9

100 114.7 114.7 112.7 111.7 111.7 113.7 112.2 113.1 115.2 115.2 117.7 118.5 119.1 12C.7 121.7 121.1 116.S 134.6125 120.1 121.1 118.6 117.1 118.6 117.1 113.6 117.0 118.1 120.6 120.6 121.4 123.6 12C.1 120.6 119.5 119.8 137.6160 119.1 118.6 117.6 116.1 115.6 117.1 116.6 119.1 119.6 117.6 120.1 120.4 118e.6 11.1 119.1 120.0 118.6 136.3

200 120.2 120.2 117.2 115.7 119.7 114.2 113.7 114.2 115.2 116.2 118.7 119.9 119.2 11S.2 115.2 118.1 117.3 135.0250 122.7 123.7 111.7 121.2 118.7 118.7 119.2 117.7 118.2 119.7 123.2 124.5 122.2 121.2 119.7 119.6 120.9 138.6315 123.2 124.2 12*.7 120.2 118.7 118.7 119.2 118.7 119.7 121.2 123.2 122.0 122.1 121.7 119.2 118.6 120.9 138.6

4)) 123.7 12f.2 125.2 123.7 122.7 121.2 123.2 121.7 122.2 124.7 126.7 127.C 124.2 124.2 121.2 122.1 124.0 141.75Ju 1h3.7 124.7 123.7 124.7 122.2 121.2 121.7 122.2 123.7 125.2 125.7 126.9 126.7 124.2 121.7 120.6 124.2 141.9633 130.8 133.3 129.8 132. 131.8 13.3 128.3 131.3 134.8 135.8 134.3 136.0 138.3 133.8 132.3 128.6 133.8 151.5

806 122.8 124.3 123.a 125. 122.d 122.8 124.8 125.8 127.8 128.8 129.3 129.0 128.8 12f.8 122.8 121.1 126.7 144.41L00 122.4 124.9 12 1.9 124.9 122.9 121.9 123.9 125.4 126.9 128.4 129.9 129.6 128.4 125.4 121.9 121.2 126.5 144.2125u 12R'.5 131.5 130.5 L31.5 128.5 126.5 128.0 129.5 128.5 130.5 133.0 133.2 132.C 127.5 126.5 124.4 130.2 147.9

100) 122.5 124.0 124.0 125.0 123.5 122.u 122.0 123.5 126.0 126.0 128.0 12.8 128.C 123.5 121.0 118.9 125.4 143.120(, 12'i.7 126.2 126.7 127.7 126.2 124.2 124.2 124.2 128.7 127.7 129.2 130.0 130.2 124.7 121.7 120.6 127.2 144.92_Su 122.5 124.5 123.5 125.5 124.u 121.5 121.5 121.5 124.5 125.5 127.0 127.3 127.C 122.5 119.5 117.4 124.5 142.2

315u 121.3 123.8 123.3 124.3 122.8 121.3 121.3 120.3 123.3 124.8 126.8 126.6 124.3 122.3 117.8 116.2 123.8 141.543UJ 121.7 123.2 122.7 124.7 122.2 12J.2 119.7 120.7 123.2 123.7 125.2 126.0 125.2 122.2 118.2 116.2 123.1 140.850u 119.8 121.8 12J.8 123.3 121.3 118.3 118.3 118.8 121.8 122.3 124.8 123.6 124.3 120.3 117.3 115.8 121.8 139.5

6300 118.6 121.1 119.6 i21.6 119.1 119.1 118.6 117.1 120.6 122.1 125.1 124.5 122.1 121.6 116.1 114.1 121.3 139.080U0 120.2 121.7 12J.2 12o.7 118.1 118.1 111.1 117.2 121.2 121.2 124.2 123.5 123.7 121.7 117.2 114.7 121.0 138.710000 118.9 120.4 113.9 119.9 116.4 117.4 116.4 116.9 119.9 120.9 123.4 122.9 122.9 120.4 117.5 113.6 120.2 137.9

12500 118.7 120.8 113.2 11S.7 116.8 117.7 116.2 117.3 120.8 120.7 123.8 123.7 123.8 12C.8 118.3 115.0 120.6 138.316003 117.3 119.r 116.8 118.3 115.8 115.3 115.3 115.8 118.8 119.3 122.3 122.3 121.8 12C.9 116.8 114.1 119.2 136.920000 116.7 119.2 116.2 117.2 113.7 114.7 114.2 115.7 119.2 119.2 121.2 121.8 121.7 119.7 115.7 112.5 118.6 136.3

OVEPALL 137.0 139.0 137.4 138.8 136.9 135.6 135.6 136.8 139.1 140.1 141.0 141.6 142.C 138.5 136.5 134.8 139.0 156.7



TABLE XVIII. - Continued. FAR-FIELD OVERSPEED NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION

WITH 92 PERCENT OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.

(c) Concluded. 115 Percent speed; fan physical speed, 2488 rpm; fundamental blade passage frequency, 622 hertz

(c-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FPIE CU:NCv MohGLE, DcG

10 20 30 4C 50 O0 70 80 90 100 110 120 130 140 150 160

1/3-CCTAVE srAND SC1ND PRtSSII9 LEVELS (SPL) CN 30.5 METEF RADILS

53 Eu.4 77.4 79.4 78.4 78.9 77.9 80.4 80.9 79.9 82.9 82.9 84.7 83.9 e .4 88.4 89.8

53 78.4 79.9 77.9 76.9 76.9 78.4 79.4 79.4 79.4. 80.4 81.9 83.2 85.9 87.4 90.4 91.3

81 e88. , 88. E7.C 87.5 83.0 82.0J 86.5 85.0 82.5 83.5 86.0 87.2 88.5 S2.0 92.0 93.8

IOu E5.C 95. e. c 82.3 82.0 84.0 82.5 84.3 85.5 85.5 68.0 Ee.8 9C.C 91.0 92.0 91.4

125 93.4 91.4 84.9 87.4 88.9 87.4 83.9 87.9 88.4 90.9 90.9 91.7 93.9 9C.4 90.9 89.8

16hJ Eq.4 88. 87.9 96.4 85.9 87.4 86.9 R9.4 89.9 87.9 90.4 90.7 8.c 8e.4 89.4 90.3

203 c.5 90.5 87.5 8t.U 85.i 84.5 84.0 84.5 85.5 86.5 89.0 90.2 89.5 89.5 89.5 88.4

253 93.0 94.U 89.0 91.5 89.0 89.0 89.5 88.0 88.5 90.0 93.5 94.8 92.5 91.5 90.0 89.9

315 53.5 94.5 91.0 90.5 89.0 89.0 89.5 89.0 90.0 91.5 93.5 S2.3 93.C 92.0 89.5 88.9

401 93.9 9,6.4 S5.4 93.9 92.9 91.4 90.4 91.9 92.4 94.9 C6.9 S7.2 S4.4 S4.4 91.4 92.3

500 S .9 94.9 95..9 G4.9 2.4 91.4 91.9 92.4 93.9 95.4 G5.9 97.1 96.9 94.4 91.9 90.8

63J 101.0 103.5 1300. 103.0 1,J2.0 LU3.5 98.5 101.5 105.0 106.0 104.5 106.2 108.5 104.0 102.5 98.8

8BJ 93.0 95.0 94.0 95.5 93.u 93.0 95.0 96.0 98.0 99.0 99.5 99.2 99.C "7.0 93.0 91.3

L03J 92.5 95.0 94.30 5.0 93.0 92.3 94.1 95.6 97.1 98.6 103.1 99.7 98.6 95.6 92.0 91.4

12530 4.6 lul.6 1i3..
6 101.;6 8.6 96.6 98.1 99.6 98.6 100.6 103.1 103.3 1C2.1 97.6 96.6 94.5

1600 92.6 94.1 94.1 95.L 93.6 92.1 92.1 93.6 96.1 96.1 98.1 98.9 98.1 93.6 91.1 89.C

2O0J 94.7 96.2 9h. 7 '7.7 ib. 94.2 94.2 94.2 98.7 97.7 99.2 130.0 100.2 9Z.7 91.7 90.6

2500 c2.4 94.+ 93.4 95.4 93.9 91.4 91.4 91.4 94.4 95.4 56.9 97.2 96.9 92.4 89.4 87.3

315, 91.3 92.5 F3.3 94.C 2.5 91.C 91.0 93.3 93.0 94.5 S6.5 96.3 96.0 9i.0 87.5 85.9

400G S1.2 92.7 92.2 94.2 91.7 89.7 39.2 93.2 92.7 93.2 94.7 95.5 94.7 91.7 87.7 85.7

80U E '.O 91.c SJ.0 q3.C 90.5 87.5 37.5 38.0 91.0 91.5 94.0 92.8 93.5 89.5 86.5 85.0

630u F7.3 89.8 83.3 90.4 87.9 87.t 87.3 89.1 89.3 90.8 93.8 93.2 9C.e 9C.3 84.8 82.8

80W 8P0.2 89.8 88.3 8E.3 36.2 36.3 85.2 85.3 89.3 89.3 92.3 91.6 91.7 89.8 85.2 82.8

10003 E6.0 87.5 85.0 7.C 93.5 84.5 83.5 84.3 87.0 88.3 93.5 90.0 C0.C 81.5 84.6 80.7

12500 84.4 2e.5 83.9 85.4 82.5 83.4 81.9 83.u 86.5 86.4 89.5 89.4 E9.5 ef.5 84.0 80.7

1600u) el.1 83.0 J.
6  82.1 79.6 79.1 79.1 79.6 82.6 83.1 86.1 86.1 85.6 84.7 80.6 77.9

20000 77.8 8C.3 77.3 78.3 74.8 75.8 75.3 76.8 80.2 83.3 82.3 82.9 82.8 8C.8 76.8 73.6

OVLrALL 1C6. 1C8.3 137.3 13E.7 i06.9 1o)5.5 135.5 106.8 109.1 110.1 110.9 111.5 111.9 108.4 106.6 104.9

DISTANCE SIDLIML P1RC IVED NOISE LEVELS

152.4 M E1.1 91.7 94.9 98.9 99.2 99.1 13J.0 131.1 104.1 1J4.7 105.2 104.9 1G4.C 98.6 93.8 87.3

304.8 U 71.0 82.9 8i.9 90.5 91.1 91.2 92.1 93.6 96.4 97.2 97.2 97.0 96.3 90.7 85.7 78.7



TABLE XVIII. - Continued. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RAT[IO, QF-9 CONFIGURATION WITH 92 PERCENT

OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(d) 120 Percent speed; fan physical speed, 2596 rpm; fundamental blade passage frequency, 649 hertz

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

FtEQOIJ),:CY AAGLE, OcG SI PL POWER
SOURCE LEVEL10 20 30 4C 50 60 70 60 90 100 110 12C 13C 140 15C 160 (SPLI (PWL)

11/3-OCTAVE tiAN SCUNO PRESSURL LEVELS (SPLI CN 1.C METER RADILS

50 114.7 112.7 111.7 114.7 111.2 114.2 114.2 114.2 113.7 112.2 115.7 116.4 118.2 118.2 11 .7 124.1 116.1 133.863 1l9.1 110.6 108.6 108.1 109.o Iul.1 113.1 111.1 109.1 111.1 113.6 114.9 117.1 118.6 120.6 125.0 115.1 132.980 118.1 115.6 115.1 113.1 114.1 114.1 112.6 112.6 114.6 115.1 117.1 121.9 123.1 122.1 122.1 125.5 118.7 136.4

G1J 12C.1 Il1.e 118.1 116.6 115.6 116.6 114.6 116.6 117.6 117.6 11.6 121.4 122.1 122.6 123.6 123.5 119.4 137.2125 123.7 125.7 125.2 122.7 122.2 119.7 119.2 120.2 120.7 122.2 123.2 122.4 123.7 123.2 123.7 123.0 122.4 140.1
16J 124.2 123. 122.6 120.1 121.6 119.6 119.1 121.6 121.1 121.6 122.1 12C.9 121.7 121.6 121.6 121.0 121.3 139.1

200 125.6 124.6 123.6 12C.6 115.1 118.6 118.1 119.1 117.1 119.1 122.6 122.4 124.1 122.1 121.6 120.5 121.2 138.9253 127.2 125.7 124.7 124.7 121.7 121.7 123.2 12u.7 121.7 123.Z 126.7 124.9 126.2 124.7 121.7 121.6 123.8 141.5
315 127.1 125.6 126.6 125.1 122.1 122.6 121.6 122.6 122.6 123.6 125.6 124.9 126.1 124.1 122.6 120.0 124.0 141.8

4Uv 12'.7 126.2 128.2 125.7 125.7 124.2 124.2 127.2 126.7 127.2 132.7 131.9 125.7 126.7 123.7 122.C 128.1 145.85uo 125.2 12F.7 12,5.2 126.2 121.2 124.2 124.7 124.7 128.2 127.2 129.2 128.0 130.2 126.7 123.7 122.1 127.0 144.763J 133.7 131.2 137.2 136.7 134.7 131.1 132.7 132.2 133.7 134.2 137.2 138.5 13S.2 134.7 132.7 128.6 135.4 153.1

