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ABSTRACT
 

Three supersonic helical tip speed propellers were tested in the
 
NASA Lewis 8- by 6-Foot Wind Tunnel. This is a perforated-wall wind
 
tunnel but it does not have acoustic damping material on its walls.
 
The propellers were tested at tunnel through flow Mach numbers of 0.6,
 
0.7, 0.75, 0.8, and 0.85 with different rotational speeds and blade
 
setting angles. The three propellers, which had approximately the same
 
aerodynamic performance, incorporated different plan forms and differ
ent amounts of sweep and yielded different near field noise levels.
 
The acoustically designed propeller had 450 of tip sweep and was sig
nificantly quieter at X = 0.8 cruise than the straight bladed pro
peller. The intermediate 300 tip sweep propeller, which was swept for
 
aerodynamic purposes, exhibited noise that was between the other two
 
propellers. Noise trends with varying helical tip Mach number and
 
blade loading were also observed.
 

SUMMARY
 

A high tip speed turboprop engine is being considered as a pro
pulsor for a future energy conservative airplane. When the turboprop
 
airplane is at cruise, the combination of the airplane forward speed
 
and the propeller rotational speed results in supersonic helical veloc
ities over the outer portions of the propeller blades. These super
sonic blade sections could generate noise that would cause a cabin en
vironment problem. In order to explore this problem, three 0.622 meter
 
(24.5 in.) diameter propellers were acoustically tested in the NASA
 
Lewis 8- by 6-Foot Wind Tunnel. This is a perforated-wall wind tunnel
 
but it does not have acoustic damping material on its walls. The pro
pellers were tested at tunnel through flow Mach numbers of 0.6, 0.7,
 
0.75, 0.80, and 0.85 with different rotational speeds and blade setting
 
angles. The three propellers, which had approximately the same aero
dynamic performance, incorporated different plan forms and different
 
amounts of sweep and yielded different nedr field noise levels. The
 
acoustically disigned propellei, SR-3; had 45 of tip sweep and was.
 
significantly quieter at Mach.0.8 cruise than the straight bladed pro
peller, SR-2. The intermediate 300 tip sweep propeller, SR-lm, which
 
was swept fbr aerodynamic purposes, exhibited noise that was between
 
the other two propellers. Enhanced pressure-time traces indicated that
 
SR-2 and SR-im exhibited shock-like pressure traces at Mach-0.8 cruise
 
while the SR-3 propeller did not appear shock like. Noise trends with
 
varying helical tip Mach number and blade loading were also observed.
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INTRODUCTION
 

One of the candidate engines for a future energy conservative
 
airplane is a high tip speed turboprop. When the turboprop airplane
 
is at cruise, the combination of the airplane forward speed and the
 
propeller rotational speed results in supersonic helical velocities
 
over the outer portions of the propeller blades. During flight these
 
supersonic blade sections and associated shock waves generate sigpi
ficant noise that might become a cabin environment noise problem.
 

For the purpose of obtaining a preliminary indication of the
 
noise from this type of propeller, three propellers were tested in
 
the NASA Lewis 8- by 6-Foot Wind Tunnel. These propellers were
 
designed and fabricated for NASA by the Hamilton Standard Division
 
of United Technologies Corporation. The three propellers that were
 
tested incorporated different planforms and different amounts of
 
sweep and were therefore expected to give different noise levels.
 
The propellers were nominally 0.622 meter (24.5 in.) in diameter and
 
the acoustic information was gathered as an addendum to aerodynamic
 
testing. The Lewis 8- by 6-Foot Wind Tunnel does not have acoustic
 
damping material on any of its walls. Some of the possible effects
 
of the untreated test arena on the acoustic data are discussed in
 
reference 1 and later in this report. The data reported are the
 
first acoustic results obtained for these high speed propellers
 
operating at design rotational speed and cruise Mach number.
 

APPARATUS AND PROCEDURE 

Propellers
 

Three eight-bladed propellers designed for blade tip supersonic
 
helical velocity at 0,8 Mach number cruise were tested in the 8 by 6
 
wind tunnel to obtain noise data. The propellers were nominally
 
0.622 meter (24'.5 in.) in diameter and a photograph of the three
 
individual blades is shown in figure 1. The three blades have been
 
designated SR-2, SR-Im and SR-3. The SR-2 blade is similar to a
 
conventional straight propeller blade but with a long chord and a
 
relatively low thickness to chord ratio of 2 percent at the tip. The
 
SR-im blade has some sweep built into the outboard sections. This
 
sweep was designed to reduce the normal Mach number relative to the
 
blade, thereby delaying the formation of shocks to a higher helical
 
tip Mach number. This sweep was primari4y aerodynamic for the
 
purpose of reducing losses on the blade and amounted to about 300 
of sweep .at the tip. The SR-3 propeller blade is an attempt to 
incorporate sweep both for aerodynamics and as a noise control measure. 
The SR-3 blade has about 450 of tip sweep which gives even more of a
 
delay inshock formation and a significantly different hub to tip
 
distribution of sweep than does SR-im. The radial distribution of
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sweep on SR-3 is to provide a phase cancellation of the noise from
 
the different radial sections and provide an additional noise reduc
tion. Further design details of the three propellers can be found
 
in references 2 to 4 and a comparative listing of the propellers is
 
found in table I.
 

Installation and Tests
 

The acoustic tests were performed in the Lewis 8- by 6-Foot
 
Wind Tunnel. A plan view of this tudndl is shown in figure 2(a)
 

a picture of the SR-3 propdller in the test sedtion is shown in
 
figure 2(b). Six pressure transducers were installed in plugs placed
 
in the tunnel bleed holes visible in figure 2(b). The location of
 
the transducers were limited by the location of the available bleed
 
holes. Four transducers were installed in the top wall and two were
 
installed in the side wall. A sketch showing the location of the six
 
transducers is found in figure 3.
 

