
NASA 
!l?N 
D-8062 
V. 2 
c.1 

NASA TECHNICAL NOTE 

EFFECTS OF LONG-CHORD ACOUSTICALLY 
TREATED STATOR VANES ON FAN NOISE 

I1 - Effect of Acoustical Treatment 

/ ,,. 
Jumes  H.  Dittmar, Jumes  N.Scott, ,/’ . ‘,, 

‘,, 
Brace R. L e o m w d  und Edward G. Stukolich 

Lewis Resedrch Center 
Cleveland, Ohio 44135 

N A T I O N A L  AERONAUTICS A N D  SPACE A D M I N I S T R A T I O N  W A S H I N G T O N ,  0. C. OCTOBER 1976 

https://ntrs.nasa.gov/search.jsp?R=19760026118 2020-03-22T13:50:26+00:00Z



TECH LIBRARY KAFB,NM 

1. 	 Report No, 2. Government Accession No. 

NASA TN D-8250 I ~~ 

4. 	Title and Subtitle EFFECTS O F  LONG-CHORD ACOUSTICALLY 
TREATED STATOR VANES ON FAN NOISE 
11 - EFFECT OF ACOUSTICAL TREATMENT 

-. 

7. Author(s)
James H .  Dittmar, James N. Scott, Bruce R. Leonard, 
and Edward G. Stakolich 

9. Performing Organization Name and Address 

Lewis Research Center 
National Aeronautics and Space Administration 
Cleveland, Ohio 44135 

12. 	Sponsoring Agency Name and Address 

National Aeronautics and Space Administration 
Washington, D.C. 20546 

15. Supplementary Notes 

16. Abstract 

3. Recioienl 013379L 

5. Report Date 

October 1976 
6. Performing Organization Code 

8. Performing Organization Report No. 

E-8736__ 
10. Work Unit No. 

505-03 D 

11. Contract or Grant No. 

13. Type of Report and Period Covered 

Technical Note 
.~ 

14. Sponsoring Agency Code 

-

A set  of long-chord stator vanes was designed to replace the vanes in an existing fan stage. 
The long-chord stator vanes consisted of a turning section and axial extension pieces, all of 

~~ 

17. 	 Key Words (Suggested by Authorls) 18. Distribution Statement 

Chord length Suppressor Unclassified - unlimited 
Fan noise Turbofan STAR Category 07 
Noise 

20. Security Classif. (of this page) 

Unclassified Unclassified 
-~. .  

' For sale by the National Technical  In format ion Service. Springfield. Virginia 22161 



EFFECTS OF LONG-CHORD ACOUSTICALLY TREATED 

STATOR VANES ON FAN NOISE 

I1 - EFFECT OF ACOUSTICAL TREATMENT 

by James H. Dittmar, James N. Scott, Bruce R. Leonard, and Edward G. Stakolich 

Lewis Research Center 

SUMMARY 

A set of long-chord stator vanes was designed to replace the vanes in an existing 
full-scale fan stage. The long-chord stator vanes consisted of a turning section and 
axial extension pieces that were added behind the turning section. Acoustic damping ma
terial was incorporated in the long-chord stator vanes, and tests were performed with 
two lengths of the vanes. Various inlet and exhaust-duct treatment configurations were 
used during the testing. 

Te ts were performed with the two lengths of the long-chord stator vanes with the 
same acoustically active three-ring inlet. Activating the lining material on the long-
chord stator vanes reduced noise, with the long version giving more reduction than the 
short primarily because of the additional lining material. Noise reductions achieved 
with the acoustically active long-chord stator vanes were compared with those achieved 
with acoustically active exhaust splitter rings. The long-chord stator method for incor 
porating acoustic material in a fan package appears to be at least as good as the exhaust 
splitter method. In addition, comparisons of an acoustic three-ring inlet and an acoustic 
wall-only inlet indicate that the wall-only inlet could be used in an engine where the noise 
reduction requirements are not too stringent. 

INTRODUCTION 

A set of long-chord acoustically treated stator vanes was designed to replace the 
stator vanes in an existing 1.83-meter (6-ft) diameter, 1.5-pressure-ratio fan stage 
(described in ref. 1)in order to investigate the noise reduction possibilities of increased 
stator chord and this method of incorporating acoustic treatment. The long-chord stator 
design contained 14 stator vanes, whereas the original design contained 112 stator vanes. 
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The long-chord stator vanes incorporated acoustic damping material and were con
sidered as possible replacements for conventional acoustic exhaust splitters. 

The first  part of this two-part report (ref. 2) discussed the results obtained when 
the acoustic damping material was rendered inactive by covering the surfaces with metal 
tape. The majority of the data presented in this report are for the configurations where 
the acoustic damping material was activated by removing the metal tape. Some of the 
information contained herein is baseline data from the taped long-chord stator vane con
figurations. Information from the QF-2 and QF-3 fans is also used in various compar
isons. 

The majority of the taped long-chord stator vane data are given in reference 2, 
where the aerodynamic effects on noise are discussed. The purpose of this report is to 
ascertain the effects of this method of incorporating acoustic treatment and the perform
ance of that treatment. The acoustically active long-chord stator vanes were tested in 
two lengths on the full-scale fan noise test facility at the Lewis Research Center. These 
stator length variations were tested in conjunction with both an active and an inactive 
three-ring acoustic inlet. Tests were also run with the active long-chord stator vanes 
and the inlet where active inner and outer exhaust-duct walls were added to yield a con
figuration with more acoustic treatment. In addition, tests were conducted with one of 
the stator lengths with the rings removed from the inlet suppressor to determine the 
noise reduction obtainable with wall-only inlet treatment in this configuration. 

APPARATUS AND PROCEDURE 

Fan Stages 

Acoustic data from two full-scale, 1.83-meter (6-ft) diameter fans differing in 
stator design were used in this study. The first fan, viewed from downstream in fig
ure l(a), had a 1.5 pressure ratio and a 337.4-meter-per-second (llOO-ft/sec) tip speed 
and was designated QF-2. This fan had 53 rotor blades and 112 stator vanes approxi
mately 6.83 centimeters (2.69 in.) in chord. Other pertinent information about this fan 
is given in references 1and 2. 

The second fan tested, designated QF-lA, was the long-chord stator design. This 
fan used the QF-1 rotor, which was aerodynamically the same as the QF-2 rotor -
varying only in direction of rotation. However, the long-chord stator vanes of the 
QF-1A stage bear little resemblance to the stator vanes of the QF-2 stage. There were 
14 of the QF-1A stator vanes and they were approximately 61 centimeters (24 in.) in 
turning chord length. The additional length was achieved by adding axial extension 
pieces behind the turning section. These added axial extension pieces lay in radial 
planes from the fan centerline. The longer version of these long-chord stator vanes, 
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with all the extension pieces added and the acoustic material active, is shown in fig
ure l(b). 

Long-Chord Stator Vanes 

Developed-view sketches of the fan showing the two lengths of the long-chord stator 
vanes a re  shown in figure 2. (Not all of the rotor blades and stator vanes are shown in 
these sketches.) The design and actual layout of these vanes are discussed in refer
ence 2. 

One of the long-chord stator vanes on a work table is shown in figure 3(a) and a 
sketch of the top view is shown in figure 3(b). The two lengths of the long-chord stator 
(short and long) a re  shown in this sketch. The 3/4-length version, which was  tested in 
reference 2 in a taped configuration, is not reported herein in the active version because 
of a mechanical failure involving the separation of a perforated plate from its backing 
material. The leading-edge piece is solid aluminum with approximately a NACA-65 
series airfoil thickness from the leading edge back to the location where the thickness 
was equal to the thickness of the following liner section. 

The acoustic backing material used on opposite sides of the long-chord stator vanes 
was of two different thicknesses. The thick material was 0.95-centimeter (3/8-in.) 
hexcell aluminum honeycomb 2.24 centimeters (0.88 in.) thick with a 0.51-millimeter 
(0.020-in.) thick facing sheet. The perforated facing sheet had 1.14-millimeter 
(0.045-in.) diameter holes evenly spaced to give an 11percent open-area ratio. This 
thick material had a predicted frequency of maximum noise attenuation of approximately 
2400 hertz. The thin material was  0.95 centimeter (3/8 in.) hexcell aluminum honey
comb 0.81 centimeter (0.32 in.) thick with a 0.51-millimeter (0.020-in.) thick facing 
sheet. The perforated facing sheet had 1.27-millimeter (0.050-in.) diameter holes 
evenly spaced to give a 5 percent open-area ratio. This thin material had a predicted 
frequency of maximum noise attenuation of approximately 3600 hertz. 

The two acoustic materials were designed according to the theory of reference 3. 
One thickness was placed on each side of a long-chord stator vane so that the different 
thicknesses faced each other across the flow channel formed between two stator vanes. 
The summation of the two honeycomb thicknesses, the two perforated sheets, and the 
septum thickness determined the overall stator thickness of 3.45 centimeters (1.360 in.). 

Test  Configurations 

The acoustically active long-chord stator vanes were run in a number of combina
tions with various inlets and both with and without exhaust-duct treatment. A descrip
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tive listing of the configurations tested is given in the following table: 

~
~~ 

Configu- Inlet Stator Data figure 
ration ... 

Acoustic Length 
material 
_ _  

69 Acoustic ; Active Long 8, 10, 12 
three ring 

70 Hard; three Long 20(b) 
ring 

72 Acoustic ; Inactive Long 15, 16(b), 17, 18 
three ring 

75 Acoustic ; Active Short 7, 9, 11 
three ring 

76 Acoustic ; [nactive 14, 16(a) 
three ring 

77 Hard; no 20(a) 
ring 

80 Acoustic ; hactive 14, 16(a) 
three ring 

81 Active V 7, 9, 11 
82 Active Long 8, 10, 12 
83 Lnactive Long v 15, 16(b), 17, 18 
88 Active Long 3, 10, 12, 13, 20(b) 
89 Active Short 7, 9, 11, 19, 20(a) 

90 Acoustic; no Active Short 19 
ring 

-. . 

The first series of tests were made with an active three-ring inlet in order to reduce 
the noise from the inlet that might mask the long-chord stator vane activation results. 
The acoustic inlet and a sketch showing its dimensions a re  presented in figure 4, along 
with a table describing the lining materials. This is the same inlet tested in reference 4 
(and referred to therein as suppressor B) . In addition to activating the stator lining ma
terial surfaces on the two stator lengths, lining material located on the inner and outer 
exhaust-duct walls was also activated during the course of this testing. A sketch of the 
exhaust duct and its treatment is given in figure 5. 

The second ser ies  of tests were performed with an inactive (taped) three-ring inlet 
in order to indicate the noise removed by the two lengths of active long-chord stator 
vanes themselves and to obtain some information on the directivity of the reductions. 
Configurations including inner and outer exhaust-duct treatment were also tested. 

Additional tests were performed with active exhaust-duct walls and the active short 
version of the long-chord stator. During this testing the inlet liner was tested with the 
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rings removed, leaving only the outer-wall treatment. These tests were done to give 
an idea of the noise attenuation from the no-ring inlet configuration. The configurations 
tested and the data obtained are compiled in the appendix, along with data reported in 
reference 2. 

Acoustic Instrumentation 

Far-field acoustic data were obtained by 1.27-centimeter (0.5-in.) condenser mi
crophones located on an arc at 10' increments from 10' to 160'. The test site and a 
plan view of the microphone locations a re  shown in figure 6. The microphones were 
level with the fan centerline, 5.79 meters (19 f t )  above the ground on a 30.48-meter 
(100-ft) radius. The acoustic instrumentation and the data acquisition techniques a re  
completely described in reference 5. 

Three samples of acoustic data were taken at each test condition and averaged to 
minimize the effect of short-term fluctuations in the noise. The data were taken at 60, 
70, 80, and 90 percent of design speed and were recorded on magnetic tape. One-third
octave-band analyses of the data were performed, and the data were processed by using 
the methods of reference 6 .  

RESULTS AND DISCUSSION 

Results with Acoustically Active Three-Ring Inlet 

A s  mentioned in the section Test Configuration, the first  ser ies  of tests were per
formed with an acoustically active three-ring inlet. This acoustic inlet was used mainly 
to reduce the noise from the inlet that might mask the long-chord stator vane activation 
results. The tests were performed f i r s t  with the lining material on the stator vanes and 
on the inner and outer exhaust-duct walls in an inactive configuration achieved by cover
ing the surfaces with metal tape. This configuration formed the baseline for this ser ies  
of tests. The next ser ies  of tests were with the acoustic material on the long-chord sta
tor activated by removing the metal tape. Finally, the lining material on the inner and 
outer walls, as well as that on the stator surfaces, was activated. These tests were 
performed with the long and short versions of the long-chord stator. The acoustic three-
ring inlet was in place for all tests. 

The total sound power level spectra for the two stator lengths at 60, 70, 80, and 90 
percent of design speed are given in figures 7 and 8. In each part, the top curve is for 
the taped stator and taped exhaust-duct wall baseline, the middle curve is for the stator 
surfaces active, and the bottom curve is for both the stator and exhaust-duct wall sur
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faces active. 
A s  can be observed in figure 7, little total power was removdd by activating the 

lining material on the short version of the long-chord stator. This small amount of re
duction is most probably the result of the small amount of lining material on these sta
tor surfaces (see fig. 3). Activating the inner and out= exhaust-duct walls gave sig
nificantly more reduction, and those surfaces contained much additional material (fig. 5). 
Activating the long-stator acoustic material (fig. 8) significantly reduced noise because 
of the large amount of acoustic material, and additional reductions were achieved when 
the exhaust-duct walls were activated. The acoustic material on the exhaust-duct walls 
was approximately equal in area to the material on the long version of the long-chord 
stator. In figures 7 and 8 the bottom spectra, with all material active, are approxi
mately at the same level despite there being more acoustic material for the long (fig. 8) 
than for the short (fig. 7). In other words, activating the exhaust-duct walls gave more 
noise reduction in the short stator version than in the long version. This difference in 
the amount of reduction achieved with the exhaust-duct wall treatment may imply that 
some noise floor has been reached. 

Figures 9 and 10 are for the same combination of test configurations as figures 7 
and 8 but for the sound power in the rear hemisphere. The results are similar to those 
observed in figures 7 and 8. In most cases, this similarity appears to be the result of 
the rear hemisphere controlling the total sound power attenuation when the acoustic 
three-ring inlet is installed. 

To better illustrate the attenuations observed, the reductions in the rear-
hemisphere sound power from the inactive baseline configuration a re  plotted in figures 
11 and 12. As was previously observed, activating the short-stator lining material r e 
duced noise only slightly (fig. ll),but activating the inner- and outer-duct wall lining 
material reduced noise significantly. A significant noise reduction was attained by ac 
tivating the long stator surfaces (fig. 12) because of the large area. Activating the duct 
walls also gave additional attenuation. The double-peaked nature of the attenuations at 
the 60 and 70 percent speeds for the long stator (figs. 12(a) and (b)) is interesting since 
i t  suggests that the blade passage tone and its harmonic are more easily removed by the 
lining material. Another interesting observation in figures 11 and 12 is that the amount 
of attenuation appears to decrease as the speed of the fan is increased. 

Comparison with Splitter Data 

To indicate the total reductions attainable with the long-chord stator and with an ex
haust splitter ring, the following comparisons were performed: Because there were no 
available data for an exhaust splitter on the QF-2 fan, data were takeb from the QF-3 
fan. The QF-3 fan is nominally the same type of fan as the QF-2 fan; that is, it has the 
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same tip speed, the same number of rotor and stator blades, and so forth. The primary 
difference is in the design pressure ratio, which was 1.4 for QF-3 and 1 . 5  for QF-2. 
The QF-3 fan was previously tested and reported in reference 4. The data used herein 
a re  taken directly from that report. The QF-3 spectra essentially differed only by a 
relatively small amount in level from those of QF-2. 

The two test configurations to be compared used the same three-ring acoustic inlet 
and the same exhaust-duct wall treatment. The exhaust splitter was run with the QF-3 
fan, and the long version of the long-chord stator was run with the QF-1 rotor. The 
lining material on the exhaust splitter was 0.8 centimeter (0.315 in.) thick with a 
perforated-facing-sheet hole diameter of 3.17 millimeters (0.125 in.), giving an open 
area of 6 . 3  percent. The predicted frequency of maximum noise attenuation was ap
proximately 3600 hertz. The total exhaust-duct treatment area of the QF-3 fan with the 
exhaust splitter was approximately 8 percent less  than the total area of the long-chord 
stator configuration. In each case the differences are  taken between the treated and hard 
versions of the fan. The base for the long-chord-stator noise reduction is the original 
fan data with the original QF-2 stator. These two rear-hemisphere sound power reduc
tions a re  shown in figure 13, for 60 to 90 percent of design speed, to give an indication 
of the noise -removing capabilities of the long-chord acoustically treated stator vanes. 

A s  shown in figure 13, the reduction achieved with the long-chord stator is typically 
greater than that achieved with the exhaust splitter at frequencies below the peak of the 
reduction curve. This  advantage w a s  a s  much as 9 decibels at some frequencies. At 
the higher frequencies the advantage of the long-chord stator was not as strong. In addi
tion, a s  the fan speed was  increased, the advantage of the long-chord stator appeared to 
diminish also. 

Although the two tests were not perfectly comparable, they show that the long-chord 
acoustically treated stator vane concept appears to be able to achieve at  least as much 
noise reduction a s  an exhaust-duct splitter. The small advantage of the long-chord sta
tor version (fig. 13) is quite possibly the noise removed by the taped long-chord stators 
(ref. 2).  This advantage probably carr ies  through from the taped stator vanes to the 
active stator vanes. 

Active Stator Vanes with Inactive Inlet 

A s  mentioned previously the acoustically active long-chord stator vanes were tested 
with an inactive (taped) three-ring acoustic inlet and hard inner and outer exhaust-duct 
walls. This testing was  performed to give an indication of the noise reduction attainable 
with only the long-chord stator vanes acoustically treated. These data were compared 
with those for the configuration where the long-chord stator vanes a re  covered with metal 
tape (inactive). The inactive stator data were reported previously in  reference 2. 
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The data from the active and inactive Long-chord stator vanes a re  compared in fig
ures  14 and 15 for 60 to 90 percent of design speed. Figure 14 contains the acoustic 
power spectra for the short version of the stators, figure 15 for the long version. 

A s  shown in these figures, moderate amounts of acoustic power were removed by 
activating the stator vane lining material in  the long version particularly at the higher 
speed points. The short version did not remove as much noise. This latter point can 
possibly be seen more clearly in figure 16, which shows comparison plots for the rear -
hemisphere sound power level at 90 percent of design speed. The rear  power level is 
shown here because this is where the largest effect on noise from the activation was ex
pected. Figure 16(a) is for the short version of the long-chord stator vanes, and fig
ure 16(b) for the long version. Here it is seen that the long stator has removed signif
icant amounts of noise but the short stator has  removed very little. The short version 
has considerably less  lining material than the long version (approx 1/5), and this at  
least partly explains the almost total lack of attenuation. The existence of a flow sepa
ration near the pylon with the short stator vanes was identified as a large noise source 
in reference 2. This source is basically downstream of the lining material on the stator 
vanes and would therefore not be removed by the lining material. This additional noise 
source quite possibly masks the fan noise reduction by the short vanes. 

Figure 17 is a plot of the front-hemisphere sound power level for the 90-percent
speed, long-stator comparison. Comparing this figure and figure 16(b) shows the rela
tive amounts of front and r ea r  power removed by the long-stator activation. A s  seen, 
more power is removed from the rear  than from the front hemisphere. This is as might 
be expected considering the location of the lining material. However, the reductions in 
the front hemisphere a re  of interest. And the angular variation of the 1600-hertz, 1/3
octave-band sound pressure level, indicating a front reduction, is plotted in figure 18. 
A s  shown here, the reductions at this frequency occur from the rear  around to the 50' 
position. The trailing-off of the reduction as the front of the fan is approached suggests 
that this noise is probably exiting from the r ea r  of the fan and is radiated forward. 
Nevertheless, this still indicates that activating the long-chord stator vanes reduces 
noise in the front hemisphere. 

Inlet-Outer -Wall-Only Acoustic Results 

Tests were run with an acoustically active three-ring inlet and with the same inlet 
with the rings removed so that only the outer wall was acoustically active. During these 
tests the short version of the long-chord stator vanes was used, and they and the exhaust-
duct wal ls  were activated. To show the comparative results of these two cases, they a re  
both compared with the hard, original 112-stator-vane data (QF-2). The inlet power 
spectra reduction curves are shown in figure 19 for 60 and 90 percent of design speed. 
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A s  can be observed in figure 19, the no-ring-inlet reductions were less than those 
achieved with the acoustically active three-ring inlet. However, the reductions achieved 
with the no-ring inlet were significant, amounting to as much as 14 decibels. (Other 
examples of no-ring-inlet data are given in ref. 7.) The active short stator vanes and 
the no-ring inlet considerably reduced inlet sound power and could possibly be used in 
an engine where the noise reduction requirements a re  not too stringent. 

TapedStator Noise Source 

During the testing of the long-chord stator vanes in the taped configuration (ref. 2), 
it was determined that extra noise was generated below 1000 hertz when the original 
112 stator vanes were replaced with the long-chord stator vanes. Experiments with the 
long-chord stator vanes and the exhaust-duct treatment performed during the testing 
discussed in  this report gave some indication of the location of this extra noise. 

Figure 20 is a plot of the rear-hemisphere sound power spectra for three configura
tions at  90 percent of design speed. These curves include data for the original 112-vane 
stator, the inactive (taped) long-chord stator vanes, and the active vanes with active 
inner and outer exhaust-duct treatment. Figure 20(a) is for the short version of the 
long-chord stator vanes and 20(b) is for the long version. 

Both figures 20(a) and (b) show that noise was added below 1000 hertz by changing 
from the original stator vanes to the long-chord stator vanes. The aerodynamic testing 
with the short version revealed that a separation region existed at the trailing edge of the 
stator vane near the suction side of the pylon (fig. 2). For the short version, th i s  sepa
ration region appeared to be a noise source. A s  can be observed in figure 20(a), acti
vating the lining material, i n  particular the inner and outer exhaust-duct wal ls  signifi
cantly reduced noise in the region of interest, that is, below 1000 hertz, for this short 
version of the stator. Activating the lining material in the long version of the stator gave 
little reduction in this range. The short-stator reduction shows that the lining materials 
in the exhaust are  capable of removing noise at frequencies below 1000 hertz. The lack 
of attenuation in the long version then gives a possible indication of where the noise was 
generated in this version. If the extra noise were generated along the stator surfaces, 
the lining material should have caused a reduction. Therefore, a possible explanation 
is that this extra noise was generated downstream of the long stator, possibly in the 
wakes, and is therefore not reduced because it is generated downstream of the lining 
material. 
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SUMMARY OF RESULTS 

A set of long-chord acoustically treated stator vanes was  designed to replace the 
conventional vanes in  an existing full-scale fan stage in order to investigate the noise-
reduction possibilities of increased stator chord and this method of incorporating acous
tic treatment. The long-chord stator vanes were tested in long and short versions with 
the acoustical material active and with various inlet and exhaust-duct configurations. 
The following results were obtained: 

1. Tests with the two lengths of long-chord stator were performed with an active 
acoustic three-ring inlet. Activating the lining material on the stator vanes reduced 
noise, with the long version giving more reduction than the short primarily because of 
the additional lining material. Adding active inner and outer exhaust-duct-walls further 
reduced noise. 

2. Noise reductions achieved with the active long-chord stator surfaces, active 
three-ring inlet, and active exhaust-duct walls were compared with the reductions 
achieved with an acoustic exhaust splitter and the same inlet and exhaust-duct treatment. 
Comparing the total noise removed revealed that the long-chord stator method for in
corporating acoustic material in a fan package is just as good as using an acoustic ex
haust splitter. Possibly some of the advantage resulted from a source noise reduction 
due to the taped long-chord stator. 

3.  Tests with the two lengths of active long-chord stator were performed with an in
active (taped) acoustic three-ring inlet. Some noise reductions were achieved by this 
configuration, with the reductions primarily in the r ea r  hemisphere. The front-
hemisphere sound power was observed to be reduced in th is  testing, but the reduction 
appears to be in the  noise that comes from the fan exhaust and that is radiated to the 
front hemisphere. 

4. Significant noise can be removed by using an open inlet with acoustic material on 
the outer inlet wall only, the short active version of the long-chord stator, and soft 
exhaust-duct walls. The reductions were not as great as those achieved with the three-
ring inlet, but the no-ring inlet configuration could be used in an engine where the noise-
reduction requirements are not too stringent. 

5. Comparing noise reductions for the active short and long versions of the long-
chord stator indicates that the noise generated below 1000 hertz by the long taped version 
of the stator vanes is probably generated downstream of the stator vanes. 

Lewis Research Center, 
National Aeronautics and Space Administration, 

Cleveland, Ohio, May 14, 1976, 
505-03. 
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APPENDM - TABULATED ACOUSTIC DATA 

This appendix outlines the various configurations of long-chord stator that were 
tested and presents a compilation of the 1/3-octave sound pressure level data that were 
obtained. It includes the data taken with the taped versions of the stator, which were 
included in part I of this two-part report. 

The configurations tested in this program are  listed in table I. The terminology 
used in this table can be explained by looking at figure 21. Three inlet configurations 
were used in the testing (second column, table I). The first is referred to as a three-
ring acoustic inlet, the second is the same inlet with the rings removed, and the third is 
a hard-wall inlet with no rings. The inlets were, in some cases, run with the acoustic 
material put in an inactive condition by covering it with metal tape. The third column 
describes the state of the acoustic material (active or  inactive) or the lack of acoustic 
material (hard). The long-chord stator vanes were run in three length configurations, 
and the fourth column states the length tested. The next column indicates if the lining 
material on the stator vanes was active or inactive. The final column tells if the acous
tic material on the inner and outer exhaust-duct walls w a s  active or inactive. 

Tables I1 to XVIII a re  the compilation of the 1/3-octave band data for the configura
tions described in table I. The data a re  for loo to 160' from the fan inlet and for 50 to 
10 000 hertz. 
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TABLE I. - TEST CONFIGURATIONS USED I N  PROGRAM 


Configu- Inlet 
ration 

69 


70 


71 


72 

73 

74 

75 

76 

77 


78 


80 


81 

82 

83 

88 

89 

90 


Type 	 Acoustic 
mater ia l  

~~ 

Acoustic; Active 
three ring 

Hard; no Hard 
ring 

Hard; no Hard 
ring 

Acoustic ; Inactive 
three ring 

1 Inactive 
Active 
Active 

Inactive 
Hard; no Hard 

ring 
Hard; no Hard 

ring 
Acoustic ; Inactive 

three ring 
Active 
Active 

Inactive 
Active1 Active 

Acoustic ; Active 
no ring 

Stator Exhaust 
duct 

Length Acoustic 
material  

V 

13 




TABLE It. - NOISE OF QF-1A CONFIGURATION 69 (LONG INACTIVE STATOR, 

ACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25' C and 70 percent relative humidity; 
SPL re %lom5N/m2.] 

(a) 60 Percent of design speed. 

FR E W E N  C Y b N G L E ,  DEG 
1 0  2G 3 0  40 50 6 0  7 0  80  9 3  1 0 0  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAVE BAND SOUND PRESSURE L E V E L S  (SPL)  ON 33.5 f lETER R A D I l J S  

5 0  73.7 72.2 74.8 71.7 71.5 71.7 71.5 73  a 0  74.7 7 5  - 2  74.8 
6 3  74.1 7 3  e 1  85.0 70.8 71.1 73.5 72.1 72.5 74.5 74.0 73.5 
8 0  74.6 74.9 72.6 6 9  e 8  7 0  -4 72.1 71.8 7 1  - 8  7 2  -8 74.4 74.4 

1 0 0  76.5 7 6  .O 75.8 7 4  .5 73.5 74.0 73.0 74.1 74.3 76.6 77.0 
1 2 5  7.8 .3 78.5 78.2 77.2 76.2 76.8 76.7 7 6  e 5  77.2 78.5 78.5 
1 6 0  78.1 78.3 77.3 76.6 75.8 76.0 76.6 76.1 77.6 78.3 79.5 

200 7 8  .4 80.1 77.4 74.9 73.6 72.9 72.8 73.8 74.3 75.3 76.4 
2 5 0  79.1 79.8 76.8 75.8 73.3 73.6 74.0 75 -0 75.8 77.3 78.5 
3 1 5  79  - 6  80.1 77.6 76.3 75.3 75.8 77.1 77.0 7 7  a6 78.8 79.0 

400 77.5 77.5 76.8 75.3 74.3 74.8 75.8 76.2 77.8 79.2 80.5 
5 0 0  77.3 7 7  - 6  76.3 74.9 7 4  -1 74.1 75.4 7 6  a 1  77.8 78.8 79.1 
6 3 0  7 5  -6  7 6  - 2  74.9 73.9 73.4 73.7 75.1 75.7 76.9 78.9 79.4 

800 73.9 74.6 73.9 73.4 73.3 73.6 74.6 76.1 77.1 79.4 80.3 
1 0 0 0  73.5 72.9 72.5 72.2 72.2 73.C 74.2 75.5 77.4 79.4 80.7 
1 2 5 0  74.4 73.4 72.8 72.1 72.3 73.6 74.9 76.6 78.8 m . 8  82.3 

1 6 0 0  80.8 80.8 79.2 76.7 76.8 77.2 78.7 8 0  a3 83.3 66.2 88.3 
2 0 0 0  8 6  - 8  88.1 86.6 83.1 83.9 83.1 84.8 86.3 89.9 93.1 95.3 
2 5 0 0  75  - 8  75.8 7 4  .R 73.2 7 3  .O 74.3 75.6 78.3 83.8 82.5 85.C 

3 1 5 0  8 0  - 6  79.8 77.8 7 b  .3 74.9 75.1 77.3 79.1 82.3 84.6 8 6 . 8  
4000 85.5 85.1 83.4 32.3 79.1 78.4 79.7 82.5 94.9 87.4 89.4 
5000 83.3 89.8 83.3 d0.4 78.4 77.3 77.8 8 1  - 6  84.8 65.9 90.4 

6 3 0 0  8 5  a 0  84.8 84.0 8 2  .2 79.9 78.0 79.7 80.4 83.0 86.3 e9. 1 
8 0 0 0  85.8 85.8 85.2 84.3 81.7 78.8 76.9 77.4 8 2  .(I 84.4 86.4 

1 0 0 0 0  84.0 85.2 85.9 84.9 82.5 79.3 76.0 76.5 81.0 83.2 85.5 

75.7 76.8 76.7 78.2 79.0 
75.1 76.8 77.1 79.1 7 9  .4 
75.7 78.1 78.9 80.3 81.0 

78.2 7 9 . 1  80.1 80.6 81.2 
79.8 80.3 80.7 8 1  .o 80.9 
8G.2 80.0 80.3 79.8 79.7 

77.0 78.1 78.4 78.8 78.3 
79.7 80.1 79.3 79.0 77.9 
80.1 80.1 79.3 79.3 78.4 

81.4 82.3 80.8 19 .5 77.4 
79.8 80.4 79.9 78.4 77.3 
80.5 81.4 81.2 77.1 77.1 

81.8 82.9 8 3  06 79.6 77.3 
82.1 83.7 83.5 
83.4 85.1 84.3 

89.6 93.2 92.2 
95.9 100.6 100.8 
86.4 89.0 87.0 

89.2 91.3 89.3 
92.1 94.5 93.2 
9G.O 90.9 9G.4 

90.3 93.8 94.0 
88.3 89.2 89.6 
86.7 88 .0  86.5 

79.2 77.4 
80.9 77.5 

86.7 82.2 
94 .8 90.3 
82.6 78.4 

83.9 79.7 
87.9 83.9 
88.3 02.4 

89.1 83.9 
84 e 2  79.9 
8 3  0 6  78  - 2  



TABLE II. - Continued. 

(b) 70 Percent of design speed. 

F R E C U C N C Y  ANGLE, DEG 
1C 2 0  33  4 c  5G 60 7 0  8 0  90 1CO 1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

lI3-OClAVE B A N D  SOUIUD PRESSURE LEVELS t S P L 1  ON 45.7 METER R A D I U S  

5 c  74.4 71.9 7Z.4 72.2 71 .4  7 1.2 71.5 72.7 7 4 . 4  75.4 74.4 76.0 75.7 77.9 79.0 80.8 
6 3  71.7 72.7 81 .2  71.1 70.4 70.4 70.6 71.4 72.1 73.2 73.4 75.7 77.4 78.7 79.6 8 1  05 
a o  76.2 75.0 13.3 70.7 72.2 7 3 . 3  73  e 2  73.3 73.2 75.5 76.2 77.9 79.5 81.0 82.0 82.4 

1 0 0  78.0 77.8 77.4 76.4 7 4  a6 74.9 75.4 7 3 . 9  76.4 77.4 77.9 80.0 81.3 82.1 83.3 82.6 
1 2 5  
1 6 0  

79.4 
78  - 5  

8G.1 
78 .1  

80.8 
78.5 

7 9 . 3  
77.6 

70.6 
76  e 0  

78.9 
77 .6  

78.3 77.4 
7 8  .@77.5 

79.1 
78.8 

(ro.1 
79.5 

79.9 
80.6 

82.0 
82.0 

82.3 
8 1  - 8  

8 2  09 
81.8 

83.3 
81.6 

82.3 
82.2 

2 0 0  78.4 78.9 76 -4 74.4  74.4 74.4 74.2 75.2 75.2 76.7 77.2 79.0 79.5 80.2 80.5 80 02 
2 5 c  77 e 7  77.7 76.2 75.2 75.9 73.7  75 - 8  7 5 . 0  77.3 78 02 79.5 81.1 81.3 81.2 8 1  .o 79.6 
3 1 5  77.5 77.c 76.4 76.7 76 e 3  76.7 77.4 78.2 79.2 79.7 80.4 81.3 81.5 81.5 81.2 79.7 

400 76 .2 76 a 3  77.5 75.7 74.6 76.3  76.7 77.5 79.C 8C.5 82.3 83.1 8 3  - 2  82.2 80.3 78 07 
5 3 0  76.2 76  e2 75.8 75.3  75 .3  75.7 76.5 77.0 78.8 79.5 80.8 81.9 8 3  e 0  82.5 80 05 78.7 
6 3 9  74.4 75 .a 74.3  74.3 74.4 75.3 76.3 77.3 78.4 79.8 80.6 81.9 82.9 82.8 79.6 78.5 

R O C  7 3  .a 7 3  e 8  73.8 73.8 74.1 75.1 76.0 77.1 78.3 80.3 82.3 83.6 84.6 83.8 80 -0 78.2 
100C 73.2 73 .3  73.3 73.3 73.5 1 5  .C 75.7 77.2 78.5 80.3 81.7 83.4 84.3 83.2 79.0 78.2 
125C 73 e 1  72.8 72.5 72.0 73.5 75. r. 76.3 78.0 79.5 81.5 83.5 84.1 85.5 8 3 . 8  7 9  - 8  77.8 

160G 74.3 73.9 73.5 73.5 74.3 76.C 77.0 78.7 812.5 8 2  e 7  84.7 85.6 87.4 85.1 80.7 78.1 
2 0 0 0  64 e3 81.9 81.9 t l . 3  81.1 82.4 83.6 85 .0  68.8 91 e9 95.4 96.0 100.6 98.8 91.8 8 6  -2  
2 5 J C  78.7 77.4 77.2 76.5 76.7 7 a . c  79.5 81 .7  84.2 136.5 89.5 90 .5  94.9 93.0 87.7 83.6 

3150 77 - 9  77.1 75.7 74.7 74 .7  76.4 78 - 2  6C.l 82.6 84.9 8 6 . 6  88.3 90.2 87.1 82.1 78.6 
4 P J O  82.9 83.5 a 2 . c  8C.9  7 4 . 2  7 9 .  3 79.5 82.3 84.7 87.3 90.2 91.3 93.4 91.7 86.0 81.4 
5 D O C  6 1  e 2  82.4 61.1 79.2 77.9 77.9 78.4 82.2 133.7 85.4 88.6 88.5 90.1 89 .1  85.2 80.7 

63C2 � 3  - 6  83.3 63.5 62.0 79.7 79.C 130.3 e i . 3  83 .1  86.6 89.0 91.0 93.8 89.3 85.6 80 04 
B C O C  62 . R  83.3 82.3 b1.7  79.5 7e.3 78.1 79.1 133.0 85.3 87.1 88.6 89.4 88.3 83.0 79.3 

I t 0 3 0  8 2  . E  8 3  .(I ti4 . I  8 3 . 8  83.9 79 .6  1 7  - 0  77.6 83.3 82.8 85.0 86.0 87.3 85.6 82.1 77.0 



TABLE II. - Continued. 

(c) 80 Percent  of design speed. 

F R E  PUENCY ANGLE, D E G  
10 2 0  3 2  4 5  5 c  6C 7 0  8 G  9 3  1 P C  110 1 2 0  1 3 a  1 4 0  1 5 0  1 6 0  

I / ~ - O C T R V E  B A N D  S O W D  P R E S S U R E  L E V E L S  (SPL) O N  45.7 METER RADIUS 

82 .a 79.2 80.8 79 .7 77.8 77.8 78.3 78.6 7 9 . 3  81.0 82 .5  83.55 0  84.3 74.8 83.8 79 .@ 

6 3  72  e 8  74.3 81.9 74.1 7 3 .8  73.6 74.6 75.3 74.9 75.8 76.4 78.0 80.6 80.9 8 3  .8 84.8 

8 0  7 6  e 4  77.6 74.6 73.4 73.3 74.4 73.9 74.8 75.4 76.6 79.6 80.5 82.4 83.9 85.3 86.5 


1 0 0  8 1  ‘3 8 1  .6 80.6 8C.3 79.8 78.8 79.3 79.3 80.1 81.4 82.9 84.2 85.4 86.4 87.3 87.2 

1 2 5  84.3 85.1 85.0 62.e 82.5 82 .6  82.0 8 3  .o 8 4  .o 84.5 86.3 86.1 87.3 87.5 8 a  .5 86.7 

1 6 0  82.5 8 3  a6 83.1 61.3 81.3 82.8 82.1 82.8 84.8 86.1 86.8 87.1 87.1 87.3 87.0 86.0 


2 0 0  8 2  - 6  83.1 61.1 78.5 8C.1 79.5 79.1 80.1 81.6 82.3 83.3 84.0 84.6 85.1 85.6 85.2 

2 5 0  80.7 81.2 80.1 79.4 80.1 80.6 81.1 82.6 84.2 85.2 86.7 87.3 87.6 67.1 87.1 86.1 

3 1 5  80 0 4  81.2 80.9 82  - 2  8 2  -6 83.4 83.7 64.6 85.6 86.2 87.2 88.0 8 8 . 2  88.1 87.2 85.6 


4 0 0  7 9  06 80.4 80.4 81 .2  81.7 83.1 83.4 84 - 6  85.9 87.2 88.4 89.8 89.7 88.4 87 .2  8 6 .  I 

5 0 0  79  ‘6 80.4 EO. 1 8C.6 8 1 . 8  82.9 83.3 85.1 8 6  - 3  87.3 87.9 88.7 89.6 8 8 9 6  87.1 85.3 

6 3 0  78.5 7 9  .5 7 9  .z 79.8 81.2 81.8 83.0 84.2 8 5  - 5  86.3 87.2 88.4 69.5 88.3 85.7 84.1 


800 77.5 78.5 79.2 79.5 8 0  -5 81.4 8 2  09 8 4  .2 8 4  e9 86.7 88.C 8 9 . 3  90.S 88 .5  85 97 83.9 

i a o o  77.5 78.3 78.3 79.0 80.D 6 1 . 5  62.7 84.5 8 5  05 87.2 88.3 89.6 90 .7  88.0 85.0 83.4 

1 2 5 0  77.2 77.3 78.0 78.2 79.5 81.2 83.0 84.8 86.5 8l?.O 8 9 . e  90.3 91.2 88 .7  85.3 83.1 


1 6 0 0  77.1 77.6 78.1 7a.8 80.3 82.3 8 3  - 6  8 5  a 6  8 6  r 9  88.4 90.4 90.9 91.9 89.4 85.8 83.0 

2 0 0 0  7 9  .o 79.2 79.4 80.4 81.2 84.0 85.0 87.7 69.4 90.9 93.0 93.3 94.4 91.1 87.7 84.8 

2 5 0 0  84.0 84.7 84.8 85.2 8 4  .o 86.5 88.7 90.8 92.3 94.7 98.5 101.3 102.2 100.2 94.5 9 0 . 6  


3 1 5 0  80 05 8D e 1  79 e6 7 9  -6  80  e 5  83.0 6 5  e 6  87.3 89.1 90.8 92.8 94.4 95.8 92.9 88.4 85.2 

4 0 0 0  82.9 82.9 82.3 81.1 81.2 83.4 84.6 87.5 89.7 91 -5 93.6 94.4 95.8 92.7 88.2 84.5 

5000 8 5 . 3  87.7 08.3 86.3 85.5 84.1 84.1 87.3 89.3 9P.6 94.1 94.1 95.6 94.0 90.3 85.4 


6 3 0 0  85.1 85 .I 8 4  - 6  6:. 1 81.9 82.5 e 4  .a 85 .a 86.9 89.6 91.4 92.8 94.8 90.9 87.6 82.7 

8 e o c  86  - 6  86.8 86.3 86.5 8 5  .@
e4.5 83.6 84.3 88.1 89.6 91.4 92.8 93.1 92.1 87.3 82.8 

l o o 0 0  8 4  - 7  85.7 8 6  -5 85.7 83.7 82.0 a i  .2 E2.4 85.2 87.6 89.1 89.9 90.7 8 8 . 7  85 -7 80.6 



FR E OUCN C Y  
1: 20 


5c 80.1 77.1 
63 77 .2 77 a9 
8 0  ao.4 81.4 

100 85 .8 85.4 

125 87.7 88e6 

160 87.1 86 e9 


?O 0 86 e 4  86.9 
250 84.5 85.5 
31 5 84.3 85.5 

4 G @  84 e 6  84.6 
550 84 -6 85.1 
633 63.3 8 4  e 6  

800 e2.8 83.3 

lDCO  81.9 82-9 
125C 61 e 4  82.1 

1603 81.1 81 a9 

2000 81.5 (32.5 

2500 86.1 87.6 


3150 85.7 86 .7 
4 C i l O  85.4 85.9 
5 co0 87 e 0  88.9 

6300 87.3 87.8 
8CO0 88 .o 88 e 7  

1O"il 86 e 3  86 - 8  

TABLE II. - Concluded. 

(d) 90 Percent of design speed. 

ANGLF, DEG 
32 4 5  5c 69 70 8G 90 1CO 110 120 130 140 150 160 

1/3-OCTPVE RAND SOUkD P R E S S U R E  L E V E L S  I S P L )  ON 45.7 NETER R A D I U S  

79.4 61.9 78e6 83.2 78.9 80.4 79.7 80.4 81.9 82.5 82.6 83.2 85.2 86.9 
82.7 78.1 77.4 78.2 78.1 78.2 77.4 79.2 79.9 81.7 83.7 8406 8607 88 - 5  
78.6 76.b 76.9 77.8 77.3 78 -6 78.4 81.1 82.3 83.7 85.8 87.8 89.3 9008 

65.4 83.4  82.4 84.1 83.4 82.8 84.4 86.4 87.1 87.9 89.9 90.6 9201 91-6 
8ar4 87.2 85.9 86.4 86.2 87.4 87.7 88.7 89.6 90.3 91.7 91.4 91- 7  90.6 
86.7 80.6 85.9 86.9 86.7 88.4 88.7 89.9 90.4 91.3 90.9 90.9 90.1 90.0 

86.1 83.7 84.1 83.6 84.2 84.9 85.7 87.1 87.6 88.5 88.9 89.4 89.7 89.6 
85.7 85.2 85.8 06.3 86.3 E8 .0 89.3 90.5 91.5 92.6 92.5 92.2 91.8 91.2 
86.7 67.8 88.0 88.5 89.C �9.8 90.5 91.5 92.2 92.9 92.7 92.3 91.3 90.4 

85.6 87.3 86.6 88.5 88.6 89.8 91 a 3  92a 6  99 05 95.7 94.5 93.0 92.3 91.4 
65.9 56.4 67.4 88.4 89.4 90.6 93.9 92.2 93.1 94.2 94.9 92.9 92.2 90.8 
84.9 06.1 86.8 87.9 89.4 90.1 90 - 4  91.8 92.6 93.9 92.9 93.4 91.1 90.0 

83.9 3 4  e9 85.6 87.1 89.1 90.1 90.4 92.6 93.6 94.7 95.8 93.6 91.1 89.8 
83.9 a4.3 85.1 87.3 88.3 89.6 90.8 92.6 93.9 95.2 95.9 92.9 9003 89.2 
63.1 87.6 34.8 86.8 88.3 90.4 91.4 93.3 94.3 95.2 96.4 93.3 90.3 88.3 

83.3 83.5 85 - 3  87.3 88.9 90.6 91.6 93.6 92.9 95.7 97.1 94.1 90.4 88.2 
83.8 b 4 . 3  65.8 88.3 89.1 91 e 3  93.0 94.3 96.2 96.8 98.3 94.8 91 - 3  88.7 
87.1 87.3 87.6 88.8 90.6 93.0 95.3 97.1 99.1 100.6 102.1 97.6 94.3 90.2 

b 6  .b e6.6 87 e 1  88.4 93e6 92.2 94.2 96.2 98.6 100.7 102.4 99.4 95.1 91.3 
85.9 a c .  2 66.1 88.3 89.6 92 e 0  94.1 96.O 97.5 98.9 99.8 97.0 92.5 88.9 
6 9 . 0  E7.2 86.2 87.3 88.9 91.3 93.2 94.7 97.2 97.3 97.7 95.8 92.4 87.9 

83.2 ab.8 86.3 86.7 89.2 90.2 91.5 94.2 95.7 96.6 99.0 95.3 91.7 86.8 
88.7 8�.2 86.3 87.3 87.8 80.5 92.2 93.8 95.0 96.5 96.5 95.5 90.5 86.7 
88.1 87.4 85.1 85.9 85.7 66.8 89.6 91.7 93.2 93.7 94.3 92.3 89.3 84.3 



TABLE ID. - NOISE OF QF-1A CONFIGURATION 70 (LONG INACTIVE STATOR, 

HARD INLET WITH NO RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25' C and 70 percent relative humidity; 
SPL re 2X10-5 N/m2.] 