300 12.8 125.3 127.3 127.., 127.3 125.8 126.8 128.8 130.3 130.8 132.8 131.0 131.E 125.8 125.3 123.6 129.4 147.110o0 124.3 124.8 126.3 127.8 127.3 125.3 125.3 127.8 129.3 129.8 132.3 130.0 131.8 127.8 123.8 123.2 128.7 146.4
125J 128.5 129., 131.C 130.5 129.5 128.u 13J.5 129.5 130.5 132.5 135.0 131.7 133.C 12E.5 125.0 124.9 131.0 148.7

160J 124.J 124.5 126.5 127.C 126.u 125.. 124.0 126.5 128.5 129.0 131.0 130.3 131.C 127.0 123.0 120.9 127.5 145.62,o)3 124.7 126.2 126.7 128.1 127.2 126.2 124.2 126.2 129.2 129.7 132.7 130.4 132.2 127.7 123.7 121.6 128.8 146.5
2500 122.4 123.9 12+.9 126.4 124.4 123.9 122.9 123.39 126.9 127.9 130.4 128.7 128.9 125.9 121.4 118.9 126.5 144.3

315u 121.7 122.2 124.2 125.7 123.2 123.2 121.7 122.7 125.2 127.7 130.2 127.5 127.1 125.2 120.2 118.2 125.8 143.5400J 12.2 123.7 124.2 125.7 123.2 123.2 12J.7 122.7 125.2 126.2 128.7 126.5 127.7 125.2 120.2 117.6 125.1 142.85)uu 126.3 122.3 122.2 124.8 122.3 12J.8 11.8 121.3 123.8 124.8 127.3 125.2 12(.8 122.8 120.3 116.8 123.8 141.5

630.J ]1.7 121.7 121.7 122.1 115.6 121.2 119.2 11
9
.u 122.2 125.2 127.7 126.0 124.7 125.2 118.7 115.7 123.4 141.180O) 12o.2 122.2 121.7 121.7 L19.2 120.2 118.2 LL9.7 123.7 124.7 127.2 124.6 125.7 124.7 119.7 115.8 123.2 140.9

lOu., 11P'.3 12u.
8 

12J.3 120.8 117.3 119.3 116.8 118.9 121.8 123.3 126.3 123.8 124.8 123.3 115.4 115.0 122.1 139.8

12'"0) 1'..! 121.? 119.7 121.2 117.2 1L9.2 117.2 119.7 123.3 123.7 126.2 124.7 125.2 123.2 12C.3 115.5 122.5 140.216-uJ I11,.0 119.U 119.3 118.8 116.3 117.3 115.8 117.3 121.3 122.3 125.3 123.3 123.8 122.8 119.3 115.0 121.1 138.820..0J 11.7 118.7 117.7 118.2 11t.6 116.2 115.2 117.7 121.2 122.2 124.7 12..2 123.2 122.7 118.2 114.C 120.7 138.4

PVL-~2 I l. 1 -. 138.1 141.0 14C.S 13-.4 137.8 138.0 138.8 140.5 141.3 144.0 143.1 143.E 14C.6 137.8 136.4 140.9 158.7



TABLE XVIII. - Concluded. FAR-FIELD OVERSPEED NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION

WITH 92 PERCENT OF TAKEOFF NOZZLE AREA AND TAKEOFF ROTOR SETTING ANGLE

[SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.]

(d) Concluded. 120 Percent speed; fan physical speed, 2596 rpm; fundamental blade passage frequency, 649 hertz

(d-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

F GL' , DlGFF Lril Ai,,\:v A L O, L :G

1, 20 3, 40 5J 60 70 30 90 130 11G 120 13C 140 15C 160

1/3-CTAVt. BANO SCU(N) PRESSIIPe LIEVELS (SPL) CN 30.5 METER RADILS

50 FS.C 83.0 82.6 85.. 81.5 84.5 34.5 84.5 84.0 82.5 86.0 86.7 68.5 88.5 90.G 94.4

63 79.4 80.9 7P.9 78.4 79.9 79.4 80.4 81.4 79.4 81.4 83.9 85.2 87.4 88.9 90.9 95.3

80 88.4 85.9 85.4 63.4 84.4 84.4 82.9 82.9 84.9 85.4 E7.4 92.2 93.4 92.4 92.4 95.8

luJ 9.4 88.9 89.4 16.
c  85.9 86.9 84.9 86.9 87.9 87.9 89.9 51.7 92.4 92.9 93.9 93.8

125 9 ;.0 96.0 95.5 93. 92.5 90.0 89.5 90.5 91.0 92.5 93.5 92.7 94.C 93.5 94.0 93.3

160 94.5 93.') 92.9 90.4 91.9 89.S 89.4 91.9 91.4 91.9 92.4 91.2 92.0 91.9 91.9 91.3

200 c5.9 S4.9 93.S SC.S 8.4 88.9 88.4 89.4 87.4 89.4 S2.9 92.7 S4.4 92.4 91.9 90.8

250 C7.5 96.O ;5.C 95.0 92.j 92.0 9D.5 91.0 92.i 93.5 97.0 95.2 96.5 95.0 92.0 91.9

315 97.4 c5.9 96.9 95.4 92.4 92.9 91.
Q 92.9 92.9 93.9 95.9 95.2 96.4 94.4 92.9 90.3

400 96.9 c6.4 9'.4 95.9 95.9 94.4 94.4 97.4 96.9 97.4 102.9 102.1 99.9 S.9 93.9 92.2

5jv 5.4 95.9 95.4 96.4 97.4 94.4 94.9 94.9 98.4 97.4 99.4 98.2 100.4 96.9 93i9 92.3

63u 1C2.9 10C1.4 107.4 iL6.9 1J4.9 101.9 102.9 102.4 103.9 104.4 107.4 C108.7 109.4 104.9 102.9 98.8

R .J c.i 9,5.5 97.5 97.5 97.5 96.0 97.0 99.0 100.5 101.0 1C3.0 1CI.2 1C2.C ICC.0 95.5 93.8

100 c4.5 95.0 96.4 *)3. 957.5 95.5 95.4 98.0 99.5 100.0 102.5 10C.2 1C2.C 98.0 94.0 93.4

125J S8.6 09.L 101.1 100.6 99.6 98.1 100.6 99.6 100.6 102.6 105.1 101.8 103.1 98.6 95.1 95.0

1600 94.1 94.6 ,6.6 97.1 96.1 95.1 94.1 96.6 98.6 99.1 101.1 100.4 101.1 97.1 93.1 91.C

2000 94.7 96.? 96.7 98, 97.2 96.2 94.2 96.2 99.2 99.7 102.7 100.4 102.2 97.7 93.7 91.6

250 92.3 93.Al 94.8 ,96.3 94.3 93.8 92.8 93.8 96.8 97.8 100.3 98.6 98.8 S5.8 91.3 88.8

3150 91.4 92.9 93.9 95.4 92.9 92. 91.4 92.4 94.9 97.4 99.9 97.2 97.4 94.9 89.9 87.9

400)j 1.7 s,.2 93.7 95.2 92.7 92.7 9J.2 92.2 94.7 95.7 98.2 96.0 97.2 94.7 89.7 87.1

5000 89.5 91.5 91.5 94. 91.5 90.j '18.u 9u.5 93.0 94.u 96.5 94.4 96.0 92.0 89.5 86.0

6303 F7.4 cu.4 9).4 90.9; 88.4 89.9 87.9 88.3 90.9 93.9 96.4 94.7 93.4 93.9 87.4 84.4

80JJ FP.3 ,. 3 9).6 89.3 87.3 88.3 86.3 87.8 91.8 92.8 95.3 92.7 93.7 92.8 87.7 83.9

1000 6.4 87.9 87.4 87.) 84.4 8b.4 33.9 86.0 88.9. 90.4 93.4 9C.9 91.9 90.4 86.5 82.1

125uJ F3.9 86.9 85.4 86.9 82.9 84.9 82.9 85.4 89.0 89.4 91.9 90.4 90.9 88.9 86.0 81.6

161,00 nC.6 83.0 82.1 8?.6 80.1 81.1 79.6 81.1 85.1 86.1 89.1 87.1 87.6 86.6 83.1 78.8

20J)J 7f,.8 79.8 78.8 79.3 75.7 77.3 76.3 78.7 82.3 83.3 85.8 84.3 84.3 83.8 79.3 75.1

OVERALL 1CS. 108.7 111.1 110.9 109.5 107.8 108.0 108.8 110.4 111.2 113.9 113.0 113.8 11C.4 107.8 106.5

DISTANCt SIDeLINL PERCLIVED NOISE LEVELS

L152.4 M 83.6 91.3 98.5 101.2 101.5 1I1.4 101.9 103.3 105.6 106.3 108.5 106.5 106.0 100.7 95.1 88.4

304. M 73.8 82.5 9).4 93.3 93.8 93.4 91.4 95.6 97.7 98.3 100.5 98.8 98.2 92.6 87.0 79.8



TABLE XIX. - FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATION WITH REVERSE NOZZLE

AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR

00 [SPL referenced to 2x10 - 5 Pa; PWL referenced to 0.1 pW.]

O (a) 86 Percent speed; fan physical speed, 1935 rpm; fundamental blade passage frequency, 483 hertz

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

7.Fr 'J.,Cv >9.;L., .G SIMPLE POWER
SOURC LVEL1 20 30 40 bJ3 7) 80 90 130 110 120 13C 140 153 160 (SPL) (PWL)

1/3-1(LIAV: JANI S.jUNO PFcSSMJ' LtVcLS (SPL) CN 1.0 METER PAOILS

b) 12 .i 16.2 12i .2 I23.' 122.9) 123.5 122 .4 122.2 121.C 120.7 121.5 122.5 122.5 121.0 120.5 121.4 122.5 140.2S 122.9
)  123., 122.0 12u. 12 0.0 12j.4 119.9 119.6 119.1 118.1 117.1 118.3 117.7 118.6 117.7 118.6 119.6 137.3

9J 12'.7 125.2 121.4 121.0 123.2 119.7 118.6 117.4 11o.9 116.2 116.2 115.8 115. 116.7 116.7 116.5 119.C 136.7

IOu 125.( 127.1 12'6. 7 125. 12,.9 124.2 123.6 122.1 121.S 122.1 120.1 121.3 121.I 12C.1 11S.7 120.6 123.2 140.9
12 2 1.2 12P.6 13J.,? 12 P.4 127.2 127.9 125.9 126.4 124.9 125.4 125.4 124.5 126.2 127.1 125.6 123.4 126.6 144.3
16i 122.4 1?7. 12 12.? 12

;
. 128. 127.o0 12 126.9 126.4 125.4 124.Q 125.6 126.7 125.7 126.7 126.9 126.8 126.9 144.6

2J, 121.6 124.8 125.C 125.3 125.3 124.6 123.3 122.8 122.3 121. 1.8 8121. 123.4 122.5 122.5 123.5 124.7 123.5 141.21Li 1;1.5 125., 12 i. 125.3 123.9 122.5 121.0 119.1 118.8 118.8 120.5 11;.7 120~6 121.8 121.3 122.7 121.8 139.5
1 I I11 .3 124.3 125. 126.3 124.8 122.7 123.7 113.3 117.7 117.u 117.0 11E.4 115.1 12C.7 121.2 122.2 121.6 139.3

3J 120.6 126.1 126.P 127. 125.3 12J.5 12J.1 119.3 111.8 118.5 117.6 11e.9 121.C 122.3 122.3 123.0 122.4 140.100 127. 
. 
132. 

7  
133.2 133.5 133.3 131.2 124 .0 124.3 12J.0 122.3 123.2 126.1 131.0 131.8 129.2 129.9 129.5 147.2, C 1/4.0 1 Z .9 13 .' 131j . i28. v 12).,j 122.5 12U.9 118.2 118.4 118.5 121.3 122.7 124.7 124.9 125.6 125.4 143.1

)3 12;. 131..; 12.7 L31.2 126. 125.7 123.5 120.9 119.0 118.4 117.9 120.1 122.5 125.0 124.5 126.4 125.9 143.610u) 124. 13u..l 11.7 130.1 127.4 i25.2 122.7 120.2 118.2 117.1 117.1 12u.3 123., 125.1 125.7 127.3 125.3 143.0
15 1,2.' 12 .7.7 121.7 128.3 126.u 123.7 121.7 119.J 116.3 115.3 115.8 11 .1 122.3 123.8 124.5 125.1 123.6 141.3

LhbU j i 1. 127. 12J.9 12,.2 125.j 123.8 121.0 118.7 116. 114.8 115.2 118.8 121.7 123.7 124.7 125.1 123.4 141.12u0u 12u. 125.' 121.) L26.6 124.6 122.6 119.8 117.3 114.8 113.6 114.3 117.4 12u.6 122.3 123.8 123.5 122.0 139.7
2530, 118 .2 124 129. 12.7 124. 122.7 12U. ) 118.4 115.7 113.7 112.5 113.4 116.8 115.4 12C.7 122.4 121.8 120.3 138.0

31RJ 117.1 123. 124. 124.0 121.8 1230. 118.6 115.1 113.6 112.1 112.8 11 .4 117.2 12C.1 121.5 121.4 119.6 137.3L3,, 1 . i2 .. 124.3 123.b 122.0 120.3 117.6 115.1 112.8 111.u 112.1 115.1 117. 116.5 120.8 120.4 119.1 136.8
50 0 115. 1 2J . 127.' 122.? 120.J 118.4 115.9 i12.9 11I.J Iu9.2 i10.2 112.8 115.7 115.S 119. 118.3 117.2 134.9

6330 114. 1230. 120.) 121.1 IIE. 6 120.0 117.1 112.3 112.0 110.6 111.1 113.6 114.4 116.3 117.4 118.1 116.9 134.60JOJ 114.1 12 .
I 

121.4 121.1 11c.2 116.7 116.1 112.6 111.6 109.4 109.5 112.0 114.4 115.0U 118.1 117.7 116.6 134.3
1Ju3 112. .118.i 11).6 115.8 117.6 118.1 11+.5 111.5 110.5 108.1 107.8 10 .8 112.3 113.1 115.8 115.6 115.1 132.8

1253J3 III. 111.1 119.1 11.5 117.8 117.8 114.0 110.6 1u9.3 107.5 1,7.3 108.3 111.1 111.4 115.3 113.5 114.4 132.11600J 10.4 115.') 11. 7 117.4 115.4 115.4 111.9 108.4 107.2 105.7 104.5 105.4 107.5 105.1 110.9 111.6 112.2 129.9
20,: 03 IL7.4 112.) 114.4 114.7 112.4 112.0 109.2 u6 .4 104.0 13.1 1C0.7 102.2 1C . 105.4 107.9 107.3 109.3 127.0

OVF' ALL 1'.5 14u.7 141., 141.2 135.6 138.2 135.6 134.5 133.0 132.8 133.0 134.4 136.4 137.4 137.1 137.6 137.2 154.9



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.]