The test points reported herein are summarized in figures 4, 5
 
and 6 which are for propellers SR-2, SR-2m and SR-3, respectively.
 
In these figures each test point is presented at its value of power
 
coefficient, C and advance ratio J. (A symbol list with definitions
 
are found in the appendix.) In each of these figures part (a) is for
 
the data taken at a tunnel Mach number, mT, of 0.8 and part (b)are
 
the points taken at the other tunnel Mach numbers of 0.6, 0.7, 0.75,
 
and 0.85. In part (a)the different symbols indicate different blade
 
angles while in part (b)all of the data were taken with the same
 
blade angle. This blade angle in part (b) is the angle which would
 
produce the cruise conditions at a tunnel Mach number of 0.8. The 0.8
 
Mach number data at this angle which are shown in part (a)are also
 
reported on part (b). In addition to the test points indicated on
 
these figures some limited data were taken with the SR-3 propeller in
 
a feather condition (propeller almost stationary with the tunnel
 
operating at different Mach numbers) to obtain an indication of the
 
tunnel background noise.
 

RESULTS AND DISCUSSION
 

The signals from the six pressure transducers and a once per
 
revolution trigger signal were recorded on magnetic tape. Narrow
 
band data from 0 to 10,000 Hertz, with a bandwidth of approximately
 
26 Hertz, were taken at all of the test points indicated in figures
 
4, 5 and 6. The sound pressure levels for the first eight harmonies
 
for the tests points are tabulated in tables II, III and IV. In
 
addition, to provide pressure-time pulse shapes, some of the test
 
data were "signal enhanced" by averaging the pressure signals from
 
many revolutions of the propeller using the once per revolution
 
signal as a trigger.
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Background Noise and Tunnel Wall Reflections
 

Two areas of concern exist about the quality of the noise data
 
in this tunnel. These are the tunnel background noise and the tunnel
 
wall reflections and their effect on the data. The tunnel background
 
noise problem exists primarily because the tunnel drive compressor is
 
so close to the test section (see fig. 2(a) that its noise might be
 
louder than the propeller. The noise of this compressor was measured
 
previously with nothing in the test section (ref. 5). During the
 
present investigation baseline noise signatures were taken with the
 
SR-3 propeller installed in the tunnel but with the blades in a
 
feather position. Selected comparisons are made between the spectra
 
of the SR-3 propeller at a simulated cruise condition and at the
 
feather position in figure 7. Figure 7(a) is a comparison made at a
 
tunnel Mach number of 0.8 at transducer position number 3. As can be
 
seen the propeller tones are above the tunnel background. It should
 
however be noted that the broadband noise between the tones is con
trolled primarily by the tunnel background. In figure 7(b), which
 
is at a tunnel Mach number of 0.6, the propeller blade passage tone
 
is just barely visible above the tunnel background. The harmonics of
 
the tone have been masked by the tunnel background noise. Some of
 
the propeller broadband noise is indicated in this figure. However
 
the propeller broadband noise shows up at only a few test conditions
 
and is therefore not covered in this report. At some test conditions
 
(not shown in fig. 7) the entire propeller spectrum is masked by the
 
tunnel background noise. In tables II, III and IV the tone levels are
 
tabulated for those conditions where the tones are visible above the
 
tunnel background and those where the tunnel background masks the
 
tone have been indicated by the symbol N.V. for not visible.
 

The other problem that might exist with the data is reflections
 
of the propeller noise from the walls of the tunnel. Although it is
 
not possible to prove that the propeller noise data measured in the
 
tunnel are free of reflection-caused errors, some indications exist
 
that the problem is not as severe as first thought possible. Since the
 
tunnel walls were not acoustically treated, it was possible that the
 
reflections in this tunnel might have produced a reverberant level
 
which would be too high to obtain useful data. Two factors indicate
 
that this was not the case. By observing the four top wall mounted
 
transducers a significant directivity of the blade passage tone is
 
observed in the axial direction. For example, in table II for the
 
SR-2 propeller simulated cruise conditions (tunnel Mach number =
 
0.8, 600 blade angle J = 3.07, Cp = 2.04) a 16-dB difference exists
 
between the blade passage tone at the third and first transducer
 
positions. At most, but not all, test conditions a reduction with
 
distance can also be observed. Again referring to the same test con
dition in table II, a reduction in the blade passage tone of 7 dB can
 
be observed between the "close" side wall transducer No. 5 and the
 
"far" top wall transducer No. 2, both located at 900 to the pro
peller. This falloff of the noise with distance and the observed
 
directivity of the noise indicate that the tunnel reflections do not
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everywhere dominate the direct-incidence noise signals. This gives an
 
indication that valid information concerning the noise generated by
 
these propellers was obtained. The strength of the reflections in the
 
tunnel may have been affected by the tunnel bleed holes (see fig. 2(b))
 
acting as acoustic absorbers to improve the tunnel acoustic properties.
 
Another possibility is that the large flow velocity and thus large
 
convective effect in this tunnel does not allow the buildup of a high
 
reverberent level.
 

Simulated Mach 0.8 Cruise
 

Spectra. - The most significant noise data taken during this test
ing were the simulated design cruise data at a tunnel Mach number of
 
0.8. The three propellers were all tested to simulate a cruise con
dition with a tip Mach number of 0.821 and a helical tip Mach number, 
MH, of 1.147. In tables II, III and IV these cruise points occur at 
J = 3.07 for all propellers and at a B = 600 for SR-2 and SR-im and 
= 61.30 for SR-3.
 

The most complete set of directivity data is on the top wall where
 
the four transducers are at approximately 770, 900, 1100 and 1300
 
angles from the inlet axis. The largest noise levels at M = 0.8
 
cruise on this top wall were obtained at the No. 3 (1100) transducer
 
position for all of the propellers, therefore this position will be
 
used as the comparison point for the 0.8 data. Figure 8 is a com
posite plot of the narrow-band spectra for this No. 3 transducer.
 