(a) 60 Percent of design speed. 

ANGLE, O E G  
10 2 0  30 40 5 0  60 7 0  8 0  9C 1 0 0  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1 / 3 - O C T A V E  B A N D  SOUIUU PRESSURE L E V E L S  ( S P L )  ON 45.7 H E T E R  R A D I U S  

F R E Q U E N C Y  

5 0  
6 3  
80 


70 -4 
72.4 
7c.4 

77.9 
77.9 
83.3 

8C.2 
79.7 
79.8 

75.7 
78.5 
7 1  e 4  

75.c 
81.2 
70.9 

6 9  e 5  

68.5 
66.8 

6 8  - 9  
7 0  -4 
67.9 

7'2.1 
71.1 
72.0 

71.2 
72.2 
73.1 

72.0 
74.0 
74.8 

73.5 
75 e 0  
76.1 

69.7 
71.5 
67.6 

69.0 
70.4 
67.4 

72.5 
7 1  .e 
69.6 

69. 	 0 
69.5 
68.9 

71.2 
70.7 
70.9 

100 

1 2 5  
1 6 0  

78  -5 
77.8 
76.8 

73.6 
77.5 
75.7 

73.4 
75.3 
74.9 

71.4 
7 2 - Z  
72.5 

70.6 
7 3  e6 
72.5 

7C.3 
73.3 
73.0 

76.8 
7 7  -1 
77.5 

73.3 
75.1 
74.5 

70.3 
73.8 
7 3  e2 

75.4 
76.1 
74.5 

76.6 
76.6 
75.4 

77.4 
76.8 
75 .O 

73.1 
74.6 
73.2 

73.6 
74.6 
74.c 

74.0 
76. 	 C 
75.3 

72.3 
74.5 
73.2 

6 9  -4 
71.6 
73.0 

7 8  05 
78.9 
79.7 

6 9  e9 
72.1 
73.2 

69.9 
72  - 9  
73.7 

7C.7 
75.1 
74.3 

74.0 
76.4 
75.8 

74.7 
76. I 
76.0 

74.5 
76.3 
75.3 

75.6 
75.3 
74.1 

78.0 
7E.3 
77.7 

75.2 
75.6 
76.5 

73.4 
75.3 
76.7 

71.2 
73.9 
74  m 2  

7C.2 
7 3 c 6  
73.7 

71.7 
75.9 
74.5 

7 3 - 1  
76.4 
7 5 - 4  

z o o  
2 5 0  
3 1 5  

7 8  .I 
77.4 
78.1 

4 0 0  
500 
6 3 0  

79.3 
79.9 

79.3 

77.1 
78.9 
77.9 

73.5 
73.7 
73.6 

77.6 
17 e7 
77.6 

75.3 
76.1 
76.1 

73.5 
73.7 
73.8 

7 2  - 8  
7 3  e 1  

72.6 

74  .8 
73.9 
74.1 

76.1 
74.6 
75.1 

78.4 
76. 	 8 
77.4 

76.3 
77.4 
77.8 

77.5 
75.4 
75.9 

77.3 
77.2 
78.1 

75.3 
74.7 
74  .I( 

73.9 
73.3 
72.8 

8 0 0  
1 0 0 0  
1 2 5 0  

78.6 
79.1 
81.2 

e o  .9 
79.9 
8 1  - 9  

79.6 
78.8 
8 1  .I 

10.9 
78.6 
EC.3 

73.9 
73.8 
75.0 

75.4 
75.3 
76.3 

79.4 
79.6 
81.2 

76.9 
77.1 
7 8  a6 

7 5 1 3  
74.3 
75.7 

73.8 
72.9 
74.1 

73.9 
73.6 
74 e6 

76.6 
77.1 
78.3 

78.5 
78.7 
79.6 

80.3 
80. 1 
81.1 

75.6 
75 .4 
76.5 

73.6 
7 3 - 8  
73.5 

�!e.9 
93.2 
83.7 

1 6 0 0  
2 0 0 0  
2 5 0 0  

90.6 
9 4  e6 
82.8 

89.7 
94.2 
84 0 3  

90.9 
95.1 
83.0 

68 .1  
92.6 
8 2  .8 

81.4 
85.2 
76.7 

80.9 
64.9 
76  .O 

80.6 
85.1 
76.7 

62.1 
86.4 
78.0 

84.2 
88.1 
80.2 

85.8 
89.8 
81.6 

89.2 
93.1 
b3.8 

88.9 
92.9 
83.0 

83.2 
88.2 
78.8 

78.6 
83.5 
75.1 

8 4 . t  
88.9 
79.3 

84.0 

66 -6 

e 2  .'J 

3 1 5 0  
4000 

5 0 0 0  

6 3 0 0  
8 C O O  


1 0 0 0 0  

8 4  e 7  
8 6  a6 
8 2 . 1  

8 4  e7 
87.2 
84.7 

6 4  - 8  
87.C 
e5 .5  

05.2 
68.4 

63.8 


80.7 
83.9 
79.5 

78.3 
8 0  .e 
78.0 

77.3 
60.3 
80.3 


77.7 
80 a 0  
80.0 

ac. 	3 
8C.5 
82.4 

81.7 
84.c: 

86.5 

83.9 
85 .1  
86.0 

66.5 
87.8 
86.7 

79.e 
82.0 
82.5 

75.9 
17.3 
77.1 

83.8 
8 5 . 8  
84.5 

8 0  e 8  
79.8 
7 5  .8 

82.2 
81.5 
7 9  .5 

83.P 
e2.c 
8L'. 1 

82.9 
82.7 
0 c . 5  

83.7 
81.0 
79.2 

78.0 
78.5 
76.8 

77.7 
76.5 
73.6 

77.3 
74.3 
72.5 

7 8  - 2  
77.2 
74.6 

81.8 
78.6 
76.5 

81,.t 

61.7 
79.5 

69 - 3  
82.8 
8C.2 

88.8 
84.7 
82.1 

86.9 
84.1 

80.5 

82.7 
79.1 
77.2 

77.5 
74.7 
72  .o 



TABLE III. - Continued. 

(b) 70 Percent of design speed. 

FR t OUCkCY ANGLE,  D E G  
I t  2 0  ? 3  bc; SL c.C 72 P G  9 0  1 0 0  110 1 2 0  130 140 1 5 0  1 6 0  

1 / 3 - O C T d V E  B A N D  SOUhD P R E S S U R C  L E V E L S  (SPL) ON 45.7 METER R A D I U S  

5C 93.7 79.5 73.4 71.9 73.2 71.5 71.5 72.2 73.2 79.5 74.5 75.0 76.5 77.7 79.4 82.6 
6 3  1C7.4 82 .1  b l . 4  71.4 72.4 7C.t 71.9 72.2 72.7 73.2 74.9 75.5 77.1 78.4 80.1 83.3 
6 C  83.9 76.4 73.3 71.4  72 .6  71.6 71.9 71.6 73.4 74.6 75.9 77.3 79.3 80.1 81.6 83.8 

100 8 3 . 8  79.6 78.1 77.5 76.3 76.C 75.5 75.3 77.5 78.0 78.3 79.4 81.1 81.3 83.0 82.7 
1 2 5  82.9 82.6 62.4 82.1 80.3 79.1 78.6 77.6 79.4 79.6 80.6 82.0 82.1 82.4 83.1 82.3 
I 6 0  81.9 87.1 e 2 . 4  79.2 7.5.4 77.4 77.6 77.9 78.4 78.1 79.6 79.8 80.4 80.2 80.7 8 0 . 5  

2 5 0  83.1 81.8 77.6 76.3 75.1 74.1 74.1 74.6 75.4 76.3 77.9 78.7 79.4 79.6 79.6 79.8 
25C 82.3 80.7 77.2 7P.3 75.3 76.3 76.3 76.8 78.3 79.3 80.7 80.9 81.5 80.7 80.0 80.7 
3 1 5  82.L 8 0 . 3  78.2 79.2 77.5 77.3 78.3 78.2 79.7 79.5 80.5 81.1 81.2 80.5 79.7 78.7 

4 5 9  82 .0  8C.5 8n.C 79.2 78.3 78.D 78.0 79.2 81.0  82.3 83.2 83.1 8 3 . 2  81.7 80.3 79.9 
50C 82.9 8 2 . 1  83.4 EC.1  79.4 7 8 . 2  78.2 78.4 79.9 81.1 82.2 82.5 83.4 82.9 79.9 79.1 
633 52.3 32.1 &‘?.e e C . 3  78.8 77.3 77.9 77.9 79.9 81.4 83.3 83.0 84.3 83.1 79.3 78.8 

R O O  8 2 . h  81.3 k‘7.5 01.1 79.1 78.3 78.0 77.8 80.0 81.6 83.0 83.5 84.8 83.3 79.5 79.2 
i 2 a D  62.5 82.2 81.2 61.4 ec.3 78.2 ~ R . S  77.7 79.9 81.4 113.4 83.5 84.5 82.7 79.0 78.4 
1 2 5 0  63.6 83.6 62.4 82.3 80.9 78.6 78.6 78.8 80.6 81.8 8 3 . 9  84.4 85 .8  83.1 79.1 78.0 

1 6 0 3  86.1 85.9 85.2 6 5 . 2  64.0 81.7 80.3 79.9 82.4 82.9 85.4 85.5 87.8 84.2 80.1 78.7 
2‘100 95.6 96.0 97.7 96.3 99.3 97.3 93.C 9C.7 91.3 91.7 94.1 94.1 97.7 96.5 90.7 86.9 
2 5 0 0  68.9 95.1 90.5 91.0 91.2 88.9 85.2 64.1 85.6 86.6 88.4 8 8 . 5  91.4 89.0 85.1 82.5 

3 1 5 0  E5.4 86.2 85.9 86.9 86.0 83.4 81.7 E 1 . 0  83.5 85.5 86.5 87.3 89.4 8 5 . 2  80.9 78.3 
4’30:: 58.8 90.6 92.4 92.7 93.1 91.2 86.2 85.3 86.4 86.5 89.4 90.1 91.8 88.4 8 3 . 9  81.0 
500C 64.5 87.3 E7.6 67.8 86.9 84.5 82.6 84.5 85.1 85.3 88.2 87.1 88.3 85.5  82.5 79.3 

633: 8‘4.2 66.4 EP.1 87.6 37.1 85.6 84 .4  63.4 85.3 88.1 90.3 89.4 92.4 87.3 83.4 79.9 
E?;? 82.5 84.9 85.7 b6.9 65.2 84.C 8C.8 80.3 84.5 85.3 88.4 88.2 89.0 86.7 81.7 79.4 

I C G S J  79.3 83 .4  8 3 . 6  e5.9 34.3  02.5 79.0 70.2 82.0 8 3 . 2  86.0 85.5 87.3 8 3 . 8  80.5 76.9 



F R E  O U E N C Y  

5 0  
6 3  
8 0  

1 0 0  
1 2 5  
1 6 0  

2 0 0  
2 5 0  
3 1 5  

400 
500 
6 3 0  

8 0 0  
l O O G  
1 2 5 0  

1 6 0 0  
2000 
2 5 0 0  

3 1 5 0  
4 0 0 0  
5 0 0 0  

6 3 0 0  
8 3 O C  

10000 

TABLE III. - Continued. 

(c) 80 Percent of design speed. 

ANGLE,  O � G  
I t  20 3:: 43 5 c  62  7 0  8 3  9 2  i r o  110 1 2 0  1 3 0  140 153 1 6 0  

1/3-OCTAVE BAND S O U ~ J O  P R E S S U R E  L E V E L S  ( S P L )  ON 45.7 M E T E R  R A D I U S  

94.2 18.8 79.7 8C.3 82.8 79.8 81.5 75.3 79.2 7e.8 77.C 78.9 0 0 . 3  81.5 82.0 97.0 

107.6 82.5 81.8 74.1 74.1 73.8 71.3 73.3 74.6 75.1 76.3 78.7 89.8 82.3 84.1 96.5 

84.2 77.4 74.5 73.4 73.7 73.4 74.4 74.4 76.2 77.2 79.5 81.1 82.5 84.5 86.5 96.1 

82.0 80.0 79.7 7 9 . 3  78.0 78.2 78.7 18.9 87.7 81.2 82.2 83.1 84.5 86.1 86.5 93.9 

84.8 83.3 82.6 61.8 81.1 6C.5 81.1 8 l . e  0 2 . 8  83.1 84.5 84.7 86.0 8 6 0 5  6 6 0 3  92.5 
83.8 82.8 81.5 61.5 81.0 81.0 81.3 b2.3 8 2 . 3  83.2 83.5 84.8 84.3 85.5 85.3 91.4 

84.6 83.6 81.6 79.3 79.5 79.1 19.0 79.8 80.5 81.6 82.8 84.1 84.8 65.6 85.6 9C.4 
84.3 82.5 81 .C  81.6 81.8 82.1 82.6 t33.6 85.C 86.3 87.3 88.0 88.0 87.3 86.5 89.8 
84.5 82.5 82.1 83.3 83.0 83.3 83.5 84.6 85.5 86.6 87.5 88.2 89.C 88.1 87.1 88.5 

84.8 82.3 82.7 b2.7 82.5 83.7 84.5 h S . 2  86.3 8 8 . 0  89.2 89.9 9n.0 88.8 81.3 87.7 
86.1 84.0 83.5 83.3 83.5 e3.E 84.3 85.1 86.1 67.1 88.3 89.4 90.0 89.6 86.6 86.5 

84.5 83.7 83.5 83.7 84.4 83.2 8 4 . 2  85.0 85.9 86.7 88.5 89.6 92.5 89.5 85.5 85.6 

85.6 89.3 84.4 85.6 85.1 84.1 84.4 64.8 85.9 87.4 89.1 89.7 90.6 89.4 85.4 8 5 . 1  
85.5 84.3 85.3 85.2 84.8 b 3 . 5  64.5 84.8 85.8 b7.3 89.D 90.1 90.3 89.0 85.C 84.2 
85.7 8 5 . 1  85.9 85.6 85.7 83.9 84.6 85.2 86.6 87.9 89.7 90.3 91.2 88.7 85.6 83.6 

86.8 86.5 87.3 87.2 87.2 85.5 85.2 86.0 87.7 Li8.3 9c.7 91.3 92.2 89.0 85.7 83.6 
90.2 91.2 92.6 93.1 92.9 91.4 88.9 88.6 89.6 9G.7 92.9 93.3 94.1 91.1 87.6 85.3 
98.3 100.1 132.6 104.1 103.4 102.3 99.6 96.1 94.8 95.9 97.3 96.7 99.4 97.8 93.8 91.2 

88.6 89.1 89.4 90.2 89.9 87.9 87.4 87.3 89.3 91.1 92.1 9 4 0 1  94.9 92.1 87.8 6 5 . 0  
88.3 89.6 90.0 91.0 9 0 . 0  87.8 86.8 67.6 89.4 9C.2 93.3 93.8 9 4 0 7  9 2 0 0  87.6 84.5 
90.8 94.1 95.6 97.6 96.8 94.8 91.0 b9.8 89.8 9C.3 93.1 93.4 93.3 92.0 89.3 8 5 0 1  

86.6 88.4 93.4 9C.l  89.1 87.1 87.1 86.6 b7.8 89.6 91.C 90.9 93.8 9'2.1 8 6 0 3  82.6 
86.9 88.9 90.4 92.3 9G.9 89.4 87.3 65.7 88.4 89.4 91.6 92.1 92.2 9C.9 86.3 82.3 
83.4 87.6 88.6 9P.3 88.2 87.1 65.1 P 4 . 4  86.6 87.8 90.5 90.6 90.9 8e.8 85.4 82.2 



TABLE III. - Concluded. 

(d) 90 Percent of design speed. 

F R E O U E k C Y  
11 2 ; ;  

5; 93.7 a2.3 �3.7 
63 157 - 4  83.2 d2.4 7h.9 
80 e 4 . 9  63.3 77.3 7 6 .  c 

100 eb.3 83.3 62.8 82.0 
125 E7 .3 86.8 85.3 8 6 . 3  
1 b C  87.2 66 e 0  95.5 t 5 . 5  

233 87.5 86.R 6 5 . 2  & Z .  5 
250 86 e 9  86.2 e 5 . 4  E t . 2  
315 6 U  . 4  86.4 3 8 . 4  bE.7 

433 89.2 86.2 88.7 6P.5 
500 89.7 87.7 8 9 . 0  69 - 2  
635 6 8  -1  b6.9 87.4 E 1 . 4  

R O O  89 - 1  8 d  e6 68.9 6 @-9 
l O S C  89.3 68.3 89 .3  8 9 . 3  
1252 89.6  89.1 8 9 . 3  89.6 

160C 93.1 89.6 43.6  9c.4 
2CSO 91 - 3  91 e 5  92.5 92.7 
2 5 0 C  101 e 5  101.5 104.7 1C5.3 

3150 96 - 2  96 - 5  99.5 4 5 . 2  
4 P 3 0  92 .a 91 .6 92.3 57.1 
5 C C C  93 .2 95.4 97.5 97.2 

6?00 8 9 . 6  91.9 93.9 9 2 . 9  
8°C 93 .c 32.3 53.3 44.0 
lCl5SZ 

A N G L f ,  O E G  
3 2  4 5  5 ,  bn 75 8 C  92 1 C O  110 12U 135 140 

l / : - O C T A V E  6 A f J D  SCUIUD P R E S S U P f  L E V E L S  ( S P L )  ON 45.7 METER R A D I U S  

7 e . z  78.2 84.5 79.c 79.1: 63.7 82.2 83.5 84.2 82.7 85.0 
75.9 76.4 

75.3 76.5 


52.3 87.6  
84.0 85.C 
�4.7 a 5 . 7  

8 5 . 5  82.8 
6 6 . 2  86.4 
e9.4 a7.7 

Y D . ~  a9.5 
90.2 89.7 

87.9 88.1 


8 8 . 6  8e.9 
89.5 89.0 
89.8 89.6 

93.1 9c.4 

92.0 91.7 

1C3.8 102.5 


96.3 Y 7 . C  
91.8 91.3 
95.7 93.7 

91.6 93.4 

93.2 92.0 


76.4 

77.0 


6 2  .n  
85.3 
86.5 

a3.3 

87.4 

8 8 . 4  

90.7 
90.7 
89 .q 

89.4 

89.5 

89.8 


90.1 
91 a 3  
99.0 

95.2 

9U.b 

91 -7 


9; .7 
93.3 
B E  .I 

77.2 

78.3 


83.5 

66.5 

86.5 


8 4  .o 
b 8  - 4  
69 -4 

91.7 

92.0 

91 -4 


90 e 4  

90.8 

91 a6 


92.1 

93.2 

98.5 


95.2 

93.6 

93.9 


51 e6 

59.3 

E9.1 


77.2 

83.0 


84.8 

87.8 

67.5 


85.3 

93.2 

93.9 


92.5 

92.0 

91 -4 


90.9 

91e5 

92.3 


92e9 
94 .z 
98.0 

95.0 

94.8 

93.7 


92 - 2  
93.G 
91.1 

78.4 

81.3 


86.3 

88.3 

8P.2 


86.8 

91.2 

92.2 


93.0 

92.5 

92.4 


92.9 

92.3 

93.3 


93.3 

94.2 

97.5 


96.8 

94.8 

94.2 


94.4 

93.5 

91 e 8  


80.2 

82. a 

87.3 

89. c 

88.7 


87.8 

92.2 

93.2 


94.5 

93.7 

93.9 


94.1 

9403 

95.1 


96. Q 

97.4 
99.8 

98.3 

98.1 

97.7 


95.9 

96.3 
94 e 6  

81.7 83.7 

84.0 66.0 


88.3 89.3 

89.8 90.0 

89.7 89.5 


80.3 09.3 

91.7 92.2 

92.0 92.7 


94.2 93.7 

94.2 94.7 

94.1 95.6 


94.1 95.9 

94.3 95.8 

9409 96.3 


96.1 97.4 

97.2 90.7 

100.3 101.3 


99.5 100.8 

98.6 99.3 

97.0 97.2 


96.3 9709 

95.9 96.3 

93.9 94.8 


85.4 

88 05 


90.3 

90.8 

89.5 


89.5 

91.7 

92.2 


92.7 

93.0 

93.1 


92.9 

92.3 

92.3 


93.4 

93.9 

97.0 


97.5 

96.3 

94.9 


94.4 
94 .a 
92.6 

150 


86-0 

87.2 

89.5 


91a5 

91.0 

89.0 


90. 3 

91-2 

91-4 


92.2 

92.5 

91.9 


91.1 

90m 0  
90.3 

90.6 

91.4 

9403 


93.3 

91.3 

91.9 


90.4 

90.0 


160 


91-9 

94.8 

93.4 


93.4 

91-4 

90.4 


89.4 

91.3 

90.1 


90.6 

90.6 

89.8 


89.5 

88.7 

88.2 


80  -5 
89.1 
90.9 

90-2 

88.5 

87.9 


86.4 

86.5 


89.5 84.9 




FREQUENCY 

5 0  
6 3  
80 


100 
1 2 5  
1 6 0  

200 

2 5 0  
3 15 

900 

5 0 0  
6 3 0  

8 0 0  
l o o 0  
1 2 5 0  

1 6 0 0  
2 0 0 0  
2 5 0 0  

3 1 5 0  
4 0 0 0  
5 0 0 0  

6 3 0 0  
8000 

1 0 0 0 0  

TABLE IV. - NOISE OF QF-1A CONFIGURATION 71 (INACTIVE 3/4-LENGTH STATOR, 

HARD INLET WITH NO RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25' C and 70 percent relative humidity; 
SPL re 2 ~ 1 0 - ~N / ~ ~ J  

(a) 60 Percent of design speed. 

ANGLE, OEG 
10 2 0  30 4 0  50  6 0  7 0  8 0  90 1 0 0  110 1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAVE BAN0 SOUkO PRESSURE L E V E L S  ( S P L )  ON 45.7 METER R A D I U S  

81.0 70.7 72.3 73.5 73.0 72.2 73.3 70.7 70.8 73.5 73.C 73.8 73.7 8C.O 78.5 80.7 
8 0 . 5  71.6 81.1 73.0 73.5 72.3 72.5 72.0 71.0 73.0 72.e 73.6 73.5 78.8 77.1 80.4 
77.9 70.3 69.9 7C.9 71.4 7'2.3 72.1 69.4 69.4 72.6 72.6 73.9 74.9 78.8 77.8 79.8 

77.5 73.3 73.8 73.0 72.0 73.0 74.3 72.0 72.0 75.0 74.1 76.4 76.8 79.3 78.5 8c.o 
76.0 74.8 74.6 75.0 73.8 73.3 74.6 73.1 74.3 76.5 76.5 76.5 77.5 79.0 78.3 78.5 
75.3 75.6 75.0 74.1 72.6 73.1 72.8 73.5 73.5 74.0 74.6 75.9 75.0 77.6 76.8 76.7 

75.3 77.2 75.3 72.8 70.8 71.0 70.8 70.3 71.5 72.7 73.2 74.2 76.2 76.7 76.3 75.7 
76.4 78.4 75.9 74.7 73.4 74.1 72.9 72.7 73.6 75.9 76.7 77.3 78.2 78.1 76.9 75.8 
78.4 7 8 . 8  77.4 76.6 75.3 74.4 73.8 7 3 0 6  74.4 75.8 76.6 76.7 77.4 77.8 75.9 74.6 

77.6 78.6 77.6 76.6 74.9 74.2 73.9 74.2 75.2 77.1 77.6 78.3 7 9 - 1  78.6 76.9 75.3 
78.1 79.5 78.1 77.3 75.3 74.1 73.6 74.0 75.1 76.5 76.8 77.6 79.5 79.3 76.1 73.7 
77.9 79.1 78.6 78.1 75.7 74.1 73.4 74.4 75.1 76.6 77.6 78.3 80.1 80.1 76.4 74.0 

78.0 79.7 79.7 8C.O 77.5 76.C 7Y.8 74.8 75.3 76.8 77.8 78.8 81.0 81.3 76.7 73.9 
78.1 80.1 79.6 79.6 76.9 75.1 73.7 74.2 74.7 76.6 78.2 79.3 81.1 80.7 76.9 73.4 
79.6 82.1 81.5 81.0 78.4 76.3 74.5 75.5 76.1 77.8 79.6 80.2 82.6 82.C 78.3 73.7 

87.4 89.4 88.9 88.4 87.9 84.6 80.4 80.1 80.2 82.2 84.7 86.7 88.9 8 7 . 2  83.2 78.8 
91.6 94.0 9 3 . 8  93.0 93.0 90.3 85.3 h 4 . I  84.8 86.6 89.1 90.6 93.8 91.8 88.3 83.7 
8 0 . 5  83.7 84.8 84.3 82.7 80.E 76.2 76.3 7 7 0 7  79.7 81.8 83.0 85.3 83.5 79.8 74.3 

81.8 85.0 85.1 66.0 84.3 81.0 78.0 77.0 78.0 81.6 8 2 . e  84.4 87.0 84.8 83.3 75.1 
84.0 87.3 87.7 89.3 87.5 84.8 80.0 78.7 78.7 b1.3 84.7 86.5 88.8 86.8 82.3 76.9 
78.6 84.4 85.4 84.8 82.7 79.5 74.9 75.8 76.8 78.3 82.1 82.6 8 4 - 3  82.6 79.6 72.7 

77.8 82.2 8'1.3 83.2 8 0 . 7  78.3 75.2 73.7 74.3 78.0 80.c B G . ~  84.5 81.0 77.7 73.0 
75.4 81.9 82.4 83.6 81.6 78.7 73.9 71.9 74.4 76.5 79.4 8C.9 82.4 81.1 76.2 70.6 
71.7 79.0 60.2 82.1 79.Y 76.6 71.7 70.1 71.7 74.4 77.6 78.6 80.9 78.5 75.1 69.5 



FREQUENCY 

5 c  
6 3  
8 0  

1 2 0  
1 2 5  
1 6 0  

20 E 
2 5 0  
3 1 5  

403 

5 3 0  
6 3 0  

835 

103C 
1 2 5 3  

1 6 0 0  
Z C O C  
2 5 0 c  

3 1 5 c  
4 c c o  
5 P O C  

63CC 
8 C Z C  

l O P O C  

TABLE N. - Continued. 

(b) 70 Percent of design speed. 

A N G L E S  O E G  
li: 	 2i 33 40 5 s  6 s  7 C  80 9 0  1 C O  1 1 0  120 1 3 0  140 1 5 0  1 6 0  

l l 3 - O C T A V E  B A N D  SOUND PRESSURE L E V E L S  (SPL)  ON 45.7 METER R A D I U S  

76.7 72.7 7Z.9 74.2 71.7 73.6 76.9 75.7 74.4 74.6 75.7 74.8 77.1 78.9 79.2 83.0 
74.8 72.6 8 Z . C  73.1 71.3 73.1 76.1 74.0 72.8 73.3 75.1 74.2 77.8 78.6 80.6 82.7 
75.4 75.6 74.9 74.7 73.4 73.2 73.7 73.9 72.7 73.9 76.1 76.7 79.1 80.1 81.7 83.8 

7E.4 78.6 79.1 76.8 76.3 76.8 76.8 76.3 77.1 77.6 78.3 79.5 81.6 82.3 83.1 83.5 
81.6 82.6 63.3 63.3 81.8 7 8 . 3  80.1 78.6 80.0 81.1 81.5 82.6 82.5 82.1 83.3 82 .5  
80.4 bC.6 79.9 7 9 . 8  7 6 . 4  78.1 79.1 77.8 79.3 79.1 7 9 . 9  80.2 80.6 60.8 80.8 80.7 

80.2 61.3 73.3 77.5 76.7 75.C 76.0 7 5 . 8  76.3 77.0 78.2 78.7 80.8 80.3 80.3 79.9 
79.7 81.4 79.4 78.4 78.2 78.1 7 8 . 1  79.2 79.9 81.7 81.9 83.2 82.7 82.1 81.1 80.3 
E O . 4  81.2 eO.2 8C.o 79.4 78.5 7 8 . 9  79.2 79.9 81.2 81.4 82.6 82.2 82.0 80.9 79.3 

79.3 63.9 e1.6 bC.6 79.1 79.3 79.4 b C . 1  83.9  82.9 83.3 83.7 03.8 82.4 80 .8  79.6 
8 0 . 9  82.6 61.7 b l . 2  61.1 79.2 79.2 80.4 80.9 82.4 82.4 83.7 84.1 82.9 80.6 78.6 
7 9 . 6  82.2 81.3 61.2 8C.5 78.6 79.0 79.5 60.2 82.0 82.2 83.9 64.7 84.0 8002  78.4 

P3.2  82.4 61.9  62.5 61.4 79.2 79.2 79.9 80.4 82.2 82 .5  84.1 85.2 84.2  79.9 78.6 
83.2 62.9 62.4 62.7 62.0 79.5 7 8 . 9  8C.O 80.5 82.2 82.9 84.8 84.9 83.5 79.7 77.7 
8 0 . 9  63.7 83.2 83.1 82.2 79.6 79.1 80.2 61.2 82.4 83.4 85.2 85.9 84.1 80.1 77.3 

82.9 85.7 8b.2  6 t . C  e 5 . 0  81.8 8C.1 81.6 82.4 83.2 84.7 86.3 87.2 84.9 80.7 77.3 
92.2 96.2 9e.C 98.7 99.5 9 t . r  91.9 90.8 90.0 91.0 93.4 95.0 97.0 96.9 90.9 85.3 
P6.2 9C.4 9 1 . 5  92.2 92.4 88.9 84.5 84.9 84.7 86.2 88.2 90.0 91.4 90.2 85.4 81.3 

62.5 86.4 06.5 87.7 87.5 83.7 81.4 81.9 83.2 85.9 86.2 88.3 89.5 86.9 81.5 78.5 
85.2 92.8 91.2 97.8 92.8 89.8 85.4 84.8 84.8 86.1 89.5 90.7 91.6 89.4 84.3 79.9 
80.6 07.4 RP. .6  8P.7 e7.7 84 .7  80.4 81.2 82.6 84.2 86.9 87.7 87.9 86.7 82.7 76.9 

61.3 86.6 E P . 8  6 6 . 1  86.6 8 4 . F  82.3 89.4 60.8 83.9 85.4 86.6 89.1 85.8 80.9 77.6 
77.6 85.1 Rb.4  87.8 85.8 b3.E 79.6 78.1 80.6 82.6 8 4 . 4  86.1 86.6 85.3 79.8 75.0 
74.6 83.3 84.6 86.3 84.3 82.5 77.9 17-11 78.3 8C.4 83.0 84.4 84.8 82.8 79.0 74.2 

N 
w 



TABLE IV. - Continued. 

(c )  80 Percent  of design speed. 

FREQUENCY A N G L E ,  DEG 
1 c  2G 3 3  so 5 c  tC 7 c  8C 9 2  IC G 1 1 0  1 2 0  1 3 2  140 I S 0  1 6 0  

1/3-OCTAVE BAhiD SOUhrD P R E S S U R E  L E V E L S  ( S P L )  O N  4 5 . 7  M E T E R  R A D I U S  

5 0  82.8 76.6 e i  .3 E C . 3  82.5 8 0 . 5  E O  .e 78.5 78.5 8c.o RI!. 1 8C'. 6 80.5 82.0 83.3  93.4 
6 3  74.2 75.7 81.6 73.2 73.2 75.2 74.7 75.4 75.7 76.6 77.9 78.8 80.1 62.1 83.6 9 2 . 9  
80  75.9 77.6 74.1 72.4 1 3 . 1  75.2 74.9 75.1 75.9 77.7 79.9 60.2 82 .2  6 4 . 4  85.7  92.6 

l a c  80 - 7  81.2 E,3.0 79.2 78.2 E C . 2  79.7 79.3 8 1 . 3  62.3 83.2 84.1 85.3 86.5 88 .O 92.2 
1 2 5  82.8 8 5 . 3  8 4  .e 64.8 01.1 83 .8  8 3 . 3  g 3  .c 64.5 8 5 . 5  67.C 86.7 87.1 67.3 88 .1  90.9 
1 6 0  81.4 83 .2  83.7 82.9 e i . 9  83.6 83.7 64.7 8 4  e7 8E..4 85.9 86 .2  8 5 . 7  85.4 85.4 89 .0  

200 82.8 84 e 6  81.8 6C.5 8P.b 8 1 . C  81 .1  6 1  e8  82 .1  63.3 84.5 84.6 6 6  a6 87.3 87 .5  88.0 
2 5 0  8 2  .D 83.3 81.8 62 .7  83 .2  84 .7  8 5  .o a 5  .a 87.3 88.5 88.8 88.9 88.8 88.5 88.5 87 .9  
315 82.4 83.2 83.1 64 .4  84.6 84.9  8 5 . Q  66.6 87.4 88.6 89.9 89.6 8 9  .9 68  e7 87.4 86.8 

4 0 0  82.3 8 3 . 3  63.3 b3.0 83.7  85.7 86.3 87 .2  88  e3 89 .7  90.7 9C.6 90.2 89.2 87.8 87.4 
50G 83.2 84 a 6  a3.9 a s . 9  8 5 . 1  85 .9  8 7  e 1  87.9  88 .7  89.4 89.9 89.8 90.2 90.2 87.9 86.9 
6 3 0  8 2  -8 84.8 8 4  .o 64.8 8 4 . 5  85.0 85.8 b6.5 88.0 80.7 89.5 90.3 99.7 89.2 86.5 85  04 

800 83.2 85.4 65.1) 66.1  85 .7  85.6 8 6  - 6  86  e7 87 .7  88.7  89.9 90.5 91.2 89.9 86.6 8 5 . 3  
1 0 0 0  8 2 . 8  85 .5  85.1 85.6 85.1 8 4 . 6  85.5 6 6 . 3  8 7 . 8  88.8 90.1 90.7 9 1 . 1  89.0 85.6 8 4 . 7  
1 2 5 0  83 .1  86.1 85.4 06.3 86.3 84.9 85 -6 86.9 88  - 6  8 9 . 3  9n. 4 91.2 91.9 89.4 85.6 83.7 

1 6 0 0  84.2 86.9 87.4 87.7 87 .4  86 .2  86 - 2  86.8 89.3 89.5 91.3 92.1 93.2 90.7 86.3 83.7 
2000  87.2 9 1  e 1  9 1  m7 93.2 93 .2  '31.6 88.9 89.0 91 a 4  91.9 93.9 94.1 95 - 0  91.9 87.5 85 .1  
2500 95.3 99.9 101.8 1G4.9 104.4 103.3 99.1 96.1 95.9 96.8 98.5 99.4 101.1 97.5 92.8 90.4 

3 1 5 0  85.9 89.9 89.5 9 1 . 5  91.0  88 .9  88.2 88.4 90.2 92.9 93.6 95.0 96.6 93.4 87.9 84.8 
4 0 0 0  85.4 90  - 2  89.7 92.1 90.7 88.4 8 6  -9 88.4 90.7 9 1 . 8  94.9 94.9 96.0 93.0 88.1 84.2 
5000 8 7  -0 9 4  -1  95.3 98.5 97 .0  95.3 90.1 8 9  a6 90.8 91 .1  94.3  94.3 94.5 92 - 6  89.3 83.4 

6 3 0 0  8 3  e 1  88.9 99.2 9c.4 86.9 88. c. 86.4 85.9 87.9 91: - 6  91.9 91.7 9 4  .R 9C.6 86 .2  83.4 
8 2 0 0  8 2  - 6  89.7 F a .  3 92.5 91.4 9 c . 9  97.a 85.2 6 %.7 89.5 9 1  e 5  92.0 9 2  - 6  91.2 86.3 81.7 

10000 78.7 88 .0  68 .3  9C.3 88.4 8 7 . 9  84.3 6 4  .I! a 5  .a 87.6 90.3 89.7 91.3 88.4 84.8 8 e  . 4  



TABLE N. - Concluded. 

(d) 90 Percent of design speed. 

F R E  C U E N C Y  ANGLE, O E G  
I S  23 3:: 40 S G  6Cl 7 5  80 9 0  i c o  110 1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAVE B A N D  SOUhrD PRESSURE L E V E L S  I S P L )  ON 45.7 M E T E R  R A D l U S  

SG 78.2 7 h . 3  76.7 b1.7 7 9 . 7  82.5 78.7 7R.5 79 .2  80.2 81.4 82.8 82.7 83.2 85.2 87.6 
6 3  75.9 76.4 E2.4 76.7 76.4 76 .6  77.1 76.4 76.9 78.6 80.9 81.5 83.7 84.9 86.6 88.6 
a 0  78.4 78 .6  76.6 76.4 75.7 76.9 77.2 77 .6  7 8 . 6  8C.6 83.2 64.0 85.7 88.1 89.4 91.3 

1 3 0  82.7 84 .1  83.1 62.2 E 2 . 1  83.9 83.6 6 2 . 9  i35.1 85.6 87.1 88.2 89.1 90.1 91.4 92.6 
1 2 5  b4.7 86 .7  36.1 E5.2 a5.1 86.2 85.2 86 .9  67.2 87.6 89.4 90.3 90.7 90.6 92.4 90.5 
1 6 3  85 .2  86.5 8 6 . 3  b5.4 85.9 87.C 86.9 87.5 88.7 88.9 89.0 90.3 89.7 90.0 89.5 88.8 

2 3 2  8 6 . 4  86.7 84.4 64.1 84.4 84.1 83.9 85.1 86.1 86.7 88.7 89.0 90.7 90.7 90.9 89.1 
2 5 c  84 .8  85.9 8 5 . 3  E5.6 86.6 87 .3  88.3 89.3 90.8 91.6 92.4 92.9 93.1 92.6 92.6 91.6 
3 1 5  85.P 86 .5  87.3 b e e 2  8 9 , s  89.C 89.3 93.0 91.3 92.2 93.5 93.3 93.2 92.5 91.7 91.2 

400 85.9 87.3 89.a G f . 9  90.3 89.8 93.1 90 .9  92.1 93.6 95.1 95.5 94.8 93.1 92.9 91.3 
5 0 0  86 .9  8 8 . 1  8 8 . 5  6 E . Y  90.8 9C.4 90.4 90.8 92 .4  92.8 93.9 95.0 99.9 93.4 92.4 91.3 
6 3 0  65.7 87.2 87.5 36.2 88.5 88.9 93.5 97.9 91.9 93.0 94.0 95.3 95.5 92.9 91.2 90.8 

8 ; I O  85 .7  88.3 88.7 9C.O 89.3 89.7 90.5 91.2 92 .2  93.5 94.5 95.9 95.5 93.0 90.8 90.5 
l @ 3 3  
125C 

86.4 
86 .1  

88.6 
88.6 

88.4 6 9 . 8  89.6 89 .4  89.9 90.9 92.3 93.1 
U9.6 E9.5 89.8 89.6 90.1 91 .9  92.5 93.5 

94.6 95.4 9 5 . 8  92.3 
95.0 95.9 96.5 92.6 

90.1 
89.8 

89.3 
88.3 

1 6 0 3  86.6  88.8 89.6 G9.R 93.6 89 .5  93.3 91.6 93.1 93.8 95.8 96.4 97.8 93.5 90.6 88.5 
Z C 0 3  68.2 91.2 91.7 92.0 92.5 90.8 90.8 92.5 94.3 94.8 97.0 97.9 98.6 99.3 91.3 88.9 
2 5 3 0  96.1 100 .7  102.4 104.1 104.1 102.1 99.4 Y5.7 96.5 98.2 99.0 100.7 101.9 97.2 93.7 91.1 

3 1 5 2  92.4 96.6 97.7 99.2 99.4 97.4 95.7 93.9 95.1 97.6 98.1 99.9 101.1 97.8 93.6 90.7 
4 2 9 0  87 .1  91.8 91.5 92 .8  92 .3  91.0 91.3 93.C 94.6 95.6 98.3 98.9 99.5 96.0 92.0 88.6 
5C00 88 .1  95 .5  96 .3  96.3 56.9 94.0 91.8 92 .3  94 .1  94.8 97.6 97.4 97.1 94.6 92.5 87.3 

6 3 3 3  86 .1  91 .7  94.1 5 5 . 1  92.6 91 .4  91 .3  90.9 92.4 95.1 95.9 96.1 98.4 94.3 90.8 88.3 
8,730 83.9 91.5 V Z . 3  94.6 93.5 92.4 90.5 89.4 92.7 93.5 95.7 96.4 96.5 94.5 90.2 86.1 

10S33  83.6 8Y.3 91.3 51.8 92.9 89.6 8 8 . 5  88.3 90.5 92.5 94.3 94.4 95.1 92.3 89.1 85.6 



TABLE V. - NOISE OF QF-1A CONFIGURATION 72 (LONG INACTIVE STATORS, 

INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to  standard day of 25' C and 70 percent relative humidity; 
SPL re N/m?.] 

(a) 60 Percent  of design speed. 

F R  E OUE N C Y  ANGLE, O E G  
1 c  23 35 40 50 60 70 8G 90 100 110 120 130 I40 150 160 

1 / 3 - O C T A V E  OAND SOUIuD PRESSURE L E V E L S  t SPL) ON 45.7 M E T E R  RADIUS 

50 67.8 65.8 67.5 67.5 66.3 67.7 b6.5 67.5 68.3 69.0 68.3 69.3 70.8 72.0 7205 74 .t 
63 69 - 3  6 8 . 5  65.3 65.3 67.5 66.3 67.0 67 -3 67.8 68.0 68.3 70.0 70.8 72.8 14.5 75.4 
8 2  68 -6 6q.6 67.1 65.8 65.3 65.8 65-3 65 -6 66 -3 68.3 70.1 72.3 73.8 74.8 76.3 76.7 

13: 72 e6 72.1 70.8 71.8 72.8 68.6 69.1 70.3 71.1 72-6 73.6 74.1 75 -1  76.3 77.3 77.2 
125 74.1 75 .8 74.8 74.1 71 -8 72.1 72.8 71.8 73.1 74.1 74.8 75.8 74.8 76.8 77.3 80.2 
160 74.1 74.8 74.3 73.1 72.8 71.8 72.3 72 - 6  73.3 73.6 74.3 75.3 75 - 3  76.3 75 - 8  76.2 

200 73 . R  76.0 74.3 71.3 72.3 69.@ 68.8 69.3 69 - 8  71 .C 72.3 73.0 74.3 74.3 74 05 74.7 
2 5 0  75.8 76.8 74.5 73.3 71.3 70.5 71.g 71 .O 72.0 74.3 75.3 76.5 76.5 75.8 75.8 74.7 
315 76 - 5  76.7 75.0 74.2 72.7 71.7 72.7 72 e7 73 e 2  74.2 74.5 75.5 76.0 75.5 75.5 74.1 

430 75.5 75 - 2  75.2 73.2 72.5 71.C 71 - 5  71.5 73.7 75.2 76.5 77.7 78.5 76.5 75.5 73.6 
502 77.1 77.3 75.8 73.6 72.6 71.3 71 a 8  72.3 73.6 74.8 74.6 76.3 76.6 76.6 79.3 72.7 
6311 75.5 77.0 75.7 74.9 72 -7 71.C 71.5 72.5 73.2 74.7 75.2 76.5 17.5 77.2 7Q. 5 72-9 

QJCl 76 -7  7a .2 76.7 75.7 73.5 72. C 71.7 72.2 73.2 75.2 76.2 78.2 79.0. 79.5 75.0 73.1 
1C3C 77.4 7E.7 77.4 76.4 74 e 2  72.7 71.7 71.9 73.4 75.2 76.7 78.7 7904 78e 9  74.7 73. I 
1259 79 -6 81 e 5  bf2.2 78.0 76.8 74.2 72 a 6  73.3 74.6 76 -6 78.6 79.8 81.2 80.7 76.6 73.2 

160C 86 .h  a 9 . 8  93.3 k E . 6  84.6 87.5 81.8 79.6 80.6 81.3 85.1 86.3 91-1 8908 83.3 80.2 
2 r 0 0  90 -1  93.R 97.8 91.6 88.8 92.3 86.3 83 -6 84.1  80.3 88.8 89.6 9408 94.3 89.1 86.0 
2 5 S C  81 .C 84 .o 84.3 82.8  83.3 77.3 74 .8 74 .8 76.8 78.3 80.3 82.3 84.3 82.3 78.3 74-2 

3150 63 .? 86.5 65.7 65.7 83.7 8C.2 77 .2 76.7 78.7 81.0 83.2 85.5 87.2 85.7 8 0  0 5  76 - 2  
47313 �4.9 69 .4 88.1 a 0 . 9  86.2 82.9 78.4 78.4 79.9 81.1 84.7 86.7 89.2 88.4 82.8 78.6 
S P O O  63 .8 86.3 66.3 85.5 (13.3 79.3 74.8 75.0 77.3 78.8 8 3 . 0  83.1 85.8 84.0 81.3 75.5 

673C � 2  .? e3.7 84.3 83.2 81.5 78.3 74.8 72 -7 75.2 7800 80.2 82.3 84 .2 83.0 78.7 73.5 
6 @ S C  79 .e b 3  e 8  63.R 63.5 82.0 79.5 73.7 71.5 76.0 76.7 8 O . C  81.9 84.8 82.5 78.5 73.6 
loco@ 75.9 01.7 ez. 5 82.2 80.7 77.9 71.7 7c .2 73.4 74.7 78.0 79.8 82.2 79.9 77.2 71.6 



FRE OUE N C Y 

50 
6 3  
80  

1 0 0  
1 2 5  
1 6 0  

20 0 
250 
3 1  5 

400 
500 
6 3 0  

a o o  
1 0 0 0  
1250 

1 6 0 0  
2000 
2 5 0 0  

3 1 5 0  
4 0 0 0  
5000 

6300 

8000 

10000 


TABLE V. - Continued. 