(a) Concluded. 86 Percent speed; fan physical speed, 1935 rpm; fundamental blade passage frequency, 483 hertz

(a-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FF.E CL : :?IrY  AhGLzt DLG

1: 20 3.) 40 5J 60 70 80 90 100 110 12C 13C 140 150 160

1/3-1CTAVI. HN9) SCi NO PrZSSUF1, LEVLLS (SPL) CK 30.5 METtk RACILS

j *5 c,'t.5 94. S3.8 93.2 93.8 92.7 92.5 91.3 91.u S1.8 S2.8 S2.8 91.3 90.8 91.7

oi ,3.2 -?. i Q3.2 9l.2 91.2 90.7 0 .2 89.9 89.4 88.4 87.4 88.6 88.0 88.9 88.0 88.9

qj -,*.L )5.,' 9)3.7 91.5 90.5 90.U 83.9 87.7 87.2 86.5 66.5 8.I1 E5. 87.0 87.0 87.2

100 c1.; ./4 .7.C 96.2 S5.2 94.5 93.9 92.4 92.2 92.4 90.4 91.6 S2.C SC.4 SC.C 90.9

125 , 10..5 98.7 97.5 98.2 95.2 96.7 95.2 95.7 95.7 94.8 96.5 91.4 95.9 93.7

1(o c;.7 97.9 0.. 5 9.7 SE.7 -7.9 97.2 96.7 95.7 95.2 95.9 97.0 S6.C 97.0 97.2 97.1

200 '.2.1 5.1 15.3 95.6 95.6 94.9 93.6 93.1 92.6 92.1 92.1 93.7 92.8 92.8 93.8 95.%

253 1L. 5.9 S5.3 95.3 94.1 92.3 91.3 90.1 89.1 89.1 90.8 9.O 90.9 ;2.1 91.6 93.0

315 ,C.1 Q4.6 9,.1 96.6 95.1 93.0 91.0 88.6 88.0 87.3 87.3 88.7 90.C 91.0 91.5 92.5

433 cu.9 C6.3 91.0 97.2 95.5 93.7 93.3 89.5 88.0 88.7 E7.i 89.1 51.2 92;.5 92.5 93.2

503 C7.5 102.9 103.5 103.7 10U3.5 lul.4 94.2 94.5 93.2 92.5 93.4 96.3 1Cl1.2 102.0 99.4 100.1

f-3 'T. 10j.1 131.1 101.4 98.2 96.2 92.7 91.1 88.4 88.6 88.7 91.5 92.9 94.9 95.1 95.8

iju '(-.l l1u.2 102.9 101.4 98.4 95.9 93.7 91.1 89.2 88.6 88.1 90.3 92.7 95.2 94.7 96.6

Ibc) '4.9 1lC.3 1Jl.q 100.3 97.6 95.4 92.9 90.4 88.4 87.3 87.3 90.5 S4.1 95.3 95.9 97.5

125) c. . 7.1 99.8 98.4 96.1 93.3 91.8 89.1 86.4 85.4 85.9 89.2 92.4 92.9 94.6 95.2

lu0 'A*.q. 10.4 9.6 98.5 95.9 93.9 91.1 88.8 86.1 84.9 E5.3 ee88.9 91.E 3.8 94.8 95.2

23j) (.. 95.6 97.9 96.1 9,.6- 92.6 89.8 87.3 84.8 83.6 84.3 87.4 90.6 S2.3 93.8 93.5

25j, Pq.1 14.1 95.6 94.6 92.6 9u.3 38.3 85.6 83.6 82.4 83.3 86.7 89.3. 0O.6 92.3 91.7

315 F' .e 9-S.2 94. 93.7 91.5 9uJ.5 88.3 84.8 83.3 81.8 E2.5 86.1 87.C 89.8 91.2 91.1

4.LJ F6.1 92.1 S3. 93.1 91.5 89.3 87.1 84.6 82.3 80.5 81.6 85.2 66.8 88.0 90.3 89.9

5J3u, -..6 P.1.3 91.6 S1.4 89.;. 87.6 85.1 82.1 80.2 78.4 79.4 62.0 E4.9 85.1 88.2 87.5

t3u., P__.1 8S.2 8;.6 8'.8 87.3 8U.7 85.8 81.0 80.7 79.3 79.8 82.3 E3.1 85.0 86.1 86.8

8333 E2.2 88.3 8).5 89.2 87.3 86.8 8.2 80.7 79.7 77.5 77.6 80.1 82.5 82.1 86.2 85.8

IO)3J 70.9 85.t 8h.7 86.9 84.7 85.2 81.6 78.6 77.6 75.2 74.9 76.9 79.4 80.2 82.9 82.7

125cu 71.f F.2.8 83.S 85.2 83.5 83.5 74.7 76.3 75.1 73.2 73.0 714.1 7.S 71.2 81.1 79.3

16uOJ3 7.3 7e.7 8d.5 81.3 79.3 79.3 75.8 72.3 71.1 b9.6 68.4 69.3 71.4 73 0 74.8 75.5

2o tC 15.5 74.1 75.6 75.
c, 

73.6 73.2 70.4 67.5 65.2 64.3 61.9 63.4 64.9 66.6 69.1 68.5

OVr AL It ICL.7 IIC. 111. I11. 109.7 108.3 105.7 104.6 103.2 103.0 103.2 104.6 1C6.5 107.5 107.2 107.7

DIST Nt. SiOcL1NL PERCEIVED NOISE LEVELS

152.4 V 79.S 93.2 SC.6 10%.8 ICl.. 4u.0 98.7 97.1 95.4 94.8 94.8 96.4 S8.C 97.3 94.1 90.2

304.p V 7L.4 84.7 90.4 S3.C 93.8 93.5 '0.7 89.7 87.6 87.5 87.4 88.9 90.5 89.6 85.9 81.6



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) 93 Percent speed; fan physical speed, 2099 rpm; fundamental blade passage frequency, 524 hertz

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

FK ECUICY ANGLE, D6G SIMPLE POWER
SOURCE LEVEL10 20 30 4C 5u 60 70 80 90 luO 110 12C 130 140 15C 160 (SPL) (PWL)

1/3-II CTVc iwlO SCUND PRSS'Jr LEVELS (SPL) CN 1.0 METER RADIUS

5J 12'.:) 127.3 12'.3 124.1 124.8 124.8 124.3 123.6 122.1 121.6 122.6 122.9 122.3 123.1 121.8 122.3 123.7 141.46.1 12 . 1?4.8 12-.5 122.1 122.5 121.3 121.3 121.1 120.0 119.1 118.6 119.9 118.8 119.5 118.1 118.8 121.0 138.7
qJ 12t.u 127.2 12..8 123.3 123.0 122.2 123.7 119.0 118.3 118.0 117.7 116.9 117.2 117.7 117.5 118.5 120.8 138.5

103 127.6 129.1 123.5 128.C L27.u 126.0 125.1 123.8 124.1 123.5 122.1 122.9 123.5 121.5 120.1 121.2 125.C 142.7125 127.8 130.3 131.2 130.5 129.3 128.6 127.7 128.3 127.3 127.7 127.2 125.4 127.7 128.5 128.0 125.9 128.3 146.0
16) 124.5 129.0 131.3 131.3 13L.5 129.8 129.5 128.3 128.1 127.3 127.6 128.1 127.8 128.8 129.0 129.C 129.0 146.7

20J 124.5 127.J 121.2 127.5 127.2 127.2 125.8 125.2 124.8 123.8 124.C 125.1 125.C 125.0 126.3 127.1 125.8 143.5253 122.7 128.2 I27.6 127.4 126.2 124.9 123.6 122.4 121.9 121.1 121.6 122.5 122.7 123.9 124.2 124.4 124.2 141.9
315 121.4 126.1 12.4 128.1 126.7 124.9 122.4 121.2 123.9 119.6 120.4 120.8 121.9 122.9 123.4 124.0 123.7 141.4

40.) 12C.1 121.8 127.H 128.4 126.3 124.6 122.1 120.8 120.1 120.3 119.8 120.3 120.S 122.1 122.8 123.0 123.5 141.2503 127.2 134.2 134.9 134.9 134.9 132.9 12, .4 126.1 123.9 126.4 123.1 126.3 127.6 121.2 127.7 130.6 130.4 148.153J 12i.2 131.'+ 132.4 132.2 130.1 128.6 124.7 122.7 120.9 120.4 119.2 121.7 123.7 125.6 125.7 126.6 126.9 144.6

8vu 126.4 L32.9 133.9 133.3 13C.8 128.1 125.6 123.1 121.8 119.9 119.8 122.2 124.1 126.6 126.6 128.C 127.8 145.51000 12'.u 131.1 133.u 131.6 12q.6 127.3 125.1 122.5 120.3 118.8 119.1 122.1 124.5 126.1 127.8 128.7 126.9 144.6
125) 122.c 129.4 131.4 129.7 128.J 125.5 123.4 121.4 118.9 117.5 117.4 120.5 124.C 125.0 126.4 126.9 125.3 143.0

16UU 122.1 129.1 131.1 130.1 123.2 126.1 123.7 121.2 119.1 116.9 116.9 120.3 123.4 124.9 126.4 126.6 125.3 143.02003 121.0 12R.j 129.5 128.5 127.2 124.5 122.2 120.2 117.7 115.8 116.5 119.9 123.0 124.2 126.0 125.2 124.1 141.8
25JJ 119.1 125.6 127.9 126.6 125.1 123.2 121.1 118.6 116.9 115.3 115.8 119.0 121.4 12;.7 124.4 124.2 122.5 140.2

315J 11F.3 125.4 126.h L25.9 124.4 123.4 121.3 118.4 116.6 115.3 115.9 119.2 120.4 121.8 124.1 123.8 122.0 139.74300 117.9 124.7 126.2 125.7 124.5 122.4 123.2 118.0 116.2 114.0 114.4 117.6 12C.C 12C.7 123.2 122.8 121.4 139.1
sO,) 11'.4 122.6 124.A 124.4 122.6 120.9 118.3 116.1 114.3 111.9 112.8 115.1 117. 117.4 121.4 120.4 119.6 137.3

6300 115.7 i22.4 123.4 123.0 121.4 122.6 119.4 115.2 115.9 113.6 113.9 115.8 116.5 11.0 120.0 120.2 119.3 137.08000 11.1 122.1 123.4 123.1 122.1 121.6 118.3 115.6 115.1 112.6 112.4 114.2 116.8 116.9 120.1 120.1 119.0 136.7
10000 11l.1 123.2 121.7 122.1 120.4 120.8 117.1 114.8 114.1 110.9 110.9 112.4 114.9 115.1 118.2 118.0 117.6 135.3

12500 112.7 119.4 123.5 121.7 120.4 120.0 116.2 113.7 112.9 110.4 110.2 111.0 113.5 113.2 117.2 116.2 116.8 134.5160C00 11C.6 117.9 11,. 119.4 118.4 117.9 114.1 111.3 110.8 108.3 107.2 108.0 1C9.7 111.1 113.2 113.8 114.6 132.3
20000 1(8.9 114.3 116.8 ll6.5 115.3 115.2 111.7 109.0 107.8 105.8 103.6 104.6 1C6.1 107.5 110.3 109.8 111.8 129.5

OVLPALL 137.19 142.4 143.4 142.9 141.7 140.2 138.0 136.5 135.5 135.1 134.7 135.8 137.C 137.9 138.7 139.2 138.9 156.7



TABLE XIX. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATIONIWITH REVERSE NOZZLE

AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR

(SPL referenced to 2x10 - 5 Pa; PWL referenced to 0. 1 pW.

(b) Concluded. 93 Percent speed; fan physical speed, 2099 rpm; fundamental blade passage frequency, 524 hertz

(b-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

Ft .) _FCY ANLE DEC.