Figure 8(a) compares SR-2 and SR-im while 8(b) shows SR-2 and SR-3.
 
As can be observed from figure 8(a) SR-im is 1 to 2 dB less noisy
 
than SR-2 at the blade passage tone and is lower at most of the
 
harmonics with 4 x BPF being an exception. The noise reduction between
 
SR-2 and SR-im may be a result of the aerodynamic sweep incorporated
 
in SR-im. It can be observed from figure 8(b) that SR-3 is slightly
 
more than 5 dB quieter than SR-2 at the blade passage tone. Since
 
SR-3 incorporated sweep tailored to yield an acoustic reduction at
 
this cruise condition, the 5 dB reduction indicates merit for this
 
acoustic technique. Again reductions in the harmonics were present
 
with 4 x BPF being the exception.
 

Directivity. - The general trend observed at the 1100 angle for
 
the Mach 0.8 cruise condition occurred at other angles also. Figure 9
 
is a plot of the blade passage tone for the four positions on the top
 
wall. The noise levels measured by transducers 5 and 6, which are on
 
a closer wall, are not presented on this figure because it is not clear
 
how the values should be translated to the more distant top wall. This
 
stems from an uncertainty in both the correction for attenuation with
 
distance in this partially-reverberant tunnel and in the proper dis
tance to use. Figure 9 shows the same general trend as figure 8 with
 
SR-hm being slightly quieter and SR-3 being significantly quieter
 
than SR-2. In this figure it is seen that at Mach 0.8 cruise the
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noise from these three propellers differs only slightly near the front
 
(position 1) and tends to have the largest differences in the rear
 
(position 4). The difference between SR-2 and SR-3 ranges from about
 
2 dB at position 1 to over T dB at position 4.
 

Pressure pulse. - Significant differences in character also eaxis
ted among the "signal enhanced" pressure traces for the three propelr
 
lets. these traced were taken by triggering the start of the averaging
 
with a once per revolution signal. The signals were averaged 1024
 
times td obtai' the traces presented in figure 10. Figure 10 presents
 
the averaged traces for the transducer closest to the propeller which
 
was ideated at position 5 (900 dn the side wall). The total time for
 
figure 10 is ;03'seconds and the traces for approximately three suc
cessive propeller blades can be seen on each figure. As can be seen
 
in figures 10(a) and (b) the traces for SR-2 and SR-lm show a steep
 
fronted Pave which approaches the classic N wave shock pattern. How
ever, in the plot for the quieter SR-3 blade, figure 10(c), an almost
 
sinusoidal wave was observed which is also of considerably less
 
amplitude. These differences in the character of the traces indicate
 
that the acoustic sweep built into SR-3 has been successful in reducing
 
the sharp pressure rises that would normally be associated with super
sonic helical tip speed prdpellers and which were present in SR-2 and
SR-im.
 

Projectioad to full scale. - Even though the acoustic conditions
 
were not optimum in this tunnel, the projections of the scale model
 
cruise condition tunnel measured data to the fuselage of a full scale
 
airplane are of interest. In the projection of this data the sound
 
till be as§unied to scale as 10 times the log of the propeller input
 
power ratio and the attenuation with distance as 20 times the log of
 
the distance ratio. If the full scale noise is observed at the same
 
normalized distance measured in propeller diameters as the scale data,
 
the power and distance corrections cancel out. It is assumed in this
 
projection that the "pressure doubling effect" of the wall of the tun
nel is the same as that for the fuselage so no correction is necessary.
 
The only magnitude correction to this data is then due to the differ
ences in atmosphere conditions between the tunnel test and the 10.7
 
kilometer (35 000 ft) cruise condition. For the Mach 0.8 conditions
 
the tunnel was operating at an average temperature of 279 K (503 OR)
 
and an average pressure of 0.78x105 N/M2 (11.3 psi). The standard
 
conditions at 10.7 km (35 000 ft) are a temperature of 219 K (394 OR)
 
and a pressure of 0.24x105 N/M2 (3.46 psi). Using these conditions,
 
figure 2.3 page 36 of reference 6 indicates that the tunnel data
 
should be reduced by 4.5 dB. This correction is for the M = 0.8
 
tunnel condition and different corrections would apply at other tunnel
 
conditions. With this correction, the projected blade passage tone
 
levels at their maximum positlon (1100 position 3) for the full scale
 
propellers, measured on the airplane fuselage 1.5 diameters from the
 
propeller tip, are from figure 9: SR-2, 145 dB; SR-lm, 143.5 dB; and
 
SR-3, 139.5 dB.
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Data Trends
 

Variation with helical tip Mach number. - The variations of the
 
noise with helical tip Mach number (the resultant of the axial and
 
circumferential Mach numbers) are of particular interest for observing
 
the behavior of the three propellers. Figure 11 is a plot of the
 
maximum blade passage tone on the top wall versus the helical tip Mach
 
number. These values were obtained by operating the propeller at a
 
fixed blade setting angle at different tunnel Mach numbers. The ad
vance ratio, J, for all of these data points was held at a nominal
 
3.06 to attempt to approximate the probable manner in which:a given
 
propeller would operate at the different cruise Mach numbers. This
 
plot approximates the noise of propellers designed to operate at these
 
different Mach numbers. On figures 4(b), 5(b), and 6(b) the test
 
points are the cluster of points in a vertical line at an advance ratio,
 
J, of 3.06. As can be seen this resulted in only a small variation in
 
power coefficient for the points presented. However, a significant
 
variation in total power does exist, so these are not constant power
 
curves. Another method of obtaining these trends with helical tip
 
Mach number would have been to investigate the data at a constant
 
tunnel Mach number and varying blade setting angles, to give the same
 
power loading. These would be represented by horizontal lines on
 
figures 4(a), 5(a), and 6(a). Because of the lack of available data
 
(see figs. 4(a), 5(a), 6(a), and tables II, III, and IV) and the
 
limited helical tip Mach number range this approach was not profitable.
 