(b) 70 Percent of design speed. 

ANGLE, D E G  
1 0  2C 30 40 5 0  6 0  7 0  8G 9 0  1 C O  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAVE BAN0 SOUkD PRESSURE L E V E L S  (SPL)  O N  45.7 M E T E R  R A D l U S  

73.9 70.1 72.6 72.4 71.4 71.6 72.1 72.9 72.6 73.4 73.1 74.9 76.1 77.1 78.6 79.7 
70.8 72.0 70.8 71.3 69.8 69.8 70.5 7C.3 70.3 72.0 73.0 74.5 77.C 78.3 79.5 8E.7 
76.1 76.9 73.4 70.9 70.4 71.4 72.4 72.4 72.4 73.9 74.4 77.1 79.4 80.4 82.1 62.8 

78.4 78.9 78.1 76.9 73.4 75.4 74.6 74.4 75.9 77.4 78.1 79.9 81.1 81.9 82.6 63.0 
79.3 80.1 8 0 . 8  80.3 77.6 77.8 78.1 77.1 78.8 79.6 80.6 82.1 82.1 82.3 83.6 82.2 
79.6 79.4 78.6 7 7 . 9  76.4 76.9 77.4 77.1 78.9 79.4 79.9 81.1 81.6 81.9 81.1 81.2 

78.9 79.9 77.4 74.9 74.1 74.6 74.4 74.9 75.4 76.4 77.6 78.6 79.4 79.9 80.4 79.8 
78.6 79.6 76.1 76.3 74.1 74.8 75.3 75.8 77.1 79.1 8 0 . 1  81.1 81.8 8P.8 81.1 80.2 
78.5 79.3 77.5 77.5 76.3 77.0 77.8 70.3 70.8 8 C . O  60.3 81.3 61.0 81.0 80.3 79.7 

78.2 78.7 79.0 77.5 76.0 76.2 76.7 77.0 79.2 8C.7 82.2 83.0 83.5 81.7 80.2 78.9 
78.6 79.8 78.3 77.3 76.1 75.6 76.8 77.8 78.3 85.1 80.3 81.3 8 2 . 8  82.3 80.1 78.5 
78.7 79.7 78.2 77.2 76.2 75.4 76.2 77.2 78.2 79.7 80.4 81.4 b2.9 82.7 79.2 78.3 

78.8 80.0 79.0 78.3 76.3 76.0 76.5 77.3 78.3 80.3 81.8 83.3 83.8 83.3 79.5 78.2 
79.2 80.7 79.7 78.7 77.0 76.2 76.5 77.2 78.7 8@.0 81.2 83.0 84.5 62.5 79.2 77.6 
81.3 82.6 81.6 8C.3 76.3 77.1 76.8 77.8 79.6 8C.3 82.6 83.6 85.3 83.3 79.6 77.4 

83.1 85.1 84.2 83.2 81.5 79.3 78.6 79.3 8 0 . 8  81.8 84.6 85.1 87.2 84 .5  80.3 78.0 
93.0 95.3 96.0 98.0 94.8 9C.5 88.5 87.3 88.3 9C.8 94.5 94.5 99.0 96.8 90.5 86.7 
85.3 88.6 88.1 88.8 86.1 82.8 81.1 81.1 8 2 . 8  84.6 87.3 87.9 90.8 88.6 84.6 81.0 

83.7 86.7 86.5 86.0 84.5 82.0 813.5 80.0 82.7 84.7 86.2 88.0 89.0 86.2 8 2 ; o  78.2 
87.2 91.6 91.6 92.6 91.4 88.3 82.9 64.1 84.7 85.9 90.3 91.2 93.3 9C.6 86.6 8 2 . 0  
82.6 87.9 88.4 87.6 85.9 82.9 79.4 6'2.4 81.9 83.4 87.1 87.0 89.1 86.9 83.9 79.6 

03.5 87.2 8 8 . 2  8 8 . 5  86.2 8 4 . 5  81.7 78.9 80.9 83.7 65.9 87.8 69.2 87.0 82.4 77.7 
81.5 86.5 86.8 87.5 8 5 . 5  83.8 79.8 77.8 81.3 82.3 84.5 86.9 8 8 . 8  66.0 81.5 77.8 
78.7 8 5 . 5  86.8 67.0 84.8 82.6 78.2 76.0 79.0 8C.5 83.3 84.6 86.5 84.0 81.C 75.8 

I 



-, * 
F R E  OUFNCY 

5 5  
6 3  
6 0  

1 0 0  
1 2 5  
1b e  

2i)G 
2 5 C  
3 1 5  

4 G O  
s o c  
630 


e30 

l C 0 D  
1 2 5 C  

1 6 2 0  
2 c 0 3  
2 5 0 0  

3 1 5 0  
4 9 0 0  
SOD[! 

,633C 
8COQ 


13C30 

TABLE V . - Continued. 

( c )  80 Percent of design speed. 

A l v G L F ,  D E G  
l i  2 C  7 '> 4G 5 0  6C 7 i j  8 C  9 C  ltt 1 1 0  1 2 0  1 3 6  1 4 0  150 1 6 0  

1/3-OCTbVE B A N D  SOUNG PRESSURE LEVELS (SPL) ON 45.7 M E T E R  R A D I U S  

81.1 81.6 80.0 8C.1 78.9 78.4 78.9 78.4 79.6 61.9 83.1 83.6 86.1  8606 86.9 87.5 
64.1 65.4 65.1 8j.9 81.9 82.9 B U . 9  62.4 83.6 84.4 86.4 8b.9 87.1 87.9 87.9 86.5 
E3.e  84.1 83.6 61.3 e1.3 82.1 E2.6 83.6 84.1 85.1 85.6 86.8 86.3 86.3 86.1 86.2 

b2.4 63.4 81.6 79.9 83.1 79.4 79.4 79.9 81.4 82.6 83.1 84.4 8 5 0 1  85.4 85.6 85.3 
80.8 82.3 81.3 61.3 80.3 8C.6 81.G 62.8 84.3 86.0 87.3 88.0 87.5 87.8 87.8 86.9 
60.3 82.3 A 2 . C  63.: 82.5 83.5 83.8 84.5 85.3 87.0 87.3 88.3 88.8 88.5 87.0 86.2 

b1.3 81.6 81.8 P2.3 81.8 82.E 83.6 63.6 86.1 87.3 89.1 90.1 8 9 . 8  88.8 87.8 86.7 
82.4 62.9 8 2 . 9  82.4 82.9 83.1 83.9 84.6 85.9 86.9 87.6 88.9 89.9 89.4 87.4 86.0 
82.2 82.7 81.9 82.4 81.7 83.9 83.2 83.7 84.7 86.4 87.7 88 .5  89.4 80.7 85.4 85.1 

81.0 82.8 83.5 62.8 82.0 82.0 83.c 83.5 8 5 . 0  8 7 . 0  88.c 89.3 9 0 . 3  89.0 85.0 84.6 
81.7 83.2 63.0 82.7 82.2 82.2 83.C E4.2 85.5 87.2 8 8 . 5  89.7 90.5 88.2 85.0 83.6 
82.6 84.6 84.6 e3.8 82.1 82.3 83.3 84.3 8 5 . 8  87.3 89.3 90.3 91.3 68.3 69.6 83.0 

83.8 86.1 86.3 65.8 84.3 83.8 84.3 85.1 86.8 87.8 90.1 90.6 92.3 89.3 85.6 83.2 
$6.3 69.3 E9.3 9C.3 88.6 87.1 86.3 87.3 89.8 9c.8 93.1 93.3 94.8 91.6 87.3 84 .5  
94.2 97.9 99.4 99.4 98.1 95.6 93.2 91.9 92.9 9 4 0 9  95.9 99.7 101.2 101.2 92.7 8 9 . 3  

85.5 $8.7 e8.7 0F.7 87.2 85.7 86.0 86.5 88.7 9C.7 92.2 93.8 95.7 92.5 88.0 84.2 
86.4 90.1 9C.9 90.9 88.9 8 7 . 1  85.4 86.9 89.5 90.2 9 3 0 1  94.3 96.1 92.9 88.1  89.6 
67.4 93.6 95.4 95.6 93.9 91.1 8 7 . 1  87.1 88.3 69.9 93.1 93.4 95.8 92.9 89.6 84.8 

85.5 89.5 90.2 9r.O 88.2 8b.S 85.3 84.3 86.8 89.3 90.E 92.6 93.8 91.3 86.8 82.0 
84.8 92.1 9S.R 91.6 89.6 6E.6 85.3 83.5 87.3 88.3 90.5 92.2 94.0 92.0 86.8 82.6 
0 2 . 3  88.3 89.3 Y C . 1  88.3 87.1 83.1 82.1 85.1 86.3 8 8 . e  90.0 92.1 89.0 85.6 80.4 



TABLE V . - Concluded. 

(d) 90 Percent of design speed. 

FREQUENCY b h t G L E ,  D E G  
1 0  20  3 3  40 5 0  6 @  7 0  a c  9 0  1C.O 110 1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAVE B A N D  SOUkO P R E S S U R E  L E V E L S  ( S P L I  ON 45.7 f l E T E R  R A D I U S  

5 0  7 9  .o 7 6  .O 79.2 82.5 80 .7  82.2 82.7 79.3 81.2 83 .5  82.7 85.2 8 2  -5 83 .@ 05 e 5  87 e9 
6 3  7 7  e 0  79.0 77.5 77.3 77.3 77.3 77.3 77.5 78 .i) 78  .O 80 -5 81.0 83.0 85.3 87.0 89.4 
8 0  79.5 80.8 78.5 77.0 76.3 76 .0  77 .5  77.5 79.0 8C.O 83.3 03.8 8 6  -3  87.8 89.8 90.6 

100 85.8 85.3 85.1 84.3 82.8 82.8 03.3 8 3  e 1  84 e6 85 - 6  87 .6 88.6 89.3 9C.1 92.1 91.7 
1 2 5  86.3 8 8  .o 87.0 87.0 85.5 86.3 8 5  e 6  E7.3 87.8 88. 5 90.c 9G.3 91 .c  91.5 92.5 9c.4 
1 6 0  8 6  ‘ 3  86.8 86 .1  86.1 8 5 . 0  86 .1  86.6 67.8 8 8  a6 89.3 90.6 91.1 60.8 90.8 90.1 9c.5 

2 0 0  8 5  e 8  8 7 . 1  85.6 83.8 83 .6  83.3 84.3 &5 a 1  6 5  - 8  86.8 87.8 88.4 89 .3  89.8 89.8 9C.O 
2 5 0  83.5 85  a 2  85.7 85.5 0 5 . 0  8 6 .  C 86.7 87 .a 89.3 91.8 91  .e 92.5 92.2 92.7 92.C 91.4 
3 1 5  85 .2  86.7 87.7 88 .7  8 7 . 9  87 .9  8 8  e 2  89.2 90.2 91.4 92.2 92.7 92.7 92.2 91.4 90.8 

400 84 .8 85.5 87.C 87.8 87.5 88.3 89 .0  9 c  .o 91.5 93.3 94.5 95.0 94.3 92.3 92.8 9 1  m6 
500 85  -5 86 -5 86.5 87.2 88.2 88.2 89.2 90.5 9 1  a5 Y2.2 93.2 94 - 5  95  00 93.5 92.2 91.3 
6 3 0  8 5  “I 8 6  a 4  8 5  e9 86.9 87.2 8 7 . 7  08.7 PC .2 90.9 91.7 92.7 93.7 95.2 93.4 91.4 90.6 

8 0 0  85.2 8 6  -4 86.2 86.7 86.7 66 .9  88.7 89.7 90.4 91.9 93.2 94.2 95.2 93.2 91  -2 9G - 3  
1 0 0 0  84.9 86.6 86.6 86.4 86.6 87.1 8 8 . 1  89  - 6  9 0  e9 9 1  e9 93.4 9 4  - 6  9 5  .4 92.1 90.1 89.3 
1 2 5 0  85.5 86 a5 8 7  .O 87.2 86 .7  87.2 8 8  - 2  89.5 91 .2  92.5 94.2 95.0 96.0 92.2 90.0 88.1 

1 6 0 0  8 5  e 8  8 8  -3  88.0 88.3 88.c (17.8 88.5 9 c  .5 92.3 92.8 94.8 95.6 97.5 93.5 90.8 8 8  - 2  
2 0 0 0  8 7  -4 89.9 90.2 89 .7  89.5 89.2 88.9 91.4 93.2 93.7 96.2 97.0 98.9 94.7 91.2 88.3 
2 5 0 0  93.6 97.6 90.3 lCC.3 100.3 9 5 .  a 95.1 93 .a 95 .3  97.1 98.8 99.9 101  a6 97.8 93.1 9c.5 

3 1 5 0  8 9  a 4  9 2  a9 93.6 95.4 99.4 9 1 . 9  91.4 91.9 93.9 96.1 97.4 99.4 300.6 97.9 93.4 89.a 
4000 87.9 91  .6 91  -6 91.7 93.7 8 9 . 3  89.4 91  e9 93.9 93.9 97.7 98.2 99.9 96.7 9 2 0  2 88.6 
5 0 0 0  8 9  .I 94.8 95.3 94.8 94.1 91.8 8 9  .b 91.3 92.8 93.8 96.8 96.1 98 .3  95.3 92.1 87.8 

6 3 0 0  87.2 91.1 91.4 91.7 90.7 E 9.4 8 9  -4 0 9  -2 91.4 93.2 95.2 96.5 97.7 94.7 90.7 86.2 
8 0 0 0  8 6  e9 91  a7 92.5 93.5 92 .0  9c.7 8 8  -7  8 8 . 4  92.5 93.0 95. c 96.1 97.4 94.7 99.5 86 .5  

I O O G O  8 3  a 4  89.7 91.3 91.2 89.5 88.5 8 6  - 7  ti7 - 2  90.2 91.2 93.5 93.8 95.2 92.4 89.5 8 5 . 1  

h3 
W 



TABLE VI. - NOISE OF QF-1A CONFIGURATION 73 (INACTIVE 3/4-LENGTH STATOR, 


FRE PUENCY 

50 
6 3  
80 

1 0 0  
1 2 5  
1 6 0  

200 
2 5 0  
3 1 5  

4 0 0  
5 0 0  
6 3 0  

800 

1 0 0 0  
1 2 5 0  

1 6 0 0  
2000 
2500 

3 1 5 0  
4 0 0 0  
5000 

6 3 0 0  
8000 


l o o 0 0  

INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted for standard day of 25' C and 70 percent relative humidity; 
SPL re N/m2.] 

(a) 60 Percent  of design speed. 

ANGLE,  DEG 
1 0  2G 30  40  5 0  60 7 c  8 0  9 0  1 2 0  1 1 0  1 2 0  1 3 5  1 4 0  1 5 0  16C 

1/3-OCTAVE BAND SOUlrD PRESSUPE L E V E L S  ( S P L )  ON 45.7 WETER R A O I U S  

71.3 70.0 68.9 67.5 68.5 69.1 67.6 67.5 72.5 71.3 73.C 71.4 73.0 74.1 75.C 76.G 
69.8 70.5 67.3 64.3 68.7 70.3 68.3 66.8 71.3 7C.3 71.3 71.4 BC.7 7 4 - 8  75.8 76.7 
70.0 70.3 67.3 65.2 67.0 69.2 66.3 67.3 70.5 7C.5 71.7 72.6 73.7 75.7 76.3 77.9 

73.0 72.8 72.7 71.2 7G.3 72.C 72.2 71.2 72.3 73.C 73.e 75.1 75.8 76.8 78.5 76.0 
74.0 75.3 75.2 73.9 72.5 73.3 72.7 72.7 73.5 74.8 76.3 76.6 76.2 77.3 77.8 77.9 
75.7 76.2 75.8 73.8 72.7 72.8 72.5 73.0 75.0 73.8 75.3 75.4 75.7 76.3 76.0 76.7 

75.9 76.9 75.0 71.7 71.0 7 U 7G.5 71.5 72.1 72.2 73.9 73.8 74.9 75.0 75.7 75.6 
77.1 78.3 76.8 74.8 72.8 73.2 73.5 73.5 74.3 74.8 77.0 77.0 77.5 76.5 76.3 75.0 
78.1 78.6 77.5 7 5 . 5  74.5 74.5 74.1 74.3 74.6 75.6 77.C 77.1 77.5 76.0 76.3 74.7 

77.8 78.6 77.8 75.3 74.0 74.3 73.5 74.0 75.1 76.8 77.6 78.0 79.0 77.6 76.0 74.8 
78.5 80.0 78.3 75.8 74.1 74.1 73.8 74.3 75.C 76.5 77.6 77.7 79.C 78.9 75.5 74.9 
78.2 8 0 - 2  78.6 76.1 74.6 73.7 74.1 74.1 75.1 76.9 77.6 78.0 79.4 79.1 75.9 74.3 

78.9 80.6 79.8 77.8 75.9 74.8 74.6 74.4 75.3 77.3 78.3 79.0 81.1 60.9 76.4 74.5 
79.4 81.0 79.9 78.0 76.2 7 4 - 5  74.2 74.2 75.5 77.0 78.5 79.1 81.5 80.7 76.0 74.4 
80.7 82.9 b1.7 79.5 77.7 76.0 74.7 75.3 76.9 78.5 8U.C 80.5 83.2 81.5 77.5 74.9 

87.2 91.2 89.3 E > ~ . G  84.8 e3.3 79.8 79.2 80.5 132.7 85.7 87.1 9c.2 88.0 83.2 79.1 
93.0 98.7 96.0 94.8 91.2 89.8 85.7 84.2 85.5 67.8 91.5 92.4 96.3 55.3 90.0 85.2 
81.9 85.4 85.1 83.2 81.1 79.1 76.1 76.2 77.7 80.2 82.2 83.3 85.6 83.4 78.7 76.1 

83.0 86.8 R6.3 85.3 63.3 81.2 76.8 77.3 79.0 81.8 83.6 85.6 87.5 86.2 8G.7 76.4 
85.0 89.7 88.9 89.3 87.2 84.4 79.9 79.4 80.7 83.5 85.7 87.3 90.4 89.2 83.7 78.9 
79.5 8 5 . 5  86.5 85.5 82.3 79.8 76.1 75.8 77.8 79.6 82.5 83.4 86.1 84.6 80.3 76.4 

79.0 84.8 85.3 83.7 81.3 60.6 74.3 74.5 75.7 7 F . 5  80.5 83.5 85.0 85 .0  78.3 73.9 
75.9 8 4 . 5  83.5 83.5 81.9 00.2 73.5 73.7 75.7 78.0 80.3 81.3 84.3 82.5 78.5 73.0 
72.1 82.3 81.7 81.3 79.5 77.7 71.2 71.0 72.1 75.3 77.1 79.0 81.7 80.5 76.7 70.4 



F R E cu Ili c Y 

5 c  
6 3  
E 3  

1O D  
1 2 5  
1 6 3  

-73c 
?Si! 
3 1  5 

45: 
1 3 U C  
1 7 5 [ !  

1 6 3 3  
2 c 3 3  
25DC 


3 1 5 3  
4 ” @  
5135 


63C3 
8 C J O  

1 0 3 3 0  

TABLE VI. - Continued. 

(b) 70 Percent of design speed. 
r 

b N G L E t  OEG 
I C  - Y  7 2  4 2  5G 60 7 5  6 9  9 3  1 C O  110 1 2 0  130 140 150 1 6 0  

l / J - O C T A V �  6 P ! J D  SOUhD P R E S S U R E  L E V E L S  ( S P L )  ON 45.7 METER R A D I U S  

73 .7  74.9 72.6 73.b 75.4 73.7 72.7 73.4 73.1 73.4 74.2 74.8 76.1 77.7 78.7 80.9 
7’1.5 72.6 7 ” . 5  72.: 6 9 . 5  71.C 71.6 72.1 71.1 72.3 73.C 74.6 82.0 7 8 . 5  80.0 80.7 
74.6 75.9 77.3 72.1 72.8 75.6 71.3 71.9 71.6 73.3 74.4 76.8 78.4 79.9 81.1 82.6 

76.1 7 E . 9  77.2 7 t . 4  74 .4  74.2 73.4 74.7 75.4 76.7 77.7 79.8 81.1 81.7 82.9 83.6 
79.1 e l . 5  61.6 t l . 1  713.6 77.6 77.5 77.5 79.5 81.0 89.3 82.2 82.5 83.3 83.3 81.8 
79.2 E ^ . 1  70.1 7 t . 6  76.7 77.6 77.9 78.9 79.7 78.9 80.2 81.C 80.9 61.6 80.9 81.3 

7 9 . 1  82 .7  77.7 75.2 75.4 75.2 75.2 76.2 76.2 76.1 76.9 78.5 79.Q 8D.2 80.6 79.6 
79.6 81.2 70.1 77.7 76.6 76.9 77.4 78.9 79.7 0G.6 81.7 82.6 82.7 82.4 81.2 80.3 
713.5 bT.8 7 O . 1  7 E . 8  77.3 78.6 78.8 60.1 80.3 81.1 81.8 82.6 82.0 81.6 81.0 79.9 

? 

63.8 8 7 . 6  87.3 67.3 84.6 8 3 . 5  01 .0  82.6 84.1 06.0 07.0 89.1 90.1 68.1 82.3 79.2 
8 S . S  9 2 . 2  97.9 92 .5  91 .0  8 8 . 5  84.7 P 5 . 3  86.1 08.1 9 0 . 3  91.2 94.0 90.8 85.7 81.6 
t 1 . L  L i P . 3  89.8 68.8 A6.6 03.8 81.1 82.1 83.9 04.8 87.6 88.2 91.3 87.8 83.8 80.2 

62.1 6 e . 5  8 9 . 8  t P . 5  6 7 . 3  87.3 6C.E e l . 1  8 1 . 6  64.5 85.8 88 .8  89.6 b9.0 82.0 77.9 
78.3 67.2 67.2 87.4 65.7 84.2 78.7 60.2 82.1 83.9 8 5 . 1  86.2 88.7 86.0 81.7 76.9 
7 5 . 1  05.6 8 5 . 8  0 5 . 8  83.7 82.4 76.7 77.9 78.7 81.1 82.9 84.1 86.1 84.2 79.9 74.0 

w 
w 



w
h3 


F R E Q U E N C Y  

50 

63 

80 


100 

125 

160 


200 

250 

315 


4 0 0  
500 

630 


8 0 0  
1000 

1250 


1600 

2000 

2500 


3150 

4 0 0 0  
5000 


6300 

8 C O O  
lC000 


TABLE VI. - Continued. 

(c) 80 Percent of design speed. 

ANGLE I D E G  
1c 2G 3s 4 u  5 c  60 70 e C  30 1 C G  110 120 135 I Q C  150 160 

1 / 3 - ' 5 C l A V E  BAhiD SCUNO P R E S S U R E  L E V E L S  IC-PL)  ON 45.7 M E T E R  R A D I U S  

82.2 75.9 82.6 78.2 83.9 79.9 83.7 6C.6 82.9 87.9 81.2 81.8 81.7 81.7 83.1 83.6 
74.2 75.0 74.3 73.3 73.0 75.5 73.7 75.2 75.3 76.3 77.2 77.4 83.3 82.0 63.5 84.9 
75.5 77.1 74.3 73.3 73.1 7 4 . 8  72.8 73.6 75.5 77.3 78.5 79.1 81.0 62.6 85.6 86.7 

80 .5  81.0 80.0 78.8 79.0 79.7 77.5 77.8 80.8 e1.J 82.c 83.1 84.0 65.7 87.3 87.2 
81.9 82.9 83.3 ti1.3 PJ.4 82.1 63.9 81.9 83.8 63.8 85.4 85.8 86.9 87.3 87.8 87.G 
81.8 82.4 82.9 61.8 81.3 82.9 82.9 63.8 65.3 d4.9 85.8 86.9 85.9 65.9 86.6 86.2 

82.1 83.6 81.6 79.8 80.9 80.3 83.4 e1.6 82.6 b2.3 62.9 83.5 84.9 65.8 65-9 85.2 
8 0 . 1  82.7 82.0 61.7 81.9 82.4 82.5 63.7 86.2 87.2 88.C 8b.4  88.4 88.4 88.0 86.2 
81.0 82.7 82.7 8 3 . 7  83.7 84.5 84.0 B5.5 87.7 87.5 88.4 89.1 68.9 88.4 87.0 86.3 

82.2 83.7 84.2 83.6 8 3 . 4  84.6 84.4 65.2 87.1 88.6 89.6 9C.5 90.6 89.6 88.1 86.3 
83.9 84.6 85.1 64.3 84.4 84.e 05.1 86.6 88.4 8P.8  89.1 89.5 90.3 89.4 87.3 86.2 
82.7 84.8 85.3 84.3 83.2 83.8 84.2 8 5 . 5  87.3 87.8 89.C 89.9 9C.7 89.2 86.3 85.0 

82.7 85.2 85.8 64.8 83.7 83 .7  84.5 8 5 . 7  87.3 88.3 89.2 90.3 91.5 90.0 86.0 84.7 
82.9 8 5 . 4  85.9 E4.6 83.8 83.4 64.3 85.4 87.8 8E.l 89.6 9C.5 91.6 b9.3 85.6 84.3 
83.6 86.5 86.8 85.7 84.5 83.5 84.1 86.2 8 7 . 8  8E.6 90.1 9C.7 92.5 89.6 86.0 83.7 

8 4 . 5  87.8 8 9 . 5  e7.1 Q5.8 85.1 85.1 86.1 8 8 . 5  89.5 91.t 91.4 93.6 9C.5 8 6 . 5  83.9 
87.0 90.5 91.9 91.2 89.5 8e.c 86.4 68.3 90.8 91.0 93.3 93.8 96.4 91.7 88.0 85.1 
95.5 100.5 102.2 1C2.5 100.7 98.0 94.4 93.4 95.2 95.7 97.4 99.2 103.2 98.7 94.0 9C.6 

86.2 90.4 90.9 9C.5 89.0 87.9 86.3 88.2 89.9 91.9 5 2 . 9  95.0 96.7 93.9 88.2 85.0 
85.7 91.4 91.7 91.2 69.9 88.1 86.2 66.4 93.6 92.0 9'4.0 94.3 96.7 92.8 88.4 84.8 
87.0 94.7 97.7 97.5 95.7 92.5 92.2 ~ e . 8  89.7 9c.5 93.8 94.c 97.5 93.0 09.3 85.8 

84.0 90.2 91.6 9C.l 88.7 88.8 84.1 65.5 e7 .5  80.7 9 1 . C  93.3 94.2 92.7 86.5 82.3 
82.2 91.6 91.8 92.0 91.1 9C.3 85.0 E5.6 87.9 89.4 91.1 91.4 94.1 9C.6 87.0 81.9 
78.2 88.8 89.5 8c.3 87.6 36.6 81.8 83.1 84.E 66.8 88.3 69.3 91.1 6 8 . 4  84.6 79.G 



TABLE VI. - Concluded. 

(d) 90 Percent of design speed. 

F 4 E L U t " l Y  A h l G L t t  O E G  
1: 	 -?e 3 :  1,!I 5 2  6 0  7 2  8 C  9 ;  1 C O  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1 / 3 - D C T A V E  R A N D  SOUiUD P R E S S U R E  L E V E L S  ( I P L J  ON 45.7 WETER R A D I U S  

5 2  E l . ?  7 6 . 3  77.7 E1.3 79.3 0 3 . 1  83.6 77.8 81.6 81.3 81.5 82.9 83.3 E 4 0 8  86.3 81-51 
6Z 76.6 77.0 76.9 75.9 76 .6  76.6 77.4 76.3 79.4 78.1 79.9 81.5 85.3 85.4 87.3 88.2 
d C  7 9 . 3  8 1 . 1  71.1 7 5 . 1  7 6 . 4  75.3 76.3 7 7 . 1  aC.3 79.9 81.8 83.2 85.4 87.3 89.3 90.3 

1 2 0  65.6 ~ 5 . 6  03.6 �15.3 8 2 . 6  8 3 . :  81.3 k2.3 03.5 84.5 8 5 . 8  87.6 89.0 90.1 91.1 91.5 
1 2 5  66.2 86.8 86.5 b 5 . 3  84.7 e5.2 05.2 a6.2 86.e 07.5 89.2 89.6 90.8 91.2 91.8 90.6 
IO3 6 5 . C  b h . 5  0 6 . 1  25.3 85.6 0 7 . 3  87.3 8R.3 80.6 89.3 89.8 90.7 91.0 9C.O 90.0 90.7 

?:!I 65.0 87 .0  e 5 . 3  8T.5 84.3 6 4 . 3  84.2 65.5 86.0 86.3 87.C 88.1 89.3 89.7 90.0 89.7 
-75: 83.4 0 5 . 9  05.2  L4.9 05.6 86.2 66 .6  6 7 . 7  89.7 9P.6 91.6 92.3 92.6 93.1 92.4 9G.8 
3 1 5  84.7 86.2 E6.7 27.1 87.7 87.9 88.9 9C. I  91.2 91.9 92.6 92.8 92.6 92.1 91.6 90.5 

4 3 2  8 5 . 8  6 7 . 1  b 7 . 6  67.3 0 7 . 3  88.4 89.4 90.4 91.8 93.6 95.1 95.2 99.9 92.6 91.9 90.7 
5 2 2  67.1 89.5 87.6 07.9 89.5 89 .3  90.0 91.5 92.1 93.5 93.8 94.2 95.8 93.5 92.3 9C.8 
6 3 3  86.R 0 R . 2  8 7 . 8  67.8 6 7 . 7  08.5  0 9 . 5  9D.8 92.2 93.2 94.0 94.8 95.8 92.8 91.0 90.0 

F,S 86.5 08.3 ari.5 ~ e . 3  8 7 . 7  88.5 89.5 9c .s  92.2 93.7 94.8 95.6 96.2 93.7 90.8 89.7 
1-3:. b6.b 68.4 8 8 . 1  6 8 . 3  87.0 07.8 88.9 9C.1 92.3 93.1 94.3 95.1 96.4 92.9 90.1 89.0 
i 2 5 c  86.8 89.3 8 9 . ~  c . 8 . 3  07.7 t ja.2 89.0 9c .5  92.7 93.7 94.8 95.9 97.3 93.7 90.5 88.6 

it:: 67.5 9c.2 93.2 6c.7 8 8 . 2  88 .3  09.0 90.8 92.8 93.7 95.8 96.3 98.7 95.2 91.0 88.4 
2 0 ; C  65 .E  91 .3  92.7 91.3 93.0 69.7 89.7 91.7 94.0 94.8 97.2 97.1 99.8 95.7 91.8 88.7 
25t3 96 .9  135.6 131.1 131.7 99.4 98.4 94.7 94.2 95.9 97.4 99.7 101.3 103.1 97.7 93.6 90.8 

3 1 5 2  94 . :  9 Q . 7  94.1, V L . 3  96 .7  95 .9  92.5 9Z.2 94.7 Y6.7 98.7 130.8 1UZ.4 99.6 94.6 90.8 
4 3 C S  88.3 97.b %?.% 4 2 . 4  91.8 9C. f ,  bV.9 9 2 . 5  94.6 95.8 98.3 98.4 100.4 96.4 92.4 88.4 
s r o z  6 0 . 3  94.5 [ I L , . ~  9 ~ . 5  9 3 . 3  9 2 . 2  90.2 91.5 93.3 94.5 97.3 97.0 99.5 94.9 91.7 88.1 

630C 
8?31 

8 7 . 2  
34.4 

93 .9  
9C.3 

9 q . S  9 3 . 3  
93.1  43.t 

91 .7  
71.8 

91 .7  
91.5 

89.3 
67.5 

9 r . 3  
Y C . 1  

91.5 
92.3 

93.8 
93.6 

95.7 
95.5 

97.7 
96.0 

97.8 
97.6 

96.4 
93.6 

90.5 
90.8 

8 6 0 5  
86.0 

1cc;c 63 .2  9I1.3 G 2 . Z  9 C . q  9 6 . 6  96.3 64 .8  87.9 89.1 91.1 93.1 93.1 94.9 91.8 88.4 83 .3  

0 

0 




FREQUENCY 

50 
6 3  
8 0  

1 0 0  
1 2 5  
1 6 0  

2 0 0  
250  
3 1  5 

4 0 0  
500 
6 3 0  

800 

1 0 0 0  
1 2 5 0  

1 6 0 0  
2COO 
2 5 0 0  

3 1 5 0  
4 0 0 0  
500G 


6 3 5 0  
8000  

1 0 0 0 0  

TABLE VII. - NOISE O F  QF-1A CONFIGURATION 74 (INACTIVE 3/4-LENGTH STATOR, 

ACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted for standard day of 25' C and 70 percent relative humidity; 
SPL r e  %loq5 N/m2.] 

(a) 60 Percent of design speed. 

ANGLE, DEG 
1 0  2 0  30 4 3  50  60  7 0  8 0  9 3  i r o  1 1 0  1 2 0  1 3 5  i 4 c  1 5 0  1 6 0  

I / J - O C T / I V E  BAND SOUNO PRESSURE LfVELS (SPL) ON 4 5 . 7  H E T L R  R A D I U S  

6 6 . 7  66 .5  67.5 67.0 6 5 . 2  b5.4 66 .5  66.5 68.7 bP.O 69 .7  69.1 69 .9  12.4 73.9 74.4 
b5.3 68 .7  65.5 6 4 - 3  67.2 6 7 . 7  66.3 66.2 6 R . S  67.5 64.C 69.2 70.5 72.3 73.5 75 .2  
67.5 70.3 67.3 65.2 6 5 . 5  6 5 . 5  64.5 65 .3  66.7 b 7 . 5  69.7 7C.9 73.G 74.2 75.7 76.7 

72.7 73.4 72.7 71.9 70.4 7'2.9 70.5 69.5 73 .2  71.7 72.7 73.8 75.2 7 6 - 0  76.7 77.4 
73 .5  75.7 75.7 74.7 73 .2  7 3 9 2  71.8 1 2 . 2  13.2  74.3 75.6 75.8 75.8 76.0 77.2 76.9 
74.4 76.1 75.2 73.2 7 2 . 1  71 .9  72.9 72.1 73.9 73.7 74.2 75.1 75.4 7 5 9 9  75.1 75.6 

74.0 7 6 . 7  74.4 7C.9 69 .7  7G.O 70.2 70.2 71.C 71.7 72.9 73.6 74.0 74.0 75.0 14 .9  
74.8 76.8 74.8 79 .5  71 .5  72.2 72.3 73.8 74.6 75.7 76.8 77.1 77.2 76.3 75.8 74.9 
7 5 ' 2  76 .7  74.8 74.8 73.2 73 .5  73.5 74.3 75.G 76.0 76.7 77.4 7 6 . 3  76.0 76.2 74.7 

73.6 75.6 75.2 73.1 71.4 73.2 73.2 73.9 75.4 76.7 77.4 76.0 78.2 77.1 75.6 74.3 
73.8 75.8 74.3 72.6 71 .5  7 2 . 3  73 .3  74.C 75.5 76.1 76.6 77.1 7A.3 79.13 75.3 74.: 
71.5 74.2 72.7 71.7 70.9 71 .4  72.4 73.4 7 5 . ~  76.2 77.c  76.1 78.9 78.9 75.4 73.4 

70.1 72.1 71.1 7C.9 70.4 71.6 72.7 73.4 74.9 16 .6  77.6 79.2 80.6 80.4 76.2 74.1 
69.4 70 .7  7C.I 69.7 6 9 . 7  70.4 71.9 73.1 75.1 76.6 77.7 79.2 60.9 8C.1 75.7 73.5 
69.1 70.6 1C.O 69.1 64.b 7C.3 7 2 . 3  73.3 76.6 77.8 79.3 8P.2 62.5 6C.5 77.1 73.7 

74.3 77.3 74.9 73.7 7 3 . 3  75 .5  77.3 7h .e  8c .7  84.0 84.5 85.4 89.7 68.2  81.8 78.1 
78.9 81 .7  79.4 78.2 77.5 00.Z 81.3 79.2 S5.2 tjP.9 88.9 69 .6  95 .2  94.5 87.4 83 .3  
69 .5  72.0 70.3 64 .3  69.3 b9.6 71.3 1 4 . 0  7 7 . 3  7 " . 1  81.: 6 2 - 6  6 4 . 8  bZ.3 77.5 73.7 

73.5 77.2 75.3 75.5 71.5 7 1 . 1  12 .8  76.1 i 9 . c  e i . 5  83.5 65.6 87 .7  85.8 19.8  75.7 
76.8 81 .3  79.7 7P.2 7 5 . 3  73.4 79.1 17 .6  63.2 e2 .6  65.7 86.9 90.4 6 e . l  8 3 . 1  76 .3  
74.9 80.4 89.8 17.6  73 .7  70 .7  71.5 74.9 77.7 79.4 82.5 83.5 815.5 b4.4 79.4 74.C 

76.1 81.4 83.6 1 8 . 0  75.4 72.5 73.1  73.4 75.9 76.4 83.6 83.8 84 .9  64.? 78.3 74.1 
74.9 8 3 . 6  b2.1 81.3 78.1 74.6 69 .8  72.9 76 .1  78.1 80.1 81.1 84 .7  61.9 78.1 73.1 
73.4 82 .6  8 1 . 4  8 r . 4  77.8 74.2 6 e . 8  7U.9 7 3 . :  75.2 77.7 79.5 82.2 63.6 76.9 7C.8 

I 



TABLE VII. - Continued. 

(b) 70 Percent of design speed, 

FREQUENCY ANGLE, D E G  
1 0  20  30 'IC 50  60 7 0  8 0  9 0  1 0 0  110 1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1 / 3 - O C T A V E  B A N 0  S O U k O  P R E S S U R E  LEVELS (SPL)  ON 4 5 0 7  RETER RADJUS 

5 0  68.7 69.2 70.4 70.2 69.7 69.7 70.9 71.5 72.0 72.7 73.2 74.5 75.0 76.0 77.9 79.4 
6 3  67.2 70.5 69.8 6 9 . 3  69.0 69.2 70.0 69.7 70.0 70.5 72.7 73.6 75.5 77.2 78.8 80.9 
80  71.9 75.5 72.9 72.2  72.5 69.7 69.5 69.7 70.7 71.9 79.2 75.3 77.9 79.2 81.5 82.9  

100 75.5 77.3 76.7 75 .7  74.5 74.5 73.5 73.2 74.8 75.8 77.3 78.9 80.2 81.0 82.8 82.5 
125 77.5 81.5 81.2 79.9 78.2 77.7 7 7 0 9  77.3 78.9 79.4 81.4 82.1 82.4 82.9 83.9 81.8 
1 6 0  77.0 79.5 78.7 77.8 76.7 77.7 77.5 77.5 79.2 79.7 80.0 80.9 81.3 80.8 80.5 79.9 

Z O O  77.2 79.9 76.9 74.7 75.2 74.9 75.1 75.2 75.9 76.1 77.4 78.0 79.6 79.9 80.4 79.3 
250 76.4 70.8 76.6 76.1 76.8 77.3 77.1 78.1 79.8 81.1 82.1 82.7 82.6 81.6 81.4 80.1 
3 1 5  75.3 78.6 76.8 77.5 77.8 77.8 78.5 79.5 80.0 81.3 82.0 82.6 82.0 81.3 80.8 79.5 

400 74.5 77.3 77.6 77.1 77.1 78.1 78.5 79.3 81.0 82.0 83.3 83.5 83.5 82.1 81.5 80.2 
500  75.3 78.3 78.0 77.8 7 7 . 8  78.2 79.3 80.2 81.2 82.3 82.8 83.9 83.8 83.5 81.0 79.9 
6 3 0  74.1 77.3 76.6 76.3 76.4 77.6 78.3 79.4 80.6 82.1 82.9 83.9 84.9 83.6 80.8 78.8 

800 72.7 75.6 75.6 76.1 77.1 77.1 78.4 79.2 80.7 81.9 82.9 89.2 85.6 83.9 80.2 78.8 
IO00 72.1 75.2 74.7 75.4 75.7 76.7 77.9 79.6 81.1 82.1 83.3 84.3 85.6 83.9 79.9 78.8 
1250 71.5 74.0 74.2 74.0 75.3 76.3 78.2 79.8 82.0 82.8 89.2 85.1 86.5 83.5 80.7 78.6 

1 6 0 0  72.2 75.0 74.7 74.7 75.8 77.0 79.0 80.2 82.5 83.8 85.7 85.9 88.0 89.3 80.8 78.9 
2000 79.3 84.1 81.2 73.5 80.7 81.4 81.9 85.4 68.4 90.4 94.6 96.9 96.9 94.8 90.6 8 5 0 7  
2500  73.7 77.5 75.7 75.2 76.2 77.0 78.4 & l e 2  83.7 85.9 88.2 90.1 91.3 89.3 85.5 81.9 

3 1 5 0  74.2 77.9 76.0 75.0 75.4 76.5 78.5 81.3 83.3 85.7 87.2 89.1 90.2 87.7 82.3 79.1 
4 0 0 0  78.4 84.1 8 2 . 8  81.6 79.8 7 8 . 9  79.7 82.7 85.2 87.7 90.6 90.8 99.1 89.9 85.9 81.3 
5000 75.6 82.1 81.6 79.4 77.4 76.1 77.7 80.2 82.7 84.6 87.4 88.0 90.7 87.1 83.4 78.5 

6 3 0 0  77.7 84.5 84.1 81.7 80.1 78.7 76.5 79.2 81.2 84.1 85.9 88.7 89 .9  88.2 81.4 78.6 
8000 75.7 85.1 83.3 82.3 80.1 77.9 75.6 78.9 81.2 83.9 85.7 85.9 88.7 85.5 81.6 77.6 

I O O O O  76.Q 86.6 8 5 . 8  84.9 83.0 80.4 75.4 77.3 78.6 81.6 83.4 89.9 86.9 83.9 80.3 75.2 

w
ul 



FRE OUENCY 

5 0  
6 3  
8 0  

1 0 0  
1 2 5  
1 6 0  

200  
2 5 0  
3 1 5  

400 

500 

6 3 0  

800 

1 0 0 0  
1250 

1 6 0 0  
2 0 0 0  
2500 

3 1 5 0  
4 0 0 0  
5 0 0 0  

6300 
8000 


1 0 0 0 0  

TABLE VII. - Continued. 

(c) 80 Percent of design speed. 

l l N C L E ,  UEC 
1 0  2 c  3 J  4 3  50 6C 7 i  R 0 9 s  l C 3  11c 120 1 3 u  1 4 0  15G 1 6 5  

IIj-OCTAVE BAND SOutaD PRESSURE L L V E L S  ( S P L I  ON 45.7 Y E T E R  R A D I U S  

81.0 73.9 79.6 76.8 80.8 82.5 80.1 78.1 7 7 . 3  77.6 77.3 77.5 79 .0  81.0 81.8 83.5 
7 2 . 1  73.3 72.3 71.9 71.8 72.4 72.6 72.9 73 .9  73.9 76.4 76.9 78.9 BC.6 82.6 84.2 
74.5 75.3 73.C 71.5 71.8 72.6 7 2 . 5  72.5 74.5 75.7 78.2 76.9 81 .5  b2.7 85 .7  86.4 

79.3 79.8 79.1 77.8 77.6 78.1 77.5 7 8 . 1  79.6 8C.B 62.1 82 .7  8 4 . 3  85.8 86.6 86.4 
80 .7  83 .2  63.0 81.0 8C.4 8 1 . 5  80.2 82.2 82.9 84.2 8b.C 85.6 86.C 86.4 87.4 86.4 
80.3 81.8 82.2 8 1 . 0  31.3 83.0  82.5 83.3 83.8 85.2 85.2 85.6 85.3 85.2 85.2 85.4 

8 0 . 3  82 .0  80.1 79 .9  79.8 8C.0 79.6 80.5 81.3 81.6 82.6 83.2 84.8 65.5 85.6 84 .9  
79.1 8 1 . 3  80.6 6C.6 81.4 82.4 83.3 84.1 86.1 87.4 87.8 88.4 88.1 68 .1  87.8 86.5 
79.3 8 1 . 1  81.4 8 2 . 8  83 .1  8 3 . 6  84.1 b5.3 8 6 . 1  87.4 88.1 88.5 87.8 87.8 87.1 86.1 

79.3 81.0 e2.o 81.5  8 2 . 1  84.5 84.5 85.8 8 7 . ~  8 8 . 5  89.6 9c.o 8 9 . 3  88.8 88.0 87.2  
79.8 01.6 81.9 82.1 8 3 . 1  8 4 . 1  85 .8  86 .9  88.3 88.6 88.6 89.0 89.8 88.9 87.8 86.3 
78.5 8 1 . 1  81.3 82.0 82.0 8 3 . 9  84.5 85.5 86.8 88.0 89.C 89.7 90.8 88.5 86.6 85.4 

78 .0  80.0 80.7 81.7 81.7 83.0 84.7 85.5 87.2  88.0 89.2 90.3 91.Cl 88.9 86.4 8 5 . 3  
77 .6  80.3 8 3 . 3  6'2.8 80.8 82.6 89.0 85.6 87 .0  8 8 . 1  89.5 90.2 91.1 8 8 . 5  85.6 84.5 
76.1 78.4 7R.7 79.4 80.2 81.9 84 .1  85.6 87.6 8e.9 89.9 91.0 92.2 88.9 85.7 83.8 

75.6 78.5 79.1 79.6 8 0 . 6  82.3 8 4 . 3  85.5 88.3 89.3 90.8 91.7 93.3 89.8 86.2 83 .7  
79.5 8 0 . 1  80.0 80.5 81.4 83.5 85.5  87.2 90.2 91.7 93.2 94.C 95.4 96.9 87.2 64.6 
81.0 83.8 84.0 84 .7  83.7 85.5 88.0 86.7 92.0 94.5 96.7 98.8 100.3 98.C 92.0 9C.6 

77.6 80.4 79.4 79.8 83.8 8 2 . 3  84.4 87.4 89.8 91.9 92.9 94 .7  95.0 92.9 87 .9  8 4 . 7  
78.8 8 3 . 5  82.1 82 .1  81.6 8 2 . 9  84 .3  87.7 98 .3  92.2 93.6 94.0 96.3 92.2 8 7 . 6  89.3 
79.6 86 .5  86.8 86 .7  83.6 82.5 83.8 86 .3  89.G 9C.6 93.3 94.1 96.6 92.3 8R.8 83.8 

79.5 86.6 65.2 e4.0 82.0 82.1 81.8 84 .7  8 7 . 5  9S.2 91.2 93.5 93 .3  Y2.0 86.5 83.2 
79.3 88.2 8 6 . 9  86 .8  84.4 84.1 81.9 b5.5 88.0 95.0 91.4 91.9 93 .7  9Z.2 87.2 82.6 
77.2 89.0 87.5 87.3 84 .6  C3.4 80.5 b3.5 85.3  b e e 0  89.3 90.4 91.5 88.7 85.7 8C.6 



TABLE VII. - Concluded. 