10 20 Y3 43 53 60 70 80 90 100 110 120 130 140 150 160

1/3-oCTAVC BAND SCUN) PReSSUPF LEVELS (SPLI CN 30.5 4ETtR RADILS

5J cs.3 5S7.6 54.6 S4.4 '5.1 95.1 94.6 93.9 92.4 91.9 52.9 53.2 S2.f 53.4 52.1 92.6

t3 96.6 95.1 93.8 92.4 92.8 92.1 91.6 91.4 90.3 89.4 88.9 90.2 89.1 89.8 88.4 89.1

A) S6.3 97.6 94.1 93.6 93.3 92.5 91.0 89.3 88.6 88.3 88.0 87.2 E7.5 e.0 87.8 88.8

10,i 57.c 99.4 SP.8 98.3 57.3 96.3 95.4 94.1 94.4 93.8 92.4 93.2 S3.8 1.8 90.4 51.5

12~' 1;8.1 10 .6 lU1.5 10.8 9S.0 99.1 98.0 98.3 97.6 98.0 97.5 95.7 98.0 58.8 98.3 96.2

1'J 5 4. 9S. 101.t 1J1.6 10C.8 100.1 99.6 98.6 98.4 97.6 S7.9 58.4 58.1 55.1 95.3 99.3

20;o c4.8 97.3 C7.5 7.H 97.5 97.5 96.1 95.5 95.1 94.1 54.3 55.4 S5.2 5.3 96.6 97.4

250 01.u oq. 97.9 97.7 96.5 95.2 93.9 92.7 92.2 91.4 91.9 52.8 93.C 94.2 94.5 94.7

315 91.7 96.4 97.7 98.4 S7.0 95.2 92.7 91.5 91.2 89.9 50.7 91.1 92.2 9-.2 93.7 94.3

40J3 1.0 57.C 9'1. 98'.6 6.5 94.3 92.3 91.0 90.3 90.5 90.0 90.5 91.1 92.3 53.0 93.2

500 c7.4 104.4 105.1 105.1 105.1 103.1 98.6 96.3 94.1 96.6 93.3 96.5 97.8 S7.4 97.9 100.8

630 94.4 1G1. 102.6 102.4 i03.3 98.8 94.9 92.9 91.1 90.6 89.4 91.9 53.9 55.8 95.9 96.8

110) C.6 103.1 104.1 103.5 101. 98.3 95.8 93.3 92.0 90.1 90.0 92.4 54.3 56.8 96.8 98.2

iuJj 15.2 11.5 101.2 lj1.8 95.8 97.5 95.3 92.7 90.5 89.0 89.3 92.3 54.7 56.3 98.0 98.9

125) S3. 99.5 131.5 99.8 98.1 95.6 93.5 91.5 89.0 87.6 87.5 9C.6 54.1 95.1 96.5 97.0

1600 <2.2 9r.2 11.? 1 3.2 98.3 96.2 93.8 91.3 89.2 87.0 87.0 50.4 53.5 55.0 56.5 96.7

2u3) 1.0U ';98. ;) 0. 5 98.s 97.2 94.5 92.2 90.2 87.7 85.8 86.5 89.9 93.C 94.2 96.0 95.2

250) 89., 5. . 97.8 96.5 95.0 93.1 91.0 88.5 86.8 85.2 85.7 88.9 51.3 92.6 94.3 94.1

3150 1.*C '5.1 5,.3 95.6 'St.1 93.1 91.0 88.1 86.3 85.0 E5.6 88.9 50.1 91.5 93.8 93.5

400J PF7.4 .'1.2 95.7 95.2 94.3 91.) 89.7 87.5 85.7 83.5 83.9 87.1 89.5 SC.2 92.7 92.3

50uJ F .6 91.i A S.; 93.6 91.8 90.1 87.5 85.3 83.5 81.1 82.0 84.3 E7.1 86.6 90.6 89.6

£3,J E4.4 91.1 92.1 91.7 9C.1 91.3 8H.1 83.9 84.6 82.3 82.6 84.5 £5.2 86.7 88.7 88.9

PJOOu ?.2 93.2 01.5 9i.z 96.2 89.7 86.4 83.7 83.2 80.7 80.5 82.3 84.9 85.0 88.2 88.2

10000 81.2 87.3 83.8 89.2 87.5 87.9 84.2 81.9 81.2 78.U 78.0 79.5 82.0 82.2 85.3 85.1

125u) 78.5 85.1 86.2 87.4 86.1 85.7 81.9 79.5 78.7 76.1 76.0 76.8 79.2 75.0 83.0 82.0

16Ju) 74.5 81.7 8..A 83.3 82.3 81.8 78.0 75.2 7..7 72.2 71.1 71.9 73.6 75.0 77.1 77.7

2000u 70.0 7c.) 77.9 77.7 76.5 76.4 72.9 70.2 69.0 67.0 64.8 65.8 87.3 6E.7 71.5 71.0

OVi PALI 1(P.1 112.5 113.5 113.C 111.8 110.2 108.1 106.7 105.7 105.3 104.9 106.0 107.2 108.1 108.8 109.2

II srTAIC SIDELINE PERCEIVED NCISi LEVELS

152.4 ': 1).6 94.9 103.3 102.5 1C.
, 103.3 101.2 99.6 98.3 97.7 96.5 98.0 58.5 51.6 96.0 91.6

S304.F v 31.2 86.4 92.1 94.7 95.8 95.5 93.5 92.3 90.6 90.4 88.8 90.2 50.4 85.2 87.1 83.0



TABLE XIX. - Continued. FAR-FIELD NOISE OF 1. 2 PREtbUrm kA'T'IU, QF-9 CONFIGURATIONWITI LkVEkwE NOZZLE

AND REVERSE ROTOR SETTING ANGLE, WITH BLAST DEFLECTOR

[SPL referenced to 2x10- 5 Pa; PWL referenced to 0. 1 pW.]

(c) 100 Percent speed; fan physical speed, 2257 rpm; fundamental blade passage frequency, 564 hertz

(c-1) Data referred to source and normalized to 1 meter
Fk u0 iCY ANGLE., I :G SIMPLE POhER

SOURCE LEVELIC 2C 30 4C 5) 6J 70 80 90 130 1lu 12C 13C 140 150 160 (SPLI (PWL)

1/3-{OCTaVIt PAI,) SOUND PRESSUHF LEVELS (SPL) CN 1.(. METER RADIUS

5J0 1.j.9 132.4 125.4 125.7 I 6.1 12t.9 125.7 124.7 123.9 122.9 123.4 123.7 123.f 123.4 123.1 123.5 125.6 143.363 13'.2 133.7 123.8 124.2 123.5 123.5 122.7 122.7 121.5 123.3 119.8 120.1 119.7 11S.8 120.3 120.6 123.2 140.90: 131.5 13.-) 125.7 126.- 125.7 124.5 122.7 121.4 120.4 119.7 112.2 118.0 118.4 118.9 118.7 120.1 i23.4 141.1
O1u 131.9 132.2 13.. 122.9 12S.4 128.2 126.5 125.7 125.4 125.7 123.0 113.6 125.2 124.5 122.0 122.4 127.0 144.7125 131.8 133.3 132.2 132.5 131.3 131.2 129.8 129.8 129.0 129.2 128.8 127.8 127.7 125.7 129.7 127.4 130.1 147.8160 12,.2 131.3 133.5 133.5 1J2.8 132.C 131.3 130.8 129.3 129.2 129.2 129.6 13C.C 13C.C 130.5 130.7 131.0 148.7

2.;) 128.6 i3u.4 129).1 129. 12S.6 128.8 128.1 127.6 126.6 126.4 126.4 12;7.4 127.4 12f.8 127.8 125.1 128.0 145.7253 12,.9 13G.9 129.6 130.1 128.9 127.1 126.4 124.8 124.3 123.8 123.9 124.5 125.4 126.1 126.6 127.0 126.7 144.4315 12,.1 128.4 128.9 13U.1 12.92 126.9 125.3 123.8 123.3 121.9 122.4 123.4 123.S 125.4 125.4 125.8 125.9 143.6
()(! 124.3 128.5 12d.6 12.H 127.3 125.8 123.6 122.6 122.0 122.U 121.6 121.5 122.3 123.8 124.3 124.2 124.5 142.650V ) 125.9 132.2 132.6 134.4 132.7 129.2 127.2 125.2 123.7 122.6 122.1 123.0 128.7 132.1 134.S 129.6 129.7 147.4630 127.3 134.6 135.5 136.6 134.5 130.8 128.8 126.5 125.0 123.8 123.6 124.7 131.0 134.1 136.8 131.7 131.7 149.4
RO1) 12-.8 134.u 13t,.C 139.1 132.8 13J.5 127.8 126.0 123.5 122.1 121.3 123.2 12!.8 127.1 128.1 129.G 129.6 147.3IUi0 125.1 132./ 134.6 133.2 131.1 128.9 125.9 124.7 122.4 120.9 120.6 122.5 125.8 127.1 128.2 129.3 128.3 146.0125) 12?. 131.4 133.5 132.9 13L.9 128.4 125.2 124.0 121.7 120.4 119.9 122.6 125.7 127.4 128.4 128.4 127.8 145.5

1ol 122.6 130.1 132.8 131.9 130.1 128.4 126.4 124.1 121.1 119.6 119.3 122.C 125.1 128.6 128.1 127.8 127.2 144.920u0 121.9 129.4 131.7 130.Q 129.4 127.2 124.7 122.4 120.2 118.6 118.7 121.3 124.6 125.7 127.4 126.8 126.2 143.925u0 I19.8 127.9 129.6 12S.3 127.4 125.9 123.9 121.4 119.1 117.6 118.1 12C.9 122.S 124.4 126.3 125.7 124.7 142.4
3150 119.1 127.2 129.9 128.2 126.9 125.? 123.9 121.1 118.9 117.9 117.9 120.7 122.2 121.9 125.6 125.5 124.2 141.94000 11].5 126.7 128.5 128.C 126.7 125.4 123.0 121.0 118.5 116.9 117.0 119.5 121.7 122.7 125.0 124.3 123.7 141.4500] 117.1 124.8 126.8 127.3 124.8 123.3 121.1 119.1 116.6 115.0 115.8 116.6 119.f 119.8 123.5 122.2 121.9 139.6
630J 11u.2 124.4 125.5 125.9 123.7 125.2 122.2 118.0 118.U 116.5 116.7 117.8 118.0 12C.O 121.9 122.0 121.7 139.480)3 116.0 124.4 126.3 125.5 123.9 124.u 121.0 118.5 117.5 115.5 115.4 116.5 118.5 118.7 121.9 121.7 121.3 139.0]100.0 114.8 122.1 123.9 14.5 122.4 13.1 119.4 117.4 116.4 114.4 113.8 114.3 116.8 I1.8 119 .8 119.7 119.8 137.5
125Ju I's.. 121.3 123.Z 124.5 122.3 L22.5 119.U 116.6 115.6 113.5 113.1 113.3 115.8 115.3 118.9 117.6 119.2 136.916003 11.5 119.9 121.2 121.8 120.2Z 12j.3 117.3 114.0 113.2 111.2 110.0 110.4 112.C 113.0 115.1 115.5 116.9 134.620130 IC9.3 116.9 113.a 110.9 117.1 117.3 114.3 112.0 110.1 108.6 106.3 10(.5 IC8.f ICS.8 111.8 111.7 114.0 131.7

nVF.PALL 141.4 144.5 14'.,) 145.0 143.4 I1.7 140.0 138.6 137.3 136.7 136.5 137.2 139.1 14C.7 142.3 140.7 140.9 158.6



TABLE XIX. - Concluded. 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.]