The data presented on figure 11 show definite trends of the data
 
with helical tip Mach number. The plots for the three propellers all
 
exhibit a region of sharp noise increase with increasing helical tip
 
Mach number which is then followed by a region where the noise levels
 
off. These curves are similar in shape to the noise curve for various
 
existing propellers operating at different cruise Mach numbers presen
ted in figure 20 of reference 7. Some interesting trends exist in the
 
data on figure 11. It appears that the aerodynamic sweep of SR-lm
 
(300 at the tip) has delayed the sharp rise of the noise to a higher
 
helical tip Mach number. This gives the SR-im blade a significant
 
noise advantage over the SR-2 blade in the helical Mach number range
 
from about 0.85 to 1.0. However as the cruise point at a tunnel Mach
 
number of.0.8, helical tip Mach number = 1.14, is approached, the
 
sweep benefit is lost and the SR-lm propeller is only slightly quieter
 
than SR-2. The SR-2 and SR-lm have almost the same noise at a helical
 
Mach number of 1.2.
 

The data for the SR-3 propeller shows even more of a helical tip
 
Mach number delay in the start of the noise rise than did SR-lm. This
 
is probably attributable to the increased amount of tip sweep, 450 for
 
SR-3 as opposed to 300 for SR-lm. In addition to having increased
 
sweep, the SR-3 blade had the sweep tailored to provide an additional
 
noise reduction. This additional reduction appears to be present in
 
the data of figure 11. Whereas both SR-lm and SR-2 tend to have the
 



same asymtotic noise level at higher helical tip Mach nmmbers the SR-3 
asymtote appears to be abqut 5 decibels lower. So the ,SR-3 design 
shotqs oth a delay in -the helical tip Mach number where the noise in
creases and also a lower level to which the noise rises.
 

The pressure-time traces of-data observed above and below the 
sharp Aoise rise showlarge differences for the SR-2 propeller. 
Figure 12 shows the SR-2 enhanced pressure-time trace for the 0.857 
helical Mach number case of figure 11. When figure 12 is compared with 
the pressure-time -trace at a helical Mach number of 1.14 shown in 
figure 10(a), it can be seen that the trace which was a sharp shock
type N wave at 1.14 ,helical tip Mach'number -has taken on a smooth 
sinusoidal appearance at 0.857. This tends to indicate that the
 
sharp r±ises in the noise curves of figure 11 are associated with
 
transition from subsonic to supersonic ilows on the propeller blades.
 
This also lends some credence to the supposition that the sweeps
 
incorporated in SR-tm and SR-3 lower the normal Mach numbers to the
 
blades and move 'the'noise rise to a higher helical tip Mach number.
 

Variation with loading. - The variation with loading at a tunnel 
Mach of 0.8 is shown in figure 13 where the maximum blade passage tone 
is plotted versus C,. The ,data are all taken at a helical tip Mach 
number of approximately l.14 achieved by taking test points in a ver
tical line at J= 3.06 on figures 4(a), 5(a),, and ,6(a). These points 
are taken at 4ifferent blade setting angles and represent a consider
able range of loadings with Cp varying from near 0 to over 2.0. On 
figure 13 the noise -f all three propellers depends slightly on power 
coefficient with the variation in the blade passage tone being less 
than 10 dB reduction for the entire range. The slope of the lines 
appear to be almost the same for the three propellers indicating the 
same loading behavior. The data suggest that ,some reduction in noise 
might be achieved by decreasing the loading on the blades. At least 
part of the reduction, however, would probably be lost because the 
size of -thepropeller would have to 'be increased to provide the same 
total propulsive force for a given airplane. 

CONCLUDING REMARKS
 

Three supersonic helical tip speed propellers were acoustically
 
tested in the NASA-Lewis 8- by 6-Foot Wind Tunnel. Data are presented
 
with the three propellers operating at a simulated cruise condition,
 
with a tunnel Mach number of 0.8, a rotational tip Mach number of 0.821
 
and therefore-a helical tip Mach number of 1.14. These data indicate
 
that the straight bladed prbpeller, SR-2, was the noisiest. The SR-lm
 
propeller which-incorporated'some aerodynamic sweep was marginally
 
quieter than SR-2. -The third propeller, SR-3, which had a sweep dis
tribution tailored for noise reduction purposes, showed the lowest
 
noise level. This reduction in blade passage frequency noise of SR-3
 
from the levels of SR-2 ranged 'from'2 to 7 dB at the measuring'points
 
on the top wall of the wind tunnel, The peak blade passage .tone noise
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level on this wall was reduced aver 5 dB. Enhanced pressure-time
 
traces for SR-2 and SR-lm were "N" shaped and shock-like in nature.
 
The SR-3 pressure traces were sinusoidal, possibly indicating that the
 
sweep on the SR-3 blades had sufficiently reduced the velocities so
 
that the shocks were no longer significant. Projections of this data
 
to an airplane at M = 0.8 cruise enabled calculation of the maximum
 
blade passage tone levels for the three propellers on a fuselage 1.5
 
diameters &way. These levels were 145 dB for JR-2, 143.5 dB for SR-lm
 
and 139.5 dB for SR-3.
 

Data were also taken at tunnel Mach numbers of 0.85, 0.75, 0.7 and
 
0.6. Additional data were also taken at Mach number of 0.8 with blade
 
setting angles different than the cruise condition described above.
 
Plots of the maximum blade passage tone noise level variation with
 
helical tip Mach number were taken by using data obtained at simulated
 
cruise conditions (all with J approximately equal 3.06) at the dif
ferent tunnel Mach numbers. These curves exhibited an area of sharp
 
noise rise as the helical tip Mach number was increased. When com
pared to the 5R-2 curve, this region of sharp noise increase was
 
delayed to a higher helical tip Mach number by the sweep built into
 
SR-Im and higher still by that built into SR-3. In addition the SR-lm
 
and SR-2 propellers approach the same limit after the sharp increase
 
while SR-3 approaches a lower level. The lower noise at the limit is
 
a result of the noise reducing sweep distribution designed into SR-3.
 