(d) 90 Percent of design speed. 

FR E OU E NCY ANGLE, DEG 
1 0  2G 30 40 5 0  60 70 8 0  9 0  l e 0  1 1 0  1 2 0  130 1 4 0  1 5 0  1 6 0  

1/3-OCTAVE BAND S O U N D  PRESSURE t E V E L S  ( S P L I  ON 45.7 METER RADIUS 

5 0  77.9 76.4 77.0 80.7 77.2 84.2 78.7 78.2 79.5 80.4 81.5 82.8 83.0 83.2 85.4 87.1 
6 3  73.6 76.4 75.7 76.1 75.1 76.7 75.7 76.1 76.7 77.7 79.7 80.5 82.1 84.6 86.9 88.0 
8 0  77.5 79.7 77.2 75.0 75.7 76.2 75.7 76.2 78.3 79.3 81.3 82.2 89.7 86.7 89.0 90.5 

1 0 0  83.6 84.2 82.9 62.4 81.9 83.4 82.4 82.6 83.6 84.6 86.1 86.1 88.4 89.7 90.9 90.8 
1 2 5  84.0 86.4 85.9 84.5 84.7 84.9 85.0 85.9 86.2 88.2 88.9 89.4 90.2 90.9 91.7 89.9 
I 6 0  83.6 84.9 85.9 8 5 . 1  85.2 87.1 86.7 87.1 88.1 88.9 89.6 90.0 89.7 89.1 90.1 89.b 

2 0 0  84.2 86.3 84.7 82.8 83.3 83.8 83.5 84.5 85.5 86.0 86.7 87.8 88.8 89.5 89.5 89.1 
2 5 0  81.7 84.8 84.3 84.7 85.2 86.3 86.7 87.3 89.3 90.8 91.3 92.3 92.0 92.5 92.3 91.2 
3 1 5  82.1 84.8 85.6 67.3 86.0 88.1 88.4 89.3 90.1 91.8 92.6 92.4 92.3 91.8 91.3 90.5 

400 82.8 85.0 65.8 86.0 86.1 88.3 88.6 90.0 91.8 93.1 94.5 95.2 94.1 9 2 0 6  92.5 91.D 
5 0 0  83.5 85.8 86.3 87.0 88.3 89.1 90.0 91.3 92.5 93.0 93.6 94.0 95.1 93.1 92.8 90.8 
6 3 0  62.3 85.8 86.3 86.8 86.9 88.4 89.3 90.6 91.9 92.9 93.8 94.5 95.8 92.9 91.6 90.5 

8 0 0  82.2 85.1 85.6 86.3 86.7 88.6 89.8 90.4 92.3 9 3 0 9  94.6 95.3 96.3 93.3 91.3 90.3 
I000 81.6 84.6 85.2 85.7 85.7 87.7 89.2 90.4 92.1 93.4 94.2 95.5 96.4 92.2 90.7 89.6 
1 2 5 0  80.1 83.1 83.8 84.5 85.3 87.1 89.0 90.5 92.6 94.0 95.3 95.6 97.1 92.7 90.6 88.7 

1 6 0 0  79.6 02.8 83.5 84.5 85.6 87.1 89.3 90.5 92.8 94.1 95.6 96.4 98.3 99.5 91.0 88.5 
2050 79.7 82.6 83.9 84.9 86.2 88.1 89.5 91.6 93.9 95.2 96.9 97.3 99.4 95.1 91.6 88 .8  
2 5 0 0  84.4 87.1 86.7 86.6 87.6 88.2 89.9 92.4 95.9 97.4 99.9 101.5 102.2 97.4 92.4 90.1 

3 1 5 0  82.3 85.1 84.4 65.3 86.1 87.8 89.6 92.6 94.9 97.1 98.6 100.9 101.3 98.4 93.6 90.2 
4COG 82.1 86.1 84.9 85.3 86.4 88.0 89.7 92.7 94.8 96.7 98.5 98.6 100.2 96.0 92.8 88.9 
5 D O O  82.9 88.9 89.6 67.8 86.3 86.9 89.1 91.2 93.6 95.2 97.1 97.6 98.9 94.9 92.3 87.1 

6 3 0 0  81.9 87.9 87.7 86.8 85.3 87.4 87.4 90.3 92.2 94.3 96.1 98.3 97.7 96.3 91.3 87.8 
8000 80.8 90.3 88.8 80.7 87.0 88.1 86.9 90.5 92.6 95.0 95.8 96.1 97.4 93.9 91.3 87.2 

I O 0 0 0  78.4 89.7 88.4 88.4 86.2 87.0 85.5 88.8 90.1 92.4 94.1 94.7 95.6 92.3 90.1 84.9 



w 
CQ 


FREQUENCY 

5 0  
6 3  
8 0  

1 0 0  
1 2 5  
1 6 0  

200 
250 
3 1 5  

4 o c  
5 0 0  
6 3 0  

800 

1 0 0 0  
1 2 5 0  

1 6 0 0  
2 0 0  0 
2 5 0 0  

3 1 5 0  
4 0 0 0  
5000 


6 3 0 0  
8000 


1 0 0 0 0  

TABLE VIII. - NOISE OF QF-1A CONFIGURATION 7 5  (INACTIVE SHORT STATOR, ACTIVE 

INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted for standard day of 25' C and 70 percent relative humidity; 
SPL re  N/m2.] 

(a) 60 Percent of design speed. 

A N G L E S  D E 6  
1 0  20 3 0  4 0  50 60 7 0  8 0  9 0  100 1 1 0  1 2 0  130 1 4 0  1 5 0  1 6 0  

1 / 3 - O C T A V E  BAND S O U N D  PRESSURE LEVELS ( S P L I  ON 45.7 METER R A D Z U S  

72.0 71.2 69.5 76.9 71.9 69.5 73.0 74.5 79.4 73.2 75.9 76.3 73.2 73.4 7 3 0 9  78.4 
69.4 69.7 67.4 76.0 72.2 68.9 71.9 73.7 79.0 70.0 72.7 74.0 80.0 73.7 75.4 81.9 
71.5 72.0 69.5 74.Y 70.4 68.2 71.4 71.7 76.9 69.4 72.0 73.3 74.9 74.7 76.7 77.9 

76.0 75.5 75.4 75.2 73.4 72.4 72.2 72.9 76.5 71.0 74.7 75.5 76.0 76.7 78.2 78.1 
78.9 79.8 78.8 78.1 76.6 74.8 75.1 73.9 7 5 0 9  75.4 76.6 77.5 77.9 77.6 78.8 78.5 
80.0 8 0 . 5  79.0 77.7 76.5 75.4 76.7 75.2 77.0 76.2 77.2 78.3 77.2 7 7 0 9  77.9 77.7 

79.0 79.7 77.9 75.2 74.2 73.7 74.4 74.0 75.4 75.5 76.2 77.0 78.2 76.9 77.7 77.1 
80.6 81.3 79.3 77.1 76.3 75.3 75.9 76.6 80.1 80.6 82.9 82.4 82.1 80.3 78.3 76.6 
80.7 79.7 78.2 77.7 77.5 76.8 77.2 77.2 80.3 8C.5 82.0 82.6 81.5 79.3 78.5 76.9 

73.7 73.9 73.1 72.9 72.2 72.9 74.4 76.1 77.4 80.4 81.7 82.2 82.7 81.9 76.7 75.1 
71.8 71.3 71.0 71.3 71.0 72.0 73.5 74.8 77.3 79.3 80 .8  82.1 82.3 81.5 76.2 74.6 
71.7 70.9 70.7 70.4 70.2 71.7 73.5 75.2 77.5 79.4 81.9 8 2 . 8  83.4 82.0 77.4 74.4 

78.1 77.4 75.1 73.2 73.1 73.6 79.9 77.9 60.9 82.6 85.1 86.2 89.2 86.9 81.9 77.6 
83.5 85.0 61.5 79.0 79.2 78.2 80.7 81.8 86.8 88.5 91.7 92.8 96.5 96.0 90.7 85.2 
73.1 72.2 71.2 70.6 70.4 7C.9 72.9 75.4 78.7 81.6 83.2 85.0 86.7 84.0 78.9 75.4 

77.8 76.1 74.1 72.8 71.8 72.0 73.3 77.1 79.5 83.1 84.3 86.4 87.6 8 5 . 8  80 .5  76.7 
82.2 81.4 80.0 78.7 75.5 74.1 75.1 78.3 81.1 6 3 . 8  86.8 87.9 91.0 89.8 84.2 79.0 
80.1 79.6 78.3 77.3 73.0 71.1 72.3 75.8 78.5 8C.8 84.0 84.1 87.3 84.8 80.8 75.2 

82.1 81.6 80.1 78.4 75.2 73.3 70.8 74.5 77.0 81.3 81.6 84 .8  85.8 84.1 79.5 76.2 
81.7 8 2 . 5  82.2 8C.O 77.2 73.5 70.3 74.0 77.2 79.2 80.8 82.1 85.0 83.5 79.2 73.3 
81.0 81.4 81.2 79.7 77.9 73.8 69.5 71.5 74.0 77.0 78.7 80.2 82.4 80.7 77.5 71.5 



F R E  OUENCY 

5 0  
6 3  
80 


1 0 0  
1 2 5  
1 6 0  

2 0 0  
25 0 
315  

4GE 
50C 
6 3 0  

800 

l C 0 0  
1 2 5 0  

1 6 0 0  
2 0 0 0  
2 5 0 0  

3 1 5 0  
4 o o c  
5 0 0 0  

6 3 0 0  
8 r 3 c  

101)JO 

TABLE VIE. - Continued. 

(b) 70 Percent of design speed. 

ANGLE. OEG 
1 c  2 0  30 40 50  60 7 0  8 0  9 0  1c )O 110 1 2 0  130 1 4 0  1 5 0  1 6 0  

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPLJ ON 45.7 RETER R A D I U S  

74.7 72.9 73.9 72.6 72.6 72.6 73.9 74.7 75.6 76.1 75.6 76.8 76.1 77.9 79.2 80.3 
72.5 72.9 72.9 72.0 71.9 72.9 73.9 73.2 72.2 73.7 79.9 75.6 81.7 78.5 79.4 82.9 
76.6 76.9 74.2 72.1 72.1 71.9 73.1 72.7 71.9 73.9 74.7 76.7 78.2 79.9 81.7 82.5 

80.7 80.4 78.4 77.2 75.7 76.4 75.1 75.9 77.1 77.1 78.1 79.0 81.2 81.9 83.4 83.3 
83.1 83.6 82.6 81.1 80.3 8C.Y 80.1 78.1 80.6 81.3 82.6 83.4 83.3 84.1 89.8 83.6 
84.2 84.9 83.7 84.1 81.1 81.4 81.7 81.9 83.2 83.1 84.4 84.7 84.1 84.6 89.2 84.1 

83.7 84.2 81.4 79.6 79.9 80.1 79.7 81.2 81.1 81.9 82.9 83.5 84.9 89.1 83.9 82.8 
82.0 84.0 82.2 8C.5 81.3 81.2 82.7 84.0 85.8 87.8 89.0 89.3 89.2 86.8 84.0 82.0 
81.0 81.3 81.5 81.7 83.0 83.2 83.7 85.0 86.8 88.3 89.3 88.9 88.2 86.0 84.3 83.4  

79.6 60.6 80.3 8C.3 80.5 81.5 83.0 84.6 86.5 8 R . O  89.3 90.5 89.6 87.3 83.8 82.0 
79.6 80.3 79.8 78.5 80.1 81.5 83.0 84.3 87.0 89.0 90.0 91.0 90.0 87.1 84.1 83.0 
78.2 79.2 78.2 78.2 78.6 79.7 81.7 82.9 85.1 87.6 88.4 88.8 8 8 0 6  87.1 83.1 81.6 

76.2 77.2 77.2 77.5 78.0 78.8 81.2 82.5 84.2 86.8 88.5 88.8 89.0 87.3 82.8 80.9 
75.6 76.1 76.1 76.2 76.6 77.7 79.6 81.2 83.9 86.1 87.2 88.8 88.4 86.6 81.6 80.3 
74.6 75.3 75.4 75.3 75.8 76.9 79.9 81.8 84.1 85.9 87.9 89.2 88.6 86.1 81.9 80.0 

75.8 76.1 75.7 75.9 77.2 77.6 80.7 82.2 85.2 86.9 88.8 89.5 90.4 86.6 82.7 80.0 
82.2 83.1 81.7 60.2 81.1 81.9 84.0 86.2 89.6 91.4 96.1 95.8 98.9 95.1 89.2 86.5 
78.9 79.6 78.4 77.7 78.6 79.2 81.4 83.9 87.1 89.7 92.4 93.2 95.7 92.9 88.2 85.3 

78.8 78.2 76.7 75.7 76.5 77.3 79.5 82.8 85.8 88.8  89.8 91.6 92.2 88.8 84.0 81.4 
83.0 83.4 82.4 81.2 79.4 78.5 80.5 84.1 86.5 8 8 . 8  91.3 92.1 99.5 91.9 86.9 82.1 
81.6 82.0 81.1 8C.5 77.3 76.6 78.8 81.6 85.0 87.0 89.6 90.1 93.0 90.5 85.8 80.6 

84.9 85.2 83.6 82.6 8C.l 79.4 77.4 80.2 82.9 86.9 87.7 90.7 90.7 87.7 83.5 81.0 
83.1 84.4 84.3 8 2 . 3  79.5 77.6 75.9 80.1 83.3 85.4 87.1 88.2 90.6 87.8 83.6 78.6 
83.6 85.1 85.1 84.2 81.3 78.7 75.2 78.0 80 .0  83.2 89.9 86.2 87.5 84.5 81.6 77.1 



FR E OU EN CY 

50 

63 

80 


1 o c  
125 

160 


200 

250 

31 5 


400 

500 

630 


800 

1000 

1250 


1600 

2000 

2500 


3150 

4000 

5000 


6300 

8000 

10000 


TABLE VIII. - Continued. 

(c) 80 Percent  of design speed. 

ANGLE, DEG 
10 20 30 40 50 60 7G R G  90 1 C O  110 120 130 140 150 160 

1 / 3 - O C T A V E  BAND SOUkD PRESSURE L E V E L S  ( S P L I  ON 45.7 M E T E R  R A D I U S  

81.8 78.5 79.5 82.3 79.8 8 2 . 5  7 8 . 5  80.0 78.8 8C.O 70.8 8 C . 5  80.0 81.8 81.8 83.6 
73.8 74.5 74.8 74.C 74.0 7408 75.C 76.C 76.8 78.0 77.0 77.8 8205 81.0 82.8 8 5 . 2  
77.C 77.0 75.3 73.5 73.5 74.3 74.0 75.5 75.8 77.3 77.8 79.8 81.5 83.3 84.8 85.9 

83.1 80.8 80.1 7 9 . 8  78.6 7 9 . 8  78.8 79.3 80.6 81.3 82.1 83.1 8 5 . 1  8 5 . 8  87.1 87.5 
83.0 33.0 82.0 82.C 82.0 82.8 82.0 83.0 84.3 8 5 . 8  86.3 87.0 87.3 87.8 8 8 . 5  87.4 
81.8 82.8 83.3 82.3 82.0 8 5 . 5  85.3 (36.3 87.5 8 8 . 5  89.3 89.3 8 8 . 5  88.3 87.8 87.9 

82.8 89.3 84.0 82.5 83.0 84.5 83.8 86.0 85.8 85 .8  87.C 87.5 87.8 87.5 87.5 87.2 
82.0 83.5 0 3 . 8  83.5 84.5 85.3 86.5 68.0 89.3 91.0 92.3 92.5 92.5 90.8 88.8 86.4 
82.0 83.5 85.0 8 5 . 0  86.5 87.5 88.2 90.0 91.2 92.7 93.5 93.7 92.0 90.5 88.2 87.6 

81.5 83.0 84.8 85.5 84.8 87.3 88.5 9C.3 91.8 93.3 94.0 99.8 94.3 90.8 8 8 . 5  8704 
82.3 83.0 83.3 83.0 84.8 85.8 87.5 89.8 91.8 93.C 94.0 94.8 93.8 91.3 89.0 87.7 
81.4 82.4 82.9 83.2 82.9 84.9 87.4 88.4 90.7 92.7 94.2 94.2 94.2 91.9 88.4 86.6 

80.3 81.5 82.0 83.0 83.0 83.8 86.5 88.3 89.8 91.8 94.0 95.3 95.0 91.8 87.8 86.1 
79.6 80.6 81.4 82.4 81.6 83.4 85.9 87.6 89.9 91.1 92.9 95.4 94.4 9019 86.6 8 5 . 8  
78.7 79.5 80.2 80.7 81.0 82.7 85.5 87.2 90.0 91.5 94.0 95.7 94.7 90.7 87.7 85.3 

78.6 79.6 80.1 8C.9 81.6 62.9 85.9 87.6 90.6 91.9 94.4 95.7 95.6 92.1 88.4 85.3 
80.0 80.3 8 1 . 0  82.0 82.3 84.3 86.8 69.0 91.8 94.0 96.0 97.0 97.3 93.5 89.5 86.4 
84.5 8 5 . 0  86.0 84.7 84.2 8 5 . 5  87.2 90.2 93.2 95.5 98.2 102.3 103.0 1ao.o 95.0 90.6 

81.9 81.4 80.7 8C.7 8 1 . 4  83.4 85.2 88.7 91.4 93.9 95.4 98.2 98.2 94.7 90.2 87.6 
83.8 83.3 83.1 82.9 82.1 83.2 85.4 88.9 91.4 93.2 95.9 97.0 98.1 94.2 89.6 8 5 . 8  
86.0 8 5 . 8  87.5 87.5 84.0 82.8 85.0 87.5 90.2 92.0 95.0 96.0 98.3 94.3 90.8 85.7 

86.5 86.5 85.2 89.0 82.0 83.0 83.0 8 6 . 0  88.2 92.0 92.2 95.8 95.2 91.5 87.7 85.4 
07.2 88.2 8 8 . 5  86.7 85.2 83.0 82.4 86.2 88.9 91.2 92.4 93.7 95.7 92.2 88.2 83.6 
6 6 . 1  87.1 87.6 86.3 84.1 82.0 81.1 8 4 . 1  85.8 89.1 90.1 91.9 92.8 89.3 86.3 81.8 



TABLE VIII. - Concluded. 

(d) 90 Percent of design speed. 

F R t  QUE NC Y ANGLE, O E G  
1C Z G  3 G  4G 5 0  60 70  8 0  90  1 C O  110 120 1 3 0  140 150 1 6 0  

1/3-OCTAVE BAN0 SOUND PRESSURE LEVELS (SPL) ON 45.7 METER RADIUS 

50 77.8 76.1 77.3 8C. 3 77.8 81.3 78 - 6  79.c 79.8 79.6 81.0 81.6 81.3 82.6 85.0 86.6 
6 3  75.9 77 .0 76.4 76.5 76.0 76.7 76.9 76.7 77.9 77.9 79.7 80.8 89.2 83 05 85 09 87 06 
8 0  79 .c 80.5 77.9 75.9 75.2 75.5 75.9 77.2 77.7 79.0 81.2 82.1 89.9 86.9 88.0 89.4 

100 86.1 85.2 84 e 2  84.4 83.6 83.7 81 .1  84.1 8 4 . 4  83.9 86.9 86.7 87.9 89.7 91.1 90.5 
1 2 5  86.2 86.0 85.7 83.9 83.9 83.7 83.5 85.4 85.9 87.5 88.5 90.0 90.2 91 00 92 09 91.6 
16G 84 .O 8 5  .Z 85.7 64.5 84 e 5  87.5 87.9 89.2 89.4 90.7 90.9 91.9 91.5 90.9 89.9 90.6 

20 0 85 .2  86.7 86.2 83.7 84.2 85.5 85 - 9  87.0 87.2 87.4 88.4 89.8 89.7 89.9 89.5 89.1 
250 84 .O 85.3 85 .b  65.0 86.3 87.1 80 e5 89 -0 91.6 93.0 94.3 94.7 95.0 93.0 91.5 89.7 
31 5 84 -1  85 - 3  86.8 87.1 8 8  .4 89.4 90.6 91.8 93.8 94.8 95.3 95.5 93.9 91.9 90.9 90.6 

400 83.8 85 - 0  66.5 87.7 87.7 89.5 90.2 91  - 5  93.2 9407 9507 96.8 95.5 93 00 9 1  03 90.1 
500 84.9 85.9 86.0 86.4 8 7  a9 89.7 90  09 92.5 93.7 94.9 95.7 96.5 96.0 93.0 91.5 90.5 
6 3 0  84 .7 85.4 85.7 86.5 86.5 89.0 91.5 92.4 94.0 95.9 96.4 97.5 97.0 93.7 91  -9 8 9  08 

8 0 0  84.1 85.1 85.6 86.7 86.6 88.1 90.7 92.4 93.2 94.9 97.5 9808 98.6 99.7 91  02 89.9 
IC00 83 a5 84 -4 8 5  - 2  86.2 8 6  e 2  88.4 90.5 92.0 94 00 95.9 97.9 99.6 98.7 94.4 90.9 90.1 
1 2 5 0  62  e 8  83.1 84.1 85.1 85.4 87.  3 90.1 91.8 94.3 96.3 98.8 100.0 99.3 94  08 91 03 90.0 

1 6 0 0  �2.3 83 e 3  83.6 85.0 86.1 8706 90 -0 92 a 0  94.5 96.6 98.5 99.2 99.8 95.5 91.5 89.5 
2 0 0 0  82 a5 83.0 64.5 85.4 86.5 88.3 90.8 92.5 95.4 97.0 99.4 99.6 100.9 95.9 92.5 89.9 
2 5 0 3  8 6  e9 86.9 86.1 86.6 87.4 88.4 90 e6 93.1 96  02 98.9 100.6 102.3 103.1 97.9 93.7 90.6 

3150 87.0 87.3 86.3 86.8 87 - 5  88.3 93.1 93.1 95 -8 99.0 100.6 102.7 103.6 99.6 95.1 92.2 
4EOO 86 e 4  85.9 85.9 85.9 85.7 b7.5 90.3 93.3 95.8 97.7 100.3 100.6 101.7 97.3 93.3 90.1 
5 0 0 0  89.2 88.0 88.3 87.5 85.5 86.3 89.1 92.1 94.8 96.3 99.0 99.3 1130.5 95.8 93.0 88.6 

6300 89 .9 89 .2 88.4 87.4 85.9 88.C 87.7 90.7 92 09 97.0 97.2 100.0 99.4 95.2 91  0 7  89.6 
8 0 0 0  88.9 89.9 89.6 68.4 85.9 86.7 86.9 90.7 93.6 95.6 97.1 97.4 98.9 95.6 91.7 87.2 

lOOJ0 87.5 8 8  e 4  88.3 87.4 84.a 85.2 8 5 . 8  89.0 91.0 93.7 95.2 95.8 96.5 92.5 90.0 86.0 



R TABLE M. - NOISE O F  QF-1A CONFIGURATION 76 (INACTIVE SHORT STATOR, 

INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted for standard day of 25' C and 70 percent relative humidity; 
SPL re N/m2.] 

(a) 60 Percent of design speed. 

FR E QUEN C Y AFtGLE, DEG 
I O  2G 30 40 5G 6 0  70 8 C  9 0  1co  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAVE BAND SOUhO PRESSURE L E V E L S  I S P L  1 ON 45.7 M E T E R  R A D l U S  

50 7 1  e 7  68.2 68.8 b9.0 68.3 b8.3 68.0 69.3 69.8 69.5 70.3 69.9 7 2  .2 71.8 7 3  .5 74.9 
6 3  6 8  07 68 m5 66.9 66.5 67.2 68.5 6 7  .C 6F -4 6 9  e 0  b 7  -4 6 8  - 5  69.3 77.5 72.5 73.9 74.7 
8 0  7 1  .O 7 2  - 8  69.3 68.5 67.8 67.8 65.1 07.3 68.8 b7.8 7c.e 71.1 72.5 74.6 75.6 76.7 

1 0 0  7 7  .1 77.1 7b.3 75.3 74.8 72.6 72.5 71.8 72.0 72.@ 73.8 74.2 75.1 7 6  e8 77.5 77.3 
1 2 5  8 0  .4 82.0 ac.3 7e.9 78.9 75.9 75.4 74.5 75.9 75.5 76.5 77.6 7 8  .O 78.2 80.4 78.3 
1 6 0  83.2 8 4  .o 81.5 79.2 78.5 75.4 77.4 75.0 77.5 77.0 78.4 79.4 78.5 78.5 78.7 77.4 

200 81.8 82.3 79.3 76.3 75.3 73.8 73.6 74 - 0  75.1 75.5 77.3 77.7 78.8 78.1 78  .o 76.5 
250 82 - 6  8 3  .O 81.1 79.3 78.1 77.5 7 6  - 6  78.1 79.6 81.3 82.5 83.0 82.6 81.0 79.0 76.7 
3 1  5 83.1 82.8 80.1 79.8 78.6 77.9 77.8 78.4 80.1 8C.9 82.3 82.5 82.1 80.3 79.4 76.6 

400 8 1  09 81.2 80.6 78.2 77.4 77.1 76.9 78.9 80.6 81.4 83.6 84.3 83.7 81.9 78.9 76.5 
5 0 0  8 3 0 1  82.8 80.8 78.8 76.3 76.9 76.9 7f? e 6  79.9 62.1 83.8 84.7 83.3 8 1  e6 78.9 76.8 
6 3 0  82.5 82.7 80.2 78.5 76.2 75.2 7 5  .q 77.4 7 8  .4 81.2 82.9 83.1 82.4 82.0 78.0 76.1 

8 0 0  80.8 81.9 8 0  -3 79.3 76.6 76.1 75.9 77.6 77.8 ac.3 82.8 83.3 83.3 n2.9 78.3 75.3 
1 0 0 0  81.7 81.5 80.2 70.7 77.4 75.2 75.2 75.9 77.4 79.7 82.3 82.8 8 2  .9 82.4 77.7 75.3 
1 2 5 0  8 1  a7 82.7 81.7 79.7 78.4 75.7 75.4 7 7  - 2  77.9 79.7 82.6 83.5 83.7 82.7 79.1 75.1 

1 6 0 0  8 7  .8 89.6 88.1 87.1 86.8 83.1 80.5 81.3 83.0 84.1 86.5 87.9 90.6 88.1 83.5 79.2 
2 0 0 0  93.0 96.0 94.5 93.8 93.1 89.8 8 6  e 0  8 5  - 6  88.3 88.5 91.1 93.2 9 6  - 6  94 -8 89.8 86.0 
2 5 0 0  84.1 84.7 84.9 a3.6 81.6 79.1 7 6  a9 78.1 80.2 82.1 83.9 85.7 86.4 84.7 80.2 76.5 

3 1 5 0  85.7 8 6  -7  85.8 65.3 83.7 80.7 77.8 70.8 80.8 83.5 85.3 87.3 8 8  .o 8 6  e 5  8 1  92 77.7 
4000 8 8  - 6  9 0  a5 89.4 89.7 88.0 84.3 80.1 8 @.5 8 2  .o 83.8 86.6 88.4 9 0  - 6  89.3 84.0 79.2 
5 0 0 0  84.1 85.3 86.5 85.4 82.2 79.3 76.4 77.5 79.1 81.1 84.3 85.1 86.9 84.9 81.1 75.9 

6 3 0 0  84.8 85.1 84.6 79.8 74.6 75.6 77.3 ac.9 81.9 84.9 84.8 83.9 79.3 76.2 
8 0 0 0  83.1 84.5 84 .ci 78.8 73.5 75.0 77.5 78.8 81.3 82.6 84.6 83.1 78.5 73.1 

1 0 0 0 0  80 - 6  8 1  a7 8 1.6 81.1 78.8 76.6 71.3 72  - 3  74.1 76.4 78.6 80.1 8 1  a6 79.7 76.6 71.1 



F R f  OUEht C Y  

50 
6 3  
8 3  

1 0 0  
12  5 
16C 

2 0 0  
2 5 0  
31  5 

4 o c  
5 3 0  
6 3 3  

6 0 0  
103C 
1 2 5 3  

l 6 J O  
2 l C O  
2 5 0 0  

3150 
4030 

5 r z 2  

TABLE M .  - Continued. 

(b) 70 Percent of design speed. 

ANGLE, DEG 
1 2  2c; 33 4c 50 6G 7 0  8 0  9 0  1 0 0  1 1 0  120 1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAVE BAND SOUhrD PRESSURE L E V E L S  ( S P L I  ON 45.7 METER R A D l U S  

74.8 71.1 72.9 71.9 70.3 71 .1  71.4 72.9 74.6 74.6 75.6 74.2 76.3 75.4 77.1 79.1 
71.7 73 .1  70.2 7C.9 7G.6 69.9 70.2 70.9 71.2 72.4 73.9 7 4 0 0  79.6 7 7 0 2  78.4 79.0 
77 .1  77.6 74.6 72.4 72.4 71.3 71.9 72.4 72.3 73.3 74.8 75.9 79.3 78.9 81.1 82.3 

81.8 81.6 79.3 7P.6 76.8 76.3 75.0 75 .1  76.5 77.3 78.3 79.0 81.5 81.6 83.5 83.3 
83.9 84.9 83.2 �2.4 80.1 79.7 79.6 78.2 80.7 81.4 83.1 83.2 83.7 84.2 84.2 83.6 
86 .9  87 .8  84.9 6 3 . 3  82.1 61.2 81.9 81.4 82.9 82.9 84.4 85.0 84.3 84.9 83.9 83.3 

85.9 8 6 . 1  63.1 6C.9 80.4 79.4 78.9 60.1 80.4 81.6 82.9 83.6 83.9 83.6 82.7 81.6 
64.0 85.0 83.3 82.0 82.1 81.5 8 2 . 3  83.3 85.5 87.0 87.8 88.4 88.1 86.1 83.8 81.5 
8 2 . 5  83.1  82.8 63.1 82.6 82.6 82.5 84.0 8 5 . 8  87.3 88.6 88.4 87.6 85.3 8 4 0 1  82.2 

82.9 82.7 83.3 61.4 8 0 . 9  81.5 82.9 84.4 86.7 87.7 89.7 90.1 89.4 86.9 83.9 82.1 
84.7 84.2 83.4 61.7 60 .9  81.4 82.7 84.0 86.4 88.0 89.2 90.0 89.9 86.9 84.0 82.1 
82 .9  03.2 82.7 81.1 60.9 80.2 81.6 82.9 84.9 87.1 88.4 88.5 88.4 86.4 83.1 81.3 

8 2 . 6  83.3 82.6 81.8 80.5 79.6 81.1 82.8 84.8 86.8 88.5 88.9 88.8 86.8 83.0 80.7 
82.9 63 .0  82.7 62.0 80 .4  79.4 83.7 82.0 8 4 . 4  85.9 87.5 88.5 88.9 86.0 81.5 80.1 
82.9  8 4 . 1  83.6 62.2 81.1 79.2 80.6 81.9 84.4 85.4 87.9 88.8 89.2 8601 82.1 79.6 

64.9 8b.2 85.8 84.1 83.0 8C.6 81.6 82.7 85.4 86.2 88.9 89.5 90.6 86.7 82.6 80.0 
95.1 96.6 9P.9 99.0 95.4  9 3 . 6  90.1 68.1 90.4 91.1 95.6 96.2 100.3 95.6 91.3 87.3 
89.2 92 .5  92.3 91.7 88.8 86.8 84.2 8 4 . 5  86.7 80.3 91.C 92.3 95.3 91.8 87.3 83.9 

86.8 87.8 87.6 86 .8  86.1 83 .5  81.8 83.5 65.6 88.1 90.0 91.6 92.3 89.0 84.3 81.4 
89.9 92.0 93.3 93.0 9 1 . 3  68 .6  b6.O 65.6 8b.9 88.2 92.1 92.3 94.7 91.7 86.5 82.2 
86.3 87.8 89.6 88.4 66.3  83.5 82.1 62.4 84.9 86.1 89.4 89.8 92.1 88.8 8 5 . 5  8O.I 

68.2 89.4 89.2 66.4 8 7 . 5  86.9 81.2 61.3 8 2 . 8  86.4 87.7 90.5 90.5 87.8 83.2 80.3 
85.5 87.8 67.3 87.2 65.C 82.9 78.8 60.3 82.8 84.5 86.8 88.0 89.8 86.8 83.0 77.6 
8 3 . 7  85.8 85.9 85.: 83.7 81.c 77.2 78.0 79.7 82.0 84.7 85.9 86.7 83.5 80.5 15.5 



FRE OUE NC Y 

5 0  
6 3  
80 


1 0 0  
1 2 5  
1 6 0  

2 0 0  
250 
3 1  5 

4 0 0  
5 0 0  
6 3 0  

800 

1 0 0 0  
1 2 5 0  

1600 
2000 
2 5 0 0  

3 1 5 0  
4000 
5000 

6 3 0 0  
8 0 0 0  

1 O O O O  

TABLE M .  - Continued. 

(c )  80 Percent  of design speed. 

ANGLE, OEG 
1 0  2 3  99 4 0  5 G  6C 7G 8 C  9 0  1CC 1 1 0  1 2 0  1 3 0  140 1 5 0  16C 

1/3-oCTAVE EANC SOUIuC PRESSURF LEVELS ( S P L )  ON 45.7 METER R A D I U S  

81.4 74.4 e0.7 79.7 82.1 79.9 82.2 78.7 83.6 81.6 80.4 81.2 8C.9 81.6 81.9 82.3 
73.9 75.1 73.9 73.1 73.9 73.3 73.9 74.6 74.9 76.1 76.6 78.2 61.8 83.8 81.6 83.8 
77.8 78.6 76.3 73.6 74 .3  74.4 74.6 74.9 76.3 78.1 78.8 79.8 81.8 83.4 85 .Q 86.1 

63.1 81.9 8C.9 8C.2 79.9 79.6 78.7 79.7 81.9 82.1 62.4 83.7 85.1 86.6 87.7 87.6 
83.6 83.6 83.1 82.6 82.2 82.1 82.2 83.2 84.1 85.4 86.7 87.0 87.6 87.9 88.6 87.0 
82.4 82.9 82.9 82.4 82.2 85.1 65.4 b 6 . l  87.2 ir7.9 88.2 89.0 88.7 88.2 86.9 86.4 

83.9 85.2 83.3 82.2 83.0 82.7 83.2 64.9 84.9 86.C 86.9 87.5 8 7 0 5  87.4 87.0 86.1 
83.2 84.3 84.0 83.7 85.3 85.7 86.5 88.3 89.5 41.3 93.0 92.4 92.5 90.5 8 8 . 2  86.4 
83.1 84.3 84.6 85.5 8 6 . 6  8 7 . 1  87.3 89.3 91.1 92.6 93.5 92.9 92.0 89.6 8P.3 86.7 

84.0 84.1 85.1 85.0 84.8 86.8 88.5 90.1 91.6 93.0 93.8 94.2 93.6 Y C . 8  88.6 86.9 
84.7 85.2 84.6 84.4 8 5 . 2  86.7 87.4 89.9 91.4 93.1 Y3.9 94.2 94.1 90.9 88.9 86.9 
84.7 85.2 84.9 84.5 84.4 85.7 87.2 88.9 91.C 92.5 93.F 99.3 94.2 91.5 88.4 86.3 

84.7 85.3 85.3 65.2 85.0 85.3 86.5 138.3 89.8 92.2 94.7 95.6 95.C 91.8 87.8 85.9 
84.9 85.9 8 5 . 7  8 5 . 2  64.4 85.1 86.4 8 8 . 1  89.7 91.2 93.9 95.5 94.4 90.6 87.1 8 5 . 4  
85.4 86.2 86.4 65.6 84.7 84.9 86.1 87.7 90.2 91.2 93.9 95.5 94.6 90.9 87.9 85.3 

86.7 87.8 87.7 86.7 86.2 85.2 86.7 88.2 93.7 9 1 . 8  94.7 95.8 95.3 91.3 88.2 84.9 
88.6 89.9 91.1 90.6 89.1 88.6 88.1 89.9 92.1 93.9 96.4 96.9 97.3 92.9 89.3 8 6 . 0  
97.5 100.1 101.6 102.6 100.6 98.8 95.9 94.1 94.4 96.6 98.9 102.1 lC3.3 100.0 94.3 90.4 

89.1 90.5 90.6 89.9 88.6 88.1 86.6 89.5 91.3 94.1 95.8 97.7 97.6 54.1 89.8 86.5 
89.8 90.9 91.3 91.1 89.1 87.6 66.8 89.7 91.7 93.4 96.2 97.0 97.4 93.9 89.6 85.6 
91.7 94.0 96.8 97.3 94.5 92.2 90.3 89.2 91.2 92.3 95.3 96.1 97.8 93.3 90.5 85.5 

89.8 90.7 90.6 9C.G 87.8 88.0 84.6 67.0 88.7 92.2 92.6 95.8 94.7 91.3 67.5 85.0 
89.3 91.3 91.3 92.0 9C.2 89.3 85.5 86.6 69.1 9C.6 92.5 93.8 94.8 5'1.1 88.1 82.9 
67.1 88.5 89.@ 88.8 86.8 8 5 . 9  82.8 64.5 86.0 88.1 93.1 91.5 92.0 be.1 8 5 . 8  8C.7 



F R E  CUE N C Y  

50 

63 

8 3  

l a c  
1 2 5  
1bC 

7cj2 
253 

31 5 


420 

S O G  
630 


83C 

1 c ; o  
125D 


1630 

2 r 9 0  
2500 


3150 

4330 

5 c 3 3  

TABLE M. - Concluded 

(d) 90 Percent of design speed. 

ANGLE,  D E G  
1: 	 2 i  32 40 52 60 7 c  e c  90 ico 110 120 130 140 150 160 

1/ 3 - O C T B V E  B A N D  SOUkD PRESSUR� LEVELS (SPL) ON 45.7 METER R A D I U S  

79.9 75.4 77.7 b2.2 79.2 82.5 81.C 79.2 81.9 81.7 83.0 83.6 83.0 84.0 85.7 87.1 
77.6 78.1 77.8 76.9 77.9 77.8 78.4 7 7 . 9  78.3 79.8 80.8 82.2 84.6 84.4 85.8 87.6 
81.3 81.8 79.3 77.6 77.8 77.9 78.4 78.3 79.1 81.4 83.1 84.0 85.8 87.1 89.3 90.8 

88.4 68.2 85.9 65.9 86.4 85.4 82.2 85.4 66.4 85.5 89.0 89.8 89.5 90.4 92.9 91.6 
E7.2 87.4 86.6 65.6 E5.4 8 5 . 7  04.6 66.4 87.4 88.4 90.2 90.8 91.7 92.1 93.2 91.1 
85.6 87.1 87.2 85.9 86.1 8 8 . 2  88.1 69.6 90.2 91.1 91.7 92.8 92.1 91.4 91.7 90.8 

97.9 68.8 ~6.9 6 5 . 1  85.8 86.1 85.8 87.8 87.8 88.1 89.3 90.4 90.8 89.8 90.6 89.8 
85.1 8 6 . 9  E 6 . S  E6.8 87.8 87.8 87.8 89.6 91.5 92.8 94.1 94.5 95.0 93.3 92.0 90.3 
66.3 07.0 87.5 68.1 89.1 89.5 89.6 92.9 93.3 94.6 95.C 95.0 9'4.3 93.0 92.1 91.0 

n7.c 8 8 . 4  09.4 e ~ . i  68.7 90.5 91.2 91.7 93.2 94.5 96.c 96.3 95.9 92.9 91.5 89.9 
87.8 88 .5  88.0 88.3 89.6 89.8 90.6 92.1 93.5 95.1 95.8 96.2 96.3 93.1 91.5 89.8 
8 R . C  8H.7 68.4 68.5 88.3 89.7 9C.5 9'2.3 93.5 95.7 96.5 97.0 97.4 93.9 91.5 90.3 

88.3  88.9 88.6 69.3 88.9 8 9 . 1  90.3 91.9 93.4 95.1 96.8 98.9 98.8 94.9 91.3 90.2 
88.C 89.2 89.9 89.5 8E.9 89.5 90.2 92.0 94.2 95.5 97.7 99.5 98.4 93.9 91.4 89.8 
80 .1  89.4 89.9 89.7 88.7 88.7 93.1 91.7 94.1 95.6 98.1 99.2 99.1 94.1 91.6 89.5 

8 8 . 5  92.5 9P.8 9C.3 89.5 89.5 90.0 91.8 94.2 95.8 98.2 99.1 99.3 94.5 91.8 89.4 
93.1 92.1 92.6 52.1  93.8 90.8 90.8 92.8 95.4 96.6 99.3 99.9 1OO.Q 95.4 92.3 89.8 
96.9 99.8 101.4 101.4 98.9 98.1 95.1 94.8 96.3 9P.8 100.8 101.9 102.6 9e.l 99.1 91.7 

94.1 97.2 98.7 9 6 . 7  96.6 90.1 93.3 93.9 95.4 913.4 100.4 102.2 102.4 98.9 94.9 92.0 
91.0 93.3 93.5 93.3 91.8 91.6 90.5 93.3 95.0 96.7 99.7 99.8 101.3 96.6 93.2 89.7 
92.5 911.5 96.7 96.3 92.7 9 3 . ~  90.8 91.8 94.0 95.8 98.7 98.6 100.2 95.2 92.7 88.1 

91.8 93.6 94.1 9 Z . b  91.3 '33.1 e 9 . o  90.6 92.3 96.1 97.C 98.8 98.6 94.8 91.1 88.9 
90.8 93.4 93.8 94.1 91.4 91.3 67.9 9@.4 92.9 94.4 96.6 96.8 98.6 94.3 91.3 86.9 
68.2 93.7 91.2 91.3 88.3 88.6 85.6 88.7 90.3 92.0 94.5 95.0 96.1 91.1 89.5 84.9 

i 



FRE OUE N C Y 

50  
6 3  
80 


1 0 0  
1 2 5  
1 6 0  

200  
2 5 0  
3 1  5 

4 0 0  
500 

6 3 0  

8 0 0  
1 0 0 0  
1 2 5 0  

1 6 0 0  
2 0 0 0  
2 5 0 0  

3 1 5 0  
4000 

5 0 0 0  

6 3 0 0  
8 0 0 0  

1 0 0 0 0  

TABLE X. - NOISE OF QF-1A CONFIGURATION 77 (INACTIVE SHORT STATOR, 

HARD INLET WITH NO RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25' C and 70 percent relative humidity; 
SPL re N/m2.] 

(a) 60 Percent  of design speed. 

ANGLE, DEG 
1 0  20 3 5  40  50 6 0  7 9  8 s  9 0  I C 0  110 120 130 1 4 0  1 5 0  1 6 0  

1/3-OCTAVE BAN0 SOUP40 PRESSURE LEVELS ( S P L )  ON 45.7 M E T E R  R A D I U S  

72.9 70.6 79.6 7C.6 69.2 67.6 69.9 70.2 71.2 72.1 70.9 70.7 71.1 71.9 73.6 76.5 
70.9 68.8 69.1 68.4 69.6 69.1 68.1 68.8 69.1 68.4 75.1 70.3 78.3 73.3 74.4 77.0 
73.3 73.3 70.8 7G.1 70.3 68.9 67.1 68.8 69.3 69.3 71.3 71.9 73.8 74.6 76.3 78.3 

78.8 78.3 77.3 76.3 7'4.8 75.1 72.5 73.3 74.1 73.8 74.3 75.4 76.0 77.0 78.3 79.3 
81.6 83.4 82.1 81.1 79.4 77.9 77.4 76.3 77.4 77.6 77.8 78.4 78.9 78.9 79.4 80.0 
83.6 84.5 81.6 81.0 79.5 77.6 78.5 77.5 78.5 7e.3 79.8 80.4 78.8 79.3 78.5 79.4 

63.2 83.9 8 1 . 2  78.9 76.6 76.7 75.9 76.2 76.9 76.7 79.1 79.0 79.6 79.2 78.7 78.5 
84.8 85.8 83.3 61.5 00.2 79.2 78.7 80.0 81.2 82.5 83.5 83.7 83.2 81.7 79.7 78.7 
85.5 84.7 82.2 61.7 80.5 80.3 79.7 79.9 81.4 82.7 84.2 83.9 82.7 81.2 80.0 79.6 

63.6 82.9 84.2 81.9 79.6 79.7 80.1 81.1 82.9 64.7 85.9 85.8 84.6 82.4 79.4 79.1 
84.4 84.4 82.4 8C.7 79.4 78.5 78.5 79.9 62.0 83.7 85.0 85.0 83.5 82.4 79.5 79.1 
83.1 83.4 81.9 8C.4 78.1 76.6 76.4 77.8 79.6 61.3 82.6 82.9 b2.3 81.9 78.1 77.8 

81.9 81.9 81.2 8C.O 77 .2  76.7 76.C 77.2 79.4 81.2 83.0 83.0 82.9 82.5 77.5 76.7 
81.0 81.2 80.9 79.2 77.0 75.7 75.5 76.5 78.4 79.9 82.@ 82.3 82.2 61.5 76.9 76.3 
82.2 82.5 62.2 8C.5 78.0 76.5 75.8 76.5 7R.8 60.3 83.@ 82.9 82.7 81.7 77.7 76.6 

87.1 88.3 87.4 65.9 84.4 8 1 . 6  79.6 79.1 81.1 82.9 85.6 85.4 88.1 65.1 81.1 7 8 - 8  
93.5 95.7 94.2 92.9 92.4 89.0 86.4 84.9 85.5 88.0 89.5 90.3 94.9 92.0 88.2 85.4 
83.2 84.2 84.2 6 9 . 1  61.4 79.2 76.4 77.4 79.6 81.7 84.2 84.3 85.2 83.2 79.2 76.8 

84.0 85.2 85.2 b5.5 84.2 81.5 77.2 78.2 80.2 83.2 85.2 85.8 86.7 85.3 79.8 77.6 
87.8 89.7 89.1 9C.4 88.3 86.C 81.0 80.3 82.0 63.5 87.2 86.9 90.0 88.2 82.7 79.7 
83.5 84.5 86.2 66.G 82.7 8C.2 76.2 76.8 79.3 81.0 84.3 83.8 86.C 83.5 79.8 75.8 

82.8 84.5 84.5 64.8 83.3 81.2 75.F 75.6 77.3 81.2 82.3 8'4.4 84.5 83.0 78.3 76.6 
83.2 84.0 83.0 64.2 82.7 79.8 73.7 75.0 77.5 79.2 81.7 82.0 84.3 62.8 78.2 73.9 
79.5 81.0 81.0 8 l . O  79.5 77.3 71.3 72.5 74.5 77.0 79.3 79.8 81.8 79.8 76.2 72.2 



TABLE X. - Continued. 