(c) Concluded. 100 Percent speed; fan physical speed, 2257 rpm; fundamental blade passage frequency, 564 hertz

(c-2) Data adjusted to standard day of 150 C and 70 percent relative humidity

FRECUENFCV ANGLE, DEG
10 20 33 40 5J 60 10 80 90 100 110 120 130 140 150 160

1/3-nCTAVE IAND SOUND PRESSURE LEVELS (SPL) CN 30.5 METER RADILS

5J 10C.2 1C2.9 95.7 96.0 96.4 96.2 96.0 95.0 94.2 93.2 93.7 94.0 53.5 93.7 93.4 93.8

63 102.5 101.3 94.1 94.5 93.8 93.8 93.0 93.0 91.8 90.6 90.1 90.4 90.C 90.1 90.6 90.9
8A 1C1.8 101.2 96.0 96.3 96.0 94.8 93.0 91.7 90.7 90.0 89.5 88.3 e8.7 85.2 89.0 G0.4

100 1 I.2 102.5 IC1.3 100.2 SS.T 98.5 96.8 96.0 95.7 96.0 93.3 93.9 5.5 54.8 92.3 92.7

125 102.1 103.6 102.5 102.8 101. 101.5 100.1 100.1 99.3 99.5 99.1 1 98 98.0 100.0 103.0 .97.7

160 49.5 102.1 103.8 133.8 13.1 102.3 101.6 101.1 99.6 99.5 99.5 99.9 100.3 IOC.3 100.8 101.C

?00 59. 100.7 99.4 5.5 S9.9 99.1 98.4 97.9 96.9 96.7 96.1 97.7 .7 57.7 97.1 98.1 99.4

25J 57.2 101.2 99.9 100.4 99.2 97.4 96.7 95.1 94.6 94.1 94.2 94.8 S5.7 95.4 96.9 97.3

315 56.4 98.7 99.2 100.4 99.2 97.2 95.6 94.1 93.6 92.2 92.7 93.7 94.2 55.7 95.7 96.1

400 94.5 98.7 59.9 100.0 97.5 96.0 93.8 92.8 92.2 92.2 91.8 91.7 92.5 94.0 94.5 94.4

500 4 .1 102.4 102.8 104.6 102.9 99.4. 97.4 95.4 93.9 92.8 92.3 93.2 98.9 102.3 105.1 99.8

63J , 7.5 LC4.8 105.7 106.8 i04.7 10i1. 99.0 96.7 95.2 94.0 53.8 94.9 101.2 104.3 107.0 101.9

90:) .6.0 LC4.2 106.2 105.3 1C3., 100.1 98.0 96.2 93.7 92.3 91.5 93.4 56.C 57.3 98.3 99.2

10)3 c5.3 102.6 104.8 lu3.4 0l1., 99.1 97.1 94.9 92.6 91.1 90.8 92.7 55.8 97.3 98.4 99.5

1250 S.u LOL.5 103.. 103.0 131.0 98.5 96.3 94.1 91.8 90.5 Su.0 92.7 55.8 57.5 98.5 98.5

16lJ 52.7 1)0.2 102.1 102.C 100.2 93.5 96.5 94.2 91.2 89.7 89.4 92.1 55.2 56.7 98.2 97.9
200) 51.; 99.4 1JL.7 10 . 55.4 97.2 94.7 92.4 90.2 88.6 88.7 91.3 54.6 55.7 97.4 96.8

250J 8.7 S7.8 9).5 99.2 51.3 95.7 93.8 91.3 89.0 87.5 88.0 90.8 52.8 94.3 96.2 95.6

315J 88.8 96.1) 8.6 97.9 50.6 95.4 93.6 90.3 88.6 87.6 87.6 90.4 51.5 53.6 95.3 95.2

4L0J 
8 8.u 96.2 99.0 97.5 96.2 94.9 92.5 90.5 88.0 86.4 86.5 89.0 91.2 92.2 94.5 93.8

5,3J 86.3 94.J 96.0 96.2 94.0 92.5 90.3 88.3 85.8 84.2 84.8 85.8 88.8 89.0 92.7 91.4

A30J E4.9 93.1 94.2 94.6 92.4 93.9 90.9 86.7 86.7 85.2 E5.4 86.5 66.7 8E.7 93.6 90.7
80,00 J 4.1 92.5 9'.1 93.6 92.0 92.1 89.1 86.6 85.6 83.6 83.5 84.6 66.6 86.8 90.0 89.8

1000) 81. 89.2 9L.J 91.6 39.5 90.2 86.5 84.5 83.5 81.5 80.9 81.4 E3.7 83.9 86.9 86.8

1250j 79.7 87.0 83.7 S0.2 838. 88.2 84.7 82.4 81.3 79.2 78.S 79.1 81.6 81.L 84.7 83.4

16000 75.4 83.3 95.1 85.7 84.L 34.2 30.9 77.9 77.1 75.1 73.9 74.3 75.9 76.9 79.0 79.8
200GJ 71.4 78.1 8J.C 80.1 78.0 78.5 75.5 73.1 71.3 69.8 67.5 67.7 69.8 71.0 73.0 72.9

OVEkALL 111.7 114.6 LS.u L5.J 113.5 111.7 1LU.1 108.8 107.5 106.9 106.6 107.3 1CS .3 11(.8 112.5 11C.8

CISTANC i SIDELINE PERCuIVED NOISE LEVELS

152.4 V 82.5 96.4 132.0 104.7 1G5.1 1j4.6 103.6 102.0 100.4 99.2 98.6 99.5 100.4 10C.4 99.5 93.0
304.8 ' 73.2 87.3 93.4 96.7 97.0 96.6 95.7 94.3 92.6 91.4 90.8 91.4 92.7 92.6 91.4 84.3



TABLE XX. - 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) 86 Percent speed; fan physical speed, 1868 rpm; fundamental blade passage frequency, 467 hertz

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

FREQIJ-NCY ANGLE, DEG SIMPLE POWER
SOURCE LEVEL1; 20 33 41 50 60 70 80 90 100 110 12C 13C 140 150 160 (SPLI (PL)

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) CN 1.0 METER RADIUS

51 122.8 121.6 121.5 122.5 L22.3 122.6 123.6 122.0 121.3 12J.5 121.1 121.4 121.6 122.0 121.5 120.9 121.9 139.663 120.7 121.8 120.8 121.2 121.7 120.5 121.7 120.2 118.7 117.2 117.8 118.9 118.0 119.0 119.0 118.0 119.8 137.58) 123.2 125.2 123.1 122.7 121.4 121.1 119.6 118.7 117.7 117.4 117.1 116.3 116.4 11.7 117.1 117.3 119.7 137.4

100 124.3 127.5 127.6 126.6 125.5 125.1 124.3 123.5 124.1 122.6 122.1 122.9 124.1 122.8 120.1 121.7 124.3 142.0125 124.2 129.5 129.8 128.8 127.5 128.5 127.5 127.2 126.3 125.7 127.2 125.1 126.5 12E.7 127.3 126.4 127.4 145.1
16J 120.8 126.8 128.8 129.2 128.0 127.5 127.5 125.3 125.7 124.8 125.8 126.4 126.0 125.8 126.7 126.2 126.7 144.4

200 121.5 125.2 125.4 125.2 125.0 124.5 123.9 122.7 122.2 121.5 121.2 122.3 122.4 122.5 123.9 124.6 123.4 141.1250 119.9 125.4 124.6 124.9 123.6 122.1 121.1 119.6 118.7 118.2 118.9 120.2 120.9 121.9 121.9 122.3 121.6 139.3315 118.9 125.2 126.6 126.4 124.7 123.2 123.9 118.9 117.9 117.2 117.4 1.18.2 119.2 121.1 121.6 122.6 121.9 139.6

40U 123.6 128.2 129.1 L29.1 126.4 125.2 121.4 120.1 119.4 119.1 119.6 120.8 123.2 125.4 124.2 125.0 124.3 142.05vu 130.1 133.1 134.4 134.9 132.9 130.9 125.2 123.4 120.6 121.4 123.7 126.8 130.4 132.9 130.6 130.8 130.0 147.7
63J 125.6 130.H 132.1 13C.3 128.1 126.1 123.3 121.1 119.3 118.1 118.9 120.7 122.e 124.6 125.4 125.7 125.7 143.4

800 12C.6 131.8 132.8 130.3 127.9 125.9 123.8 121.1 119.3 118.1 118.4 121.0 122.6 124.9 125.3 126.8 125.9 143.61000 125.8 13u.8 132.3 130.0 126.7 124.5 123.5 120.3 119.2 117.2 118.2 120.3 124.3 125.3 125.5 127.9 125.5 143.2
1250 124.U 128.8 130.2 128.0 125.5 123.7 122.0 119.5 116.8 115.2 116.0 119.4 122.0 124.5 124.5 125.2 123.8 141.5

1600 123.5 123.5 129.8 128.C 125.5 123.6 121.8 118.8 116.5 114.8 115.8 118.4 121.8 123.5 124.6 124.7 123.5 141.22000 121.6 127.0 129.3 126.6 124.6 122.3 123.5 117.5 115.3 113.8 114.6 117.9 120.8 122.5 124.0 123.7 122.3 140.02500 11'.5 125.1 126.0 124.5 122.6 120.6 118.8 115.6 114.0 112.3 113.5 116.7 118.8 121.0 122.5 122.0 120.4 138.1

3150 118.9 124.2 124.9 123.4 121.4 120.4 118.7 115.4 113.2 112.0 113.4 116.3 117.5 119.9 121.0 120.9 119.5 137.243JJ 118.3 123.8 124.R 123.3 121.3 120.1 118.0 115.1 113.0 110.5 111.8 114.8 117.1 118.1 120.6 .120.3 119.1 136.8
5003 116.6 122.3 123.3 122.1 12J.3 118.1 115.9 113.4 111.8 109.1 110.6 112.f 114.8 115.3 119.1 118.7 117.5 135.2

63u 1Is.5 121.j 121.4 120.C 118.5 119.U 116.5 111.4 110.4 109.2 110.0 112.4 112.E 115.5 116.3 116.5 116.3 134.08000 115.7 121.2 121.7 120.0 118.0 118.5 115.8 111.7 111.3 108.6 109.0 110.1 112.5 113.6 116.0 116.4 116.0 133.710000 114.5 120.2 120.4 118.7 116.9 118.0 114.2 111.U 109.4 107.4 107.4 108.6 113.5 112.0 114.5 114.3 114.8 132.5

12500 114.3 120.2 119.8 120.C 117.4 117.8 114.4 111.2 110.4 108.2 107.3 108.3 110.5 111.3 114.5 114.7 115.0 132.716000 112.1 119.6 118.7 118.7 117..1 116.9 11.6 109.9 108.9 108.3 106.1 107.1 108.2 110.2 112.5 113.3 114.1 131.
200JJ 117.7 120.0 119.1 118.8 116.8 117.1 114.3 111.4 110.2 109.9 106.3 107.4 IC8.8 11C.5 111.6 112.5 114.3 132.

OVEP LL 137.0 141.4 142.3 141.4 13'~.5 138.2 135.4 134.6 133.7 132.8 133.6 134.6 136.4 138.0 137.7 138.0 137.5 155.3



TABLE XX. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATIONIWITH 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 150 C and 70 percent relative humidity

FREOUL:NYV ANGLE, DOC-

10 20 30 4C 50 60 70 80 90 100 110 120 13C 140 150 160

1/3-OJCTAVE BAND SCUND PRESSURE LEVELS (SPL) CN 30.5 METER RADIUS

53 q3.1 91.9 91.E 92.8 92.6 92.9 93.9 92.3 91.6 90.8 91.4 91.7 91.9 92.3 91.8 91.2

63 91.0 92.1 91.1 91.5 92.0 90.8 92.0 90.5 89.0 87.5 88.1 89.2 88.3 89.3 89.3 88.3

8) r3.5 95.5 93.4 93.G 91.7 91.4 99.9 89.0 88.0 87.7 E7.4 86.6 E6.7 87.0 e7.4 87.6

10U0 54. 6 (7.8 97.9 96.9 95.8 95.4 94.6 93.8 94.4 92.9 92.4 92.2 94.4 32.1 50.4 92.0

125 94.5 99.8 100.1 99.1 97.8 98.8 97.8 97.5 96.6 96.0 57.5 95.4 96.8 99.0 97.6 96.7

160 91.1 97.1 9).1 99.5 98.3 97.8 97.8 95.6 96.0 95.1 96.1 96.7 96.3 96.1 97.0 96.5

203 51.8 95.5 95.7 95.5 95.3 94.8 94.2 93.0 92.5 91.8 91.5 92.6 52.7 92.8 94.2 94.59

250 9.2 95.7 94.9 95.2 93.9 92.4 91.4 89.9 89.0 88.5 89.2 90.5 91.2 92.2 92.2 92.6

315 ;8.2 95.5 96.9 96.7 95.0 93.5 91.2 89.2 .88.2 87.5 E7.7 88.5 89.5 91.4 91.9 92.9

400 C3.8 98.4 99.3 99.3 96.6 95.4 91.6 90.3 89.6 89.3 89.8 91.0 S3.4 95.6 94.4 95.2

500 100.3 103.3 104.6 105.1 103.1 101.1 95.4 93.6 90.8 91.6 93.9 97.0 100.6 103.1 100.8 10L.0

630 95.8 101.0 102.3 101. 98.3 96.3 93.5 91.3 89.5 88.3 89.1 90.9 93.0 94.8 95.6 95.9

00u 96.8 102.0 103.C L00.5 98.1 96.1 94.0 91.3 89.5 88.3 88.6 91.2 53.C 95.1 95.5 97.0

1000 96.0 101.) 102.5 OCt.2 96.9 94.7 93.7 90.5 88.4 87.4 88.4 90.5 94.5 95.5 95.7 98.1

1250 54.1 9~.9 100.3 98.1 95.6 93.8 92.1 89.6 86.9 85.3 86.1 85.5 52.1 94.6 94.6 95.3

IhCO 93.6 98.6 99.9 98.1 95.6 93.7 91.9 88.9 86.6 84.9 85.9 88.5 S1.9 93.6 94.7 94.8

200U 51.6 97.0 q .3 96.6 94.6 92.3 90.5 87.5 85.3 83.8 84.6 87.9 90.8 92.5 94.0 93.7

250J 89.4 95.0 q5.9 94.4 92.5 90.5 88.7 85.5 83.9 82.2 83.4 86.6 88.7 90.9 92.4 91.9

3150 88.6 93.9 94.6 93.1 91.1 90.L 88.4 85.1 82.9 81.7 83.1 8.0 87.2 85.6 90.7 90.6

4000 87.8 93.3 94.3 92.8 90.8 89.6 87.5 84.6 82.5 80.0 81.3 84.3 86.6 87.6 90.1 89.8

5000 85.H 91.5 92.5 91.3 89.5 87.3 85.1 82.6 81.0 78.3 79.8 81.8 84.0 84.5 88.3 87.9

6300 E4.2 89.7 93.1 88.8 87.3 87.7 85.2 80.1 79.1 77.9 78.7 81.2 E1.6 84.2 85.1 85.3

8000 83.8 89.3 80).8 88.1 86.1 86.6 83.9 79.8 79.4 76.7 77.1 78.2 80.6 81.7 84.1 84.5

10300 E1.6 87.3 87.5 85.8 84.0 85.1 81.3 78.1 76.5 74.5 74.5 75.7 77.6 79.1 81.6 81.4

12500 8C.0 85.9 85.5 85.7 83.1 83.5 83.1 76.9 76.1 73.9 73.0 74.C 76.2 77.0 80.2 80.4

16000 76.9 83.4 82.5 82.5 80.9 80.7 78.4 73.7 72.7 72.1 69.9 7C.9 72.0 74.0 76.3 77.1

2000J 74.7 81.u 80.1 79.9 77.9 78.2 75.4 72.4 71.2 70.9 67.4 68.4 69.8 71.5 72.7 73.6

OVEPALL IC .1 111.4 112.4 111.5 109.6 108.3 106.5 104.8 103.8 103.0 103.9 104.8 106.4 1CE.2 1071.8 108.1

DISTANCE SIDELINE PERCIVED NOISE LEVELS

152.4 M 81.2 93.8 99.2 101.3 101.1 100.9 99.2 97.2 95.7 94.5 55.3 56.7 97.9 57.9 94.7 90.7

304.8 M 71..7 85.3 91.1 93.5 93.6 93.4 91.4 89.6 88.1 87.1 87.9 89.2 90.4 9C.3 86.7 82.2
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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.]