Noise varied with loading and showed a 10 dB variation over the entire
 
range of power coefficient tested, Cp = 0.2 to 2.0.
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APPENDIX - SYMBOLS 

c speed of sound 

Cp power coefficient, Cp = P/p N3D5 

D propeller diameter 

J advance ratio, J = V/ND 

MH helical tip Mach number (vector sum of tip rotational and tunnel 
axial Mach numbers) 

MT tunnel axial Mach number 

N propeller rotational speed (revolutions/time) 

P shaft input power 

V tunnel axial velocity 

Z axial distance from propeller plane (positive downstream) 

8 blade- angle at 0.75 radius with respect to plane of rotation 

p density 
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TABLE I. 

Design cruise tip speed, 
m/sec '(ft/sea) 

Design cruise power loading,2
P/D 2 , kW/n (shp/ft) 

Number,6f blades 

Tip sweep angle, deg 


Design efficiency, % 


Nominal diameter, D, cm (n.:) 1 


-COMPABISONZOF 

SR-2 


244 .(800) 

301 (37.5) 

8 

0 

'17 
62.2 (24.5) 

PROPELLERS 

'SR-1M 

244,(800) 

301 (37.5) 

8 

30 


'79 


62.2 '(24..5) 

SR-3
 

244 (800) 

301 (37.5) 

8
 
45
 

81
 

62.2 (24.5) 



TABLE Ii. - PROPELLER SR-2 SOUND PRESSURE LEVELS 

Blade angle, 
S, deg 

590 590 590 

Tunnel Mach 
no., Mt 

0.8 0.8 0.8 

Advance 
ratio, J 

3.94 3.51 3.06 

Power coef-
ficient, Op 

0 0.884 1.64 

Propeller 
rpm 

6519 7321 8344 

Helical tip 
Mach no., B 

1.02 1.07 1;14 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Harmonic 
number 

Sound 1(BPF) 
pressure
level of 2 
harmonic, 
SPL, 3 
dB 
ref. 4 
2x19 

5 

N/rM 5 

NV 

4V 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

128,5 

1240 

NV 

NV 

NV 

142.5 

136.5 

130.5 

126 

122 

139 

131.5 

126' 

124 

121.5 

132 

128 

125.5 

123 

19.5 

144.5 

139 

131.5 

126,5 

123 

138.5 132.5 

128J 123.0 

126 NV 

123 NV 

NV NV 

141 

137 

133 

127.5 

124 

149 

136.5 

135 

127 

125.5 

142 

135.5 

127.5 

128 

125 

151 

143 

138.5 

134 

131.5 

144 

133.5 

130 

124.5 

124 

6 NV NV NV NV NV NV NV 119 120 117.5 119.5 NV NV 120 126 120.5 128 122.5 

7 NV NV NV NV NV NV NV 116.50 118.,5 116.3 NV NV NV 116.5 119.5 118.5 124.5 118 

8 NV NV NV NV NV NV NV NV NV NV NV NV NV 114.5 121 119 122.5 110 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background
0, Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tons,

malfunctioning transducer, etc. 



TABLE II. - PROPELLER SR-2 SOUND PRESSURE LtVELS - Continued. 

Blade angle, 
B, deg 

Tunnel Mach 
no., MT 

600 

0,8 

600 

0.8 

600 

0.8 

Advance 
ratio, 3 

4.18 3.50 3.27 

Power coef-
ficient, Cp 

0 1.32 1.73 

Propeller 
rpm 

6152 7322 7840 

Helical tip 
Mach no., MH 

1.00 1.07 1.11 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Harmonic 

number 
Sound i(BPF) 
pressure 
level of 2 
harmonic, 
SPL, 3 
dB 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

132 

124 

NV 

145 

139 

136 

139.5 

134 

126 

136.5 

128 

126 

144.5 

137 

129.5 

141 

128.5 

126.5 

136.5 

124.5 

NV 

148.5 

137.5 

132 

148 

132.5 

129 

134 

132 

127.5 

149 

141 

136 

140.5 

13M5 

127.5 

ref.2xl - 5 4 NV NV NV NV NV NV NV 131 123.5 1210 124 123 NV 127' 124.5 123.5 132.5 124.5 

N/m9 5 NV NV NV NV NV NV NV 128 120.5 120.5 122.5 122 NV 123.5 124.5 121 128 122 

6 NV NV NV NV NV NV NV 124 120.5 NV NV NV NV 120 122 118.5 124.5 1210 

7 NV NV NV NV NV NV NV 120.5 118.5 NV NV NV RV 117.5 122 NV 121.5 NV 

8 NV NV NV NV NV NV NV 117.5 117.5 NV NV NV NV 11 120 NV 119.5 NV -

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0, Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc.) 



TABLE 11. - PROPELLER SR-2 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
8, deg 

600 570 570 

Tunnel Mach 
nO., 'MT 

0.8 0.8 0.8 

Advance 
ratio, J 

3.07 3.61 3.07 

Power coef-
ficient, Cp 

2.04 0 1.07 

Propeller 
rpm 
Helical tip 

8328 

1.14 

7063 

1.05 

8339 

1.14 

Mach no., MH 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Sound 
pressure 
level of 
harmonic, 
SPL 
dB 
ref. 
2xI19 5 

N/19 

Harmonic 
number 
I(BPF) 