(b) 70 Percent of design speed. 

F R E  OUENCY ANGLE, O E G  
1 c  2 c  3ii 4c 5C 60 73 8G 9 0  1 C O  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAVE EAND SOUhO PRESSURE LEVELS I S P L )  ON 45.7 METER R A D I U S  

5C 75.1 73.1 72.8 72.6 72.0 71.8 73.1 7 4 . n  74.3 7 5 . 5  74.5 74.9 75.1 75.6 78.3 79.8 
6 3  72.2 72.4 71.9 71.7 71.5 70.5 71.4 71.2 71.2 72.4 73.5 74.3 79.5 77.2 78.5 81.4 
8 0  77.2 77.8 75.5 73.3 71.3 7C.6 7C.8 72.0 72.2 73.3 75.7 77.1 7 7 . 8  79.3 80.7 82.7 

1 O C  82.8 82.8 82.D 8C.8 78.3 78.7 78.2 76.7 78.3 78.3 79.5 80.3 82.2 82.2 83.0 83.7 
1 2 5  B7.C 87.7 87.2 86.2 84.2 63.9 83.2 81.0 83.4 82.7 8 4 . 4  84.9 84.7 85.2 85.0 84.7 
1 6 0  b 8 . C  88.7 87.4 85.4 84.7 03.5 83.9 83.0 85.7 84.0 8 6 . 5  86.0 85.4 86.5 84.4 85.6 

23C 87.5 67.3 85.7 b2.3 82.7 81.5 81.8 6 2 . 2  83.0 83.2 84.5  85 .1  86.6 05.7 84 .5  85.5 
75C 87.1 87.7 B6 . l  85.3 85.1 83.9 85.4 b6.9 88.4 89.6 90.8 91.3 90.6 88.2 85.2 84.5 
3 1 5  85.7 85.7 64.9 b5.6 85.7 85.6 85.4 86.9 88.6 9C.1 91.6 90.5 89.2 87.1 85.4 85.1 

431: 64.9 84 .4  96.3 64.6 84.3 85.3 85.9 88.1 89.6 90.9 92.8 91.9 90.9 68.4 85.3 84.5 
5 0 C  85.8 6 5 . 5  b5.C -54.6 64.1 84.5 84.8 86.6 89.0 9C.5 92.0 91.2 90.3 88.6 85.6 84.5 
6 3 0  84.1 84.2 83.6 63.4 82.2 81.7 82.9 8 4 . 6  86.4 87.7 89.1 88.8 89.1 87.4 83.7 8 2 . 6  

8 2 :  E3.4 b3.2 e3.2 n3.1 81.6 8r.9 e1.9 83.7 85.7 07.2 88.9 89.0 89.1 87.6 82.6 8 1 0 3  
l G 0 0  82.9 82.9 132.9 83.3 62.4 81.3 81.4 82.9 85.3 86.3 87.9 89.D 88.6 86.4 81.6 81.2 
125'3 63.2 63.9 E 4 . l  8 3 . 4  82 .1  8C.9 81.2 82.9 85.2 86.7 88.6 89.5 8 8 . 7  86.4 82.7 81.1 

1 6 3 0  85.C 65.5 P 6 . C  b5.4 83.2 81.6 81.7 83.3 86.C 87.5 89.7 89.9 90.0 87 .0  82 .7  8 0 . 6  
2C3@ 93.7 95.3 96.3 97.5  95.8 94.2 89.2 69.2 90.5 91.3 94.2 95.3 98.0 94.0 89.@ 86.4 
2 5 3 3  e9.5 9C.5 51.7 5T.2 91.0 89.3 e5.C 66.0 8 7 . 8  89.5 91.3 92.6 94.7 91.7 87.0 84.4 

315C 8 4 . 9  b6.3 8b.P ~ 7 . 8  86.9 84.6 82.3 83.9 86.1 8R.9 90.3 91.2 91.4 89.1 83.6 81.7 
h?f)!?  be.8  93.6 91.6 9-I.e 91.6 e9.6 86.1 86.2 87.4 88.7 91.6 91.7 93.6 90.7 85.8 82.5 
5 r C 3  66.C 87.2  89.5 Yp.5 87.0 85.6 82.9 83.2 85.5 86.9 89.7 89.3 92.2 68.9 8 4 - 9  8 C . 6  

-

632C e5.3 bR.0  88.3 89.6 69.2 88.2 82.5 82.2 83.7 87 .5  88.0 90.3 90.0 8 7 . 5  83.0 80.9 
8 C C C  85.1 b6.9 bb.7 8E.2 86.2 84.9 80.2 81.5 83.9 85.7 87.6 88.2 89.5 87.4 82.9 78.7 

10000  82.6 84.5 85.3 66.8 84.0 E3.C 78.C 79.3 81.0 83.1 85.3 86.1 87.1 84.4 81.0 77.0 



FREQUENCY 

5 0  
6 3  
8 0  

100 

1 2 5  
1 6 0  

2 0 0  
2 5  0 
3 1 5  

400 

5 0 0  
6 3 0  

800 

IO00 

1 2 5 0  

1 6 0 0  
2 0 0 0  
2 5 0 0  

3 1 5 0  
4000 

5 0 0 0  

6 3 0 0  
8000 

10000 


TABLE X. - Continued. 

(c )  80 Percent of design speed. 

ANGLE, D E G  
1 0  2 0  30  43 5 0  6 0  7 i i  8 G  9 0  lC'0 1 1 0  1 2 0  3313 1 4 0  150 1 6 0  

l / I I -OCTAVE B A N @  SOUhD P R E S S U R E  L E V E L S  (SPL) O N  45 .7  M E T E R  RADIUS 

83.8 76.7 81.8 81.7 83.5 82.8 82.2 81.7 78.7 81 .7  79.8 79.9 79.5 81.2 81.5 83.5 
74.3 7 5 . 2  73.5 74.0 74.2 73.5 74.3 74.7 75.3 7 5 . 5  77.2 77.6 81.3 ti0.8 82.3 84.9 
77 .6  79.0 75.3 74.1 7 3 . 6  73.8 74.5 75.C 75.8 77.3 79.6 8C.4 82.0 83.5 84.8 86.4 

83.3 82 .3  82.2 00.7 79.8 81 .0  79.R 80 .2  8 1 . 8  82.7 83.8 8 4 . 1  85.3 86.5 8 8 . 2  88.4 
85.1 84.9 84.6 84.1 84 .2  e4.6 84 .7  85.2 86.7 87.6 80.7 89.0 88.7 89.2 88.9 87.8 
84 .7  85.0 8b.0 85.3 86.2 8 7 . 5  87.8 89.7 90.2 9 r . 7  91.3 91.6 90.7 90.2 89.0 88.5 

8 6 . 1  87.6 86.1 85.1 85 .9  86.9 85.6 87.1 87.2 87.4 89.1 89.5 90 .1  89.2 88.4 89.1 
8 4 . 6  86.3 86.1 86.6 88.1 87.6 88.4 69.6 91.3 93.4 94.6 94 .5  94.1 91.8 89.8 87.8 
85.0 85.6 8 6 . 8  88.0 88.8 8 9 . 6  8 9 . 6  9 1 . 3  93.1 95.0 95.e 95.2 93.5 91.0 89.3 88.7 

84.4 85.3 87.1 e7.1 86.9 89.4 90.4 91 .8  93.4 94.9 95.9 96.0 95.1 91.4 89.4 88.7 
85 .3  86.0 85.7 66.3 87 .2  88.2 89.2 91.3 93.2 94.2 95.5 95.4 94.8 91.8 89.5 88.2 
84 .7  85.4 85 .7  86.4 86.2 86.9 88.1 90.1 92.2 93.7 95.1 95.5 94.9 91.7 89.1 87.1 

84.6 85.5 86.0 86.5 85 .8  86.C: 87.6 89.1 90.6 92.5 94.6 95.2 96 .1  92.6 87.8 86 .3  
84.4 85 .7  86.4  86.2 8 5 . 2  85.5 87.0 88.5 93.5 91.9 94.2 95.5 95.4 91.5 87.0 86.3 
85.1 86.8 86.9 86 .9  86.1 85.4 86 .8  8 8 . 3  90.8 92-11 94.9 95.2 95 .3  91.6 88.1 86.3 

86.3 87.3 87.6 67.8 87 .3  8 6 . 1  86.8 8 e . l  90.8 92.8 95 .3  95.4 96.0 92.3 88.1 85.5 
88.2 89 .4  90.5 91.2 91.0 88.5 88.2 89 .2  91.8 93.8 96.3 96.4 97.0 93.4 89.3 86.4 
94.5 97.9 99.9 102.0 103.2 100.0 97.7 94.2 94.0 96.0 98.4 100 .0  101.2 97.9 93.5 90.8 

87.6 89.6 90.1 90.9 90.7 8 8 . 1  87.1 8 8 . 8  90.9 93.9 95.8 97.2 97.3 94.1 89.4 87.0 
88.5 90.4 9C.7 91.4 89.9 68.; 86 .9  8 8 . 9  92.5 93.0 96.1 96.2 97.6 93.8 89.2 85.9 
91.1 92.6 95.8 9 7 . 3  94 .9  93 .1  90.8 8 9 . 3  90.6 92.1 94.9 95.1 96.9 93.1 89.8 85.2 

8 7 . 6  89 .9  8 9 ~ 9  90.4 69-11 88.2 84.9 8 6 . 4  87.7 91 .9  92.7 94.8 94.7 91.2 86.7 84.8 
89.6 90.8 90.8 92.6 91.3 89.6 85.4 E6.6 88.9 9D.6 92.2 92.5 94.7 91.7 87.4 82.9 
86.5 88 .3  89.0 89.8 87 .3  86 .6  6 2 . 8  84.3 85.8 88.0 90.1 90.6 92.C 88.6 85.6 81.3 



TABLE X. - Concluded. 

(d) 90 Percent of design speed. 

FREOUCNCY AhGLE, O E G  
1 :  	 2 c  3 s  40 S C  6C 7 2  e c  93 

l / ; -OCTAUE 6 A N D  SOUluD PRESSURE L E V E L S  

5 0  83.5 76.3 7h.Z 8 2 . 3  78.C 81.5 81 .G 7 6 . 8  81 .3  
6 3  77.5 77.8 76.3 77.3 76.8 77 .3  77  .J 7f2.8 77.3 
R r  7 9  e 3  80.8 77.8 75.8 75 .8  76.8 77.C 77.8  78.0 

It[: 87  .o 8 8 . 8  65 .5  86.C 83.0 84 .5 � 5 . 3  
12 5 67 .6 8E .3 67.3 8 5 . 8  85 .1  b6.6 87.6 
1 6 0  8 5 . 8  87 .5  69 .  Z 88.5 88.8 89.5 9 1  a3 

29u' 37.6 8 9 . 3  88.3 b C . 8  87.1 87 .3  86 - 6  87  .8 88.6 
25C 8 6  e 2  87.7 87.2 b 8 . 3  66.2 89.7 91 .c 92.2 54.5 
31 5 87 .c 8 6  e3 69.5 9c.3 9 z . 3  9 1 . t  92.3 53.8 95.8 

4 0 c  87.5  88.2 89.2 9L.3 90.2 92.C 9 2  - 2  94 .O 95.0 
5 U C  b8 e 5  8 9 . 8  .3 9c. i :  90.5 9 2 .  C 91.5 Y3.5 94.8 
6 3 0  8 7 . 7  88.7 89.9 89.2 88.7 9c.9 91.9 93.9 95 .9  

p n c  88.5  9[ !  .O 90 - 2  9C.5 90 .0  9 c . 2  91  -7 93.5  94.5 
1l?c0 b 7 . R  8 q . R  97.8 91.1 93.6 9 c .  3 9 1  - 3  93.1 94.8 
1 2 5 3  88 .7  89.9 90.7 91.2 89.7 90.2 91  e 4  92 .7  95.2 

1609 89  .I 93.9 91.9 91.q 90.6 89.9 9 1  -4 92 - 9  95.4 
2C?L  90.3 91.8 93.3 93.3 91.5 99.5 9 1  .O 93.0 95.5 
2503 9 5 . 2  98.4 101.4 1S2.9 100.4 99.2 96.9 94.9 96.7 

315C 94.9 97.9 i s 3 . 9  1LZ.9 125.4  59.1 97.1 9 5 . 1  96.6 
4°C 91.1 92.9 93.4 94.4 9 1 . 9  9c .9  90.6 93.1 95.6 
5 c 0 c  92 .o 94 .o 96.5 5 7 . 5  ~ 3 . a  93 .c  9 1 . 2  92.5 99 .7  

6 3 i O  9 c  .9 93.6 Y4.9 96 .6  94 .1  93.4 8 9 . 4  9 c  .9 92.6 
b C J ?  9 1 . 3  93.5 94.2 75.7 92.7 91.5 8 8 . 5  Y C  .5 Y2.8 

1O"O 68.1 93.1 9cl. 6 97.1 88.R 8 8  .4 86.1 E8 -4 89.9 

1 C O  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  
( S P L )  O N  45.7 H E T E R  R A O l U S  

82.5 83.3 85.0 83.3 
78.3 80.3 n1.0 83.5 
7V.8 82.0 83.3 85.5 

85.0 88.5 9C.O 90.0 
88.6 89.3 90.6 92.3 
92.0 92.5 92.5 92.5 

89.3 90.3 90.8 92.3 
95.2 96.5 97.2 96.7 
96.5 97.0 96.8 95.0 

9 6 0 0  97.7 98.0 96.7 
95.3 96.8 97.5 97.0 
96.7 97.2 98.0 97.7 

95.2 97.7 99.0 100.0 
95.6 98.1 99.6 99.6 
96.2 98.9 99.7 100 .2  

96.1 98.9 99.4 100.6 
96.7 99.5 99.8 101.2 
98.2 100.2 100.9 101.9 

98.1 100.1 102.2 102.1 
96.4 99.6 100.2 101.1 
95.7 98.2 98.0 1OO.C 

95.6 96.4 98.7 90.1 
94.3 96.C 96.6 98.3 
91.6 93.1 95.0 95.6 

83.3 85.3 8 8  04 
83.0 85.8 88.9 
86.8 88.3 91.7 

90.5 92.0 93.7 
91.6 93.1 92.2 
91.8 90.5 90.9 

90.6 90.1 90.5 
94.2 92.0 91.8 
9 2  03 91.3 92.1 

93.2 91.7 92 .  1 
93.0 92.0 92.4 
93.9 92.2 91.6 

95.2 92 -0 91  0 6  
94.1 91.1 9 1  -7  
95.2 91  e9 91.6 

95.1 92.4 90.8 
95.5 92.3 91.6 
96.4 93.2 92.3 

97.9 94  -1 93.0 
96.9 92.9 91.0 
95.2 92.0 89.2 

93.9 90.6 90.1 
94.3 90.5 88.2 
9 1  06 88.1 85.6 



UI 
0 


FREQUENCY 

5 0  
6 3  
8 0  

1 0 0  
1 2 5  
1 6 0  

2 0 0  
2 5 0  
3 1 5  

4 0 0  
500 
6 3 0  

800  
1 0 0 0  
1 2 5 0  

1 6 0 0  
2 0 0 0  
2 5 0 0  

3 1 5 0  
4000 
5 0 0 0  

6 3 0 0  
8000 

l 0 O O O  

TABLE XI. - NOISE O F  QF-1A CONFIGURATION 78 (ACTIVE SHORT STATOR, 

HARD INLET WITH NO RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25' C and 70 percent relative humidity; 
SPL re 2X10-5 N/m2.] 

(a) 60 Percent of design speed. 

ANGLE, DEG 
1 0  2 0  30 s o  50 60 7 0  8 G  9 0  100 1 1 0  1 2 0  1 3 0  1 4 0  150 1 6 0  

1/3-(JCTAVE BAND SOUluD PRESSURE L E V E L S  (SPLJ  ON 45.7 METER R A D I U S  

71.4 69.8 69.8 7C.1 68.8 67.9 68.9 69.6 70.9 70.8 70.9 7G.7 71.9 72.3 74.8 75.3 
70.6 69.3 68.8 68.9 69.6 68.4 68.3 60.1 69.6 69.3 69.9 70.5 73.1 73.6 74.8 76.3 
72.7 72.7 70.7 69.2 69.4 68.7 66.5 68.0 69.4 69.7 71.G 71.5 74.0 74.7 77.4 77.3 

78.1 77.4 76.4 76.1 73.9 74.4 72.9 71.9 74.4 74.1 73.6 75.7 77.1 77.6 78.6 78.5 
81.4 82.4 8U.8 8C.b 76.9 77.6 77.3 75.1 76.6 77.1 77.6 78.0 79.3 79.1 80.4 79.2 
81.2 81.7 79.7 79.2 78.1 76.9 77.1 76.4 77.9 77.9 78.4 79.3 78.7 78.7 78.4 77.8 

82.2 82.2 80.1 77.6 76.2 75.1 74.7 75.4 75.6 75.2 77.2 77.2 78.7 77.9 77.6 77.3 
83.1 83.6 8l.E 65.1 79.6 7 8 . 5  78.1 78.6 8C.O 81.5 82.3 83.1 83.0 61.0 79.1 77.2 
83.0 82.3 81.? 8C.3 83.0 79.0 7 8 . 8  79.0 80.3 81.7 83.2 83.1 82.5 60.5 79.5 78.2 

81.2 80.5 82.5 60.5 78.9 79.5 79.0 79.5 81.4 83.4 84.9 85.1 84.4 82.2 79.2 77.4 
80.8 81.3 80.2 79.2 78.0 77.8 77.8 79.5 81.3 8 3 . 8  85 .2  85.4 84.0 81.5 79.0 77.5 
79.1 80.5 78.8 78.3 76.3 76.G 76.1 7 7 . 1  79.5 81.5 83.C 82.9 82.6 h1.6 78.3 76.5 

78.1 78.6 78.6 77.8 76.3 75.8 75.6 76.4 78.4 80.8 82.1 81.9 82.6 61.9 77.1 75.3 
78.7 79.9 79.4 78.2 76.2 75.1 75.1 75.4 77.7 79.7 81.2 81.7 82.2 81.6 76.2 74.5 
80.0 81.5 80.8 79.8 77.3 75.5 75.1 75.6 77.5 79.6 81.6 82.4 82.1 81.1 77.C 74.9 

85.5 88.0 87.2 86.3 83.3 80.2 78.3 77.2 78.8 81.7 83.3 84.1 8 5 . 8  83.5 79.5 76.9 
91.7 94.5 93.8 93.8 9C.C 87.5 85.0 8 1 . 5  82.7 87.2 87.7 88.6 91.7 90.2 85.7 82.9 
82.1 83.9 83.7 83.6 80.9 78.1 75.6 75.6 76.9 79.2 81.2 82.2 82.6 80.6 76.7 73.8 

83.8 85.3 84.8 85.7 83.7 8C.8 76.8 76.0 77.0 8 0 0 0  81.R 82.8 83.7 81.3 76 .8  74.2 
87.8 8 9 . 2  89.1 9C.1 88.2 86.0 80.3 78.3 78.7 8C.5 83.3 83.5 86.2 84.7 79.9 76.6 
82.9 84.8 85.9 86.1 82.3 8C.4 76.3 75.4 76.6 77.9 81.9 81.6 82.6 81.1 78.1 73.0 

84.0 8 5 . 2  64.3 85.3 83.5 81.7 75.2 74.5 75.3 7e.5 80.3 63.0 83.5 81.7 77.5 74.3 
82.7 84.9 63.2 85.2 82.6 80.7 73.9 74.1 76.3 78.1 79.7 80.7 82.9 81.7 77.3 72.0 
80.: 81.6 81.2 b Z . 8  80.2 78.3 71.8 71.5 73.C 79.7 77.7 78.7 210.3 78.7 75.7 7C.3 



TABLE XI. - Continued. 

(b) 70 Percent of design speed. 
FREQUENCY ANSLEW OES 

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

1/3-OCTAVE BAN0 SOUkO PRESSURE LEVELS (SPLI  ON 45.7 HETER R A D l U S  

50 73.5 72 e 5  72.6 71.6 71.8 7196 72-6 72.6 73.3 74.1 79.0 74.0 76 01 7606 78.6 7 9 . 8  
63 71 04 72.5 71 -7 70.5 70.7 70.5 71.2 71 -0 71 -5 72.7 73.2 74.1 76.7 7697 78.9 80.4 
80 76 -1 76 -6 73.8 71.5 71.6 70. 8 71.3 71.5 71.6 73.8 75.3 77-2 7806 79.3 80.6 81.8 

100 80-7 79.8 79.5 78.7 76.2 75.3 7597 75 08 77 SO 77.7 78.8 79.9 81.7 81.7 89.0 83.7 
125 83.5 83 07 83.2 82.5 8103 79.8 80.8 80.0 8 0 . 5  81.7 83.2 83.1 84.8 83.3 84.8 83.2 
160 82e3 82.7 82.5 81.2 80.2 80.7 80.5 81 .o 8200 82.7 83.7 8399 83.8 83.7 8390 83.1 

200 83.7 84.0 82.0 80.2 79.5 78.9 78.9 79 07 79.9 80.9 8292 82.8 84.0 83.2 83.0 81.9 
250 81 98 83.5 82.0 81.6 82.8 81.5 83.1 84.0 86.0 87.8 88.6 89.2 89.1 86-6 84.1 82.7 
315 81 06 81.8 81.8 82.8 83.5 83.5 83 93 8500 86.1 87.8 88.5 88.5 87.6 85.0 84.5 83.3 

400 81 04 82.4 83.1 81.9 81.9 83.6 84.1 85.9 86.9 89.2 90.4 90-5 89.7 86.9 83.7 82.6 
500 82 e 7  82.7 82.1 81.7 83.2 83.4 83 .6 85.6 87.2 89.7 9097 90-8 8906 86.7 84.7 83.1 
630 81 .2 81 07 81.9 8C.9 80.2 81.4 82-2 83 07 86.2 88.9 89.9 89.3 88.7 86.9 8399 82.1 

800 80 .2 81 m6 81.6 81 04 80.2 80.1 81.4 83.1 85.2 87.9 88.9 88.3 88.6 86-9 82.7 80-8 
1000 80 96 81 06 82.3 81 05 80.5 80.0 80.8 82.1 84.1 86.3 8793 88.4 88.1 86.0 81.3 80.7 
1250 81 07 83 .O 83.0 82.4 81.0 79.9 80.7 82.0 83.9 86.4 88.0 88.6 88.0 85.4 82.2 80.3 

1600 83.7 85.2 85.5 84.5 82.7 80.9 80 08 8202 8403 8695 88.3 88.9 88.8 85.3 82.0 80.1 
2000 91 0 7  9407 95.7 94.5 94-0 94-0 89.5 88.5 87.6 88.9 91.6 92.5 95.8 90.2 87.0 89.2 
2500 87.7 90.0 91.0 90.5 89.0 88.8 84 98 84.2 85 02 86-9 89.0 90.1 92-2 88.0 85.2 82.4 

3150 89 08 86 04 86.1 86 -6 85 08 83.6 80.4 82.1 83.4 86.8 88.1 88.9 89.3 85.4 81.1) 79.5 
4000 8802 90.5 91 9 3  92.5 91.3 88.7 85.3 84.0 84.8 87.1 89.2 89.2 91-1 87.7 83.2 80.0 
5000 85 07 87.6 89.1 89.9 87.4 8499 82.2 82.1 83 06 8499 88.1 87.5 89.X 85-9 82.7 78.7 

6300 87.1 88.2 88.2 89.2 88.2 87.1 8009 80.7 81 97 85.1 86.a 88.4 88.9 85-2 80.9 78.8 
8000 85.8 87.0 86.6 88.6 86.3 84.5 79.3 80.1 82.3 84.3 85.8 86.3 8800 85.5 81.3 77.3 
10000 83.8 85.1 85.6 86.9 84.4 83.3 77r6 78.4 79.6 81.4 83.9 84.3 85.4 82.6 79.8 75-4  



FRE OUENCY 

5 0  
6 3  
80 

1 0 0  
1 2 5  
1 6 0  

2 0 0  
25 0 
3 1 5  

4 0 0  
500 
6 3 0  

8 0 0  
1 0 0 0  
1 2 5 0  

1 6 0 0  
2000 

2 5 0 0  

3 1 5 0  
4 0 0 0  
5000 

6 3 0 0  
8000 


10000 

TABLE XI. - Continued. 

(c)  80 Percent  of design speed. 

A N G L E ,  D E G  
10 213 30  4 0  5 5  6 C  7; 9 9  9C 1 C O  1 1 0  1 2 0  1 3 3  1 4 0  1 5 0  1 6 0  

1 / 3 - O C T b V E  R A N D  SOUlvD P R E S S U R E  L E V E L S  ( S P L )  O N  45.7 PlETER R A O l U S  

82.4 75.1 79.9 79.2 83.1 77.6 81.6 77.6 76.7 7e.1 77.1 79.1 79.9 79.9 81.9 8 9 . 1  
72.9 74.6 73.7 72.9 74.1 77.9 73.9 73.7 74.6 75.7 76.7 77.5 78.9 617.9 83.2 83.5 
75.9 77.1 75.2 73.4 73.6 73.2 74.4 74.2 75.2 77.1 78.2 79.7 81.9 83.2 85.1 85.8 

82.3 80.8 8P.8 79.3 7 8 . 1  78.8 79.8 79.3 80.4 82.6 82.6 03.4 85.4 86.4 87.8 87.1 
82.6 81.8 81.8 61.3 83.9 81.4 62.4 83.4 84.6 85.8 67.3 86.9 87.9 88.1 86.9 87.6 
81.6 82.6 83.2 h3.1 82.7 8 4 . 2  84.9 E5.7 86.6 86.9 87.6 86 .5  87.9 87.9 87.7 87.6 

82.9 84.2 83.1 82.2 82.6 83.2 82.7 64.1 83.7 84.6 �5.7 66.3 87.4 86.9 86.9 86.8 
81.9 83.1 83.3 84.4 84.6 85.3 85.9 66.6 e8.6 9C.1 91.6 91.7 91.8 89.9 88.4 86.1 
92.6 83.6 65.1 85.8 86.3 86.8 87.4 88.6 90.3 91.6 92.3 91.9 90.8 89.1 87.8 86.8 

83.0 83.9 85.4 65.2 85.0 87.7 36.9 89.4 91.2 92.5 93.7 93.8 93.0 9C.5 88.5 86.9 
83.5 84.6 84.5 85.1 86.1 86.8 80.1 89.6 91.1 92.5 93.3 9 3 0 7  93.1 90.1 88.6 86.7 
84.0 85.0 65.5 86.3 85.3 86.5 87.5 89.0 91.3 92.8 93.6 93.7 94.0 91.1 8 8 . 5  86.7 

83.3 85.1 85.4 6 5 . 6  85.3 e506 86.8 60.1 89.6 91.6 93.6 94.5 95.1 91.4 87.4 86.0 
83.8 85.7 85.8 86.3 85.0 8 5 . 2  86.3 87.8 89.7 91.3 93.2 94.6 94.8 90.8 86.8 85.6 
84.4 86.0 86.2 86.4 85.2 84.7 85.5 87.0 89.4 91.7 93.9 94.6 94.7 90.9 87.7 85.6 

85.7 87.2 87.5 87.8 86.7 85.7 86.3 86.8 89.7 91.8 94.0 94.1 95.2 91.2 87.7 84.9 
87.8 89.3 93.9 9G.R 89.9 88.6 07.1 87.3 89.6 92.4 94.3 94.5 95.6 91.4 88.3 85.0 
93.2 96.9 99.2 99.9 101.4 99.4 94.9 93.0 92.0 93.5 95.7 97.5 98.2 94.0 91.0 87.9 

87.4 89.3 89.3 9P.3 89.6 87.7 85.8 87.1 88.9 91.9 93.3 95.2 95.3 91.1 87.3 84.7 
88.5 90.2 9c.7 91.7 89.3 8 7 . 8  86.0 87.0 89.3 9C.9 93.9 93.7 95.4 91.6 67.0 84.2 
89.8 92.7 95.2 96.8 94.0 92.3 89.6 8 8 . 1  88.8 8 9 . 8  92.P 92.8 94.1 917.6 88.0 83.2 

89.2 90.2 90.0 91.0 89.5 88.3 83.6 84.8 86.3 89.5 90.5 93.0 93.2 89.3 8 5 . 5  83.3 
09.7 91.1 90.7 9 2 - 4  90.7 89.5 84.5 85.3 86.9 8e.9 90.4 9C.8 Y2.a 9C.O 86.0 81.2 
87.1 89.1 89.3 9r.3 87.6 86.7 82.1 82.9 84.4 66.1 88.3 86.9 90.1 86.9 84.3 79.8 



TABLE XI. - Concluded. 

(d) 90 Percent of design speed. 

FREOUENCY ANGLE, O E G  
I t  2c  30 4c 5 c  6 3  7 C  R G  9 3  1co 110 120 1 3 0  I40 1 5 0  1 6 0  

1 /:-OCTAVE BAND SOUIVD PRESSURE L E V E L S  ( S P L )  ON 45.7 WETER R A D I U S  

5G 78 a 4  75.2 78.1 7F -6 81.1  78.9 7 0  e 9  78 -4 79.4 79.2 81.1 81.0 83.2 83.4 85  -4 87.4 
6 3  75.8 77.1 7b. 9 1 6 . 3  7 6 . 4  76. 3 75.9  76.9 77.3 7F.8 8e.e 80.7 82.6 83.9 85  - 8  87.8 
8C 78.4 79.4 77.5 75.2 75.4 75.7 75.7 76.9 78.5 79.9 81.9 83.0 85.7 86.7 88.9 90.3 

1 3 0  8 4  - 3  8 4  .a 82 .3  e1.6  81.1 oz.4 02.9 83.9 86.9 87.6 89.4 89.7 90.1 91  - 2  92.1 91.3 
1 2 5  84 e 7  85.1 84.9 53.7 83.4 63.7 63.9 64.4 86.4 87.7 89.7 89.8 91.2 91.9 92.7 90.8 
16C 84 e6 85.9 P b .  3 8 5 . 3  85.3  67.1 87.3 88.4 69.0 9C.0 91.1 91.5 9 1  - 8  91.1 90.8 90.6 

2 3 c  85 - 6  88.1  85.9 84.1 84.8 8 5 . 3  85.3 86 e6 86.4 87.6 88.1 88.7 89.8 89.4 89.8 9c. 3 
2 5 3  0 5  e 0  06.5 k6 .1  86.3 06.5 8 7 . 5  87.5 88.3 90.0 92.1 93.1 93.4 93.8 93.0 9 1  05 09.8 
31 5 6 6  e 4  87.3 67.9 d8.5 9 0 . 2  8 9 . 7  90 a 2  91.4 92 m 7  94 e 2  94 .4 99.1 93.0 91.9 90.9 90. 4 

4cs b 6 . 7  86.8  r je  .z 67.7 8 0 . 3  09.0 89.0 91.2 92.7 94.5 95.2 95.4 95  02 92.8 91.5 90.2 
53c  87 e3 80.2 8'1 .L b � . b  9G.2 9 c . 5  91.5 Y2.3 93.2 94.8 95.5 95.4 95.7 92  - 8  9 1  0 5  90.0 
6 3 3  87  - 5  86.5 88.6 8 E . 8  89.1  9 c . c  9 1  e 3  92 a3 94.1 95.6 96.0 96.2 96.5 94.0 91.6 89.9 

8 Jr! 87  - 5  09.1 87.3 69.0 86.6 89.6  9G e3 91 -6 92 .3  94.3 96.3 97.6 98.6 95.0 91.3 89.9 
1 c c 3  87.5 E9.2 89.5 9c.7 90.0 89 .7  90.5 92 e 0  93.9 96.4 98.2 98.1 98.4 94 05 91  -2 90.1 
1 2 5 5  88 .o 89.8 92.2 YC . 3  09.8  09.6 90 .5  91.3 94.0 97.3  98.5 99.0 99.3 95.0 92.0 89.8 

l 6 0 C  80.5 92 .o 91.2 91.2 9C.O 8 9 . 7  89.7 91.2 93.4 95.9 97.7 97.8 99.5 9 5  -0 91.7 8 8  0 9  
2@0C 89 - 9  91 .4 92.9 92.8 9 1 . 3  9C.6 89.9 91.2 93.7 95.5 98.2 98.3 99.8 94.7 91.8 88. 9 
2 5 3 P  911 - 6  96.1 99.7 1G1.7 131 .1  98.2 95.2 93.1 94.4 96.1 980  2 99.5 99.6 95.1 92.2 89.5 

3 1 5 0  94.1 95.6 9U.E 1SC.b 133.1 97 .3  95  -6  92.0 94.3 96.1 98.1 100.1 9 9  .8 96.1 92.3 8 9 0 7  
4'230 91  .1 92.5 97.P 93.6 9 1 . 3  9C.3 89  - 6  91.5 93.5 95.3 97.8 98.4 99.6 95.1 91 .3  88 .  2 
5 c o u  92 -1 93.9 96.1 96.9 92.4 92.1 90.4 90.5 92.4 93.5 97.0 96.7 9 7  04 93.7 90.9 8 6 . 5  

6 3 0 0  92 e 2  93.0 94.3 95.2 92.4 92.2 88.7 89 .2  90.5 93.2 94.5 97.1 97.0 92.9 89.4 87.0 
800C 9 1  e3 92 a9 93.3 95.3 91.4 90.9 87.2 88.0 91.1 92.6 94.4 94.9 96.8 93.3 90.1 85.4 

10000 89.1 90.5 90.8 92.C 88.5 88.0 8 4  e 8  8 7  .o 80.3 90.1 92.1 93.0 9 3  96 90  -5  8 8  -0 83.5 



FREQUENCY 

50 

6 3  
80 


1 0 0  
1 2 5  
160 

200 
2 5 0  
3 1 5  

900 

500 
6 3 0  

8 0 0  
1 0 0 0  
1 2 5 0  

1600 
2000 

2500 


3 1 5 0  
4000 
5000 

6 3 0 0  
8000 


1 0 0 0 0  

TABLE XII. - NOISE OF QF-1A CONFIGURATION 80 (ACTIVE SHORT STATOR, 

INACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25' C and 70 percent relative humidity; 
SPL re N/m2.] 

(a) 60 Percent of design speed. 

ANGLE, DEG 
1 0  2G 30  40 50 6 0  7 0  8 0  90 100 1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAVE B A N D  S O U N D  PRESSURE LEVELS (SPL)  ON 45.7 M E T E R  R A D I U S  

72.8 71.4 70.9 69.4 70.3 69.3 70.3 69.8 71.6 71.1 72.3 71.9 72.1 72.8 74.9 75.3 
69.5 69.3 69.1 67.6 69.1 69.1 67.8 68.3 68.6 66.3 70.1 70.9 72.1 73.3 74.6 74.7 
72.9 72.1 70.6 68.4 69.4 69.6 67.1 68.9 69.1 68.8 70.3 72.4 73.3 74.9 76.3 76.3 

77.8 77.1 75.6 75.1 73.3 74.0 71.1 71.6 72.5 72.3 7 3 0 0  74.7 75.8 76.6 77.8 77.2 
79.9 80.6 79.8 78.3 76.1 75.9 75.1 74.3 75.1 75.8 77.3 77.2 78.4 78.1 78.9 78.3 
81.0 81.0 7 9 0 2  77.8 77.2 76.C 76.7 76.3 77.3 77.2 78.7 79.3 78.7 7 8 0 5  78.5 77.6 

80.7 81.5 78.7 76.3 75.3 74.7 74.2 75.0 76.2 75.8 77.7 77.8 78.3 77.7 77.7 77.2 
81.6 83.2 81.7 78.7 78.2 77.4 76.7 78.7 80.2 81.7 82.7 83.7 82.9 81.2 78.7 76.3 
82.7 82.4 83.6 79.1 79.6 78.6 78.1 79.2 81.1 82.4 83.2 84.2 82.6 80.4 80.1 78.5 

80.8 79.8 80.9 79.1 77.9 77.9 77.8 79.3 81.3 83.8 84.9 85.0 84.1 82.1 79.1 76.8 
8 0 . 5  80.2 79.2 77.4 76.2 76.5 76.7 79.0 80.9 82.9 84.9 8 5 . 0  83.5 61.5 78.5 76.6 
79.2 80.0 77.9 76.4 75.5 75.2 75.4 76.7 78.7 8C.9 82.7 82.8 82.2 01.0 77.9 76.1 

78.5 79.2 78.4 77.5 76.0 75.3 75.0 76.2 7R.O 8C.2 81.9 81.9 82.4 82.2 76.9 74.6 
79.6 79.8 79.0 78.0 76.3 74.8 74.1 75.8 77.5 79.1 81.C 82.2 81.6 61.3 76.5 74.2 
80.3 80.8 80.5 79.2 77.3 75.0 74.2 75.5 77.3 78.3 81.3 82.4 82.2 81.2 77.0 74.0 

85.5 87.0 85.8 84.3 81.0 79.9 76.7 77.0 79.3 8C.7 83.G 83.9 85.3 83.0 78.8 75.2 
92.8 95.6 95.1 93.3 89.8 91.1 83.8 83.0 86.8 86.8 87.6 89.6 93.1 91.0 86.6 82.9 
83.5 84.6 84.6 83.3 80.6 78.0 75.1 75.1 77.3 79.8 81.1 82.4 83.1 01.1 77.0 73.5 

84.6 85.4 84.8 84.3 82.3 79.1 74.9 75.3 77.3 79.1 81.4 82.9 84.3 81.8 76.9 74.2 
88.4 89.9 88.8 89.3 86.7 83.2 78.7 77.9 78.5 8C.5 83.1 84.3 86.9 84.8 80.1 76.3 
83.0 84.4 85.7 84.9 80.9 78.0 70.2 74.4 76.4 78.0 81.4 81.3 83.0 81.9 78.2 73.3 

84.9 85.3 85.1 84.6 82.3 80.3 74.4 74.1 75.4 78.8 80.4 83.2 85.4 81.9 77.9 74.7 
83.3 84 .8  83.6 84.0 81.5 78.8 73.3 73.5 76.0 77.5 79.6 81.1 83.@ 82.0 77.1 72.2 
81.0 82.0 82.0 82.0 79.3 77.C 70.5 71.1 72.6 75.3 77.3 79.0 81.0 78.8 76.0 70.6 



TABLE XII. - Continued. 

(b) 70 Percent of design speed. 

FREQUENCY AFIGLE, D E G  

5 0  
6 3  
8 0  

1 0 0  
1 2 5  
1 6 0  

2 0 0  
2 5 0  
3 1 5  

4 0 0  
5 0 0  
6 3 0  

800 
1 0 0 0  
1 2 5 0  

1 6 0 0  
2000 
2500 

3 1 5 0  
4 0 0 0  
5 0 0 0  

6 3 0 0  
80GO 


1 0 0 0 0  

l G  2 0  3 3  42 5 0  60 7 5  8 L  9 0  1 0 0  110 1 2 0  1 3 0  1 4 0  150 1 6 0  
1/3-OCTAVE BAND SOUlrD PRESSURE LEVELS ( S P L )  ON 45.7 METER R A D I U S  

75.4 73.9 72.4 72.3 70.6 72.1 73.3 74.1 74.6 73.6 75.1 75.4 76.4 76.8 78.8 79.7 
72.1 72.0 71.9 71.3 71.3 71.1 72.4 71.9 72.1 72.1 72.9 74.3 76.6 76.3 78.1 79.3 
75.6 76.8 73.8 72.1 71.5 71.1 71.8 71.8 72.3 72.5 74.1 76.7 78.3 79.0 80.5 81.2 

81.1 80.3 80.3 79.0 75.5 75.8 74.6 75.0 76.5 76.6 78.1 79.2 81.0 81.5 83.0 83.0 
83.9 89-11 83.8 81.9 80.3 80.1 79 .8  7 9 - 9  80.8 81.4 82.1 83.0 8 3 9 6  83.8 83.9 83.5 
83.1 83.6 82.8 b1.9 79.9 8C.4 8U.b 80.9 81.9 81.9 83.6 84.0 8 3 9 6  83.8 83.3 82.7 

83.1 83.4 81.6 7 9 . 8  70.9 78.8 79.4 80.4 79.9 8C.8 81.4 82.7 83.9 82.4 8 2 9 3  8 1 9 8  
81.9 83.6 82.4 8C.9 81.2 8C.4 81.4 63.4 84.7 86.6 87.4 88.3 88.6 86.2 83.9 81.3 
81.4 81.5 81.7 81.0 83.0 83a.2 83.5 84.7 86.4 88.0 89.0 89.1 8 7 9 5  85.2 8990 82.6 

81.0 81.5 81.7 h2.5 81.4 82.2 83.4 85.4 8 7 . 0  88 .7  89.9 90.5 89.2 86.7 83.2 81.1 
81.6 82.1 62.0 81.5 80.5 81.8 82.3 84.5 86.6 88.5 90.0 90.2 88 .5  86.6 83.6 82.4 
81.0 81.7 83.5 81.2 79.2 00.5 81.4 83.2 85.5 87.2 88.5 88.8 87.9 86.5 83.2 81.6 

80.7 81.9 81.2 81.2 79.5 79.5 80.5 82.7 84.5 86.2 88.2 88.3 88.0 87.0 82.2 80.2 
81.8 82.9 82.9 8 2 - 1  79.8 79.4 80.3 81.9 83.9 84.9 87.3 88.5 87.9 85.9 80.9 79.7 
82.5 83.7 83.0 82.5 79.9 79.7 80.4 81.5 83.9 84.9 87.9 88.8 07.9 85.7 81.9 7 9 - 4  

84.8 85.7 85.2 84.4 81.8 80.2 80.0 81.5 84.2 85.7 88.2 88.8 88.3 85.7 81.8 79.2 
91.7 96.2 94.4 96.4 92.4 89.2 86.0 85.0 87.4 89.5 92.7 93.3 99.0 91.0 86.5 83.3 
90.6 95.1 93.2 95 .1  91.1 8P.2 84.7 83.9 86.4 88.7 91.4 91.8 93.2 90.7 86.6 83.6 

8 6 . 9  88.1 87.2 87.6 85.1 83.1 80.4 62.1 83.9 85.9 88.1 89.3 89.7 86.2 81.9 79.6 
88.9 90.4 90.8 91.6 8 8 . 8  86.4 82.9 83.2 84.7 86.9 89.5 90.0 90.9 87.8 83.4 80.0 
87.0 89.0 91.5 51.0 87.3 84.7 81.5 81.7 83.7 85.2 88.0 88.0 89.5 87.3 83.3 78.6 

88.5 89.2 89.1 89.3 87.8 86.5 80.0 8G.7 82.C 85.5 86.6 89.1 90.5 86.0 81.5 79.4 
85.9 8 8 . 1  87.3 88.4 85.7 83.7 78.6 79.8 82.1 83.9 86.1 86.9 88.2 85.9 82.1 77.5 
8 4 * 3  86.0 86.3 h 6 . 8  83.3 82.3 77.0 78.2 79.5 81.7 83.7 85.0 86.2 82.6 80.2 75.1 



TABLE XII. - Continued. 

( c )  80 Percent of design speed. 