(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

FPR IC(_NCY 
IANGLE, DEG SIPPLE POWER

SOURCE LEVEL[c 20 3u 4C 50 60 70 80 90 100 110 120 13C 140 150 160 (SPLI (PWL)

1/3-:C fAVt: BAND SOUND PRtSSUPi LEVELS (SPL) CN 1.0 METEP RADIUS
5b 126.6 123.1 123.7 124.1 124.4 124.1 125.6 122.7 123.1 122.6 122.1 123.5 123.4 122.4 120.7 122.6 123.5 141.263 125.8 123.1 123.6 122.3 123.5 i. 1 23.0 123.0 21.u 121.3 119.5 119.8 120.1 120.3 12C.3 119.6 121.0 121.7 139.480 12f.6 125.6 125.6 124.1 122.8 123.- 121.8 119.8 11.8 118.5 119.0 117.6 117. 112.5 111.5 118.2 121.3 139.0

10) 121.1 129.6 121.4 127.1 127.3 126.6 126.3 125.1 125.4 125.4 124.3 124.3 12!.E 124.8 122.8 122.1 126.0 143.7125 126.5 i3u.5 131.8 131.2 130.3 12'. 7 129.3 128.8 128.2 127.8 128.5 126.9 128.0 125.5 128.5 128.0 129.1 146.8160 123.8 128.3 13C. 130.9 13i.3 130.3 i2q.8 127.d 127.4 127.6 127.9 128.5 127.f 128.1 128.9 129.0 128.9 146.6
200 124.4 126.6 12.6 127.3 127.3 126.9 125.9 124.6 124.8 123.6 123.8 124.2 124.s 124.9 125.8 126.7 125.6 143.3250 121.3 126.8 127.0 127.3 126.2 125.0 124.u 122.0 121.2 121.0 122.0 122.6 123.3 124.2 124.0 124.4 124.1 141.8315 12C.8 126.3 125.0 128.5 126.9 LZ5.1 122.8 121.0 120.5 119.6 120.3 120.7 122.0 123.8 123.8 124.2 123.9 141.6
40J 121.4 127.C 129.5 128.0 126.4 125.4 122.4 120.7 120.5 120.7 120.7 12C.6 121.i 123.2 123.5 124.4 123.9 141.6500) 129.0 134.0 135.7 134.2 135.5 135.0 131.2 127.5 125.8 125.3 123.8 125.4 126.2 129.2 13C.5 130.4 131.2 148.9630 125.5 131.2 134.2 133.0 13L.8 129.0 125.0 122.8 121.3 120.5 120.7 121.9 124.2 125.8 126.0 126.7 127.6 145.3
H8UU 12.1 132.6 134.7 132.7 13C.6 128.2 125.9 123.2 121.6 120.4 120.6 122.5 124.8 126.8 126.9 127.8 127.9 145.61000 121,.1 131.1 133.4 131.9 129.4 127.4 125.3 122.4 12u.3 118.9 119.3 122.2 125.1 126.8 128.1 128.3 127.1 144.81250 124. 129.2 13. .127. 126.4 123.9 121.7 119.4 117.5 118.0 120.9 123.1 125.7 126.2 126.7 125.6 143.3

160J 12.7 12.1 131.' 13C.6 128.2 121.1 124.4 121.7 119.6 117.4 118.1 120.3 123.6 125.4 126.9 126.6 125.8 143.520.J 122.5 128.J 130.5 129.J 127.0 125.i 122.9 120.4 118.2 116.6 117.2 120.3 123.C 124.4 126.4 126.0 124.6 142.3250U 12C.2 126.2 12U.4 127.1 124.9 123.7 121.2 118.6 116.7 115.4 116.2 l1G.7 121.2 123.1 124.7 124.3 122.8 140.5
315 119J.6 125.4 121.2 125.5 124.1 123.4 121.2 117.9 115.9 115.1 115.9 119.0 119.7 121.9 123.2 123.2 121.5 139.640d0 118.9 124.') 121.2 125.9 14.1 122.9 120.4 117.6 115.6 113.7 114.4 117.5 118.5 120.7 122.9 122.7 121.5 139.25uOJ 117.4 123.4 12'.4 124.6 122.b 121.4 118.3 116.4 114.6 111.9 113.6 114.7 117.4 117.7 121.6 121.4 119.9 137.6
6300 116.5 122.5 12j.9 122.7 121.0 122.2 119.5 114.7 113.2 112.4 113.2 114.7 114.8 117.7 118.7 118.7 118.8 136.5ROUJ 116,.3 122.6 L23.9 122.1 12.4 121.3 113.1 114.5 114.0 111.4 111.8 112.6 114.4 116.1 118.4 118.8 118.4 136.110000 115.9 121.8 122.8 121.7 1L.1 IZo.9 117.2 114.2 112.7 110.5 111.0 111.6 112.7 114.7 117.3 116.9 117.5 135.2

1250u 115.5 121.7 122.7 122. 126.Z i21.4 117.0 114.5 113.2 110.9 110.7 111.3 112.8 114.2 117.7 117.7 117.8 135.516000 114.2 120.7 121.4 121.2 119.4 119.9 116.6 112.9 111.7 110.4 109.2 109.2 0llO.G 112.7 115.2 115.8 116.5 134.220000 114.4 121.4 121.2 121.4 118.9 119.9 116.2 113.4 112.4 111.6 108.9 105.2 110.4 113.3 113.9 114.4 116.5 134.2
OVERALt 13.1 142.2 144.1 142.9 141.8 141.U 138.9 136.7 135.9 135.3 135.4 136.1 137.2 13E.5 139.1 139.3 139.3 157.1



TABLE XX. - Continued. FAR-FIELD NOISE OF 1. 2 PRESSURE RATIO, QF-9 CONFIGURATIONIWITH REVERSE NOZZLE

AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR

[SPL referenced to 2x10 - 5 Pa; PWIL referenced to 0. I 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 150 C and 70 percent relative humidity

FREQUENCY ANGLE, DEG

10 20 3) 40 5U 60 70 80 90 100 110 120 13C 140 150 160

1/3-flCrAVE BAND SOUND PRESSUOE LEVELS (SPLI ON 30.5 METER RADILS

590) 5. .93.4 94.0 94.4 S4.7 94.4 95.9 93.0 93.4 92.9 92.4 93.8 93.7 92.7 91.0 92.9

63 S6.1 93.4 93.9 93.1 :)3.8 93.3 93.3 91.3 91.6 89.8 90.1 90.4 90.6 90.6 89.9 91.3

83 96.9 95.9 95.9 94.4 93.1 93.3 92.1 90.1 89.1 88.8 89.3 87.9 E7.: e8.8 88.8 88.5

o130 7.4 98.3 99.7 SE.1 97.6 96.9 96.6 95.4 95.7 95.7 94.6 94.6 9S6.1 S5.1 93.1 92.4

125 6.8 1O0." 102.1 L01.5 10C.3 100.0 99.6 99.1 98.5 98.1 98.8 97.2 98.3 9S.8 98..8 98.3

16J .4.1 c8.6 101.2 L01.2 1Ju.6 100.5 130.1 98.1 97.7 97.9 c8.2 98.8 S7.9 S6.4 99.2 99.3

2OJ SZ.7 96.9 Sf.9 97.6 57.6 97.2 96.2 94.9 95.1 93.9 S4.1 94.5 S5.2 S5.2 96.1 97.0

25. 51.6 S7.1 97.3 97.6 96.5 95.3 94.3 92.3 91.5 91.3 92.3 92.9 93.6 94.5 94.3 94.7

315 91.1 S6.6 98.3 9e.8 97.1 95.4 93.1 91.3 90.8 89.9 90.6 91.0 92.31 94.1 91.1 94.5

40J el.6 97.2 98.7 98.? gb.6 95.6 92.6 90.9 90.7 90.9 90.9 90.8 S1.S 93.4 93.7 94.6

53J ('.2 104.2 105.9 134.4 135.7 105.2 101.4 97.7 96.0 95.5 94.0 95.6 96.4 99.4 t0O.7 100.6

63J c5.7 lul.4 W4.4 1j3.2 131.0 99.2 95.2 93.0 91.5 90.7 90.9 92.1 S4.4 96.0 96.2 96.9

RJ '7.3 LC2.8 104.9 1C2.9 ILC. 98.4 96.1 93.4 91.8 90.6 90.8 92.7 S5.C 97.0 S7.1 98.C

10uoJ C.J 101.3 103.f 102.i 99.6 97.6 95.5 92.6 90.5 89.1 89.5 92.4 95.3 97.0 98.3 98.5

j)5.) S4.4 99.3 lul.3 99.Q 98.0 96.5 94.0 91.8 89.5 87.6 88.1 91.0 S3.8 S5.8 96.3 96.8

1600 c3.P 99.2 102.0 100.7 98.3 97.2 94.5 91.8 89.7 87.5 88.2 90.4 S3.7 95.5 97.0 96.7

2000 92.5 98.J 10).5 99.J 97.G 95. 92.9 90.4 88.2 86.6 87.2 90.3 93.0 94.4 96.4 96.0

21;J I4.l 96.1 93.3 97.0 94.0 93.6 91.1 88.5 86.6 85.3 86.1 89.6 91.1 93.0 94;6 94.2

3153 eq.3 ;5.1 96.9 95.6 93.8 93.1 9o.9 87.6 85.6 84.8 85.6 88.7 89.4 91.6 92.9 92.9

4000 C .4 94.4 96.7 95.4 93.6 92.4 4-.9 87.1 85.1 83.2 83.9 87.0 88.4 9C.2 92.4 92.2

506J F6.0 92.6 914.6 93.0 91.8 9u.6 07.5 95.6 83.8 81.1 82.8 e3.9 E6.6 88.9 90.8 90.6

63Ou 85.2 91.2 92.6 91.5 69.8 90.9 87.2 83.5 81.9 81.1 81.9 83.4 e3.6 86.4 87.5 87.5

800' E4.4 93.7 92.0 90.Z 88.5 89.9 85.2 82.6 82.1 79.5 79.9 80,7 82.5 84.2 86.5 86.9

1L0000 8.3.j 98.9 89.Q 88.8 86.8 88.J 84.3 81.3 79.8 77.6 78.1 78.1 19.8 81.8 84.4 84.0

12500 E1.2 87.4 83.4 88.4 85.9 87.1 82.7 80.2 78.9 76.6 76.4 77.0 18.5 79.9 83.4 83.4

16000 78.0 84.5 85.2 85.j 83.2 83.1 83.4 76.7 75.5 74.2 73.0 73.0 73.8 76.5 79.1 79.6

200CJ 75.5 82.4 8Z.3 82.5 8,.J 81.0 71.3 74.4 73.4 72.6 70.C 70.3 71.4 74.3 75.0 75.5

OVtFkLL 1C8.2 112.2 114.2 L13.L 111.9 111.0 109.0 106.9 106.1 105.5 105.6 106.2 107.3 108.6 109.2 109.4

CI STANC SIDELINe PERCFIVE NOISE LEVELS

S152.4 F' EL.5 94.7 10L.0 LJ2.7 1J3.6 LU4. 132.1. 99.8 98.6 97.5 17.0 98.2 se8. 9E.0 96.3 91.6

304.1M 12.0 86.1 92.8 94.6 96.0 96.6 94.7 92.5 91.2 90.2 89.5 90.1 S3.4 89.9 87.8 83.0



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 t3 0. 1 pW.]