2 

3 

4 

5 

133 

1240 

122 

NV 

NV 

141 

137 

131.5 

126.5 

122.5 

149.5 

135.5 

132.5 

128 

125 

142.5 

134 

129.5 

126 

123.5 

'148 

138.5 

132.5 

128.5 

123.5 

139 

135.5 

128.5 

126.5 

124 

135.5 

NV 

NV 

NV 

NV 

140 

131.5 

128 

120.5 

118.# 

129.5 

127.5 

125.# 

122.5 

122.5 

1270 

1270 

125.# 

1210 

NV 

145 

135 

127.5 

NV 

NV 

130.5 

NV 

NV 

NV 

NV 

131.5 

NV 

NV 

NV 

NV 

138.5 

136 

130.5 

124.5 

121 

146.5 

136 

132 

121.5 

126 

136.5 

133 

126.5 

124.5 

122.5 

146 

139.5 

134 

130 

125 

139.5 

133.5 

126.5 

122.5 

121.5 

6 NV 119 124 121 120.5 120.5 NV 11$ 12C NV NV NV NV 117.5 123.5 120 121.5 NV 

7 NV 116 121.5 118.5 117.# 118 NV NV NV NV NV NV NV NV 119 1160 119 NV 

8 NV NV 117.# 116.5 NV 1i0 NV NV NV NV NV NV NV NV 121 115.50 116.5 NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0, Data questionable (various reasons, including tone is too close to 

malfunctioning transducer, etc.) 
tunnel background or falls on top of compressor tone, 



TABLE II - PROPELLER SR-2 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 570 540 540
 
B. deg
 

Tunnel Kach 0.8 0.8 0.8
 
'no., MT
 

Advance 2.82 1.15 3.07
 
ration, J
 

Power coef 1.46 0 0.190
 
ficient, Cp
 

Propeller 9002 8143 8340
 
rpm
 
Helical tip 1.18 1.13 1.14
 

Mach no., MR
 

Transducer 1 2 3 .4 5 '6 1 2 3 4 5 6 1 2 3 4 5 6
 

Harmonic
 

number
 
Sound I(BPF) 132.5 144 145 147 145 138 133 145.5 138 129.5 148 £40 134.5 141 138 136.5 144.5 134.5
 
pressure
 
level of 2 NV 137 138.5 137 139.5 133 NV 134 134 127.5 138.5 129.5 'NV 134 131 126. 1839 127.-5
 
harmonic,
 
SPL, 3 NV 132.5 130.5 132.5 13.5 127 NV 130 128 124.5 134 128.5 NV 130 131.5 127.5 134 127
 
dB
 
.ref. 4 NV 127.5 131 131.5 129 126.5 NV 127.5 129 125 132 123.5 NV 124.5 126 126.5 129.5 124
 
2xl -5
 

N/m 5 NV 123 129 125 124.5 125 NV 123 122.5 1190 127 124 NV 120.5 124.5 122.5 125 120.50
 

6 NV 119.5 122 120.5 121.5 122 NV 119 122 119 124 i19.40 NV 117.50 NV 119.5 122 118.50 

7 NV 116 119 119 118.5 118 NV 1160 NV 117.5 -120.5 116.50 NV 'NV 121 '117.5 119 NV
 

8 NV 113.50 120.5 118 116 117.5 NV i1 119 115.0 118.5 NV NV NV 117.5 115.5 117 NV
 

Code:
 
BT, Bad transducer
 
NV, Not visible above tunnel background

0, Data questionable (various 'reasons, including tone is too close to tunnel background or 'falls on top of compressor tone,
 

malfunctioning transducer, etc.)
 



TABLE I1.- PROPELLER SR-2 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
p, deg 

540 610 610 

Tunnel Mach 
no., MT 

0.8 0.8 0.8 

Advance 
ratio, J 

2.83 4.34 3.76 

Power coef-
ficient, Cp 

0.658 0 1.12 

Propeller 
rpm 
Helical tip 

9012 

1.19 

5873 

.982 

6783 

1.04 

Mach no., MH 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

-4 

Sound 
pressure 
level of 
harmonic, 
SPL, 
dB 
ref. 
2xlO-5 
N/m2 

Harmonic 
number 
1(BPF) 

2 

3 

4 

5 

130.5 

NV 

RV 

NV 

NV 

139.5 

134 

129.5 

125 

121 

143 

134 

132.5 

129.5 

125 

144 

130.5 

130 

125.5 

123.5 

145 

139 

134 

130 

126 

136 

131.5 

126 

123.5 

122 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

136.50 

NV 

NV 

NV 

NV 

13E 

133.5 

127 

NV 

NV 

1360 

131.5 

NV 

NV 

NV 

138.50 141.50 

NV 1290 

NV NV 

NV NV 

NV NV 

NV 

NV 

NV 

NV 

NV 

6 NV 117 124 120.5 122 119.5 NV NV NV NV NV NV NV NV NV NV NV NV 

7 NV 114.50 120.5 118 119.5 NV NV NV NV NV NV NV NV NV NV NV NV NV 

8 NV NV 117.5 118 116.5 116.5 NV NV NV NV NV NV NV NV NV NV NV NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0,Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc.) 



TABLE II. - PROPELLER SR-2 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 610 610 600
 
S, deg
 

Tunnel Mach 0.8 
 0.8 0.85
 
no., Mt
 

Advance 3.51 3.26 
 4.05
 
ratio, 3
 

Power coef- 1.60 2.05 
 0
 
ficient, Cp
 

Propeller 7276 
 7839 6655
 
rpm
 

Helical tip 1.07 1.11 
 1.07
 
Mach no., MH
 

Transducer 1 2 3 4 
 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

0Harmonic
 
number
 

Sound l(BPF) 130.5 145.5 143 137 146.5 141.5 135 150 149.5 
 134 150 141.5 NV NV NV 135.50 142 NV
 
pressure
 
level of 2 NV 139 132.5 1260 137 128.5 1240 140 134.5 133.5 142.5 137 NV NV NV 1310 133 NV
 
harmonic,
 
SPL 3 NV 134 125.50 125.50 132 1260 NV 135.5 129 129 137 128.5 NV NV 129 127 128.5 NV
 
dB
 
ref. 4 NV 130.5 123.5 1210 127.5 NV NV 131 1250 124 134.5 126.5 NV NV 127 123 1250 125.5
2xl2_5
 