FR E QUEN C Y  ANGL�, DEL 
1 c  2u 30 4C 5 6  6 0  7 G  8 0  90 1P C  110 120  1311 140  1 5 0  1 6 0  

1/3-OCTAVE BAND SOLlhtD PRESSURE LEVELS t 5 P L )  ON 45.7 M E T E R  R A D I U S  

5 0  80  .I 74 .6 75 .e e l  .8 78.3 83.8 77.3 81.8 76.6 78.5 80.1 79.4 79.8 6C.8 82.8 83.3 
b 3  72.3 75.0 73.3 73.7 74.5 73.8 74.5 74.5 74.7 75.3 76.8 77.4 79.7 89.7 82.0 82.5 
80  75 - 6  77.3 74.1 73.4 73.9 72.9 73.1 74.1 75.3 76.4 77.8 79.0 81.8 8 3 . 1  85.1 85.1 

1 0 0  8 1  a3 80.1 78. b 79.6 79.1 79.3 77.4 79.3 83.1 8C.8 82.4 83.7 84.9 85.9 86.9 87.0 
1 2 5  8 2  a6 82.5 81.1 81.1 83.8 81.1 8 1  - 6  b3 .1  84.1 85.5 86.C 87.1 87.3 68.5 88.8 87.7 
160 8 1  -8 82.3 82.7 62.3 8 2  e 0  84.3 84.0 85  e 0  86.7 87.5 8 R . C  88.7 8 8 . 5  68.2 8 8  -0 87.5 

2 0 0  8 2  e 8  84 .o 63.2 82.0 112.8 83.3 ~ 2 . 7  8 4  e 5  84.5 84.7 85.5 86.4 86.8 86.3 86.3 86.2 
2 5 0  8 1  e7 83.1 82.4 82.6 83.4 83.7 84.9 85.7 88.1 89.4 90.7 91.2 91.2 89.6 87.9 85.3 
3 1 5  82.9 8 3  -4 83.9 84.9 85.9 86.2 87.2 88.7 93.5 91.4 92.9 92.8 91.C 89.5 87.7 87.1 

400 8 3  e 0  83.5 84.7 85.4 85.0 86.7 88  a 0  89.5 91.2 92.4 93.4 93.5 92.7 9G -0 87.4 85.8 
500 84 -1 8402 84.2 6 4  e 6  85.1 86.2 87.1 89.6 90.9 92.7 94.1 93.7 92.9 90.4 68.2 86.5 
6 3 0  84.7 8 9  e 5  84.7 84.7 8 4  - 2  86.0 87.4 88.5 91.@ 92.7 93.5 93.8 93.7 9 1  e2 88.2 86.2 

800  8 4  r 6  84.7 85.4 85.4 8 4  e 4  8 5 . 1  86.4 88 -4 89.7 91.2 93.1 94.2 95.1 9 1  e6 87.4 85.3 
1 0 0 0  8 4  e8 85.8 85.5 85.1 84.0 84.6 86.0 87.5 89.6 9100 93.3 94.9 94.5 91.1 86.8 85.0 
1 2 5 0  85.2 86.2 86.0 85.5 8 4  .O 84.2 85.8 8 7  - 2  89.7 90.8 93.7 95.1 94.3 91.2 87.5 84.7 

1630 8 6  e 8  87.6 67.8 87  -0  8 5  e5 85.0 85.6 8 6  e9 89.6 91.3 93.9 94.5 94.3 91.4 87.4 84.3 
2 0 0 0  8 8  a3 88  - 8  89.7 89.2 87.3 86.3 86.0 87.2 90.2 92.7 94.5 94.8 95.0 91.3 87.8 84.7 
2 5 0 0  97.7 97.7 100.0 101.0 9 9  .O 95.9 93.7 9 1  - 0  92.5 94.9 96.5 98.1 100.7 96.2 91.9 8 8  -8 

3 1 5 0  89.6 90.2 90.6 90.6 89.1 86.9 85.6 87.1 89.9 91.7 93.7 95.5 95.9 9 2  .1 88.1 85.3 
4000 9 0  e 0  91 -1 9 1  .O 91.1 89.3 8 7 . 1  85.8 8 7  - 6  89.9 91.7 94.0 94.5 95.5 91.7 87.6 84.5 
5 0 0 0  9 1  - 8  93.6 96.3 96.9 92.8 90.6 8 7  -9  8 7  .4 88.9 9c.4 93.4 93.9 94.8 9 1  e6 88.4 83.5 

6 3 0 0  8 9  -7  90.7 90.7 90.5 89.1 87.9 83.9 85.2 87.1 9C.1 91.1 93.7 95.2 89.9 86.1 84.0 
8 0 0 0  9 0  .O 91.8 91.5 92.3 9c.7 80.7 84.5 85.3 8 7  a 7  89.2 90.r 92.1 93.3 90.7 86.0 82.1 

1 0 0 0 0  87.5 89.1 89.6 69.8 87.5 86.G 82.3 83.3 84.8 86.8 89.C 89.8 91.3 b7.3 6 4  e 6  8C.3 



TABLE XII. - Concluded. 

(d) 90 Percent of design speed. 

F R  E OUT N C Y  A F t G L E ,  D E G  
:c 2 c  ?J 4C 5 C  6c' 7L. a t  9 3  1 P O  1 1 0  1 2 0  1 3 0  140  1 5 0  1 6 0  

I / j - O C l A V L  B P N D  SOUhD P R E S S U R E  L E V E L S  t S P L )  ON 45.7 M E T E R  RADXUS 

s c  63 .c  77.3 77.5 e1.8 78.5 8 3 . 8  83.2 7 9 . 0  78.3 Bc.8 81.2 82.1 62 .7  83.0 84.8 87.1 
6 3  76.8 76.7 76.5 7 7 . 2  76.7 78.2 77.D 77.0 77.5 78.5  79.7 8 0 . 8  82.0 03.2 85.2 06.4 
b 2  7a.5 70 .2  76.2 75.11 75.C 75 .7  75.7 76.2 77.C 79.4 80.5 81.0 84.9 85.7 87.9 88.4 

l o r  e . 8 . ~  �7.2 65.5 0 5 . 3  84.0 e2.2  83.7 82.2 82.2 83.7 86.3 86.1 88.2 8 8 . 8  91.0 91.1 
1 2 5  b5.4 05.7 ~ ~ 1 . 6  h3.7 b2.9 8 3 . 2  83.7 84.4 85.6 87.2 88.4 89.5 90.9 91.1 92.7 91.0 
16C 84.2 bS.0 85 .9  � 4 . 9  6 4 . 7  87.:  87.0 8e .4  89.4 9C.4 91.C 91.9 91.4 91.9 90.5 90.6 

2 8 0  E 5 . l  8 6 . 7  55.9 64.4 85.2 06.1 65.6 86.7 86.9 07.4 87.7 89.2 89.6 89.2 89.7 89.8 
2 5 C  P4.8 85.7 86.3 e 6 . 2  8 5 . 5  P6.7 R7.C L7.S 8 9 . 5  91.3 92.5 93.1 93.3 92.7 90.8 89.1 
315  �5.; 66.6 87.5 b7.6 88.1 8 8 . 8  89.3 91 .1  93.C 93.8 95.G 94.6 93.1 92.0 90.5 90.7 

4 ; c  86.3 87 .2  87.8 ek.6 69.1 91.1 90.8 91.5 92.6 93.8 95.6 Y6.2 95.0 92.5 90.8 89.5 
S U O  67.6 K R . 1  b7.1 0 7 . 6  88.1 69.8 90.5 92.3 93.5 94 .6  95.1 95.6 95.3 92.8 90.8 89.0 
b 3 ~  87.6 69.7 8 8 . 3  8 8 . 1  8 8 . :  89.6 90.8 92.3 93.e 96.1 96.1 96.5 96.3 93.8 91.8 89.3 

EIDC! 27.7 (38 .4  88.6 LA.1 87 .7  8 8 . 7  9C.4 9 1 . 2  92.7 94.4 96.7 98.0 98.6 95.1 90.9 89.1 
1 0 3 5  8 8 . 3  89.6 e 9 . l  69.1 66.6 89.3 90.3 92.1 93.8 95.3 97.6 98.7 98.6 94.8 90.6 09.1 
1250 88.8  89.8 89.6  8 9 . 3  88 .3  88.9 89.9 91 .4  94.3 95.4 98.3 99.4 98.0 95.6 91.8 89.2 

1 6 0 3  89 .1  59 .9  91.1 sc .2  88.7 88 .9  89.7 91.1 93.6 95.2 97.9 99.0 98.9 95.2 91.1 88.5 
2 ~ 0 3  93 .3  92.1 92.4 91.3 90.3 8 9 . 8  89.8 91.4 93 .6  96.3 98.2 9fi.5 99.2 94.7 91.7 88.4 
2 5 3 2  95.4 97 .3  97.P 9P.6 97.1 99.3 9 2 . 3  92.6 94.8 97.3 98.8 100.2 99.9 95.6 91.6 89.2 

315C 9 R . Z  1 2 7 . 5  :GI.? 1 L 2 . 3  1 L C . 7  $8.4 94.4 9 4 . 2  94.9 96.9 98.7 101.1 101.9 97.7 93.2 90.9 
4C07 92 .3  94.3 9 7 . 9  93.6 9 2 . 1  9G.6 90.3 92.0 94.C 96.3 98.e 99.1 99.6 96.0 91.5 88 .4  
5 C O 0  91.8 9 4 . 3  95.P 95 .1  92 .0  90 .8  6 9 . 3  9C.9 93.1 94.6 97.3 97.4 97.5 94.3 91.3 86.7 

6 3 2 "  93 .1  95.1 96.5 96.2 $ 4 . 4  93.2 89.5 9 P . Z  91.5 95.0 95.7 98.5 99.5 94.1 90.2 88.2 
8 3 5 E  

1OC33 
91.9 
&9.2 

94.2 
91.4 

9 3 . q  94.4 
9 1 . 9  91.9 

9Z.L' 
89.:; 

9 1 . :  
8b.9 

67.4 
85.4 

69.7 
87.7 

91.9 
89.2 

93.9 
91.4 

95.4 
93.0 

96.5 
94.2 

97.C 
94.9 

94.2 
91.2 

90.4 
88.2 

86.3 
83.8 



FREQUENCY 

50 

6 3  
an 

1 0 0  
1 2 5  
1 6 0  

200 
2 5 0  
3 1  5 

400 

500 

63D 

8 0 0  
l o a 0  
1 2 5 0  

1 6 0 0  
2000 
2 5 0 0  

3 1 5 0  
4 0 0 0  
5000 


6 3 0 0  
8 0 0 0  

1 0 0 0 0  

TABLE XIII. - NOISE OF QF-1A CONFIGURATION 81 (ACTIVE SHORT STATOR, 

ACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25' C and 70 percent relative humidity; 
SPL re N/m2.] 

(a) 60 Percent of design speed. 

ANGLE, DEG 
10 2 0  30  40  5 0  6 0  7 0  8 0  9 0  1 C 0  110 1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) ON 45.7 METER RADIUS 

72.0 69.3 70.0 70.3 68.5 68.0 68.3 69.5 71.3 7C.5 71.3 71.0 70.3 71.8 74.0 74.9 
69.3 69.0 69.0 68.8 68.3 b 8 . 5  67.8 67.3 67.5 68.0 6 8 9 8  70.0 71.8 72.5 74.0 75.4 
72.0 72.3 71.5 71.3 69.0 69.0 66.5 68.3 68.5 68.8 70.8 71.5 73.3 75.3 7 5 9 8  76.9 

77.2 77.0 76.7 76.7 74.2 73.7 72.5 72.7 72.7 72.7 73.5 74.7 76.0 76.7 78.2 78.1 
79.8 80.3 80.6 79.6 76.8 77.1 75.6 79.6 76.1 76.3 77.3 78.1 78.1 78.6 79.8 77.9 
80.5 80.7 79.5 70.2 76.7 75.5 77.0 75.7 77.0 76.5 78.5 79.2 7 8 . 0  79.0 77.7 77.4 

80.8 81.0 7 9 . 5  76.3 75.5 74.3 73.5 74.3 75.5 75.3 76.8 77.C 78.5 78.3 78.0 77.2 
81.0 82.7 80.7 78.2 78.2 7 8 - 0  77.2 78.7 80.7 82.2 83.C 84.0 83.5 81.7 78.7 76.8 
80.4 80.4 78.9 78.4 78.9 79.2 78.2 78.9 80.7 82.4 83.4 83.9 132.2 80.2 79.4 78.1 

78.0 77.7 77.5 76.7 77.5 78.0 77.5 79.5 81.2 83.5 85.0 86.0 84.2 81.5 79.0 76.9 
76.9 76.9 7 5 9 9  7 5 . 4  74.9 75.9 76.7 7 8 9 7  80.9 82.9 84.2 85.0 83.2 81.7 70.4 76.8 
74.2 74.7 73.9 73.4 72.9 73.9 75.2 76.4 78.7 80.9 81.9 82.7 82.2 81.4 77.7 75.6 

71.5 71.7 72.0 72.7 72.0 73.c 74.5 75.5 78.5  8c.2 82.0 82.0 8 2 . 2  82.0 76.7 74.1 
7Q.9 70.6 73.9 7C.6 7C.6 71.9 73.4 74.9 77.6 79.1 80.6 82.1 81.6 81.4 75.9 73.8 
71.1 69.9 69.9 69.4 70.1 70.9 73.1 74.6 77.4 78.4 81.6 82.6 81.4 81.4 76.9 73.5 

78.1 76.1 73.4 72.1 71.6 71.6 74.4 75.6 78.6 81.6 82.9 84.1 86.1 86.1 79.6 75.0 
82.8 8 2 . 8  79.3 76.6 75.1 75.8 76.8 77.0 82.1 88.6 86.6 88.6 93.1 94.6 86.8 80.9 
71.6 71.4 69.6 69.4 68.6 69.1 70.1 73.2 76.1 79.1 8C.6 81.7 82.6 80.9 75.9 71.8 

75.9 75.9 73.2 70.9 69.9 69.6 70.9 74.1 76.6 78.9 81.1 82.9 84.1 81.9 76.9 73.0 
81.0 81.0 78.7 76.5 73.7 71 .1  71.3 74.8 77.3 79.6 82.8 83.3 86.6 85.6 79.7 74.5 
79.0 78.7 78.2 76.0 71.7 69.2 69.9 72.7 75.7 77.2 80.4 80.7 82.4 81.4 77.2 71.6 

81.5 80.9 79.5 77.7 74.7 71.9 69.5 72.3 74.8 78.0 79.7 82.0 84.3 81.3 77.0 72.7 
80.9 81.7 8'1.4 79.4 76.7 7 2 . 2  68.6 71.9 74.9 76.9 79.1 79.9 82.4 81.4 76.6 7G.3 
79.8 80.7 80.5 79.8 77.0 71.9 67.8 69.7 71.7 74.C 76.2 77.e 79.7 78.0 75.0 68.5 



TABLE XIII. - Continued. 

(b) 70 Percent of design speed. 

F R E  Q U E k C Y  
1 c  2 c  

5 c  

A N G L � ,  D E G  
33 40 5 t  60 7 3  8 0  9 0  1 0 0  110 1 2 0  1 3 0  1 9 0  

1 / 3 - O C T A V E  B A N D  S O U k D  PRESSURE L E V E L S  t S P L )  ON 45.7 METER R A D I U S  

72.8 71.5 7 1  -8 7 2 .'3 73.5 74.8 74.2 75.2 75.2 74.7 76.0 

1 5 0  

77.3 
78.9 
80.3 

83.3 
84.5 
82 05 

82 0 6  
83.9 
82  .o 

83.6 
84 -1 
83.0 

8 2 - 2 
81.1 
81.7 

81.4 
87.5 
85.0 

81.3 
83.3 
82.4 

80 e 7  
81.3 
79.3 

1 6 0  

78.9 
79.5 
82.0 

82.9 
83.0 

82.9 

8 1  09 
81.6 
83.0 

81.9 
82.0 
8 1  00 

79.9 
79.9 
79.3 

78.5 
83.4 
8 1  -9 

78.7 
78.8 
77.7 

78.2 
76.4 
74.3 

74.0 72.0 
71.8 72.1 
76.1 76.6 

81.7 80.3 

72.5 
7 7 . 8  
71.5 

77.8 

6 3  70.9 7c.4 7 E  .8 7 1  e 4  72.1 73.6 73.4 75.1 76.6 
8 0  74 - 6  70.1 71 e 2  71.8 73.1 75.1 76.2 77.6 79.3 

1 3 0  79.3 75. E 75.3 76.7 77.0 78.5 79.6 80 .8  81.7 
1 2 5  62.6 79.8 bD. l  8 0  - 3  82.1 83.@ 83.1 83.8 83.8 
1 6 0  81.7 79.6 80.2 82.2 82.0 83.5 83.6 83.3 83.2 

25 0 8C.5 78.6 79.1 7 9  a6 8C.3 82.3 82.2 8 3  .O 83.0 
t 5 c  80.9 80.7 83.2 85.4 87.1 8 8 . 0  8 8 . 8  88.4 86.4 
3 1  5 60.5 63.1 84.5 8 6  m5 88.0 89.1 88.7 87.5 85.1 

4 0 0  85.5. 83.C 85.3 87.0 89.0 90.0 90.2 89.5 86.6 
5 0 0  7R.B 81.6 84 - 6  8b.6 88.5 90.1 89.9 88  08 86.5 
6 3 0  77.5 79.8 83.0 85.2 87.2 88.8 88.6 8 8 0 0  86.5 

8 0 0  76.2 7P.5 82.7 84.4 86.2 87.9 88.5 88.2 86.5 
1 0 3 0  75.5 79.1 81.6 83.6 85.1 87.1 88.7 88 .O 86.0 
1 2 5 0  74.9 77.1 81.1 83.9 84.6 87.6 88.8 87.6 85.6 

1 6 3 0  74 e6 76.9 e1.1 83.9 85.8 87.9 88.2 8 8  - 3  85.6 
2 0 0 0  79.8 79.6 E2 e 8  85.9 89.2 93.2 92.4 9 4  05 91.7 
2 5 3 0  76.5 76.8 8 1  .o 84.2 87.5 89.5 90.3 91.7 89.3 

3 1 5 0  75.1 75.9 bC .8 83.4 85.6 87.9 89.2 89.8 86.1 
4030 81.8 76.9 8 1  e 6  8 4  -1 86.2 88.9 89.5 91.2 88.1 
5 c o e  80.9 74.6 79.8 82.3 84.3 86.9 87.2 88.4 86.3 

6 3 9 2  82.4 78.1 78.6 8 2 . 9  84.9 85.9 88.4 89.9 85.7 
8L10cJ 02.5 76.3 78.3 81.6 b'. 1 85.3 85.9 87.6 85.3 

1 0 @ 0 0  03.0 77.7 76 -4 75.4 8C.6 82.9 83.8 65.3 81.6 

70.3 
71.6 

75.8 
ti3 .S 
79.8 

78.8 
83.7 
82.8 

81.6 
79.8 
7 8  .5 

78.G 
76.1 
7 6  e 2  

76.3 

70.9 
7 1  .C 

7 4  e 8  
79  e 6  
8C.7 

7 8  - 0  
a i  .7 
82.8 

83.6 
a2.1 
81.2 

a 3 . 4  
79.6 
7 9  - 6  

79.4 
8 1 . 1  
78.3 

77.4 
78.1 
76.4 

75.6 

74.3 
73.5 

83.6 83.6 
82.7 82.7 

63.0 82.6 
80.2 82.6 
79.5 8C.1 

79.1 80.3 
78.8 79.3 
77.3 77.5 

75 -2 75 e9 
75.3 75.1 
74.6 74.7 

75.3 75.1 
83.3 81.7 
77.2 77.8 

78.4 77.4 
83.3 82.3 
81.4 sc.9 

84.8 84.3 
83.3 84.2 
83.5 84 .8  

61.1 

8C.3 


7e.3 
6E.2 
8;. 1 

8C. 1 
75.5 
77.5 

77.2 
75.8 
75.1 

75.1 
79.6 
7t.2 


74.6 
62.3 
79.6 

e i . 8  
E.l.7 
83.1 

7 8  - 6  
76.2 

74.8 
77.6 
75.6 

74.7 
78.7 
80.2 



Q,
0 


F R E  OUENCY 

5 0  
6 3  
8 0  

LGO 
1 2 5  
1 6 0  

z o c  
2 5 0  
3 1 5  

4 0 0  
500 
63G 

8 0 0  
1 0 0 0  
1 2 5 0  

1 6 0 0  
z o o c  
250  0 

3 1 5 0  
4 0 0 0  
5 0 0 0  

6 3 0 0  
8 C O C  


1acoo 

TABLE XIII. - Continued. 

(c)  80 Percent of design speed. 

A F i G L t r  DEL 
I G  20 33 4 0  5 0  6G 7 c  e c  9 3  l?O 1 1 0  1 2 0  13C 1 4 0  1 5 0  1 6 0  

1/3-OCTAVE B I t i U  SOUt’rD PFESSUHC L E V E L S  t S P L )  ON 45.7 M E T E R  R A D I U S  

8 2 . 1  75.6 70.4 bC.4 6C.9 80.3 77.4 76.8 77.4 7 7 - 9  78.4 77.8 7 8 . 6  B Q . 4  82.8 82.6 
72.4 73.9 72.0 72.9 73.1 72.9 73.2 73.6 74.4 74.9 76.4 77.2 78 .7  8C.9 81.7 82.6 
76.1 77.3 74.3 72.4 72.3 72.6 73.4 73.8 74.9 76.1 78.3 7 9 . 8  61.1 82.8 84.6 85.1 

81.1 79.5 78.5 77.8 7 6 . 8  77.7 77.3 7E.1 83 .1  81.3 82.1 82.9 84.6 85.3 87.6 86.9 
61.5 81.8 81.2 BC.8 80.3 81.3 82.0 M3.0 84.3 85.5 86.8 87.2 87.5 87.8 88.7 86.7 
81.5 82.0 82.5 81.9 81.9 84.5 84.5 85.C 86.7 87.4 88.C 88.3 88.2 88.0 86.7 86.7 

82.3 83.8 83.1 EC.6 82.6 83.5 82.5 63.8 84.0 84.5 85.3 86.2 87.C 67.1 86.8 8 6 0 0  
80.7 82.2 82.0 a1.7 63.0 83.5 85.2 85.7 88.4 89.5 90.9 91.6 91.5 90.0 87.7 85.6 
81.0 82.7 83.4 84.4 85.5 86.2 86.9 88.5 90.2 91.0 92.7 92.3 90.9 8 8 . 9  87.5 86.6 

81.2 82.0 83.4 83.9 85.0 87.2 88.2 89.5 91.0 92.2 93.0 93.6 92.5 9Q.0 87.5 8 6 - 3  
81.4 82.2 82.2 83.2 84.6 85.9 87.4 89.4 91.2 92.6 93.4 93.7 92.7 90.4 88.1 8 6 - 5  
80.9 81.7 81.7 82.4 63.4 85.5 86.9 88.9 9 0 0 5  92.2 93.4 93.6 93.7 91.0 87.5 85.8 

79.8 80.3 83.8 81.8 82.5 84.C 86.0 8 7 . 8  89.3 90.8 93.2 94.3 94.8 9X.8 87.2 85.2 
79.1 80.1 80.1 80.9 81.4 83.8 85.6 87.3 89.4 90.3 92.9 94.8 94.4 90.9 86.6 84.8 
78.6 78.9 79.6 79.9 80.8 82.4 84.9 86.4 89.4 90.4 93.8 94.9 94.3 91.1 87.3 84.8 

78.5 78.8 79.0  79.8 61.3 82.5 84.7 87.0 8 9 . 7  91.2 94.0 94.6 92.5 91.0 87.0 83.9 
81.5 7 9 * 5  8g.5 8C.1 81 .3  8 2 . 5  84.5 86.9 89.9 92.8 94.4 94.6 94.8 91.3 87.8 84.2 
83.5 82.6 83.3 82.5 82.6 83.0 84 .1  67.5 93.3 93.6 96.C 97.7 99.3 95.1 90.6 87.4 

81.4 80.1 79.4 79.3 79.9 81.8  83.1 86.6 8 9 . 1  91.1 93.4 95.4 95.8 91.8 87.6 84.5 
83.0 83.0 82.2 81.2 80.2 81.6 83.4 86.7 89.2 91.2 94.1 94.4 95.6 91.4 8 7 . 2  83.3 
85.3 85.6 86.9 86.4 81.9 80.9 82.6 65.1 87.8 89.8 92.4 93.2 94.1 91.3 87.6 82 .7  

8 5 . 9  86.3 84.6 83.3 81.4 82.1 80.4 84.3 06.4 89.8 90.7 93.4 95.1 89.4 65.2 82.9 
86.6 87.6 86.3 85.6 83.1 81.9 80.1 83.9 86.8 88.4 90.2 91.2 92.7 89.7 86.1 81.0 
85.7 86.7 86.3 85.5 62.6 81.1 78.4 82.0 83.7 86.0 87.9 88.9 9 0 . 3  86.5 83.7 79.0 



TABLE XIII. - Concluded. 

(d) 90 Percent of design speed. 

F R E  CUENCY b F l G L E ,  D E G  
I C  2; 3; U C  SL tC 7,' R L  9 2  ICC 1 1 0  1 2 0  1 3 0  140 1 5 0  1 6 0  

1 / 3 - O C T A V L  BANG SOUfrD P A E  SSURC' L E V E L S  ( S P L )  ON '45.7 M E T E R  RADIUS 

50 85.7 76 -3 76.2 61.5 77.3 8 2 . 7  7 8  .a 77.3 8 1 . 2  81 08 83.C 83.1 81.2 83.2 840 5  87.2 
6 3  75.2 76 .1  75 .4  76 .4  75.9 76.6 76 a9 75.9 76.7 77.7 79.6 8C.5 81.7 63.9 84.7 86.3 
8 L? 77.9 7 3 . 1  76.4 7 4 . 6  74.6 75.2 75.2 75.6 7 7 . 4  79.1 80.6 82.3 84.7 85.9 88.5 89.3 

1 0 0  b 5  e 7  85 .o 85.3  62.7 8 2 . 8  8 9 . 2  82.2 82.3 62 - 5  84 a 0  86.5 86.6 88 02 89.7 9 1 . 0  90.5 
1 2 5  E 4  - 6  e s  .6 83.9 67.3 82.3 82.8 83.4 b 4  .4  86.1 87.3 88.4 89.4 90.8 91.3 91.9 90.8 
16C 6 3  - 5  a 5 . 3  � 5 . 5  i4.5 8 4 . 5  8 6 . 3  8 6 . h  0 8 . 7  a9 .5  89.8 90.1 91.7 9 1  .1 90.8 90.0 90.7 

2 2 2  F 4  .5 86.0 85.1 83.3 84.8 8 5 . C  E5.5 66 a 3  8 6  e3 86.8 87.6 88.6 89.1 89.0 89.5 89.7 
2 5 9  63.2 8 4 . 6  8 5  - 5  ii5.3 b5.2 E6.2  87.0 87.7 9 2 . 3  91.5 92. t? 93.4 93.7 92.8 91.2 89 .1  
31 5 63  e 4  8:: e6 66.1 86.7 8 8 . 1  88.7 89.6 91  e2 93.1 94.2 94.7 94.7 92.9 92.1 90.7 90.0 

4 G 3  6 3  -4 84.6 E 5 . 8  P,E .9 e6 .a  8 9 . 1  89.4 91.1 92.6 93.8 95.4 95.5 94.8 92.3 91.1 89.6 
5 3 1  h4  e 2  85.2  65.2 86.4 8 7 . 2  89.1 90.1 91.9 93.4 94.4 95.4 95.5 95.2 92.6 9 1  e 1  89.6 
6 3 2  8 4  .c 64 .6 8 4 . 6  56.6 86.5 8 0 . :  93.5 91.8 94.1 95.8 96.1 96.5 96.0 93.5 91 01 88.7 

R J C  83.2 8 4  .5 84.3 E5.7 8 6 . 0  87.8 89.8 91.7 92.8 94.3 96.3 97.6 98.7 95.0 90.8 88.9 
lOC? 82.6 E3.6 b4.4 6 5 . 3  � 5 . 9  ee.1 8'?.6 9 1  - 6  93.8 94 - 6  97.9 98.4 98.3 94.3 90.4 89. 5 
12511 e 2  .e b 2  - 8  83.8 84.5 R5.J 86.8 89.1 91.1 94.1 95.5 98.t 98.9 9 8 . 5  95.3 91.5 89.2 

163: 8 1  - 6  82.3 62.5 6Z.6 65.3  8 6 . 8  88.8 90.4 93.4 95.1 97.8 98.4 98 .8 94 09 90  09 88.1 
2cl333 8 1  .R 82.3 ? 5 . 2  b3 .7  b5.6 86.9 8 8 . 8  90.8 93.8 96.2 97.9 98.1 99.2 94  04 91 -4 88.2 
2502 H6 e 0  85.7 85.5 65.2 05.7 06 .5  88.3 90.5 94.2 97.0 98.3 99.8 100.2 9 5  .7 91 05 88 - 2  

315,  8 6  e6 8 6  - 4  85.4 64.9 85 .7  8 6 . 6  68.1 9 c  .9 93.7 95.9 97.9 100.0 100.6 96.6 92.2 89.5 
453G e 5  .5 85 .8 e5.c 84 .5  a 4 . 7  85.9 87.9 91  e2 9 3  .e 95 -6 98.1 98.5 99.2 95.2 91.1 87.3 
5 0 3 7  8 6  e 8  87.6 87.9 O t . 6  83.9  e 4 . t  86.7 8 9 . 7  9 2  - 6  93.0 96.6 96.9 97.1 93.6 90.6 86.4 

6-73C 67.9 89.P E R . 2  86 .9  8 5 . 2  6 6 . 2  e 5 . r  E8 e2 90 - 9  94 00 94.9 97.5 9 8  - 5  93.2 89.4 87.1 
8 P O C  8 8  .3 89.4 t r E  .5 8P.l  85.3 b 5 . 1  84.8 b8.4 91.3  92.9 99.3 95.1 96.3 92.8 8 9  - 6  85.2 

l0CDD 8 6  e 2  87.9 87.7 tj7.0 83.7 83.4 82.5 86  a2 88 .C 90.4 91  a? 93.0 93.9 8 9  09 8 7 . 5  82.9 



FREOUENCY 

5 0  
6 3  
80 


100 

1 2 5  
1 6 0  

2 0 8  
2 5 0  
3 1 5  

400 

5 0 0  
6 3 0  

8 0 0  
1 0 0 0  
1 2 5 0  

160C 
2 0 0 0  
2 5 0 0  

3 1 5 0  
4000 

500C 


6 3 0 0  
8 0 0 0  

l o o 0 0  

TABLE X N .  - NOISE O F  QF-1A CONFIGURATION 82 (ACTIVE LONG STATOR, 

ACTIVE INLET WITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25' C and 70 percent relative humidity; 
SPL re N/m2.] 

(a) 60 Percent of design speed. 

ANGLES DEG 
1 0  2G 32 43 5 0  6 0  7 0  80 9 2  I C 0  1 1 0  120 1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAVE BAND SOUIVD PRESSURE L E V E L S  ( S P L )  ON 45.7 H C T E R  R A D I U S  

71.1 66.9 68.6 6E.2 68.2 67.7 69.9 68.4 70.4 69.4 70.2 7C.3 70.1 71.9 73.1 74.9 
67.4 67.7 66.9 b6.6 66.9 68.1 67.9 66.7 69.1 68.1 68.2 69.5 70.9 72.4 73.9 75.9 
70.7 71.1 68.9 66.7 65.7 69.4 67.7 65.9 68.4 68.7 70.1 71.6 73.4 74.1 75.9 75.9 

75.0 73.7 72.4 71.4 70.0 69.2 69.C 70.0 70.2 71.5 72.2 73.1 74.G 75.7 76.7 76.9 
75.4 75.8 75.1 74.1 73.4 71.9 72.3 72.1 72.8 74.4 74.1 75.4 76.3 76.8 77.1 76.0 
75.6 76.2 75.6 73.4 74.2 73.7 73.7 73.1 74.6 74.9 75.6 77.0 76.4 76.7 76.6 76.0 

75.7 77.2 74.1 71.2 70.4 7C.7 71.1 71.2 71.4 71.7 72.9 74.0 74.4 74.9 74.9 74.5 
75.0 76.2 73.7 72.5 7G.O 69.8 69.8 7C.7 71.7 73.3 74.5 76.3 76.8 75.7 75.2 73.9 
76.0 76.0 73.5 72.6 72.3 71.8 7 2 . 8  73.7 74.G 75.3 76.2 77.4 77.5 76.3 76.2 74.9 

74.5 74.2 73.7 72.3 70.3 70.7 71.2 72.C 74.3 76.0 77.2 79.1 79.5 77.5 75.8 73.9 
74.1 73.9 73.1 70.9 70.6 70.6 71.2 73.1 74.4 75.9 76.2 77.3 77.1 77.2 75.1 73.5 
72.7 73.0 71.2 69.8 69.8 69.5 70.5 71.7 73.0 74.5 76.C 76.9 77.7 77.2 74.7 72.9 

73.0 70.2 69.0 6e.8 68.5 68.7 69.8 71.7 72.3 73.8 75.7 77.6 78.8 79.3 74.7 72.9 
69.9 68.7 67.6 67.2 66.7 67.2 68.4 69.6 71.1 72.9 74.7 76.8 79.1 78.4 73.6 71.8 
69.3 68.3 67.0 66.2 66.2 67. r  68.2 69.7 70.8 72.3 74.2 75.6 77.3 77.0 73.C 71.4 

75.1 74.6 72.1 b9.9 68.3 67.9 68.3 69.3 70.8 72.6 75.1 76.4 78.8 78.9 74.6 73.3 
82.3 83.3 80.8 77.3 75.8 74.8 71.9 71.9 73.1 77.1 78.4 81.2 83.8 87.3 82.8 79.3 
71.3 71.3 69.5 67.5 66.1 65.6 66.1 67.5 69 .0  7 t . l  71.8 73.7 75.5 74.6 72.8 7C.2 

76.2 75.7 72.6 7C.7 68.1 66.6 66.1 68.4 69.1 7'2.2 72.2 74.8  76.2 75.9 74.2 70.6 
81.7 8 1 . 4  79.5 7e.z 73.5 7c.o 68.7 70.2 70.7 72.4 75.7 77.3 80.2 79.9 eo.4 73.5 
79.3 79 .3  78.7 76.3 71.8 69 .2  69.5 71.5 73.2 75.3 78.8 81.0 84.5 82.7 82.3 75.4 

82.4 8 1 . 8  79.9 7e.U 75.7 72.3 69.6 71.7 72.9 75.4 78.7 82.9 86.6 86.1 82.2 75.8 
81.7 83.0 8 C . 5  79.9 77.0 7 2 . 5  6R.5 71.2 72.8 74.7 77.C 79.6 82.2 82.7 80.3 73.2 
80.5 81.5 80.6 79.8 77.7 73.C 67.4 69.2 69.9 71.4 74-12 76.2 77.3 76.b 75.3 67.3 



TABLE XIV. - Continued. 

(b) 70 Percent of design speed. 

FREOUFNCY A h G L E ,  OEG 
1 c  : c  3 2  40 5 c  6C 7 C  E G  9C 1 C O  1 0 1 2 0  1 1 5  1 6  

l / Z - O C T I I V E  B A N 0  SOUAD PRESSURE LEVELS ( S P L I  ON 45.7 HETER R A D I U S  

5 0  73.3 7C.6 71.9 72.1 71.9 72.3 72.3 74.3 73.6 73.9 75.6 75.5 75  .(I 76.4 7 8  03 79.5 
6 3  6 9  .Y 7 1  - 6  75.6 7C. 1 09.8 69.9 70.4 7 1  .(I 73.9 71.8 73.9 74.4 75.3 76.9 79.4 80.2 
8 2  73 .I 75.5 72.5 7r .o  70.6 72.1 72.8 73.1 7 1  a 8  73.8 77.6 77.1 7 8  - 6  79.6 80.8 8 1  09 

1 3 0  77.8 77.4 76.6 75.6 73.6 73.3 74.1 72.9 74.9 75.9 77.3 76.5 80. I 80.9 81.8 81.6 
1 2 5  79.8 8 C . O  67.3 7s.: 77.3 77.1 78.1 77.8 78.3 79.5 80.1 8C.6 81.6 82.3 82.5 82.0 
1 6 3  79  .z 79.3 78.8 7.3.8 77.z 77.7 78.3 77  e 8  79.2 79.5 80.3 81.4 81.2 81.2 81.3 80.7 

73'1 70  - 5  7b .9 77.4 74.9 75.4 74.9 75.5 75.4 75.7 77.0 77.7 78.4 79.0 80.0 80.5 79.2 
25r !  78  .4 79.7 77.4 75.4 74.5 74.0 75.2 75.7 77.4 78.5 80.0 80.6 81.4 80.9 80.5 79 .4 
3 1  5 78.3 77.9 76.3 76.4 77.1 76.8 77.9 7 8  e6 79.1 8C.4 8 1  06 82.4 82.1 8 1  06 80.8 79.6 

4 c  0 76  - 3  76 - 6  7 6  -6 75.8 75.3 70.c 76.3 77.3 79.1 80.3 81.8 82.4 83.1 81.8 80.0 78 07 
5 0 7  75 - 4  76.1 75.6 74.e 75.3 75.6 76.6 77 - 9  79.3 8C.1 81.1 82.0 83.1 8 2  04 79.9 78.6 
6 3 9  74.5 75 .o 74.3 73.9 74.4 74.4 75.9 77.2 70.7 79.7 80.9 81.8 83.2 82.7 79.7 7 8  .1 

t i 2 L  7 3  .I 73.4 73.7 77.1 73.4 74.1 75.4 76 e 4  77.6 79.2 80.7 82.7 83.4 82.9 79.2 77.1 
i r 3 3  73.3 72.3 72.3 71.7 72 .'I73.2 74.3 75 .C 77.0 7A.3 80.3 82.3 83.2 82.3 78.0 76.9 
1 1 5 3  7 2  e 6  72.3 71.T 71 .D 71.1 72.5 73.12 74 .E 76.6 77.8 79.8 81.2 82.@ 80.8 77.3 75.4 

1 6 3 s  73 - 6  73.1 72.6 71.6 71.5 71.E 73.5 7Z.8 75.8 77.1 78.8 79.7 81.5 79.5 77.0 75.0 
2 r j r  8 2 . 3  8C .2 7Q.2 76.7 75.3 711.6 74 a6 75.1 77.4 8C. 3 62 .8  83.8 87.0 84.0 82.7 80.4 
25GD 77 .Z 77.3 76.2 74.3 73.3 72.7 73.0 75.7 75.2 77.3 80.2 8 1  0 6  84 00 81.8 80.3 78.1 

3 1 5 7  77.4 76.9 7Q.4 72.7 7 1  e 9  7c.s 71.2 72 e9 74 .c 75. 4 77.2 79.6 80.7 7 8 . 5  76.2 73.4 
4r?c_" 82.1 82  .%8 1  e 5  7S.b 76.1 73.5 7Z.1 74 .e 75.3 76.3 79.1 8C. 3 8f.0 81.0 80.6 76.4 
5 r 3 5  81.1  61.9 E 1 . b  79.7 75.6 73.1 73.7 75. . 4  76  e7 78.1 81.3 82.6 8 3  - 6  81.9 80.7 76.0 

G?3? 85 .c b5.2 87.5  b f . 2  6 C . Z  73.6 76.3 7 8  .n 83.3 83.8 8 6  -6  90.8 93.7 89.7 85.7 79.9 
8 C C I C  03.2 84.7 &?.9 &2.1 79.4 76.2 74.4 77.1 79.1 81.2 84.3 86.3 8 8  .'I 68.6 85.5 7 8  - 8  

1 3 C a Z  6 3  .h  us.0  e4.4 d3.1 bG.7 77.2 73.5 75.1 76.1 78.1 80.3 82.1 83.8 81.7 80.1 72.4 



FR E W E N  C Y 

5fl 
63 

8 C  

100 

125 

160 


230 

250 

315 


400 

5 0 0  
630 


800 

1000 

1250 


1600 

2000 

2500 


3150 

400C 

5000 


6300 

8000 

10000 


TABLE XIV. - Continued. 

(c) 80 Percent  of design speed. 

A M G L E .  DE6 
I C  2 0  3 3  43 50 h O  7J 4:  93 100 110 120 130 140 150 1 b O  

I I 3 - O C T A V E  CAN0 SGUhlD P R E S S U R F  L E V E L S  ( S P L )  O N  45.7 M E T E R  A A D l U S  

83.4 76.4 78.5 79.5 85.4 79.5 78.5 61.9 78.4 7'3.7 8C.5 79.1 81.9 61.2 83.9 83.4 
71.9 73.2 73.1 73.1 72.9 73.2 73.1 74.6 74.6 74.7 75.9 77.3 79.9 81.2 83.7 84.0 
74.4 74.4 72.8 72.b 71.6 72.6 72.4 73.9 73.4 75.3 77.1 79.2 81.8 83.8 85.4 86.0 

79.4 78.0 78.2 76.9 75.5 76.C 77.2 77.2 77.7 79.2 89.9 82.8 83.7 b 5 . 2  87.4 86.4 
79.7 79.9 79.9 79.2 7R.1 78.9 79.2 8C.2 83.7 82.4 82.9 84.0 84.9 85.6 87.2 85.9 
79.3 8Z.9 87.4 79.9 79.6 8C.6 8t.9 b2.3 82.8 83.6 84.1 84.9 85.1 85.3 85.6 85.0 

79.8 80.3 79.3 78.4 1 8 . 8  79.1 79.3 79.6 8'3.6 60.9 81.8  82.9 83.8 64.3 85.3 8400 
78.5 79.6 78.3 78.5 78.1 79.C 79.5 8C.6 62.5 84.1 86.C 86.6 87.0 86.C 86.5 8 4 . 3  
79.0 79.8 62.0 8C.8 61.1 81.8 82.3 83.5 84.3 86.0 87.0 87.4 87.6 67.0 8606 84.8 

78.9 79.5 80.2 8C.2 79.9 81.7 81.7 82.7 84.5 85.7 87.5 88.3 89.4 87.5 86.5 84.9 
79.1 79.0 79.6 79.5 80.6 81.1 82.3 84.1 8 5 . 6  86.0 86.0 87.4 88.3 87.0 85.8 83.9 
77.8 78.8 78.3 70.8 79.3 8C.1 81.8 83.0 64.5 86.3 87.1 88.1 89.0 87.8 8 5 . 5  83.4 

76.6 77.1 77.3 77.3 78.3 78.9 80.8 81.6 82.9 84.6 85.9 87.5 88.9 86.9 84.1 81.8 
76.3 75.9 75.9 76.6 76.8 78.6 79.8 80.6 82.3 84.4 85.6 87.4 88.1 85.9 83.1 81.3 
75.9 75.1 75.3 75.6 75.9 77.4 79.3 80.3 81.6 83.6 85.3 86.4 87.3 84.6 82.3 80.3 

75.7 75.2 74.9 75.3 75.9 76.7 78.4 76.4 80.5 81.9 83.9 85.1 86.9 83.9 81.7 79.3 
78.1 76.6 75.8 75.8 75.9 76.6 77.5 78.3 80.6 81.9 83.9 84.7 86.6 63.3 81.1 79.2 
82.6 82.6 63.1 81.8 78.3 78.3 78.3 79.9 81.6 84.1 86.9 89.2 91.9 9C.4 8Q.8 83.7 

80.0 79.3 77.1 76.E 75.5 76.1 76.1 77.8 79.5 81.1 62.6 84.9 86.1 82.6 80.3 7705 
82 .5  82.2 80.7 78.9 76.9 76.4 76.Y 78.2 79.8 81.3 83.5 84.4 86.3 83.0 80.5 77.4 
85.3 85.6 87.1 86.4 81.4 79.1 78.6 78.9 80.3 81.4 84.1 84.7 86.3 84.3 82.8 78.9 

85.9 86.0 84.3 82.5 80.7 79.7 77.4 79.2 80.7 83.6 85.1 87.9 88.4 84.1 81.7 77.3 
86.8 88.1 86.1 86.0 83.5 81.6 78.6 8C.3 82.4 64.8 87.1 8 8 . 6  90.1 87.8 85.3 79.6 
85.5 86.8 85.9 85.1 32.3 00.6 77.2 78.7 8'3.C. 82.3 83.6 85.3 85.4 82.8 81.8 75.3 



TABLE X N .  - Concluded. 

(d) 90 Percent of design speed. 