(c) 100 Percent speed; fan physical speed, 2179 rpm; fundamental blade passage frequency, 544 hertz

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

ANGLE, DtG SIMPLE POWER
SOURCE LEVEL10 20 30 40 50 60 70 80 90 100 11i 120 130 140 150 160 (SPL) (PWL)

1/3-OCTAVE,BAD SOUND PRESSURe LEVELS (SPL) CN 1.0 METER RADIUS
5J 126.7 124.2 126,. 126.4 126.0 126.7 125.0 125.2 125.5 123.4 124.0 123.9 123.5 123.4 122.9 122.9 125.0 142.763 125.5 124.3 125.6 125.5 125.1 124.8 123.8 123.1 122.5 121.5 121.0 121.1 120.1 120.3 120.6 121.7 123.1 140,88J 126.9 127.9 127.4 126.7 125.7 124.5 123.4 121.7 120.9 120.4 120.2 11.1 119.4 11.7 11S.7 119.8 123.2 140.9

lOU 127.7 129.4 130.9 130.4 12S.0 128.? 128.2 127.0 126.2 125.5 125.5 125. 12f.5 127.0 123.9 122.6 127.5 145.2125 127.2 132.1 133.4 132.6 132.1 131.7 131.1 130.2 129.7 128.7 129.1 128.5 12e.7 131.1 130.6 129.4 130.6 148.316J 124.2 129.7 133.3 133.0 132.7 132.2 131.0 129.7 129.8 129.2 129.8 13C.4 12S.5 129.7 130.7 130.1 130.8 148.5
20j 126.2 121.8 133.0 12S.5 129.2 129.7 128.2 127.3 126.3 126.0 126.0 126.1 127.2 126.8 127.5 128.6 127.8 145.525J 122.2 129.6 129.6 129.9 128.9 127.4 125.7 124.7 124.1 123.6 123.7 124.5 125.4 126.7 126.4 126.6 126.5 144.2315 122.4 127.6 13j.2 13C.2 128.6 127.4 125.1 123.9 123.2 122-4 122.6 123.2 124.2 12!.6 125.7 125.9 126.C 143.7
403 123.0 128.0 130. 130.0 127.9 126.4 123.5 122.9 122.5 122.0 122.0 122.3 123.C 124.5 124.9 125.4 125.4 143.1O50 127.9 134.6 136.2 135.4 133.6 132.7 129.7 128.1 125.2 124.2 124.1 125.3 129.4 134.7 136.1 132.6 131.7 149.4633 127.6 133.6 135.9 135.8 132.9 131.1 128.1 126.3 124.3 122.9 122.8 123.4 126.4 130.4 131.1 129.7 130.2 147.9
RXJ 129.0 134.3 136.7 135.C 132.1 131.2.128.3 126.0 123.7 122.2 122.0 123.6 126.2 127.8 128.2 128.9 129.9 147.61003 127.7 133.0 135.2 133.4 131.J 129.5 127.4 125.2 122.5 120.9 122.0 124.3 126.7 128.4 129.4 130.6 128.9 146.61250 126.6 131.6 134.1 132.4 130.1 128.9 126.6 124.1 121.4 119.6 120.4 122.8 125.6 127.2 128.1 128.6 127.8 145.5

1600 125.5 131.0 133.7 132.3 130.2 129.3 126.5 124.3 121.5 119.3 120.2 121.8 125.2 127.3 128.3 128.4 127.7 145.4200u 124.5 L36.u 132.6 131.1L 129.0 127.8 125.1 122.8 120.6 118.8 119.6 121.7 124.5 126.5 127.8 127.5 126.6 144.3250) 122.6 128.4 130.4 129.1 127.1 125.9 123.9 121.3 119.4 117.6 118.9 120.7 122.9 125.1 126.4 126.2 124.9 142.6
3150 121.9 127.4 129.4 128.1 126.4 125.9 123.8 121.1 118.8 117.6 118.3 120.7 121.9 123.9 125.1 125.4 124.2 141.94uu0 121.( 127.6 129.3 127.6 126.u 125.6 122.8 120.8 118.8 116.1 117.0 119.2 121.3 122.8 124.6 124.6 123.7 141.45003 119.9 125.6 127.8 126.4 125.3 123.6 123.8 119.1 117.1 114.9 115.9 116.9 119.1 119.8 122.9 123.2 122.1 139.8
6300 118.6 124.4 125.7 124.2 122.9 124.1 121.3 117.4 115.9 115.4 115.7 116.7 116.$ 11S.7 120.1 120.7 120.8 138.58003 119.5 124.' 126.4 124.2 122.3 123.7 120.7 117.5 116.7 114.5 114.7 114.9 116.7 118.5 120.2 120.7 120.6 138.310003 117.7 123.4 124.9 123.1 121.6 123.6 119.6 117.1 115.4 113.2 113.1 113.5 114.9 117.0 118.9 118.8 119.6 137.3

125u 117.4 123.6 124.8 124;1 122.0 123.6 119.8 117.4 116.4 113.6 113.4 113.7 114.9 116.4 119.3 119.8 119.9 137.616001 115.8 122.5 123.3 122.4 121.8 122.1 119.3 115.8 114.4 113.0 111.6 111.8 112.8 115.3 117.1 117.9 118.6 136.32003Uj 115.8 123.2 123.5 122.5 121.3 122.3 119.0 116.5 115.5 114.0 111.7 111.9 112.8 115.7 115.8 116.9 118.7 136.4
OVLRALL I29.1 142.9 145.9 144.9 143.2 142.4 140.4 138.9 137.7 136.7 137.0 137.5 138.9 141.0 141.8 141.1 141.1 158.8



TABLE XX. - Concluded. FAR-FIELD NOISE OF 1.2 PRESSURE RATIO, QF-9 CONFIGURATION IWITH REVERSE NOZZLE

AND REVERSE ROTOR SETTING ANGLE, WITHOUT BLAST DEFLECTOR

[SPL referenced to 2x10 - 5 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 150 C and 70 percent relative humidity

FF:CUINCY  
ANGLE, DEG

10 20 30 40 50 60 70 80 90 100 110 120 13C 140 153 160

1/3-OCTAVt BAND SCUNC PRESSUPE LEVELS (SPL) CN 3C.5 METER RACILS

50 97.C 94.5 96.3 96.7 96.3 97.0 96.3 95.5 95.8 93.7 94.3 94.2 93.8 93.7 93.2 53.2

63 55.8 94.3 95.9 95.8 95.4 95.1 94.1 93.4 92.8 91.8 91.3 91.4 50.4 90.6 90.9 92.0

8oJ 7.2 58.2 97.7 97.J 96.0 94.8 93.7 92.0 91.2 90.7 90.5 89.4 ES.7 9C.0 9C.0 90.1

100 8E.0 99.7 101.2 1OG.7 59.3 99.J 98.5 97.3 96.5 95.8 55.8 95.3 s6.8 97.3 54.2 92.9

125 c7.5 102.4 103.7 102.0 102.4 1I2.0 101.4 100.5 100.0 99.0 99.4 98.8 99.0 101.4 100.9 99.7

1690 4.5 LOC.0 103.6 103.3 103.0 102.5 101.3 100.0 100.1 99.5 100.1 100.7 SS.e ICC.0 1Ic.0 100.4

20J 9 .5 99.1 100.3 99.8 99.5 100.3 98.5 97.6 96.6 96.3 96.3 96.4 57.5 S7.1 97.8 98.9

250 92.5 99.9 99.9 100.2 99.2 97.7 95.0 95.0 94.4 93.9 94.0 54.8 95.7 97.0 96.7 96.9

315 92.7 97.9 100.5 100.5 98.9 97.7 95.4 94.2 93.5 92.7 92.9 93.5 S4.5 55.9 96.0 96.2

400 c3.2 98.2 lCu.2 100.2 98.1 96.6 93.7 93.1 92.7 92.2 92.2 92.5 93.2 94.7 95.1 95.6

500 98.1 104.8 106.4 105.6 103.8 102.9 99.9 98.3 95.4 94.4 94.3 95.5 99.6 104.9 106.3 102.8

63U0 7.8 103.8 106.1 106.0 103.1 101.3 98.3 96.5 94.5 93.1 93.0 93.6 96.6 10C0.6 101.3 99.9

O00 59.2 104.5 106.9 105.2 102.9 131.4 98.5 96.2 93.9 92.4 92.2 93.8 96.4 98.0 98.4 99.1

100u 57.9 103.2 105.4 133.6 101.2 99.7 97.6 95.4 92.7 91.1 92.2 94.5 56.9 98.6 99.6 100.8

1250 6.7 101.7 104.2 102.5 10C0.2 99.0 95.7 94.2 91.5 89.7 90.5 92.9 95.7 97.3 98.2 58.7

16b0 5.6 101.1 103.8 102.4 130.3 99.4 96.6 94.4 91.6 89.4 90.3 51.9 95.3 97.4 98.4 98.5

2000 54.5 100.0 102.6 101.1 -99.0 97.8 95.1 92.8 90.6 88.8 89.6 91.7 94.5 4t.5 97.8 97.5

2500 92.5 98.3 10U0.3 99.C 97.0 95.8 93.8 91.2 89.3 87.5 88.8 90.6 92.8 95.0 96.3 96.1

1150 51.6 97.1 99.1 97.8 96.1 95.6 93.5 90.8 88.5 87.3 88.0 50.4 91.6 93.6 94.8 95.1

4000 91.L 97.1 98.8 97.1 95.5 95.1 92.3 90.3 88.3 85.6 86.5 E8.7 90.8 92.3 94.1 4.L

5000 89.1 94.8 97.0 55.6 94.5 .92.8 90.u 88.3 86.3 84.1 85.1 86.1 e8.3 89.0 92.1 92.4

6300 E7.3 93.1 94.4 93.0 91.7 92.8 90.0 86.1 84.6 84.1 84.4 E5.4 85.5 88.4 88.9 89.5

8003 86.6 92.5 94.5 92.3 90.4 91.3 88.8 85.6 84.8 82.6 82.8 83.0 84.8 86.6 88.3 88.8

10000 E4.8 90.5 92.0 90.2 88.7 90.7 86.7 84.2 82.5 80.3 E0.2 E8.6 82.C 84.1 86.0 85.S

1250u. 8F.1 89.3 90.5 89.8 87.7 89.3 85.5 83.1 82.1 79.3 79.1 79.4 80.6 E8.1 85.0 85.5

16000 79.6 8C.3 87.1 86.2 85.6 85.9 83.1 79.6 78.2 76.8 75.4 75.6 76.6 79.1 81.0 81.7

200).. 76.0 84.2 84.6 83.6 82.4 83.4 80.1 77.5 76.5 75.0 72.8 73.0 73.9 7f.7 76.9 78.0

DIV:F ALL 109.2 113.9 115.9 115.C 113.3 112.5 110.5 109.0 107.9 136.9 107.2 107.7 1C9.C 111.2 111.9 111.2

OISTANCi SIDELINE PEPCIVED NOISE LEVELS

152.4 M 12.2 96.2 102.9 1C4.7 104.8 105.2 103.8 102.2 100.6 99.0 99.1 99.6 10C0.2 IC.9 99.2 93.6

304.E . 7_.4 87.5 94.3 96.5 96.8 97.4 95.9 94.5 92.9 91.4 91.3 91.6 92.2 93.2 91.2 85.0



C-72-3150 C-72-2924

(a) Rotor. (b) Stator.

Figure 1. - QF-9 blading assembly.

rotation

ORIGNuAL PAGE Z-

Rotor Stator

Figure 2. - Blade positions for QF-9 cross-section at tip location.
Viewed inward toward hub.
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SNozzle
F Stator a-

r- Rotor

r-Bellmouth inlet

\\ [ Support pylon

~CD-11745-11
\-Drive shaft

Figure 3. -Cutaway sketch of QF-9 fan installation.
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CA

Dr\ Drive motor
bu ilding

lerat tBlast shield

wB outh eatot

C-72-3465 C-72

(a) Takeoff configuration. (b) Reverse thrust configuration.

Figure 4. - Test site showing QF-9 in place.



Microphones

00 800 900 1000 1100

10- by 10-Foot 600o 120

Supersonic rWall 500 1300
Wind Tunnel i acoustic
main drive I treatment 400 Paved area 1400
motor building-\

300  1500

200 1600
37. 0 m (121.5 f t)

Drive motor 100 3.5 m (11.5 ft) 30.5 m (100 ft)

Control-

rGearbox Fan rotor '- Test fan nacelle

Figure 5. - Plan view of quiet-fan acoustic test facility.

Inlet I nlet static Stator discharge total Nozzle discharge

temperature pressure temperature and pressure total and static
pressure

940 - 145. 8 153. 7 (60. 5) 205. 7 (81. 0)
(37) (57. 4)

Flow

Figure 6. - Cross section of QF-9 stage without suppressive liners showing axial location of instrumentation.

(All dimensions are in cm (in. ).)
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Instrumentation
o Total pressure element
e Total temperature element, T

T-I * Static pressure tap, S

600 (typ)- S-1 S-6

T-6

22.50' 22. 50

-- S-2- - - - - S-5

T-3 T-5

-T-4 S-3 S-4
.vertical t vertical

Temperature at lip of bellmouth inlet Inlet static pressure taps

Three identical rakes: 19 total pressure Rake A
elements and 3 static pressure taps
(expanded view shows element distribution)

r-Four identical rakes: 10 total pressure
Rake A elements and 9 total temperature elements

Rak/ (expanded view shows element distribution) Rake D

S-1 S-6

44. 20 /-43.