5 V 127.5 NV 120.0 124 NV NV 127 126 120.5 130 NV NV NV 123.5 122.5 122.50 120.9
 

6 NV 123.5 120.50 NV 120.50 NV NV 123 123.5 119 126 NV NV NV 1210 NV NV NV 

7 NV 120 i18.50 NV NV NV NV 119.5 123 117.50 123.5 NV NV NV NV NV NV NV
 

8 NV 117 NV NV NV NV NV 117 122.5 116.50 121.5 NV NV NV NV NV NV NV
 

Code:
 
BT, Bad transducer
 
NV, Not visible above tunnel background
 
0, Data questionable (various reasons, including tone is too close 'to tunnel background or falls on top of compressor tone,


malfunctioning transducer, etc.)
 



TABLE II. - PROPELLER SR-2'SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
0, deg 

600 600 600 

Tunnel Mach 
no., MT 

0.85 0.85 0.85 

Advance 
ratio, J 

3.49 3.26 3.07 

Power coef-
ficient, Cp 

1.22 1.60 1.89 

Propeller 
rpm 

Helical tip 

7716 

1.14 

8254 

1.17 

8798 

1.21 

Mach no., M 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

'4 

Sound 
pressure 
level of 
harmonic, 
SPL, 
dB 
ref. 
2xl0-5 
N/m2 

Harmonic 
number 
l(BPF) 

2 

3 

4 

5 

NV 

NV 

NV 

NV 

NV 

135.5 

130 

1240 

120 

NV 

145.5 

131 

132 

124.5 

121.50 

132 

132 

125 

123 

120 

143 

137 

132 

128 

124 

131,5 

133.5 

128 

122 

12.0 

NV 

NV 

NV 

NV 

NV 

138.5 

128 

1230 

1190 

NV 

144.5 142.5 

-136.5 133.5 

128 130 

129.5 121.50 

129.5 1200 

143.5 

135 

129.5 

124.5 

1210 

140 

135.5 

133.5 

123.5 

125.5 

124.0 138 

NV 127.5 

NV NV" 

NV NV 

NV NV 

149.5 

140.5 

137 

132 

129 

142 

137.5 

134.5 

127.5 

124.5 

141 

132 

126 

NV 

NV 

146.5 

134 

128.5 

125 

127 

6 NV NV 126 NV 120.5 NV NV NV 126 120.5 NV 121 NV NV 125 123.5 NV 122 

7 NV NV 119.50 117.50 117.5 NV NV NV 120 118.5 NV 1170 NV NV 121.5 120 NV 119 

8 NV NV 117.50 NV NV NV NV NV 118.5 117 NV 115 NV NV 120.5 iI0 NV 118.5 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0. Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc.) 



TABLE II. - PROPELLER SR-2 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
8, deg 

60 600 600 

Tunnel Mach 
no., MT 

0.75 0.75 0.7,5 

Advance 
ratio, J 

4.17 3.49 3.26 

Power coef-
ficient, Cp 

0 1.23 1.68 

Propeller, 
rpm 

5804 68a7 7399 

Helical tip 
.Mach no., MH 

0.937 1.00 1.04 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Sound 
pressure 
level of 
harmonic, 
SPL, 
dB 
ref. 
2xl0

5 

N/m2 

Harmonic 
number 
l(BPF) 

2 

3 

4 

5 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

IN 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

141 

124.50 

NV 

NV 

NV 

139 

134.5 

128 

120.5 

118 

145.5 

128.5 

1266 

NV 

NV 

132.5 143 

128.5. 133 

NV 127 

NV 127.5 

NV 126.5 

129.! 

NV 

NV 

NV 

NV 

137.5 

133 

124.5 

NV 

NV 

139.5 

137.5 

133. 

129 

128 

132.5 

138 

129.5 

125.5 

122 

145 

128.5 

124 

124 

120 

150 

141.5 

138.5 

135 

133 

144 

131 

127.5 

125 

123 

6 NV NV NV NV NV NV NV 118.5 NV NV 123 NV NV 124 NV 117.5 128.5 110 

7 NV NV NV NV NV NV NV 116.5 NV NV 116.5 NV NV 119 NV 117 126.5 117.5 

8 NV NV NV NV NV NV NV 114.5 NV NV 114.5 N NV 117 NV 115 124.5 NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0, Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc.) 



TABLE IT. - PROPELLER SR-2 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
0, deg 

600 600 600 

Tunnel Mach 
no., MT 

0.75 0.7 0.7 

Advance 
ratio, J 

3.06 4.16 3.49 

Power coef-
ficient, Cp 

2.05 0 1.18 

Propeller 
rpm 
Helical tip 

7876 

1.07 

5452 

0.872 

6494 

0.937 

Mach no., MH 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

I-. 

Sound 

pressure 
level of 
harmonic, 
SPL, 
dB 
ref. 
2 19-5 
N/m 

Harmonic 
number 
I(BPF) 

2 

3 

4 

5 

140 

132.5 

124 

NV 

NV 

148.5 

143 

139 

136 

133' 

149 

136 

131 

128.5 

127.5 

135.5 

130.5 

130.5 

125 

125.5 

153 

144 

137 

133 

131.5 

149 

132 

132 

126 

125 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

6 NV 129.5 123.5 119 129 123 NV NV NV NV NV NV NV NV NV NV hV V 

7 NV 127 123.5 119.5 126 118.50 NV NV NV NV NV NV NV NV NV NV NV NV 

8 NV 125 1210 117.5 123 115.50 NV NV NV NV NV NV NV NV NV NV NV NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0, Data questionable (various reasons, including tone is too close to 

malfunctioning transducer, etc.) 
tunnel background or falls on top of compressor tone, 



TABLE I. - PROPELLER SR-2 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
R, deg 