F R C  G U E  N C  Y 6huGLEg O E G  
1: 	 2 :  3; I42 s c  6C 7 3  8c.  9 c  i e c  110 1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1 / 3 - O C T A V E  E A N U  SOUkG P R E S S U R E  L E V E L S  ( S P L )  ON 45.7 METER R A D I U S  

511 e 4 . 4  77.9 78.9 91.3 76.6 83 .9  77.9 79.1 79.9 8C.1 81.3 80.9 81.8 84.1 85.9 07.1 
6 3  76.4 77.3 75.6 75.9 74.9 77.3 76.6 76.1 77.1 78.1 79.4 8G.9 82.6 84.1 86.4 88.0 
85 76.4 76.8 7Q.6 73.4 74.6 74.8 75.4 75.6 17.9 79.1 80.4 82.5 85.3 86.6 89.1 90.0 

15: b3.3 a7.6 b 0 . 6  79.8 85.4 82.a 80.8 82.6 83.9 84.8 85.1 86 .5  6 8 . 8  89.3 91.1 90.6 
1.25 84.1 83.7 83.7 62.6 82.7 82.9 83.6 64.6 C5.6 86.4 87.4 88.2 89.4 90.2 90.6 89.5 
I 6 C  i32.0 83.9 b 4 . q  6 3 . 9  8 4 . 3  64.6 85.4 86.4 87.3 87.9 88.4 89.0 89.3 89.1 89.3 89.3 

2 0 C  63.6 84.4 83.3 61.9 6 3 . 1  62.8 83.3 83.9 84.3 85.3 85.9 66.7 87.8 88.3 80.8 88.5 
25C 82.5 83.8 83.3 6?.7 83.8 84.5 85.2 86.0 88.3 89.7 90.7 90.9 90.8 90.5 90.7 89.6 
3 1 5  83.0 85.3 85.5 86.2 86.5 86.9 87.9 68.5 89.4 9C.5 91.2 91.0 91.7 91.2 90.7 89.6 

4 C 3  82.4 83.7 84.4 E 5 . 2  66.2 87.2 88.0 89.2 90.5 92.4 93.9 94.6 93.9 91.9 91.4 89.9 
5G@ 62.5 83.5 83.9 84.4 65.9 86.4 87.5 88.9 90.G 91.0 92.7 93.3 94.2 91.9 90.7 89.2 
6 3 0  e2.2 83.0 83.3 8 Z . F .  E4.8  85.6 67.5 89.0 89.7 9C.5 92.C 93.4 94.3 92.0 90.0 88.4 

803 83.9 81.6 82.2 62.7 84.1 84.9 86.6 87.9 88.7 9C.9 92.7 93.0 94.6 92.4 89.6 87.9 
1000  eO.2 85.1 811.9 61.7 81.9 83.6 85.4 8 6 . 2  67.6 69.6 91.9 93.0 93.7 90.6 88.2 86.8 
1 2 5 0  79.6 7F.5 7Y.E 6C.3 81.5 82.8 85.C E5.P 87.3 89.3 91.1 91.9 9 3 0 1  89.6 87.5 85.9 

1 6 0 2  79.1 78.6 79.1 6C.3 81 .1  82.3 84.1 64.6 87.0 88.5 90.5 91.6 92.3 89.5 87.0 84.9 
2 0 0 3  79.5 79 .1  79.0 7Y.P 81.1 81.6 63.1 (14.4 86.7 88.1 90.4 91.0 92.1 88.6 86.4 83.8 
2 5 3 3  84.9 b3.P. 8 3 . 3  62.4 82.1 81.8 82.4 84 .1  86.4 8P.3 90.4 91.5 92.1 8 8 . 1  8 5 0 8  84.7 

3 1 5 3  86.7 85.8 84.5 ~ 7 . 7  82.8 81.8 8?.5 84.3 6 b . 2  88.0 89.7 91.0 92.5 89.2 86.7 84.1 
4 7 5 0  85.4 65.1 83.1 ti1.7 E0.7 80.8 81.8 64.S 85.7 87.3 89.2 90.1 91.5 88.0 8 5 . 5  82.1 
S Z J C  87.1 87.5 87.3 85.8 8 2 . 3  eC.6 62.1 83.5 64.8 86.0 08.6 88.9 09.6 87.1 85.5 8 1 9 4  

6 3 3 0  $8.6 EQ.9 67.6 E7.1 84.1 83.1 81.4 63.0 b4.2 86.6 87.7 90.3 91.7 87.9 85.0 80.8 
8C32  68.5 69.8 88.3 67.5 85.3 82.6 81.2 (13.7 b5.3 86.8 88.2 89.1 90.5 88.8 85.8 80.6 

10C3P 66.9 88.9 87.6 b t . 1  83.6 87.C 80.1 62.0 82.7 84.7 86.0 07.4 87.5 85.2 83.9 77.7 



TABLE XV. - NOISE OF QF-1A CONFIGURATION 83 (ACTIVE LONG STATOR, 

INACTIVE INLETWITH RINGS, INACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25' C and 70 percent relative humidity; 
SPL r e  2x10-' N/m'.] 

(a) 60 Percent of design speed. 

FREOUEN C Y ANGLE, O E G  
1 0  2G 33 40 50  60 7 0  8 0  9 0  100 110 120 1 3 0  140 1 5 0  1 6 0  

1 / 3 - O C l A V E  BAND SOUhJD P R E S S U R E  L E V E L S  I S P L )  ON 45.7 METER R A D I U S  

50 70  -6  6 7  -6  69.6 68.8 68.6 67.6 6 9  - 6  68.8 70.3 7C. 1 70.3 70.1 70.3 70.8 73 - 6  75 00 
6 3  b8 . I  66.8 68.6 66.6 67.6 67.1 67.6 b7.6 67.3 67.8 67.8 68.6 71.1 72.1 73.1 75.9 
80 7 0  -8 70.3 68.8 b6.5 67.3 66.5 67.3 67.8 67.3 68.8 69.5 7 1  0 8  7 2  08 73.3 75.3 75.9 

1 0 0  75  .o 73.8 720 3 71.8 71.0 69.5 70.3 70.8 73.0 70.8 71.8 73.5 7 4  03 75.5 76.5 76 e9 
1 2 5  7 6  e 8  7 6  -1 7 4  - 8  74 a6 75.3 72.3 72.3 72.3 73. 1 73.8 74.3 75.6 76.1 76.3 77.6 7 6  .O 
1 6 0  76 -0 76.3 75.0 73.5 74.% 73.8 73.5 73.3 73  08 74.5 75.c 76.5 75.5 76.3 76.5 75.9 

200 76.0 77.5 74.3 71.5 71.5 71.3 70  e 5  70 - 5  7 1  a 0  7 1  0 5  72.5 73.0 73.8 74.3 74.8 74.4 
2 5 0  76  -0 77.2 75.0 73.5 72  -2 72.0 70.G 70 e2 7 1  - 5  73.5 74.2 75.5 76.2 76.2 75 -0 73.9 
3 1  5 77 .z 77.9 74.9 73.4 73.4 72.9 7 2  -7 72.9 73.7 75.2 72.9 77.0 76.7 75.7 75.7 74.8 

400 76 - 3  76  * 8  76.5 7 4  a 0  73.0 71.5 7 1  e 5  72  e 0  74.3 76.0 77.3 78.8 79.5 77.0 75.5 73.9 
500 76 -8  78 .o 75.8 73.3 72.5 72.0 7 1  0 8  72.5 74.3 75.8 76.3 76.8 76  08  76 0 8  74.8 73.4 
6 3 0  78  00 79.2 76.D 74 e 0  73.5 71.2 71.2 71.7 72  02  7Q 05 75.7 76.7 77.0 77.2 74.2 72.8 

800 76 e7 78.2 76.2 75.7 73.9 71.7 71.2 7 1  .7 72.4 73.9 75.7 77.2 78.7 78.9 74.4 72.8 
1 0 0 0  78.1 79.1 77.1 75.9 74.9 71.9 70.6 70.4 71 .1  72.9 74.1 75.9 77.6 78.1 73.6 7 1  - 7  
1 2 5 0  7 9  .l 80 .1 78 e9 77.1 75.9 72.9 70.9 70.6 70.9 72.6 74.6 75.4 76.9 77.1 73.1 71.3 

1 6 0 0  8 5  -6 8 6  e9 65.8 83.5 81.6 79.5 74.9 73.6 72.9 74.1 75.4 76.6 78.4 78.1 75 .4  73.3 
2 0 0 0  92.3 94.3 94.8 92.6 89.8 8 8  .8 8 1  08 6 0 . 8  78.8 79.3 79.8 8 1.8 89.3 85.1 82.1 79.2 
2 5 0 0  8 2  .o 83.7 E3.7 82.0 80 -0 77.0 73.2 7 1  e 5  71.2 71.5 72.7 74.0 75.2 74.7 73  05 70.1 

3 1 5 0  83  e9 85.1 83.9 83.6 82.1 78.6 73.4 71.4 70.6 72.1 73.1 74.6 76  09 75 09 74  0 6  70.5 
4000 8 7  -1 89.3 87.8 8 8 . 5  87.3 82.3 77.6 74.3 73.8 74.5 76.5 77.3 80.3 79.8 79.8 73.4 
5000 82.9 83.9 84.4 84.1 80.4 77.6 73.1 72.4 73.4 75.4 78.7 80.5 85  04 82.4 82.4 75.3 

6 3 0 0  E 4  -0 84m2 83.7 03  e 2  02 .D 79.7 72 a9 72.2 72.7 75.9 78.4 82.5 86.4 86.2 81.7 75.9 
8000 82.2 84 e 2  83.0 63.0 8 1  a7 78.4 7 1  e7 70.9 71.9 73.9 75.7 78.6 8 1  .8 82.5 79.8 73.2 

1 0 0 0 0  79.9 8 1 . 6  81.4 81.4 79.6 76.4 69.4 6 0  a 9  69a2 71.2 73.2 75.5 78.1 76.4 74.9 67.6 



FRECUE N C Y  
1 u  ? J  

5 0  72 .7 71 .2 71.7 
63 73 .L' 71.4 7 r  .2 
8 2  74 .A 75.4 72.4 71.9 

100 77.6 76 e 8  7t.e 7E - 1  
125 El! .2 8 G  a 2  25.2 79.1 
16D 79.7 79.9 70.: 7 r  .4 

20 c 79.1 75,.6 77.5 74 -6 
2 5 G  78.9 80.6 77.9 76.3 
315 79 .c 79.7 76.9 76.9 

4 o c  78.5 79 .o 70.7 77.4 
50C 78.4 79 e 6  78.2 76.6 
6 3 P  78 .8 79 .R 77.8 76.9 

800 78 . R  80.6 79.5 77.6 
l0OC 62.7 81.4 ec .l 79.4 
125C 81.4 82.9 81 e6 ec.2 

163C 83 e6 84.7 83.8 82.2 
2 3 0 0  92 -2 96 .b 94.4 96.4 
2500 88.3 92.2 90.3 92.0 

3150 85.5 06.8 86.3 ti5.5 
4303 89.1 9E a7 93.7 9C.I 
500@ 86.2 87.5 88.6 b6.Z 

6302 87.6 88.6 87.9 ae.1 
8c.i)iJ 85 .3 87.3 8 6 . 3  u6.9 

l o c o 0  8Q .e 5 5 . 383.7 85.5 


TABLE XV.  - Continued. 

(b) 70 Percent of design speed. 

ANGLE,  DEG 
30 4;: 52 63 75 6 C  90 It0 110 120 130 140 

l / 3 - O t 7 A 1 J E  FAN[! S O U k D  P R E S S U R E  L E V E L S  ( S P L )  ON 45.7 METER R A D l U S  

71.2 

7r .2 


71.7 71.C 

71.2 69.7 

71.1 69.1 


73.4 72.6 

77.9 78.1 

77.9 77.c 


75.3 74.2 

75.3 74.4 

76.9 76.5 


76.2 76.C 

76.6 75.7 

75.9 75.4 


76.5 75.1 

77.6 76.2 

78.4 76.11 


80.5 77.8 
96.3 88.9 

91.2 85.c 


84.2 81.2 

89.1 86.1 

8 5 . 5  0 2 . 8  

87.2 85.9 

85.1 82.6 

83.3 81.2 


72.2 

70.7 

70.1 


73 -4 

77.7 

77.7 


74.8 

74 .8 

77.2 


76.2 

76.1 

75.8 


75.6 

75.7 

75.4 


76.1 

84.9 

81.3 


77.3 

81.9 

79.3 


79.7 

77.6 

75.3 


72.5 
7C.2 
71 .a 

73.3 

77.4 

77.4 


75 .o 
75.9 
i e  .4 

77.C 

77.11 

77.4 


76.6 

75 a6 

75.6 


75.2 
81.7 
78 a 2  

75.5 

78.7 

77.3 


7 8  a6 
77.4 
75.3 

73.4 

71.4 

72.4 


74 e 1  


77.7 

78.5 


75.8 

76 -9 

70 -9 


70.4 

78.6 

7R.1 


77.3 

76 -7 

76.1 


75.9 

80.4 

77.5 


75.2 

77.1 

7706 


79.6 

78.9 

76.0 


73-2 

71.0 

73.3 


75.8 

78.9 

78.7 


76.5 

70.3 
79.9 


8C.2 
80.1 

79.3 


78.8 

7804 

77.7 


77.4 
81 .o 
78.2 

76.2 

77.9 

7e .7 


83.1 

8C.4 
77.7 


72.9 
71.9 
7406 

76.9 

79.4 

80.2 


77.0 

79.6 

80.9 


81 .0  
80.7 

80.3 


a0.q 
80.1 

79.6 


7 0  -9 
8Q.9 
80.8 

77.2 

79.9 

8105 


86.2 

83.0 

79.7 


73.3 

73.1 

75.9 


78.0 

81.0 

80.6 


78.4 

80.5 
81.6 


82.3 
81.6 

81.5 


82.4 

81.5 

80.8 


79.5 

0 3 . 0  
80.9 


79.1 

80.2 

82.1 


90. 6 

85.5 

81.3 


74.9 

75.2 

77.9 


80.3 

81 .4 

81.2 


79.1 

81.4 

81.7 


8 3 . 0  
83.1 

82.4 


8 2 . 9  
82.4 
81.4 

80 09 
86.7 
83.2 

81 .o 
82.6 
84.2 

93.8 

87.3 

83.5 


76.2 

76.9 

78.8 

8 0 . 3  
81.2 

81.0 


79.0 

80.8 
80.5 

81.2 

82.1 

82.3 


82.6 

81.9 

80.6 


79.1 

84.4 

81.3 


78.3 

81.1 

81.5 


89.2 

87.7 


150 

77.9 

78.9 

80.6 


81.5 

82.1 

80.7 

79.8 

80.4 

80.5 


7909 

79.7 

7904 


78.8 

77.9 

77.4 


76-6 

83.7 
80.7 


76.7 
80 .4 
80.0 

84.8 
84  08 

160 


79.4 

80.1 

81.8 


81.6 
82 .o 
80.6 

79.2 

79.3 

79.6 


78.6 

78.6 

78.0 

77.0 
76.8 
7 5 . 3  

75.0 

8 0 . 3  
77.9 


73.4 
76 03 
75.9 

79.9 

78.8 


80.7 79.1 72.6 



FRE OUENCY 

50  
6 3  
80 


1 3 0  
1 2 5  
1 6 0  

2 0 0  
2 5 0  
3 1 5  

4 O G  

5 0 0  
6 3 0  

800 

1 0 0 0  
1 2 5 0  

1 6 0 0  
2 0 0 0  
2 5 0 0  

3150 
4000 
5000 

6 3 0 0  
8000 


1 0 0 0 0  

TABLE XV . - Continued. 

( c )  80 Percent  of design speed. 

ANGLE, D E 6  
1 0  20 3 9  40 50 63 7 G  8 9  9 0  1P3 1 1 0  1 2 0  1 3 3  A40 150  1 6 0  

113-OCTIVE BAND SOUND PRESSURE L E V E L S  ( S P L )  ON 45.7 M E T E R  G A O I U S  

8 2 . 8  73.7 81.5 79.8 84.5 79.8 82.5 82.3 8'3.3 81.8 82.2 8C.6 82.C 81.5 82.7 83.4 
71.0 72.9 73.4 72.7 73.0 72.7 73.4 73.2 74.4 74.4 75.7 76.8 79.4 80.5 82.2 83.9 
74.1 74.8 72.4 71.4 72.3 71.e 72.4 72.6 73.4 75.1 77.4 79.2 81.4 83.1 84.9 86.0 

79.6 78.3 77.4 17.3 76.4 77.4 78.1 77.6 77.8 79.3 80.9 82.2 83.4 84.9 86.6 86.5 
80.1 80.6 79.6 79.3 79.4 79.4 78.8 6C.1 83.9 81.9 83.1 83.7 84.6 85.4 86.8 86.0 
79.7 80.4 80.2 79.7 8G.4 8G.7 81.0 02.C 82.2 83.5 8 3 . 9  85.1 84.7 84.7 84.7 84.9 

80.2 79.9 79.6 77.9 79.2 7 8 0 2  78.9 79.1 79.6 8C.4 81.6 82.5 83.6 83.7 84.6 83.9 
79.6 8 0 . 0  78.8 78.3 79.5 78.6 79.5 81.0 82.8 84.3 86.C 86.4 86.8 86.0 8 6 . 0  84.3 
80.2 80.9 83.4 80.9 81.9 81.9 8 2 . 4  63.4 8 4 . 4  85.9 86.9 87.4 87.4 87.0 86.5 84.9 

8 0 . 8  81.0 81.0 8C.8 81.0 82.3 81.8 82.6 84.3 85.6 87.1 87.6 88.5 67.1 86.C 84.9 
81.3 81.8 81.5 80.7 81.5 81.7 82.2 64.5 85.3 86.0 86.3 87.1 8 8 . 3  87.2 85 .5  83.9 
81.2 82.1 81.2 8C.6 81 .1  80.6 81.6 83.1 84.2 8 5 0 4  86.7 87.5 88.9 87.6 85.1 83.3 

82.1 82.6 82.1 81.8 80.8 79.8 80.8 82.0 8 2 . 8  84.5 85.8 87 .4  8 8 . 1  86.3 83.8 81.9 
82.4 82.9 83.6 82.3 81.1 79.9 79.9 81.1 82 .1  83.9 85.3 87.0 87.4 8 5 . 8  83.1 81.3 
84.1 84.0 84.0 82.6 81.5 8 R . O  80.0 83.6 8 1 . 8  82.8 84.6 86.2 8 6 . 8  64.3 82.5 80.4 

85.3 85.8 86.3 84.9 83.4 81.1 80.1 79.6 81.3 81.9 84.1 84.7 86.3 83.4 81.1 79.3 
87.4 8 8 . 2  88.9 88.4 86.6 83.6 80.9 80.1 81.2 81.7 83.5 84.6 85.9 83.0 81.0 79.1 
9 6 . 7  98.2 99.2 102.4 98.7 95.9 90.9 88.2 87.6 86.7 88.2 89.7 91.7 91.1 86.4 83.6 

8 7 . 8  8 8 . 8  8 8 . 6  b S . 8  87.5 84 .5  81.1 7 9 . 8  83.1 81 .5  0 2 . 5  34.6 8 6 . 1  8 2 . 5  80.0 77.5 
88.2 89.8 89.8 89.3 87.5 84.7 81.2 80.3 80.3 81.2 83.3 84.2 86.0 83.0 80.8 77.4 
90.6 92.7 94.9 95.9 92.6 90.1 87.1 84.1 82.6 81.9 8q.3 84.5 86.6 83.9 82.7 78.8 

88.6 89.4 8 9 - 1  88.9 87.8 86.1 80.9 65.3 81.1 83.1 85.0 87.7 88.9 84.2 81.6 77.4 
88.7 9 0 . 2  90.4 92.7 9C.6 87.7 82.2 81.9 82.7 84.4 86.4 88.4 89.6 87.4 84.6 79.7 
86.3 87.6 89.3 68.1 86.9 8'4.4 79.6 79.6 80.1 81.6 83.3 84.8 86.1 82.3 81.3 75.6 



TABLE XV. - Concluded, 

(d) 90 Percent of design speed. 

Fk’ECUTLCY E . N G L T r  O E G  
1 0  ‘5 3 0  4 J  5iJ 6C 7: � 2  9 7  

l/J-OCTA\rC B A N D  SOUhrD P l i E S S U R F  L E V E L S  
1 3 3  
( S P L )  

iin 120 130 i q o
ON 4 5 . 7  H E T E R  RADIUS 

150 160 

5,: 6 2 . 4  7 5 . 5  76.9 61.7 77 .9  8 2 . 4  77.5 7 ~ . 7  79 .5  81.0 82.2 81.3 02.4 83.0 85.9 87.1 
6 3  74.6 7 6 . 3  75.6 76 .1  76.4 76.6 76.3 76.7 75.9 78.3 78.9 80.5 81.9 03.9 86.4 88.0 
a, 7 b . I  7 6 . 7  73.9 74.6 74.6 74.9 75.4 75.q 77.4 78.9 81.4 8 2 . 5  85.2 86.2 88.7 89.9 

1 3 ?  EZ.9 82 .4  t i l - 3  7 7 . 6  79 .6  7‘.F 79.6 S C . 4  8 3 . 3  84.8  35.4 85.5 87.8 89.1 90.4 90.6 
1 2 5  t.3.9 6 4 . 2  c 3 . 7  t z . 6  63.: 82.7 83 .1  h 4 . i  e4 .9  66.2 87.2 87.7 09.1 89.4 90.9 89.4 
1 b ,2 h 3 . 5  &?, . a  84.4 oT.5 t 4 . 5  35 .4  85.4 8 6 . 7  2.6.9 8P.2 88.C 89.3 88.7 88.7 88.4 89.2 

--.- 8 3 . 7  84.5 2?.7  62.4 8 3 . 1  E 2 . F  83.1 8 3 . 9  84.2 85.1 86.2 87.2 87.6 87.9 88.7 88.4L I L  


2 5 2  62.9 64.1  83 .6  b 2 . b  24.9 84 .3  65.1 6 5 . 9  88.1 8Q.1 90.4 91.2 90.1 90.1 90.3 89.5 

3 1  5 63.7 85.3  E T . ;  t i b . 2  27.5 s5.h 6 7 . 5  6 e . 7  8 9 . ~  9c.2 91.2 91.8 91.3 91.3 90.3 89.6 


4,: b4.2  ~ 4 . 6  25.2  C F . ~  8 b . a  e 7 . s  8 7 . 5  6 9 . c  93.5 91.5 93.5 94.2 93.7 91.8 90.5 89.9 

SJ’: t 4 . 5  6 5 . 3  85.1  ;.t..3 37.3 67.1  6 7 . 5  69.1 6 9 . 8  91.0 92.c 92.9 93.5 91.5 90.3 89.2 

63: E4.7  65 .2  t 5 . 4  tcE..4 E 6 . 4  8 5 . 9  87 .7  b E . 6  b9.4 9C.1 91.9 93.2 93.7 91.6 89.6 88.3 

9:; 6 5 . 3  8 5 . 5  d 5 . T  55.7 R 5 . 5  85.7 t 6 . 5  67.5 88.5 9C.5 92.0 93.2 94.0 91.8 89.0 87.9 
1355 b 5 . 2  25.6 ~ 5 . 2  cT.6 8 5 . 6  85.1 85.6 66 .2  87.9 89.4 91.4 92.6 93.6 90.4 87.9 86.8 
1252 t 5 . 9  26.4 t 6 . 2  t6 .4  65 .4  84 .7  ES.2 65.7 8 7 . G  8 9 . 0  9C.9 92.0 92.2 89.5 87.2 85.8 

16;C �7.3  c 7 . R  ea.: c l . ?  E t . 3  84.7 84.6  64 .8  66.5 87.7 89.8 90.9 91.7 89.0 86.8 84.7 
2222 88.5 a Q . 5  29.4 2 E . 9  6 7 . 5  85.7 8 4 . 4  64.4 66.2 87.6 90.1 90.9 91.1 88.3 86.1 83.7 
2 5 S O  94.2 96.5 97.2 99.4 97.5  94.7 97.5 8 8 . 2  87.9 88.5 90.4 91.3 91.5 88.2 86.2 84.6 

3 1 5 :  94.9  97.::’ 97 .5  ‘ l C , . 5  97.C 9 5 . :  93.6  b F . 5  87.8 88.5 89.P 91.4 92.1 88.6 86.3 89.0 
4 C C 3  5 1 . 1  92 .4  5 1 . 4  9 1 . 1  69.7 8 7 . 2  64.6 b 4 . 2  85.2 6 6 . 6  89.1 89.5 90.6 87.7 85.1 82 .0  
5 c 3 3  97.9 9 2 . 4  94 .1  9 b . l  0 3 . 4  b 9 . F  e6.4 +34.9 84.6 85.8 87.9 88.0 89.8 86.8 84.8 81.3 

6 3 i C  91 .6  92 .1  4 7 . 1  4 2 . 0  91.1  9Z.4 6 5 . 7  84.4 84.1 85.9 87.4 89.7 91.4 87.1 84.2 80.8 
h ? S t  97.4 9 2 . 0  5 1 . 1  9 2 . 4  71.1 89.4 64.4 t 4 . 3  84.9 86.3 87.4 88.4 90.1 87.8 85.1 80.7 
1CP03 E7.R 57.3  9 ’ i . t  9C.l 5 7 . 8  b e . ?  81.5 92.1 82.3 64.1 85.6 86.3 87.5 8q.l 83.0 7 8 . 0  



FR EOUENCY 

5 0  
6 3  
80 

1 0 0  
1 2 5  
1 6 0  

2 0 0  
2 5 0  
3 1 5  

4 0 0  
500 

6 3 0  

80  0 
1 0 0 0  
1 2 5 0  

1 6 0 0  
2 0 0 0  
2 5 0 0  

3 1 5 0  
4 0 0 0  
5000 


6 3 0 0  
8000 


1 0 0 0 0  

TABLE XVI. - NOISE OF QF-1A CONFIGURATION 88 (ACTIVE LONG STATOR, 

ACTIVE INLET WITH RINGS, ACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25' C and 70 percent relative humidity; 
SPL re 2X10-5 N/m2.] 

(a) 60 Percent of design speed. 

ANGLE,  DEG 
1 0  2G 30 4G 5 G  60 7 @  8 0  9 0  1 0 0  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1 / 3 - O C l A V E  BAN0 SOUhCl P R E S S U R E  LEVELS (SPL) ON 45.7 M E T E R  R A D I U S  

68.6 67.2 67.7 67.2 67.2 66.2 66.1 67.2 67.7 69.7 68.6 69.0 70.2 70.4 72.6 72.8 
66.4 66.7 66.6 65.2 66.4 66.6 65.4 64.9 66.6 67.4 66.6 68.3 70.1 70.9 72.9 73.1 
69.8 69.9 66.9 65.4 66.3 67.9 64.9 66.3 67.6 67.3 68.6 70.4 71.9 73.8 74.4 74.1 

73.0 71.9 70.7 7C.5 69.4 69.7 70.U 69.5 68.5 70.9 71.9 72.3 74.0 75.5 76.0 75.6 
75.4 75.4 73.9 74.3 73.4 71.3 71.9 71.Q 71.6 73.9 74.1 74.7 75.6 75.8 76.8 75.8 
75.0 75.5 74.9 73.2 72.9 72.2 72.5 72.4 73.2 74.5 74.7 76.0 75.5 75.9 75.9 74.9 

74.9 76.4 73.4 71.1 70.1 69.6 69.9 69.9 70.6 71.4 72.1 73.0 73.4 73.6 74.6 73.8 
74.0 75.2 72.7 72.1) 70.2 69.5 69.0 70.0 71.2 73.0 74.0 74.9 75.5 74.8 74.7 72.6 
75.3 75.3 73.5 72.7 72.5 71.7 72.5 73.2 74.3 75.3 76.C 76.8 76.3 75.7 75.0 73.6 

73.6 73.7 73.7 72.4 70.4 70.6 70.4 71.1 72.6 74.1 75.2 77.0 77.4 76.1 74.9 72.3 
73.4 73.1 72.9 7C.4 70.1 69.1 70.4 71.7 72.7 73.6 74.1 74.8 75.9 75.7 73.7 71.6 
72.0 72.3 71.0 6E.6 68.5 68.5 68.8 69.8 70.3 72.0 73.3 74.2 74.8 76.0 72.8 70.5 

69.5 69.3 68.8 68.0 67.8 67.2 68.2 68.7 69.5 7C.8 72.2 73.6 74.8 75.5 72.0 69.4 
68.9 67.8 67.4 66.1 65.8 65.6 66.4 67.3 67.9 69.3 70.6 72.0 73.1 73.9 70.6 68.3 
68.9 66.9 66.8 65.3 64.9 64.8 65.8 66.8 67.3 68.6 69.4 70.5 71.6 71.3 68.9 65.8 

73.2 72.8 71.8 69.6 67.6 66.2 65.7 66.4 66.9 68.1 68.7 69.2 70.6 70.2 68.4 66.1 
80.1 82.9 79.8 76.6 75.1 71.6 68.1 68.4 68.3 69.1 70.1 70.9 71.8 71.9 70.4 67.8 
70.9 70.1 69.7 67.2 65.1 64.1 63.9 64.7 6 5 . 2  66.2 66.7 67.7 69.2 68.9 66.6 63.3 

75.1 74.1 73.1 7D.4 67.6 65.6 64.2 65.2 65.6 66.7 66.7 68.5 70.2 69.7 67.6 63.8 
80.9 83.9 79.9 7E.1 73.2 69.6 67.1 67.2 67.1 67.6 68.6 69.4 71.9 71.7 70.2 65.7 
78.7 78.9 78.7 76.2 71.2 67.7 66.5 66.5 67.2 68.0 71.2 73.8 77.9 75.4 74.9 67.1 

81.9 81.3 79.9 78.1 74.6 71.5 67.4 67.5 68.2 71.0 73.2 78.0 82.2 81.9 79.2 72.3 
81.3 81.9 80.6 79.6 76.1 72.6 67.4 67.4 68.2 7@.7 72.4 75.8 78.8 76.6 74.3 68.4 
80 .1  80.7 80.1 79.3 76.3 73.2 67.0 66.1 65.8 67.3 68.4 70.1 72.4 70.4 68.9 63.5 



FRLCUENCY 

5 Q  

6 3  
8 C  

1 0 @  
1 2 5  
1 6 3  

235 

2 5 3  
3 1  5 

4 5  0 
5 3 2  
6 3 0  

h 07 
1 3 3 c  
1 2 5 0  

1 6 3 0  
2 5 5 0  
2 5 C O  

3 1 5 0  
4 z 3 3  
s 3 c o  

6 3 0 0  
8CO0 

l00ilO 

TABLE XVI. - Continued. 

(b) 70 Percent of design speed. 

I t  2; 
ANGLE, D E G  

3L 4c 5 0  60  7 c  8 0  9 0  l o o  110 120 1 3 0  140 150 160  
1 / 3 - O C T A V E  B A L D  SOUElD PRESSURE L E V E L S  1SPL) 3N 4 5 . 7  METER R A D I U S  

7 2 . 3  7 0 . 7  79.6 7 1 . 0  7 1 . 0  6 9 . 8  7 1 . 3  7 2 . 2  7 2 . 0  7 3 . 7  73 .0  7 3 . 6  7 4 . 5  7 6 . 7  7 8 . 7  78.0 
0 9 . 5  7P.5 6 9 . 8  6 5 . 3  6 9 . 8  6 9 . 3  6 9 . 5  6 9 . 5  1 0 . 5  7 1 . 0  7 2 . 0  7 3 . 0  7 5 . 5  77.1 7 8 . 5  7 9 . 3  
7 4 . 2  7 3 . 5  7 2 . 5  6 9 . 5  70.3 6 9 . 8  6 9 . 7  6 9 . 2  713.7 7 2 . 5  74.2 7 5 . 4  7 6 . 8  7 9 . 0  8 0 . 5  8 0 . 5  

7 7 . 6  7 6 . 8  7 5 . 3  74.C 1 2 . 1  7 2 . 1  1 2 . 1  1 2 . 1  7 3 . 5  7 6 . 0  7 6 . 1  7 7 . 6  7 9 . 3  80.8 81.0 8 0 . 9  
7 9 . 7  8C.3  7 9 . 5  76.7 7 6 . 0  1 6 . 5  7 5 . 7  7 5 . 5  7 7 . 2  7 0 . 2  79 .0  7 9 . 4  81.5 8 1 . 5  81.8 80.9 
6 3 . 1  7 9 . 6  78.e 7 8 . 3  7 6 . 9  1 6 . 6  1 1 . 4  7 6 . 8  1 8 . 9  79 .1  7 9 . 8  8 0 . 5  80.9 81 .1  80.9 7 9 . 6  

7 8 . 0  78.9 7 6 . 6  74.8 7 4 . 9  7 4 . 3  1 4 . 4  74 .8  1 4 . 9  7 6 . 4  7 6 . 9  7 7 . 1  7 8 . 4  7 8 . 8  79.4 7 8 . 3  
7 7 . 9  7 0 . 4  7 6 . 4  75.0 7 3 . 7  74.0 74.4 75 .4  7 6 . 1  7 8 . 9  19.1 8 0 . 3  8 1 . 5  8 0 . 5  8 0 . 7  7 8 . 6  
7 6 . 6  1 7 . 1  7 6 . 2  7 6 . 1  7 6 . 2  7 6 . 1  77 .4  7 8 . 7  7 9 . 1  8 0 . 9  81 .4  8 1 . 8  8 1 . 6  8 1 . 1  8 0 . 6  7 8 . 3  

7 5 . 8  7 5 . 8  76 .1  7 5 . 3  7 4 . 6  7 5 . 3  7 5 . 4  76.4 7 7 . 4  7 9 . 8  80.4 8 1 . 2  82.4 8 0 . 9  7 9 . 6  7 7 . 3  
7 4 . 9  7 4 . 9  74.6 7 3 . 4  7 4 . 1  7 4 . 1  7 5 . 2  1 6 . 2  7 7 . 4  79 .1  7 9 0 2  8 0 . 5  8 1 . 7  8 1 . 4  79.2 7 6 . 6  
7 3 . 0  7 3 . 6  73.3 7 2 . 7  7 3 . 2  1 3 . 2  7 4 . 2  7 5 . 7  7 6 . 2  7 0 . 2  7 9 . 0  8 0 . 1  8 1 . 3  81 .0  78 .3  7 6 . 1  

7 2 . 7  7 2 . 5  72.: 7 1 . 9  7 2 . 2  72.4 7 3 . 4  7 3 . 9  1 4 . 9  1 7 . 0  1 8 . 0  7 9 . 3  80.9 80.2 77 .4  7 5 . 3  
7 1 . 6  7 1 . 1  70.5 7C.S 7 0 . 6  7 0 . 6  7 1 . 5  7 2 . 6  7 3 . 1  7 5 0 3  7 6 . 8  7 0 . 1  7 9 . 0  7 9 - 1  76 .0  7 3 . 7  
7 2 . 0  7 1 . 0  70.3 6 9 . 7  6 9 . 8  7 0 . 0  7 1 . 3  7 2 . 2  1 3 . 0  7 4 . 7  7 5 . 5  7 6 . 8  7 7 . 5  77 .0  74 .8  7 1 . 9  

7 4 . 9  7 3 . 3  72.4 7C.8 7 3 . 6  6 9 . 9  7 0 . 8  7 1 . 3  7 2 . 3  7 3 . 6  74.8 7 4 0 9  7 6 . 9  75.4 7 3 . 4  7 1 . 0  
60.5 83.5 7 8 . 3  7 5 . 7  7 3 . 9  7 3 . 1  7 2 . 3  7 1 . 4  7 2 . 0  74.4 7 5 . 4  7 6 . 0  7 7 . 8  76.1 73.9 7 1 . 3  
7 5 . 2  78.2 7 5 . 3  7 3 . 5  7 1 . 7  7 0 . 8  70.0 7 0 . 5  7 1 . 3  7 2 . 5  73 .7  7 4 . 3  7 6 . 2  7 9 . 5  7 2 . 7  6 9 . 9  

7 7 . 8  1 6 . 3  7 3 . 9  71 .8  7C.9 6 9 . 6  6 9 . 6  1 9 . 4  7 5 . 6  1 2 . 4  7 2 . 4  7 4 . 0  7 5 . 9  73.6 7 1 . 6  b 8 - 7  
6 2 . 7  8 2 . 1  8 1 . 1  7 9 . 3  7 6 . 1  7 2 . 2  7 1 . 1  7 1 . 6  7 1 . 2  72 .4  73.4 7 3 . 9  76 .1  74.2 7 1 . 9  6 8 . 9  
8 1 . 7  8 1 . 5  81.5 79.5  75.4 7 1 . 7  7 0 . 9  7 1 . 2  7 1 . 9  -'301 7 4 . 6  7 5 . 2  77 .6  73 .9  7 1 . 9  6 8 . 5  

8 4 . 9  8 4 . 6  8 3 . 2  6 1 . 9  7 9 . 2  7 6 . 8  1 2 . 7  7 2 . 9  7 3 0 6  7 7 . 8  00.0 8 4 . 8  8 7 . 2  8 4 . 5  8 1 . 3  75.9 
8 3 . 5  84.5 82 .8  8 1 . 8  7 9 . 3  7 5 . 3  1 2 . 0  7 2 . 6  1 4 . 3  7 7 . 3  79 .4  8 2 . 1  85 .5  82.3 7 9 . 4  7 3 . 8  
8 3 . 3  64.7 84.5 03.4 8C.6 7 7 . 1  1 2 . 1  7 1 . 3  7 0 . 5  7 2 . 5  7 9 . 2  7 5 0 6  7 8 . 6  7 5 . 3  7 3 . 8  6 8 . 5  



TABLE XVI. - Continued. 

(c)  80 Percent of design speed. 

F R E  PUENCY b k G L t ,  DEL 
1 0  20 30 40 50  6C 7c R G  9 0  1 C O  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  l 6 C  

1 / 3 - O C l A V E  BAND SOUkD P R E S S U R C  L E V E L S  I S P L )  ON 45.7 M E T E R  RADlUS 

5 0  83.4 74.2 81.2 79.7 82.1 8 C . 1  77.2 78.9 75.7 77.7 78.6 78.0 78.7 80.6 82.1 82.6 
6 3  ' 71.5 73.3 72.8 72.6 72.8 73.1 73.1 73.0 73.5 74.8 76.1 77.7 78.8 89.3 82.6 83.5 
8 0  73.9 74.7 72.7 71.1 71.2 71.4 71.9 72.2 73.6 75.9 76.7 78.7 80.7 82.9 84.7 85.6 

100 80.4 79.4 79.9 7 8 . 8  76.3 78.8 79.1 77.1 77.8 79.4 81.6 62.2 84.1 84.4 86.4 85.7 
1 2 5  80.9 81.9 80.6 8C.1 78.6 79.1 79.6 79.8 80.9 82.4 83.6 84.5 84.3 85.9 86.6 85.0 
1 6 0  80.6 81 .1  83.8 8C.8 79.9 80.8 80.8 81.6 82.8 83.6 84.3 84.7 84.1 84.8 85.3 84.0 

2 0 0  80.1 80.0 79.3 78.1 78.1 78.5 78.6 79.5 80.0 8C.8 81.6 82.2 83.3 83.8 84.8 83.5 
2 5 0  78.5 79.3 78.3 77.8 79.0 79.3 80.0 61.5 82.8 85.0 85.7 86.6 86.5 86.5 86.0 84.2 
3 1 5  78.7 79.7 79.7 61.2 81.7 82.2 82.8 83.3 84.5 86.3 87.2 87.9 87.7 87.0 86.5 84.6 

4 0 0  78.8 78.8 78.8  79.4 80.1 81.6 8 2 . 1  62.9 84.3 86.4 87.6 88 .5  88.4 87.6 86.1 84.1 
5 0 0  78.2 78.6 78.6 18.6 80.4 81.2 81.7 82.9 83.9 85.4 85.7 87.0 88.4 86.9 85.4 82.9 
6 3 0  77.3 78.2 77.7 78.0 78.7 7 9 . 5  80.5 81.7 8 2 . 8  64.2 85.G 86.6 87.0 86.7 84.3 82.4 

800 76.5 76.4 76.2 76.4 77.2 77.9 79.2 80.0 80.9 82.4 84.C 85.1 66.5 8 5 0 4  83.0 81.1 
1 0 0 0  7 5 . 7  74.8 75.0 75.2 76.0 76.3 77.5 78.2 78.8 81.2 82.7 84.2 84.7 83.7 81.5 79.9 
1250 75.4 73.9 74.1 74.1 74.6 75.8 76.9 77.9 78.8 8C.1 81.3 82.9 83.3 81.8 79.9 77.5 

1 6 0 0  75.6 74.3 74.G 73.8 74.5 75.1 76.3 76.8 77.6 78.8 8C.3 8C.9 82.1 80.6 79.1 76.7 
2000 76.5 75.1 74.6 74.1 7 4 - 1  74.8 75.4 76.1 77.1 70.6 79.2 8G.O 81.4 79.6 77.9 75.1 
2 5 0 0  83.0 81.5 81.8 80.7 76.5 76.3 75.2 75.7 76.8 78.0 79.C 80.8 82.7 80.5 78.0 74.9 

3 1 5 0  79.9 78.4 76.1 75.2 74.3 79.6 74.4 75.4 75.7 77.1 77.6 79.5 80.9 78.4 76.7 73.2 
9 C O O  82.6 81.7 80.1 78.4 76.1 75.1 74.9 75.7 75.7 77.0 7 8 . 0  78.8 79.9 77.8 75.8 72.6 
5 0 0 0  85.8 85.5 87.0 64.8 80.8 77.3 76.4 75.8 76.3 76.8 77.8 78.4 81.@ 17.3 75.8 72.4 

6 3 0 0  86.1 85.8 63.6 e2.3 80.2 78.3 74.7 75.3 76.3 79.0 80.@ 82.8 83.3 80.5 77.7 73.7 
8 0 0 0  87.1 8 7 . 8  86.9 85.5 8 3 . 6  80.C 76.1 76.6 77.9 8C.3 81.8 83.9 85.9 81.1 79.6 74.4 
10000 85.7 86.7 86.0 85.2 82.5 79.7 75.5 75.1 74.9 76.7 77.7 79.2 80.7 77.7 7 6 . 2  71.4 

L 



TABLE XVI. - Concluded. 

(d) 90 Percent of design speed. 

F R E  OUE N C Y  ANGLE, DEG 
1: 	 2 c  3J 40 55 6C 7 3  8 0  90 1 @ 0  1 1 0  120 130 1 4 0  1 5 0  160 

1 / 3 - O C T A V E  @AND SOUiuD PRESSURE LEVELS (SPL) ON 45.7 METER R A D I U S  

S C  8 3  .5 76.3 77.0 81.1 77.8 84.6 7 7 . 5  78.3 78.8 8 D . l  81.5 81.4 82.3 8 1  08 84 05 85 07 
b 3  74.7 75.7 76.3 75.5 75.7 76.8 76.3 7 6  - 0  76.3 77.8 79.2 79.7 82.7 83.3 86.8 86.7 
6 @  76 - 5  77.4 74.7 74.4 74.2 l e .  4 74.9 75.2 76.7 19 .0  80.4 81.8 83.2 86.2 88 04 89.4 

1 3 c  E4 e6 84.1 82.3 hC.6 79.6 79.0 81.1 80.5 83.0 84.8 85.1 85.7 87  03 88.8 90.1 90.0 
1 2 5  84 .a 85.1 84.5 83.5 83.0 82.8 63.1 63.6 84.8 86.3 86.8 87.7 88.5 90.1 90.6 90.4 
1 6 5  83.3 84.2 84.3 B4.3 84.0 84.8 85.2 86.2 87.0 87.7 88.5 89.1 88 -7 89.5 89.5 89.0 

2 S ?  8 3 . 9  8 4 . 7  8 3 . 7  82.9 82.9 83.3 83.5 &3.7 84.0 85.2 86.0 87.3 87.9 88.4 88.7 88.4 
Z 5 C  83 a 1  83.6 82.9 83.3 83.9 84.4 84.8 86 -4 87.8 8 9 . 6  90.6 91.4 91.3 90.8 91.6 90.3 
3 1  5 83.1 84.4 85.6 b6.2 87.2 87.9 88.4 89.1 89.7 91.2 9 1  0 7  92.5 92.1 92.1 91.4 90.8 

403 83.1 63.6 83.8 64.9 85.9 87.3 87.9 8P.3 90.1 92.1 93.8 95.0 94.9 93.3 92.1 91.2 
503 32 a 8  83.8 6 4  e 0  84.0 85.3 86.5 87.5 88.0 89.1 90.1 91 0 5  92.7 93 08 92.8 91.3 89.8 
6 3 3  81.9 82.9 82.9 83.1 84.6 85 .4  86.6 87.2 88.2 89.1 90.6 91.8 92.9 92.4 90.7 89.5 

e,o
l o c o  

63.2 
79.6 

81.1 
79.4 

81.2 
79.9 

61.7 
82.2 

82 .7  
80.7 

83.4 
81.6 

84.9 
82.7 

8 6  a2 
83.7 

87.4 
8 2 . 6  

88.6 
86.6 

89.9 
88.2 

91.2 
89.5 

92. 1 
90.7 

92.1 
90 04 

89. I 
88 04 

87.5 
86.8 

1 2 5 0  79.0 78.4 79.4 79.0 79.7 8C.4 81.4 8 3  .O 83.9 85.5 86.9 88.0 89.0 88.7 86.9 84.4 

1 6 0 0  7 6  e 5  78.3 78.2 76.1 79.1 79.6 81.0 81.5 82.5 84.1 85.5 86.2 87.5 87.0 85.8 83.0 
2:ilc. 79.9  7r!.7 75.2 78.6 79.5 79.5 80.2 60.7 82.0 83.5 84.8 85.4 86 08 86.2 84.0 80.9 
2 5 0 0  85.2 83.9 81.7  61.5 8O.C 79.7 79.9 8C.O 81.2 8 2 . 5  83.5  8 5 .  1 86.4 84.2 03.4 79.4 

3 1 5 0  �7.8 85.6 e 3 . 8  83.3 G1.4 8 C .  3 7 9 . 9  79 e 9  8 0 . 8  82.8 83.4 85.2 86.6 8408 83.4 79.5 
4 c 0 3  R 5 . 3  64 .5 b 3 . 2  h l . 8  7 9 . 9  79.5 79.2 80.3 80.8 81.9 83.3 84.5 85.3 84.4 81.9 78.5 
5 0 5 9  6 7  e3 6 6  .R P7.1 ~ 6 . 3  a i . 1  81.1 83.1 79.4 80.3 81.4 82.6 83.5 8 4  06 82 04 80.6 76.5 

6 3 2 5  a 8  .o  68.6 69.1 67.6 84.2 82.6 7 9  03 79.3 79.9 82.1 8 3 . 3  85.2 86.4 85.4 81.6 77.9 
86.7 89.2 8 8 . 9  6E.C 85.4 8Z.4 79.c 79.4 80.9 82.7 83.7 85.0 aq.7 84.0 82.5 77.0 

10350  86.8 6 7  - 5  b7.8 66.9 3 4 . 4  82.8 78.3 78.1 78.7 79.8 81.0 82.0 82.8 81 08 79.8 74 0 6  



TABLE X V I I .  - NOISE OF QF-1A CONFIGURATION 89 (ACTIVE SHORT STATOR, 


FRE PUENC Y 

50 

63 

80 


100 
125 

I60 


200 

250 

315 


400 

500 

630 


800 

1000 

1250 


1600 

2000 

2500 


3150 

4000 

5000 


6300 

aooo 
10000 


ACTIVE INLET WITH RINGS, ACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25' C and 70 percent relative humidity; 
SPL r e  %lom5N/m2.] 

(a) 60 Percent of design speed. 