1200 1200

S-2- -S-5

47.50 47. 80
S-3 250 25 S-4 -Pylon

Rake B

Rake B t vertical Rake C ( vertical

Stator exit total pressure and temperature Nozzle exit total pressure only

(a) Detail. (All views looking downstream. )

Figure 7. - Fan aerodynamic instrumentation.
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C -73-3263

(b) Total temperature and pressure rake used at stator discharge station.

C-73-3265

(c) Total and static pressure rake used at nozzle discharge station.

Figure 7. - Concluded.
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Filters Analog to digital converter

RMS calculator Control

Microphone
amp lifier

settings Digital

- incremental
tape recorder

Figure 8. - Acoustic data system block diagram.

1. 28
Nozzle area, Rotor
percent of setting

takeoff angle,
1. 24 - 105 PR

O 100 r- Design deg
O 95 i point O 69
O 92 O 64 rDesign

1. 20 Open symbols denote takeoff 59  point
o rotor setting angle (640) n 57

Solid symbols denote approach L 50
1.16 - rotor setting angle (500) 45

S1.16

1. 12 Design point- , Design

point

1.08 -

1.04|

Approach Takeoff Approach Takeoff

1. 0 I I I I
60 70 80 90 100 110 120 60 70 80 90 100 110 120

Percent of corrected fan design speed
(a) For two rotor setting angles and four nozzle areas. (b) For six rotor setting angles at takeoff nozzle area.

Figure 9. - Stage total pressure ratio as function of percent of corrected fan design speed.
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Nozzle area,
percent of

takeoff Rotor
1000 450 - 105 setting

O 100 angle,

425 95 PR , -
425 -Des 92 deg Design-,

900 Open symbols denote 0 69
400 - nozzle rotor setting O 64

angle (640) 0 59
Solid symbols denote A 57

375 - approach rotor - 50
800 - setting angle 45

z 350 - (5001

S- Design point
325 -

E 700 -

E 300-

600 275
, 600 _ 7- Design point

250,

500 2251

200' Approach Takeoff Approach Takeoff

400 175 I I
60 70 80 90 100 110 120 60 70 80 90 100 110 120 80 90 100

Percent of corrected fan design speed

(a) For two rotor setting angles and four nozzle areas. (b) For six rotor setting angles at takeoff nozzle area. (c) At reverse thrust

(1480) and reverse
nozzle area.

Figure 10. - Corrected inlet mass flow as function of percent of corrected fan design speed.



18xI03 80xlO±
Nozzle area,
percent of rTakeoff

takeoff r Design Rotor / design

16 105 point setting point
70 0 100 angle,

O 95 PR,
O 92 deg

14 Open symbols denote takeoff 0 69
60 rotor setting angle (640) 0 64

Solid symbols denote approach 57

rotor setting angle (500) 50

12 45

- ~ 50

S10
" ,- Approach

40 -Design design
8 point point
8

30

6

20
4-

Approach Takeoff Approach Takeoff

60 70 80 90 100 110 120 60 70 80 90 100 110 120
Percent of corrected fan design speed

(a) For two rotor setting angles and four nozzle areas. (b) For six rotor setting angles at takeoff nozzle area.

Figure 11. - Corrected thrust as function of percent of corrected fan design speed.



Percent Blade passage Overall power Percent Blade passage Overall power
speed frequency, level, speed frequency, level,

Hz dB Hz dB

CD 60 332 140.2 C[ 100 541 152 5
0 70 388 145.0 0D 110 595 156. 1
A 86 475 149.5 A 115 622 158. 1
+ 93 515 150. 8 + 120 649 159. 6

155

150 -

145

S140

~ 135 - - 72

130

125

120

115
i  .,. ,I .1 .

40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000 40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000

Frequency, Hz

Figure 12. - Power spectra for QF-9. Takeoff rotor blade setting angle, takeoff nozzle area.
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Percent Blade passage Percent Blade passage
speed frequency, speed frequency,

Hz Hz
I 60 332 ID 100 3320 70 388 ( 110 388
A 86 475 & 115 475
+ 93 515 + 120 515

110

100

90

S80

120

100

90
0 20 40 60 80 100 120 140 160 180

Angle, deg

Figure 13. - Overall sound pressure level as function of angle on 30.5-meter (100-ft) radius. Takeoff
rotor blade setting angle, takeoff nozzle.
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Percent Blade passage Percent Blade passage
speed frequency, speed frequency,

Hz Hz

Em 60 332 0 100 541
(D 70 388 0 110 595

86 475 A 115 622
+ 93 515 + 120 649

120

= 90

130
0

110
0 20 40 60 80 100 120 140 160 180

Angle, deg

Figure 14. - Perceived noise on 30.5-meter (100-ft) radius. Takeoff rotor blade setting angle, takeoff
nozzle area.
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Percent Blade passage
speed frequency,

Hz
O] 60 332
( 70 388

86 475
+ 93 515

90 -

70

70 I I, I ..

(a) Angle from inlet, 100. (c) Angle from inlet, 300
110

C 100

90

60
40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000 40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000

Frequency,. Hz
(b) Angle from inlet, 200. (d) Angle from inlet, 400.

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.



Percent Blade passage
speed frequency,

Hz

['] 60 332
5 70 388
a 86 475
+ 93 515

1101- - -

100
90

8a-

S60

E (e) Angle from inlet, 500. (g) Angle from inlet, 70o

80

70

40 60 100 200 400 600 1000 2000 4000 600010 000 20000 40 60 100 200 400 600 1000 2000 4000 6000 10000 20000

Frequency, Hz

(f) Angle from inlet, 600. (h) Angle from inlet. 800.

Figure 15. - Continued.



Percent Blade passage
speed frequency,

Hz
0 60 332
0 70 388

86 475
+ 93 515

100

90

80

C-

' 70

60

Frequency, Hz
(i) Angle from inlet, 900. (0 Angle from inlet, 120.

Figure 15. - Continued.



Percent Blade passage
speed frequency,

Hz

ED 60 332
0 70 388

86 475
+ 93 515

110

100

90
80-

60
(m) Angle from inlet. 1300. (o) Angle from inlet, 1500

110

100

90

70

60
40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000 40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000

Frequency, Hz

(n) Angle from inlet, 1400. (p) Angle from inlet, 1600.

Figure 15. - Concluded.



Percent Blade passage
speed frequency,

Hz
[ 100 541
0 110 595
& 115 622
+ 120 649

110

100

70

(a) Angle from inlet, 100 (c) Angle from inlet, 300.
110

80

70
40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000 40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000

Frequency, Hz
(b) Angle from inlet, 200. (d) Angle from inlet, 400

Figure 16. - One-third-octave-band spectra on 30.5-meter radius at several speeds and for various angles from the inlet.. Takeoff rotor blade setting angle and
takeoff nozzle area.



Percent Blade passage
speed frequency,

Hz

0[ 100 541
0 110 595
& 115 622
+ 120 649

110

-- -- I80

S60

(e) Angle from inlet, 50.  (g) Angle from inlet, 70 .

110

40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000 40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000
Frequency, Hz

(f) Angle from inlet, 600. (h) Angle from inlet, 800

Figure 16. - Continued.



Percent Blade passage
speed frequency,

Hz

ED 100 541
- 110 595

115 622
+ 120 649

110

100 --

a-

(il Angle from inlet, 90. (k) Angle from inlet, 1100

IOD-- - -

70

40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000 40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000
Frequency, Hz

(j) Angle from inlet, 1000 (I Angle from inlet, 1200

Figure 16. - Continued.



Percent Blade passage
speed frequency,

Hz

01 100 541
0 110 595
A 115 622
+ 120 649

110

100

90

70

60 --
(m) Angle from inlet, 1300. (o) Angle from inlet, 1500.

70F 1 n

40 60 100 200 400 600 1000 2000 4000 6000 10000 20000 40 60 100 200 400 600 1000 2000 4000 6000 10 000 20000
Frequency, Hz

(n) Angle from inlet, 1400.  (p) Angle from inlet, 1600.

Figure 16. -Concluded.



Percent Pressure
110 - speed ratio

O 60 1. 060
0 70 1.081
a 86 1. 125

00 - 93 1. 146

90 -

80 -

70S 70 I I I I I

110

100 -

Percent Pressure
90 - speed ratio

O 100 1. 170
0 110 1. 210
A 115 1. 222

80 - O 120 1. 231

0 20 40 60 80 100 120 140 160
Angle from inlet, deg

Figure 17. - Perceived noise on 152. 5-meter (500-ft) sideline; takeoff rotor blade setting
angle, takeoff nozzle area.

Percent Blade passage Overall power
speed frequency, level,

Hz dB

[] 86 467 155. 3
( 93 506 156. 1
A 100 544 158. 8

150

130
40 60 100 200 400 600 1000 2000 4000 6000 10 000 20000

Frequency, Hz

Figure 18. - Power spectra at various speeds; reverse thrust rotor blade
setting angle.
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Percent Blade passage
speed frequency,

Hz

m 86 467
0 93 506
A 100 544

120

110

oo
- 100

0 20 40 60 80 100 120- 140 160
Angle from drive motor building relative to forward direction, deg

Figure 19. - Overall sound pressure level as function of angle on 30. 5-meter (100 ft)
radius; reverse thrust rotor blade setting angle.

Percent Blade passage
speed frequency,

Hz

M- 86 467
0D 93 506

100 544

130 I

110

0 20 40 60 80 100 120 140 160

Angle from drive motor building relative to forward direction, deg

Figure 20. - Perceived noise on 30. 5-meter (100 ft) radius; reverse thrust rotor blade
setting angle.
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Percent Blade passage
speed frequency,

Hz
: 86 467

93 506
A 100 544

110

100

90 [

80

70 '
(a) Angle from drive motor building relative to forward direction, 100. (c) Angle from drive motor building relative tor forward direction, 30°110

' I-- --

70. 1 J J I 1

40 60 100 200 400 600 1000 2000 4000 6000 10 000 20 000 40 60 100 200 400 600 100 2000 4000 6000 1000 20 000
Frequency, Hz

(b) Angle from drive motor building relative to forward direction, 20. (d) Angle from drive motor building relative to forward direction, 400

Figure 21. - One-third-octave band spectra on 30.5-meter (100 ft) radius; reverse thrust rotor blade setting angle.
Figure 21. - One-third-octave band spectra on 341 5-meter 1100 ft) radius; reverse thrust rotor blade setting angle.



Percent Blade passage
speed frequency,

Hz

m 86 467
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100 544
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(e) Angle from drive motor building relative to forward direction, 50 .  (g) Angle from drive motor building relative to forward direction, 700
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(f) Angle from drive motor building relative to forward direction, 600. (h) Angle from drive motor building relative to forward direction, 800

Figure 21. - Continued.
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speed frequency,
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100 544

100

80

70
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(i) Angle from drive motor building relative to forward direction, 9000. (k) Angle from drive motor building relative to forward direction, 110
Fiure 21. - Contn110
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Frequency, Hz
(j) Angle from drive motor building relative to forward direction, 1000 .  (. Angle from drive motor building relative to forward direction, 120°.

Figure 21. - Continued.
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speed frequency,
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(m) Angle from drive motor building relative to forward direction. 1300. (o) Angle from drive motor building relative to forward direction, 1500
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Frequency, Hz

(n) Angle from drive motor building relative to forward direction, 1400. (p) Angle from drive motor building relative to forward direction, 160P.

Figure 21. Concluded.



Percent Blade passage
speed frequency,

Hz

] 86 467
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A 100 544

110
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Angle relative to forward direction, deg

Figure 22. - Perceived noise on 152. 5-meter (500-ft) sideline; reverse thrust rotor blade
setting angle.
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110

Flow

100 ,Blade-passage 2100- // frequency 2

,Harmonics (H)

90 -

H

80 H

R-

8 70

60 I I I I
(a) Angle from inlet, 200; 100 percent speed; takeoff rotor blade setting angle.

110

100 r Blade-passage
100 - / frequency

-Harmonics (H)
90 - H

-H
80

70-

6I I I I IIIIIi
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10 000

Frequency, Hz

(b) Angle from inlet, 1300; 100 percent speed; takeoff rotor blade setting angle.

Figure 23. - Narrow band spectra (32-Hz bandwidth) on 30.5-meter (100 ft) radius; design nozzle area.
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- Blade-passage
100- i frequency

;Harmonics (H) Flow

90

H

80

-70

60

(a) Angle from inlet; 200; 120 percent speed; takeoff rotor blade setting angle.
110 Blade-passage

Sfrequency

oo Flow
Harmonic (H)

H 1300

90 -H

80

70
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10 000

Frequency, Hz
(b) Angle from inlet, 1300; 120 percent speed; takeoff rotor blade setting angle.

Figure 24. - Narrow band spectra (32-Hz bandwidth) on 30. 5-meter (100-ft) radius; design nozzle area.
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110 Drive motor
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/-Blade passage

/ frequency 
Flow

100

-Harmonic (H) 400

90 H

80

S70

S60
(a) Angle from drive motor building relative to forward direction, 400; 100 percent speed; reverse thrust rotor

blade setting angle.
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frequency

Flow

100
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90
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80
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Frequency, Hz

(b) Angle from drive motor building relative to forward direction, 100 percent speed, reverse thrust rotor blade

setting angle.

Figure 25. - Narrow band spectra (32-Hz bandwidth) on 30. 5-meter (100-ft) radius.
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