ANGLE, DEG 
1 0  Z G  30 40 50 60 70 80 90 100 130 120 130 140 I50 160 

113-OCTAVE BAND SOUND PRESSURE LEVELS (SPL) ON 45.7 METER RADIUS 

71.8 67.6 68.0 68.3 68.0 67.8 67.8 68.3 69.6 69.8 70.1 71.1 70.8 71.0 73.3 73.9 
69.3 67.9 67.1 65.9 67.4 67.9 67.8 66.9 67.9 67.4 68.9 71.8 71.6 71.4 73.1 74.3 
71.4 72.1 69.4 67.6 68.4 67.4 66.4 66.8 67.4 68.3 69.9 71.4 73.1 73.9 75.9 75.8 

78.1 77.1 75.8 75.0 74.5 73.5 72.3 71.6 72.1 72.6 74.1 74.6 76.8 77.0 78.0 76.9 
79.2 80.6 79.2 77.9 76.4 75.4 74.7 74.7 75.2 75.4 77.6 77.7 77.6 77.9 78.1 77.8 
78.4 78.6 77.3 75.9 73.9 74.3 74.6 74.9 74.9 75.6 77.4 77.7 76.8 76.8 76.1 75.8 

79.3 79.6 77.1 74.1 72.9 72.6 71.9 72.9 7303 73.9 75.6 75.9 76.8 76.1 76.6 75.8 
78.9 79.7 77.7 75.4 75.4 75.4 74.6 76.7 78.2 80.1 80.9 82.0 80.9 79.4 76.9 75.3 
77.9 77.7 76.4 75.9 75.9 75.5 75.9 77.2 78.5 79.7 80.9 81.5 79.9 78.0 76.9 76.3 

75.6 74.8 74.8 73.0 73.4 73.9 74.4 76.3 77.9 0c.1 81.4 82.9 81.6 79.4 76.8 74.8 
74.7 74.1 72.9 70.9 70.9 71.4 72.4 74.1 76.4 78.1 79.9 80.7 79.6 78.6 75.9 7308 
72.0 71.5 70.7 69.2 68.9 69.2 70.2 71.5 73.7 75.4 77.0 78.6 77.7 77.5 74.2 72.8 

69.9 69.4 69.0 6 P . 5  68.4 68.9 69.7 70.4 73.9 72.4 73.9 76.6 76.5 77.2 73.0 70.8 
69.2 6 8 . 2  67.7 67.4 67.2 68.1 68.4 68.6 67.9 70.4 71.7 73.3 73.9 74.2 71.2 69.6 
69.2 67.8 67.3 66.6 66.3 67.0 67.3 68.3 68.3 69.1 70.1 71.7 72.3 71.8 70.0 67.7 

76.4 76.4 73.2 7G.I 69.7 67.9 66.6 67.7 67.9 69.2 70.2 71.0 71.6 70.9 69.4 67.6 
81.6 82.6 79.7 76.4 72.2 70.9 67.6 69.1 69.1 70.7 71.2 71.0 73.1 72.2 70.2 68.1 
72.6 71.6 67.2 67.1 65.1 64.6 64.9 66.1 67.1 67.6 68.2 71.0 70.9 69.7 67.1 65.0 

76.6 76.6 73.6 71.6 68.6 66.1 66.2 66.9 67.4 68.0 69.1 72.2 73.1 72.2 68.7 65.5 
80.4 82.6 79.9 77.2 73.9 70.2 67.7 69.1 68.9 69.9 72.2 73.2 76.7 75.2 72.1 6 8 . 8  
80.6 80.0 79.2 77.7 72.9 68.4 66.7 69.1 70.7 73.1 73.6 78.4 78.2 75.7 71.2 68.3 

81.3 81.11 80.1 79.3 75.4 71.5 68.4 69.1 71.4 73.9 75.1 79.4 79.3 78.6 73.1 69.4 
81.2 02.2 80.0 79.7 77.4 73.2 68.0 68.5 73.7 73.0 75.7 79.7 78.8 76.9 73.7 69.3 
79.3 80.6 79.3 78.8 76.8 73.2 67.2 67.2 67.8 69.3 71.0 74.3 73.3 71.1 68.4 64.3 



FREOUENCY 

5 0  
6 3  
80 

1 0 0  
1 2 5  
1 6 0  

2 2 0  
2 5 0  
3 1 5  

430 

500 
6 3 0  

8 0 0  
1 0 0 0  
1 2 5 0  

1 6 0 3  
2 0 0 0  
2 5 0 0  

3 1 5 0  
4 0 0 0  
5 0 0 0  

6 3 0 0  
8 0 0  3 

I O O D O  

TABLE XVII. - Continued. 

(b) 70 Percent of design speed. 

ANGLE, DEG 
I C  2 0  30  43 5G 6G 7C 80 9 0  1 C O  1 0 120 1 40 50 160 

l / Z - O C T A V E  BAND SOUkO PRESSURE L E V E L S  (SPL)  ON 45.7 HETER R A D  us 

73.5 70.8 70.7 72.0 72.0 70.8 71.3 73.5 73.0 73.0 73.2 7307 74.7 76.2 77.5 78.9 
70.9 71.1 70.6 7C.4 71.3 70.3 70.4 70.8 70.6 70.8 72.3 74.9 75.6 76.1 77.9 79.3 
76.0 76.2 73.8 72.3 70.8 71.2 72.0 7 1 . 8  71.7 72.5 74.3 76.1 78.3 79.2 79.8 80.9 

81.5 81.2 79.7 76.7 75.8 76.2 75.2 76.3 76.8 7 7 0 0  78.5 79.7 81.2 81.8 83.3 82.9 
83.9 83.9 83.5 82.2 80.5 79.7 79.7 79.0 80.7 80.9 81.7 82.1 83.4 83.9 84.4 82.9 
81.5 81.8 81.3 79.6 79.0 79.5 83.1 79.6 81.1 80.8 82.8 82.2 82.8 82.3 82.1 81.8 

81.3 8 1 . 5  79.5 77.6 77.0 77.6 77.6 78.6 78.3 79.3 80.3 80.9 82.1 82.1 81.5 81.4 
79.2 8C.4 78.9 76.7 79.9 78.9 80.2 81.9 83.4 84.7 86.2 86.5 86.7 84.9 82.5 80.3 
77.7 78.4 78.9 8C.1 80.4 80.4 81.2 83.2 84.7 86 .1  86.9 86.5 85.1 83.2 82.1 81.3 

77.0 77.9 77.1 77.6 78.0 79.1 80.5 81.8 83.8 85.5 87.0 87.7 87.1 84.3 82.0 79-8 
75.9 75.9 75.4 74.8 76.4 77.4 78.4 80.3 81.6 83.6 85.4 86.2 85.6 84.3 81.4 79.3 
74.3 74.3 73.5 73.3 73.0 74.5 76.0 77.7 79.7 82.0 83.7 84.9 84.2 83.2 80.3 78.2 

73.2 72.3 71.8 72.3 72.3 73.3 74.0 75.0 76.3 78.2 80.3 82.6 82.8 82.5 79.0 16.7 
72.3 70.9 72.9 70.9 71.3 71.8 72.3 73.3 74.1 75.8 77.4 79.5 80.3 80.3 76.8 75.2 
72.5 71.0 70.5 70.6 71.6 71.6 71.8 73.0 73.5 74.3 75.8 77.7 78.3 77.8 75.6 79.2 

73.3 72.8 71.8 71.1 75.8 71.1 71.1 72.4 72.9 73.6 75 .1  76.2 77.1 76.3 74.4 72.2 
80.9 81.4 78.9 77.1 73.9 74.4 72.2 73.5 73.2 74.5 76.9 78.7 78.7 76.7 74.9 73.1 
77.1 77.3 74.5 73.1 71.3 71.0 71.0 71.6 72.5 73.6 74.8 78.2 78.0 75.8 73.6 71.0 

78.2 77.0 73.9 72.5 71.2 70.7 71.2 71.4 72.9 73.5 74.7 77.6 78.5 76.7 73.4 70.4 
83.1 83.6 81.5 8C.6 77.3 73.9 72.1 73.4 72.8 73.8 77.1 78.9 80.1 78.4 75.4 72.4 
82.6 82.3 83.9 e0.l 76.1 72.6 71.9 74.6 76.3 77.6 78.4 81.9 82.9 79.1 75.9 72.9 

84.6 84.3 63.1 83.6 80.5 78.C 74.3 75.1 77.4 79.4 80.6 81.2 8 5 . 1  82.3 78.4 73.9 
83.9 84.4 82.6 82.9 80.2 76.9 72.9 73.7 76.2 78.5 80.9 81.2 83.3 80.6 77.5 73.8 
83.5 84.4 82.8 82.6 81.3 70.1 72.6 72.5 72.8 73.8 76.0 75.1 78.3 15.6 73.0 69.8 



FR E QUE NC Y 

5 0  
6 3  
80 

1 0 0  
1 2 5  
1 6 0  

2 0 0  
2 5 0  
3 1  5 

400 
500 

6 3 0  

800 
1 0 0 0  
1 2 5 0  

1 6 0 0  
2000 
2500 

3 1 5 0  
4000 
5 0 0 0  

6 3 0 0  
8 0 0 0  

1 0 0 0 0  

TABLE XVII. - Continued. 

(c )  80 Percent  of design speed. 

A N G L E ,  O E G  
1 0  2 0  30 40 50 60 7 0  80 9C 1 D D  110 120 1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAVE BAN0 SOUkO PRESSURE L E V E L S  ( S P L I  ON 45.7 METER R A D I U S  

78.1 71.9 74.9 79.6 80.1 79.1 78.8 76.3 75.4 77.8 78.6 78.7 79.8 80.1 81.9 82.3 
72.5 73.5 73.0 72.5 76.5 72.6 73.5 73.6 73.6 74.5 76.1 77.9 79.5 79.5 81.5 81.8 
76.5 77.0 7'1.8 73.1 73 .1  79.3 74.1 73.6 75.3 76.5 78.0 79.1 81.5 83.0 84.8 84.8 

84.0 81.3 79.5 79.3 78.8 82.8 8G.1 79.3 82.0 82.3 82.6 84.2 86.1 86.6 88.3 88.8 
82.1 82.1 81.8 80.8 79.8 82.0 81.6 81.8 83.3 84.5 86.0 86.4 87.0 87.6 88.3 87.3 
80.0 80.9 81.7 82.0 80.0 83.5 83.5 64.7 85.4 86.2 86.0 87.4 86.7 86.0 85.2 85.9 

81.7 82.2 82.0 80.3 80.7 81.5 81.2 82.7 82.3 83.0 83.7 84.8 85.2 85.3 85.2 85.4 
79.8 80.9 80.4 81.4 82.1 82.6 83.4 84.8 86.6 88.3 89.6 90.0 90.1 88.1 87.1 84.3 
79.2 80.7 81.6 82.7 83.9 84.7 85.2 87.1 88.6 89.7 90.6 90.3 88.7 87.4 86.6 86.3 

79.1 79.6 80.3 81.3 82.1 83.5 84.1 85.6 87.8 89.1 90.3 91.2 90.5 88.1 86.5 86.9 
78.6 79.3 78.8 78.8 80.8 81.8 83.1 84.9 86.6 87.9 89.3 90.3 90.3 88.1 85.9 83.8 
77.2 77.7 77.7 77.7 78.6 79.4 80.6 82.4 84.6 86.7 88.1 89.6 89.9 87.6 85.1 83.3 

76.4 76.4 76.0 76.2 77.2 77.5 79.2 80.0 81.2 83.5 86.2 88.4 88.9 8 6 0 9  83.4 83.2 
75.1 74.3 74.1 74.9 75.9 76.1 76.8 78.1 78.8 80.6 83.3 85.9 86.6 84.6 81.4 80.7 
75.2 74.0 73.7 73.9 75.0 75.9 75.9 77.5 77.5 79.0 81.4 83.1 84.5 82.9 80 .5  78.3 

75.6 75.1 74.1 74.1 74.8 74.9 74.8 76.9 76.9 78.1 80.1 81.7 83.1 81.1 79.4 77.7 
78.6 77.3 75.6 75.1 75.1 75.5 75.2 76.6 77.2 78.9 80.7 82.2 82.5 80.1 78.6 77.6 
83.3 82.8 80.3 79.6 79.4 76.6 75.6 76.8 77.4 79.1 80.8 64.0 84.8 82.1 78.9 78.0 

80.8 79.1 76.8 75.8 75.8 74.8 75.9 76.4 77.4 78.8 80.4 84.0 84.4 81.9 78.3 78.0 
83.3 82.8 80.7  19.5 77.3 76.0 75.3 77.5 77.3 78.6 61.6 83.6 84.5 82.1 78.8 75.5 
85.9 86.8 86.3 87.9 81.6 78.9 7 7 0 3  79.1 79.3 81.1 82.9 86.2 8 5 . 8  81.9 78.9 75.4 

85.7 85.4 84.4 83.8 83.0 79.9 78.4 79.5 81.7 83.5 85.9 88.2 89.9 85.5 82.3 77.5 
86.9 87.4 85.8 86.8 83.9 81.0 77.4 78.6 80.4 83.4 85.7 88.5 88.8 84.2 81.9 76.4 
85.5 86.6 85.3 85.4 83.0 8C.6 76.2 76.7 77.4 78.8 80.8 83.0 83.1 79.8 77.5 72.8 



TABLE XVII. - Concluded. 

(d) 90 Percent of design speed. 

FR E OUEN C Y  ANGLE, DEG 
1 c  2 0  30  40 50  6 0  7 0  8 0  9 3  1 0 0  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

113-OCTAVE BAN0 SOUND PRESSURE LEVELS I S P L )  ON 4 5 . 7  METER R A D I U S  

5 0  78.3 74.7 75.5 80.5 76.7 81.5 78.2 78.0 79.2 80.3 81.2 82.9 8 2 . 5  83.0 85.2 8 6 0 9  
6 3  74.5 76.4 75.7 75.4 76.0 76.0 75.9 75.9 75.9 18.2 78.9 91.3 82.2 83.4 85.5 86.6 
8 0  78.5 79.2 76.7 75.2 75.4 75.5 75.7 16.2 77.9 79.4 80.7 82.8 84.9 86 .5  88.7 89.9 

IO@ 85.3 84.5 82.6 83.5 84.0 82.6 83.3 86.3 84.8 85.6 87.8 88.0 89.5 90.6 91.8 91.3 
1 2 5  84.5 85.8 84.1 83.8 83.6 84.0 83.5 85.1 85.8 87.1 89.0 8 9 0 4  90.5 91.1 91.8 9100 
1 6 0  83.1 84.3 84.8 84.0 84.1 86.@ 86.E 87.1 88.3 89.3 89.3 90.7 89.8 89.6 89.3 89.7 

2 0 0  85.1 85.7 84.4 83.4 63.9 84.1 84.2 85.4 85.4 86.4 87.1 88.0 88.7 88.7 89.6 89.1 
2 5 0  83.4 83.9 83.1 63.3 83.6 84.8 85.1 86.3 88.4 9G.6 91.9 93.5 92.8 91.9 90.3 89.0 
3 1 5  82.4 84.0 84.4 85.5 85.7 870'1 87.9 89.5 90.9 91.9 92.5 93.8 91.4 90.9 89.5 8901 

400 82.4 82.6 83.4 83.6 84.1 85.4 86.6 87.8 89.1 9'2.9 92.8 95.4 93.1 91.1 8 9 - 9  88.8 
5 0 0  82.3 82.8 82.5 8 2 . 2  83.5 85.C 86.0 87.7 8 8 . 5  90.3 92.0 99.8 93.0 90.8 89.5 87.9 
6 3 0  81.4 82.0 81.2 81.2 81.7 83.2 84.2 85.5 87.5 89.7 90.9 95.1 93.9 90.9 88.9 8702  

R O C  80.2 8C.2 8'3.1 79.9 30.7 81.6 83.2 83.7 85.2 87.2 89.7 95.1 93.6 90.9 87.7 86.9 
1 3 0 0  78.9 79.3 79.2 79.2 79.7 80.9 81.4 82.2 83.0 85.4 87.9 93.5 91.4 89.9 86.9 84.9 
1 2 5 0  78.3 77.8 77.7 78.5 78.7 79.5 80.3 81.8 82.2 83.8 86.2 91.3 89.8 87.7 85.7 83.6 

1 6 0 0  78.3 78.1 77.4 77.9 78.4 79.6 79.6 81.1 81.4 83.1 84.9 89.2 8 7 0 9  8 6 - 4  84.8 82.5 
2 0 0 0  79.6 78.7 78.2 78.3 78.5 79.3 79.3 80.5 81.6 83.0 85.1 89.5 87.6 85.3 8 3 0 6  81.5 
2 5 0 0  86.8 83.3 61.5 81.0 80.6 79.6 80.3 80.3 81.5 83.3 89.8 90.7 88.0 85.0 83.1 80.9 

3 1 5 0  86.9 84.1 81.7 81.1 80.6 8E.1 80.9 80.6 82.1 83.7 85.4 91.0 89.9 86.4 83.2 81.0 
YCOC 85.9 85.6 83.0 82.3 80.8 80.3 79.7 81.4 81.6 83.1 86.3 90.2 88.5 86.0 83.9 80.8 
5C30 88.3 88.0 87.8 86.7 82.8 81.2 80.7 82.2 83.3 85.5 86.3 91.8 8 8 0 5  84.5 82.2 79.7 

6 3 9 0  88.0 87.9 87.5 87.2 83.8 83.6 81.9 82.9 85.0 87.0 88.8 93.2 91.8 87.6 85.2 80.8 
8030 89.4 89.6 87.6 87.6 85.7 83.2 80.7 81.9 84.0 86.9 89.5 93.9 91.9 8 7 0 4  8 5 0 0  82.0 

I C 0 0 3  66.9 88.3 86.5 86.7 84.3 82.6 79.4 79.9 81.4 83.0 84.8 88.2 87.0 84.3 81.7  77.7 



FR E QUEN C Y 

5 0  
6 3  
80 


1 0 0  
1 2 5  
1 6 0  

2 0 0  
2 5 0  
3 1 5  

400 
500 
6 3 0  

800 

1 0 0 0  
1 2 5 0  

1 6 0 0  
2000 
2 5 0 0  

3 1 5 0  
4000 
5 0 0 0  

6 3 0 0  
8000 

1 0 0 0 0  

TABLE XVIII. - NOISE OF QF-1A CONFIGURATION 90 (ACTIVE SHORT STATOR, 

ACTIVE INLET WITHOUT RINGS, ACTIVE EXHAUST DUCT) 

[Data adjusted to standard day of 25' C and 70 percent relative humidity; 
SPL re N/m2.] 

(a) 60 Percent of design speed. 

AIVGLE. O E G  
1 0  2 0  30 4 0  50  60  7 0  8 C  9 0  1 0 0  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

l I 3 - O C T A V E  BAND SOUhD PRESSURE L E V E L S  (SPLI  ON 45.7 METER R A D I U S  

71.0 68.3 68.6 68.@ 67.3 66.5 67 .1  68.3 69.5 69.6 70.1 70.1 71.3 71.5 72.0 74.5 
67.8 68.1 67.0 65.5 67.1 67.1 66.6 66.0 66.5 67.1 68.5 68.9 71.1 71.6 72.5 73.5 
71.1 72.0 69.3 66.6 67.3 67.5 66.1 65.8 67.0 67.5 70.0 70.7 72.5 74.0 75.0 76.0 

77.8 76.6 76.1 73.6 72.8 73.0 71.3 71.0 72.3 72.0 73.6 74.6 76.5 77.1 77.6 77.5 
80.3 81.3 80.0 77.6 77.0 75.6 74.8 74.8 74.5 75.6 76.5 77.1 78.5 77.5 78.8 77.8 
78.8 79.0 78.3 75.5 75.0 74.5 75.0 75.3 75.3 75.3 76.7 77.3 76.7 77.0 76.5 75.9 

80.0 8 0 . 5  77.8 74.3 73.1 73.0 72.5 73.5 73.3 74.3 75.8 75.9 76.6 76.8 36.0 75.7 
79.7 80.4 78.1 76.1 76.2 75.2 74.9 76.g 77.9 79.7 80.7 81.3 81.1 79.6 76.9 74.4 
79.4 78.9 76.7 76.2 76.5 75.9 76.5 77.2 78.0 79.7 81.2 81.6 79.9 7P.4 76.7 76.3 

76.3 76.0 76.3 74.6 73.8 73.6 74.1 76.0 77.5 79.8 81.1 82.7 81.8 79.1 76.1 75.5 
75.4 76.1 74.8 72.1 71.6 71.9 72.6 74.6 75.9 78.4 80.1 80.2 80.3 78.6 7 5 - 4  73.2 
73.5 74.5 72.3 71.1 69.5 7C.O 70.5 71.8 73.6 75.8 77.3 77.7 78.1 77.8 73.6 72.0 

73.2 72.6 72.1 70.2 69.4 6 9 0 1  69.7 70.6 71.2 72.2 73.9 75.3 76.7 77.1 72.7 76.6 
74.8 75.7 72.8 69.8 69.7 69.0 69.3 69.2 69.5 70.7 71.5 72.9 74.0 74.7 71.2 70.4 
76.4 76.9 73.7 70.6 69.1 67.9 67.4 b8.6 68.1 69.1 70.2 70.7 72.4 72.1 69.9 68.3 

81.8 83.3 80.5 75.5 72.3 70.0 68.6 68.6 68.3 69.1 70.1 70.4 71.8 71.8 69.6 68.4 
88.6 90.3 88.3 82.3 78.9 75.8 73.3 72.1 71.4 72.1 72.6 73.0 74.3 73.8 72.3 72.0 
79.3 80.0 77.0 72.6 69.8 67.6 66.7 66.8 66.7 67.7 68.2 69.9 70.7 70.2 67.7 65.7 

81.0 81.6 79.1 76.3 73.3 69.3 67.6 67.0 67.3 68.1 69.0 70.1 72.5 7 1 0 3  68.5 66.9 
84.4 86.4 84.6 82.5 78.8 74.1 70.9 69.9 69.1 7C.O 71.8 72.1 75.5 75.1 71.8 68.7 
82.5 83.3 83.0 8 C . 8  76.3 72.7 69.5 69.3 69.8 72.5 72.3 73.3 76.5 7 5 0 3  70.0 67.2 

82.6 82.9 82.4 81.6 79.6 76.7 71.4 69.7 70.6 73.2 74.5 75.6 78.4 75.9 7 2 0 3  68.7 
81.8 82.4 80.8 8C.6  78.3 76.1 69.9 66.4 70.1 72.4 75.1 75.6 77.9 77.3 72.4 67.7 
79.4 80.2 79.7 79.7 77.6 75.9 69.1 67.1 67.0 68.5 73.9 70.4 73.0 71.5 68.0 63.7 



TABLE XVIII. - Continued. 

(b) 70 Percent of design speed. 

F R E  OUENCY ANGLE, DEG 
10 2 0  35 40 so 60 7 0  8 0  9 0  1 0 0  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

1/3-OCTAWE BAND SOUhD PRESSURE LtWELS (SPLJ ON 45.7 HETER RADIUS 

5 0  73.2 71.9 71.5 71.2 70.7 70.4 72.2 72.0 73.0 73.4 73.4 73.3 74.5 75.9 76 09 78.8 
6 3  70.5 71.0 70.7 7C.2 70.8 70.2 70.2 69 -0  7 0  e 2  71.0 72.3 73.6 74.5 76.0 77.0 78.4 
8 0  75.0 75.8 72  - 7  7C.2 70.5 69.3 71.0 70.2 71.7 72.3 73.8 75.4 77.2 79.0 79.7 81.2 

100 81.7 80.7 79.7 78.3 75.7 76.2 75.7 75 08 77.0 77.0 78.2 79.3 81.3 81.5 8 2  02 83.1 
1 2 5  84.2 84.6 83 04 81.6 80.6 79.2 79.4 78.9 79.6 80.6 82.1 82.5 82.9 83.1 83.6 82.8 
1 6 0  8 1  - 9  82.9 81.2 79.4 79.5 79.7 78.7 79.9 80.7 81.4 82.2 82.6 82.4 8 2  00 81 04 81.6 

2 0 0  79.9 77.9 78.2 77.6 77.1 70 e7 78.7 79.2 80.6 81.0 82.4 81.7 81.1 81.1 
2 5 0  78.9 78.8 78.8 78.8 79.8 81.3 82.8 84.4 86.4 86.7 86.3 84.9 81.9 80.0 
3 1  5 79.6 79.5 80.5 80.5 81.3 8 3  05 a5 .o 86.0 86.8 86.7 85.5 83.6 8 1  08 80.7 

409 77.0 77.8 78.@ 77.3 77.5 78.7 79.8 81.8 83.5 85.5 86.8 87.4 87.3 84.3 81.3 80.5 
5 0 0  77.4 78.0 76.7 75.2 76.5 77.5 78.0 80.0 81.9 83.7 85.5 86.3 86.2 84.5 8102 79.7 
6 3 0  76.4 76.8 75 .%74.3 74.3 75.1 75.8 77.6 79.4 82.1 83.6 84.5 84.6 83.6 80.1 78.0 

8 0 0  75.9 75.6 74.9 73.3 72.8 73.1 79.1 75.4 75.9 78.1 80.9 82.2 83.1 $2.4 78.4 77.7 
l e 0 0  76.5 77.0 75.4 73.2 72.4 72.0 72.7 73.4 74  e 0  75.7 77.9 79.5 80.5 80.0 76.4 75.6 
1 2 5 5  78.4 78.8 76.1 73.6 72.8 71.9 72.3 73.3 73.4 74.4 75.8 77.0 78.4 77.6 75.1 73.5 

1 6 0 0  89.1 80.2 77  06 74.7 72  e6 71.6 71.2 72  - 6  72.7 73.7 75.4 75.7 77.4 76.7 74  0 1  72.3 
2 0 0 0  88.4 90.2 87.2 E2.7 79.4 77.2 74.9 74.7 74.2 74.7 7 7  00 77.6 7 8  03 77.0 75.0 73.9 
2 5 0 0  85.2 86.4 e3.7 79.4 76.4 73.7 72.7 7 2  -4 72.7 73.5 74.7 76.6 77.9 75.9 73.4 7106 

3 1 5 3  82.5 83.2 80.2 77.4 75.0 72.2 71.4 7 1  -4 72.2 73.2 74.2 75.8 7 8  07 76.2 72.7 7 1  01 
4000 85.6 87.6 66.5 84.3 81.1 77.3 73.4 73.4 7 2  -4 73.3 76.6 76.9 79.6 78.4 74.6 71.4 
5 r o o  84.5 86.2 85.7 83.7 79.9 76.5 73.2 74.5 75.C 76.4 77.0 78.6 8 1  .o 78.3 73  05 7 1  04 

6 3 3 3  85.8 86.7 eb.5 85.8 84.9 82.3 77.3 75 .z 7 7  .D 79.0 80.3 81.2 84.7 79.9 76.9 7 4  00 
8 3 0 2  84.5 85.3 83 - 6  83.0 81.8 a t . 3  74.5 73.3 75.5 7P. 1 81.5 81.0 83.4 81.1 7 6 0 6  72.4 

I C 3 3 3  83.1 34.4 e3.7 83.8 81.7 83.5 74.2 72  e3 72.1 73.7 75.9 75.4 78.2 75.2 72.2 68.9 



05 

0 


FRE OUENCY 

5 0  
6 3  
8 0  

1 0 0  
1 2 5  
1 6 0  

200 
2 5 0  
3 1 5  

4 0 0  
503 

6 3 0  

80 0 
1000 

1 2 5 0  

1 6 0 0  
2 0 0 0  
2 5 0 0  

3 1 5 0  
4000 

5000 


6 3 0 0  
8000  

10000 

TABLE XVIII. - Continued. 

(c) 80 Percent of design speed. 

A N G L E ,  DEG 
1 0  7G 33 40 s c  6C 7 3  8 0  9 0  1 C O  1 1 0  1 2 0  1 3 0  1 4 0  1 5 0  1 6 0  

l I 3 - O C T A V E  B A N 0  SOUkD PRESSURE L E V E L S  ( S P L )  ON 45.7 METER R A D I U S  

81.7 73.5 77.5 7e.3 80.7 76.9 77.9 7 4 . 5  77.3 76.9 76.4 78.3 77.9 79.5 81.2 82.1 
72.4 73.6 72.6 72.2 72.7 72.2 72.2 72.9 73.2 73.6 74.9 76.8 78.4 78.9 81.1 81.9 
75.9 76.9 73.7 72.2 71.7 72.7 72.9 73.4 74.2 75.7 77.4 78.6 81.0 62.4 83.9 84.9 

83.0 81.7 79.8 78.3 77.5 81.2 79.0 78.7 81.3 81.8 82.2 83.6 84.8 86.3 87.8 87.9 
82.7 82.8 81.5 81.2 79.8 85.7 83.9 81.7 83.2 84.5 85.3 85.9 87.3 87.3 88.3 87.0 
80.8 8C.6 81.3 81.3 80.6 83.0 83.3 64.0 85 .1  85.5 86.1 87.2 87.1 86.8 86.0 85.9 

81.7 82.8 81.5 8 C . 5  81.0 81.8 81.7 63.2 82.7 83.2 83.8 84.8 85.2 85.3 84.8 84.9 
83.6 81.1 80.9 8C.8 81.8 81.8 83.3 84.1 86.1 88.1 89.4 89.5 89.6 88.6 86.4 84.3 
80.8 81.1 82.8 e2.8 84.0 84.5 85.6 86.8 88.5 89.8 90.5 90.4 89.1 87.6 85.8 85.7 

79.9 86.3 80.3 81.3 81.6 82.8 83.6 85.3 86.9 88.8 90.1 90.7 90.3 88.1 85.6 8 5 . 5  
79.6 80.4 79.8 79.4 80.3 81.4 82.3 84.8 86.3 87.9 89.6 90.2 89.8 88.1 85.4 84.2 
8 0 . 2  80.4 80.1 78.6 78.7 79.2 83.6 82.4 84.7 86.7 88.7 90.0 9U.1 87.9 84.7 83.1 

79.9 79.4 78.9 77.6 77.6 77.7 79.1 80.1 81.1 83.6 86.2 88.3 89.1 87.1 83.1 8 2 . 1  
79.5 79.9 78.4 77.5 75.9 76.2 76.9 77.9 78.9 8C.7 83.4 86.1 87.0 85.2 81.7 80.2 
80.9 81.0 79.3 77.2 75.4 75.9 76.1) 77.0 77.4 78.9 81.4 82.6 84.4 83.2 80.4 78.4 

82.3 82.3 80.2 77.7 75.5 75.6 75.5 76.6 77.1 78.1 80.5 80.9 83.3 81.5 79.3 77.2 
85.1 84.1 82.2 79.2 76.7 76.4 75.7 76.4 77.1 7 R . 4  80.8 81.5 82.6 80.8 78.5 76.9 
89.9 91.8 89.6 86.6 84.1 80.9 78.4 78.1 78.4 79.6 81 .3  83.9 84.9 81.8 79.1  78.0 

85.5 85.4 83.4 8C.6 78.2 76.2 76.1 75.9 77.1 78.6 80.2 82.5 84.7 81.4 78.1 76.6 
86.7 87.8 86.2 84.5 80.7 78.2 76.0 76.7 76.7 78.3 81.3 82.1 84.6 82.1 78.7 75.5 
88.8 90.3 90.3 9C.7 85 .7  82.9 79.9 79.2 79.4 80.9 82.7 83.5 85.2 82.2 77.9 75.5 

87.9 88.1 87.9 87.7 86.1 83.7 80.3 79.1 89.9 83.0 85.0 86.0 89.0 83.5 81.0 77.7 
88 .5  89.2 88.0 88.2 87.0 85.7 80.3 79.5 80.3 83.0 85.8 86.5 88.3 85.6 61.5 77.0 
86.8 87.7 87.3 E7.0 85.0 84.C 78.8 76.8 77.3 79.0 81.3 80.9 83.6 80.2 77.4 73.7 



TABLE XVIII. - Concluded. 

(d) 90 Percent of design speed. 

F R E C U E N C Y  A N G L t ,  D E 6  
1C' ?f 7 3  45 5 C  6 0  7C 8 0  9 0  l C 0  110 120 130 140 150 160 

1/3-0 tTAVE G A N D  SOUkO PRESSUR� LEVELS (SPLI ON 45.7 METER R A D I U S  

5 3  7 7 . 8  76.1 7 8 . 8  81.3 76.8 81.1 78.1 7 7 . 1  77.8 81.6 80.3 81.3 81.8 83.3 85.3 86.7 
6 3  74 .6  76.3 77.1 77.1 7 3 . 3  76.6 76.6 76.1 76.3 70.3 80.1 80.1 81.6 83.8 85.1 86.7 
80 7 9 . 3  79.8 77.1 77.3 73.6 76.1 76.3 76.1 77.8 7 9 . 1  81.8 82.1 84.3 86.3 88.6 90.2 

1 C D  86.1 86 .1  84.6 84.6 8Z.8 85.1 82.3 (34.1 85.3 85.6 88.3 88.3 90.3 90.8 92.1 92.4 
1 2 5  85.6 87.6 �6.3 85.8 89.1 84.6 83.8 85.6 87.1 87.8 89.8 90.3 91.1 91.3 91.8 91.5 
1 6 7  83.6 85.4 65.9 85.9 8Z.9 86.9 66.6 (17.9 88.9 89.6 90.4 90.6 90.1 90.1 89.4 90.2 

200 87.3 86.1  86.6 e5.1 64.6 84.6 84.6 86.6 86.3 86.8 87.3 88.6 88.8 88 .8  89.3 89.7 
2 5 0  65.C 85.8 85.9 65.5 84.8 85.8 85.5 (i6.5 89.8 90.3 92.0 92.8 93.5 92.0 90.5 88-9 
315 84.C 85.5 65.8 8t .5 86.5 87.5 88.5 90.3 91.0 92.8 93.5 93.3 92.3 91.0 90.3 89.9 

4 G C  83.6 84.3 85.1 65.6 85.3 85.6 86.6 88.1 89.6 91.6 93.1 93.8 93.8 91.8 90.1 89.2 
50s 83.5 85.8 94.3 �4.3 85.0 85.C 86.8 88.0 89.5 91.0 92.5 93.1 93.5 91.0 90.3 88.7 
63: 83.4 85.7 ~ 3 . 9  83.7 8 3 . 7  83.7 84.4 a6.4 81.9 89.9 91.7 93.0 93.9 91.2 89.2 87.8 

R O C  84.7 85.2 84.3 85.7 83.2 02.5 63.7 84.5 85.5 88.0 90.2 92.7 93.7 91.2 88.2 86.9 
l E O U  84.6 85.1 83.6 83.1 82.1  8 1 . 1  82.1 82.9 8 3 . 4  85.9 88.4 90.9 91.6 89.9 86.9 85.7 
125Cl 85.5 85.7 E3.7 82.5 81.5 81.0 81.5 82.2 82.5 8 4 . 5  86.7 88.2 90.2 88.0 86.2 84.1 

1 6 3 5  86.1 8 6 . 1  9 3 . 9  82.4 81.1 80.1 80.1 81.4 81.6 83.1 85.6 86.1 88.4 8606 85.1 83.0 
23JC 87.3 07.3 85.5 83.8 82.5 81.C' 80.3 61.6 81.9 83.6 8 5 . 4  86.3 87.6 85.1 83.6 82.3 
2530 91.8 93.3 90.8 9C.3 87.8 84.C 82.5 81.8 82.3 83.8 8 5 . 5  8703 88.5 85.5 83.3 81.9 

3 1 5 0  91.4 92.7 92.7 89.2 87.4 85.9 82.9 81.4 82.4 83.7 85.7 87.7 89.7 86.4 83.4 81.9 
4 C C 3  69.6 91.1 E7.1 6e.3 8 5 . 3  82.6 8 3 . 9  81.e 81.3 83.3 86.3 86.7 88.9 86.2 83.7 81.1 
500C 91.6 92.8 93.1 93.1 88 .1  84.8 82.6 82.6 82.e 85.3 86.3 87.6 88 .8  84.8 81.8 80.0 

63DC 90.8 91.8 91.6 92.8 9C.4  87.1 84.1 62.8 84.1 86.9 8 8 . 8  88.9 91.3 87.6 84-5 81.8 
B O O 0  95.3 91.5 91.5 31.8 89.0 86.C 82.3 82.3 83.3 86.3 89.3 89.9 91.8 87.0 85.0 80.8 

I O C C O  88.3 89.5 83.3 YC.3 87.8 85.3 61.3 8 0 . 8  80.8 82.7 8 5 . 0  84.8 87.2 89.7 81.5 77.7 
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[a) Original QF2stator vanes. (bI-Long-chord stator 
Figure 1. - Fan stator vanes (viewed from downstream). 
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Short configuration Long configuration 

Figure 2. - Developed views of length variations. 
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(a) Long-chord stator on work table. 
Long configuration-1 

Thnae-quarter configurationi\cShort configuration I 
'$:..:w 

Surface 1 I 
3:. *>:+:*, I\ .... -


-0.56 ( 2 2 . 3 5 1 4  Surface 2 
-0.70 (27.75)

2 . 1y E - 7 5 1b Surface Open area, 3Perforated-facing-sheet Honeycomb backing Predicted frequency 

0.92 (36.42).-= 
1.68 (66.42) 

1.80 (J1.82) 

percent hole diameter thickness of maximum 
noise attenuation, 

mm in. cm in. Hz 

(b) Stator length variations. (Dimensions are in meters (in. ).) 
Figure 3. -Long-chord stator configuration. Suppressor perforated facing sheet: thickness, 0.51 millimeter 

(0.020 in-); material, aluminum; honeycomb cell size, 0.95-centimeter (Win . )  hexagons. 
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Flow 0.724 -0.686 (27) \ 
\ 

\ 
\ 

I) 
(28.5) ,-* 

1 Surface2 7 --.. ' 
0.508 4surface 3

-0.635 (25) 

1250 
3150 

1600 

Figure 4. - Inlet suppressor. Perforated facing shee t  thickness, 0.51 millimeter (0.020 in. k material, 
aluminum; honeycomb cell size, 0.95-centimeter (3/8-in. ) hexagons: hole diameter, 0.81 millimeter 
(0.032in. 1. Open area. 2.5 percent. (Dimensions a re  in meters (in.). 1 



30.48 

Flow II) 

Figure 5. -Exhaust suppressor. Perforated facing sheet: thickness, 0.51 millimeter (0.02 in. 1; material, 
aluminum; honeycomb cell size, 0,95-centimeter (3/8-in. hexagons; hole diameter, I. 27 millimeters 
(0.050 in. 1; honeycomb backing depth, 2.24 centimeters (0.88 in.). Open area, 8 percent; predicted 
frequency of maximum attenuation, 1250 hertz. 

i a j  i e s  sic?. 

Centerline 
of fan rotor 

N 	 D rive-motor 
building 

m pu,oo ft) LGearbox 

-Microphones 

(bt Plan view of test site. 

Figure 6. - Full-scale fan test facility. 

85 




Stator Exhaust duct 
,-$- inactive Inactive 
-6-Active Inactive+Active Active 

140 

I30 

120 

(a) 60 Percent of design speed. 

150 r 

120 uL I  LLLL - -. 1-1 L I l L L L i  
5
0. (b)70 Percent of desiqn speed. 

120 

(c)  80 Percent of design speed. 
1% 

140 

120 I
t 

L . 1 - 1  1 d . L --L 1 I l.,_LJ 
_. 103 104102 

Frequency, Hz 

(d) 90 Percent of  design speed. 

Figure 7. - Total sound power level variation wi th frequency for short  stator 
configuration wi th active three-r ing inlet. 
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1% 

Stator Exhaust duct 

-0- Inactive Inactive 
140 -0-Active Inactive 

-A- Active Active 

130 


120 


110 I 2 
(a) 60 Percent of design speed. 

% (b)  70 Percent ofdesign speed.
-
- l X , r  R 

110 t I I 1 I I I l l 1 L& 
(c) 80 Percent of design speed. 

1% 

140 


tt 
(d) 90Percent of design speed. 

Figure 8. - Total sound power level mriation with frequency for long stator 
configuration with active three-ring inlet. 
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Stator Exhaust duct 
- -$- Inactive Inactive 

-a--
Active Inactive 
-@-- Active Active 

140 


1% 

120 


110 L!I I l l l l  I I I l l l l l l  
(a) 60 Percent of design speed. 

r
I 

120 /
110I_I 	 I I I I I l l  I I I I l l l l  

( c )  80 Percent of desiqn speed. 

(d) 90 Percent of design speed. 

Figure 9. - Rear-hemisphere sound power level var iat ion wi th frequency for 
short  stator conf igurat ion wi th active th ree- r ing  inlet.  
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Stator Exhaust duct 

-0- Inactive inactive 
-0-Active Inactive 
& Active Active A 

I I . l d L L L l  
(a) 60 Percent of  design speed. 

110't 1 1 1 I I rlrl 1 I 1 I I I l l l 

(c )  80 Percent of design speed. 

140 


130 

IZ0!
 110 I 1 1-1_1lIIl I I U 
102 103 Id' 

Frequency. Hz 

(d) 90Percent of design speed. 

Figure 10. - Rear-hemisphere sound power level var iat ion w i th  f r q u e n c y  for 
long stator conf igurat ion w i th  active t h r e e r i n g  inlet. 
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0 Inactive stator and inactive exhaust duct 
minus active stator and active exhaust duct 

0 Inactive stator and inactive exhaust duct minus 
active stafor and inactive exhaust duct 

la)  M1 Percent of design speed. 

-5 
(c i  80 Percent of desiQn soeed. 

-5 

102 103 104 

Frequenry. HZ 

(d) 90Percent of design speed. 

Figure 11. - Rear-hemisphere sound power level reduction with frequency 
for short stator mnfiguration with active three-ring inlet. 

0 Inactive stator and inactive exhaust duct minus 
active stator and active exhaust duct 

U Inactive stator and inactive exhaust duct minus 
active stator and inactive exhaust duct 

-L
I I 1 I I I I I  I 1 I I 1  I l l 1  
(a)  60 Percent of design speed. 

- 5 L I I I I 1 1 1  1 I I I L d J  
(b)  70 Percent of design speed. 

20, 

(d) 90Percent of design speed. 

Figure 12. - Rear-hemisphere sound power level reduction with frequency
for long Stator configuration with active three-ring inlet. 
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m 

Hard open inlet, -ha,! exhaust duct. 
original stator (OF21 

Long-chord stator 	 Active threer ing inlet. 
active exhaust duct, 
active long-chord stator IQF-IAI 

Hard open inlet. 
bhard exhaust duct

Exhaust splitter 
1QF-31 	 Active three-ring inlet. 

aclpe exhaust duct, 
active exhaust splitter 

(a1 �4Percent of design speed. 

15 

10 -
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m 
d 

b 5 
E 
-c1 

io  
c 
._2 -5 

F (b) 70 Percent of design speed.-

( ~ 1 8 0Percent of design speed.
15 


10 

5 


0 

- 5  I I I I I I l l 1  
102 103 104 

Frequeng. Hz 

(dl 90Percent of design speed. 

Figure 13. - Comparison of rear-hemisphere sound power levei reductions for 
long-chord stator and exhaust splitter ring. 
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Stator surfaces 
-c-- Inactive 

(a) 60 Percent of design speed. 

120 

(b) 70 Percent of design speed. 


t 
120 0 

(c)  80 Percent of design speed. 

1 3
120 3103 104 

102 


Frequency, Hz 

(d) 90 Percent of design speed. 

Figure 14. - Total sound power variation with frequency for short stator con
figuration with inactive inlet and inactive exhaust duct. 
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Stator surfaces 
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-A- Active 
140 
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120 

(a) 60 Percent of design speed. 
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j 120. I I I I I I l l 1 I !U 

>
z (b )  70 Percent of desiqn speed.

f 1% 
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-
a, 
s 
," 140 c 
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v) 

120 I I I I I l l ! !  I 1 I I I I l l 1  

(c )  80 Percent of design speed. 
1% 

140 

120 I I I l l I I I I I I I I I I I  I l l  

la2 103 104 
Frequency, Hz 

(d) 90 Percent of design speed. 

Figure 15. - Total sound power variation wi th  frequency for long stator con
f iguration wi th  inactive in let  and inactive exhaust duct. 
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Stator surfaces 
-0- Inactive -+-+- Active 

m 
130 I I I I I I I I I l l l l  

2

0- (a) Short stator configuration. 

Stator surfaces 

2- Inactivesa -6- Active 
140 

-2z 
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5'5 130 
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120 L U - L L L U J  
102 103 

Frequency, Hz 

Figure 17. - Front-hemisphere sound power variation wi th  frequency for 
long stator configuration with inactive in let  and inactive exhaust duct at  
90percent of design speed. 
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u m  
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Stator surfaces 
-r a -e- Active 

U Inactive 

-*
'0 

!=V 

v, 

I I 1 I 1 
20 40 60 80 100 120 140 160 180 

Angle from inlet, deg 

Figure 18. - Sound pressure level variation wi th  angle from inlet  for long stator configuration wi th  in
active in let  and inactive exhaust duct - for 1600hertz-center-frequency. 113-octave band at  90per
cent of design speed. 

Frequency, Hz 

(b) 90 Percent of design speed. 

Figure 19. - Front-hemisphere sound power level 
reductions from original-stator. hard-inlet. hard-
exhaust base. Short active stator; active exhaust 
duct. 

95 




a 

Stators Inlet Exhaust duct 
+Original  Hard Hard 

Inactive short  Hard Inactive 
--A-- Active short Active three r i n g  Active 

a (a) Short  stator configuration.
\ 

102 103 104 
Frequency, Hz 

( b l  Long stator configuration. 

Figure 20. - Rear-hemisphere sound power level variation at 90 percent of 
design speed. 
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IIr I 	

Acoustic in let  
wi th three acoustic 
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Figure 21. - Configurations. 
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