600 600 600 

Tunnel Mach 
no., MT 

0.7 0.7 0.7 

Advance 
ratio, X 

3.26 3.06 2.92 

Power coef-
ficient, Cp 

1.62 1.97 2.20 

Pt6peller 
rpm 

Helical tip 

6974 

0.969 

7413-

01.999 

7738 

1.02 

Mach no., MH 

rO 
r1N 

Transducer 

Harmonic 

number 
Sound 1(BPF) 
pressure 
level of 2 
harmonic, 
SPL, 3 
dB 
ref. 4 
2xIR-5 

1 

135 

128.5 

125.5 

121.5 

2 

141.5 

135 

132 

127.5 

3 4 5 

142.5 128.5 141.5 

131.5 125 139 

124.50 123.50 130.5 

121.50 119.50 ' 126 

6 

144 

129 

125 

NV 

1 

146 

135 

130 

122.5 

2 

145.5 

141 

137.5 

130 

3 

149.5 

133 

127.5 

124 

4 

136 

129 

126.5 

124 

5 

148.5 

140.5 

138.5 

132 

6 

142.5 

129 

128 

123 

1 

141.5 

131 

128 

122 

2 

140'.5 

142.5 

135 

131.5 

3, 

148 

138.5 

131 

126.5 

4 

145.5 

134 

127.5 

125 

5 

152 

141.5 

140.5 

134.5 

6 

145.51 

136 

128 

123.5 

N/m 5 NV 127.5 120.50 NV 126.5 1190 119.5 129.5 122.5 118.50 131.5 1210 119.5 129.5 124.5 124 133 123.5 

6 NV 124 NV NV 125.5 1170 NV 126 121 116.50 127.5 119.50 NV 126.5 121.5 120 131.5 121 

7 IV 121 NV NV 121.5 NV NV 124 119.5 116.50 126.5 117.50 NV 125 119.5 117 129 1Zl 

8 NV 117.5 NV NV 119.5 NV NV 122.5 116.50 114.50 124 1160 NV 122.5 i180 116 125 116 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0, Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc.) 



TABLE I. - PROPELLER SR-2 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 600 600 600 
0, deg
 

Tunnel Mach 0.6 0.6 0.6
 
no., MT 

Advance 4.15 3.50 3.25 
ratio, J
 

Power coef- 0 1.13 1.48
 
ficient, C
 

Propeller 4742 5655 6064
 
rpm
 

Helical tip 0.750 0.809 0.834
 

Mach no., MH
 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Harmonic
 
number
 

Sound l(BPF) NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV
 
pressure
 
level of 2 NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV 
harmonic, 
SPL, 3
 
dB
 
ref. 4
 -5
 
2x10
 
N/m2 5 

6 

7 

8 NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV 

Code;
 
BT, Bad transducer
 
NV, Not visible above tunnel background
 
0,Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone,
 

malfunctioning transducer, etc.)
 



- Concluded.TABLE 1. - PROPELLER SR-2 SOUND PRESSURE LEVELS 

Blade angle, 
, deg 

600 600 

Tunnel Mach 0.6 0.6 
no., MT 

Advance 3.06 2.71 
ratio, J 

Power coef- 1.81 2.33 
ficient, Cp 

Propeller 6491 7295 
rpm 
Helical tip 0.863 0.920 

Mach no., MH 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 
NO 
JHarmonic 

number 
Sound I(BPF) 131.5 135 128.5 1250 137 131 147 145 146 132.5 141 138.5 
pressure .
level of 2 1220 120.50 122.50 NV NV NV 126 140 130 127 139,5 135 
harmonic, 
SPL, 3 NV NV NV NV NV NV 134 129 128.5 122.5 133 126.5 
dB 
ref. 
2x10 

-5 
4 NV NV NV NV NV NV 129.5 129.5 119.50 12i.5 133.5 1190 

N/M2 5 NV NV NV NV NV NV 125.5 124 120 118.5 130 1170 

6 NV NV NV NV NV NV 122 121.5 117 115 128 117.5 

7 NV NV NV NV NV NV 122 119.5 116.5 113.5 127 1140 

8 NV NV NV NV NV NV 120 120 113 iii.50 125 113
 

Code:
 
BT, Bad transducer
 
NV, Not visible above tunnel background
 
0, Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone,
 

malfunctioning transducer, etc.)
 



TABLE 111. - PROPELLER SR-IM SOUND PRESSURE LEVELS 

Blade angle, 
5, deg 

600 600 600 

Tunnel Mach 
no., Mr 

0.8 0.8 0.8 

Advance 
ratio, J 

4.06 3.50 3.25 

Power coef-
ficient, Cp 

0 1.00 1.41 

Propeller 
rpm 

6362 7326 7850 

Helical tip 

Mach no., MH 

1.01 1.07 1.10 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6, 

Sound 
pressure 
level of 
harmonic, 
SPL, 
dB 
ref. 
2xl0  5 

N/m2 

Harmonic 
number 
I(BPF) 

2 

3 

4 

5 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

128 

NV 

NV 

NV 

NV 

140.5 

134.5 

129 

124 

120.5 

138.5 

130 

1270 

123.50 

122.50 

132.5 

126,5 

NV 

NV 

NV 

141 

135.5 

129 

125 

122 

138 

NV 

NV 

NV 

NV 

130 

NV 

NV 

NV 

NV 

146 

137 

131 

125 

121 

143 

132.5 

129 

127.5 

124.5 

131.5 

127 

124.5 

122.5 

123.5 

149 

138.5 

132.5 

129 

124.5 

140 

132.5 

125. 

126 

122 

6 NV NV NV NV NV NV NV 117.50 1210 NV NV NV NV 117.5 123 118.5 121 NV 

7 NV NV NV NV NV NV NV NV 119.50 NV NV NV NV NV ii90 117 ii1 0 NV 

8 NV NV NV NV NV NV NV NV NV NV NV NV I NV NV 1190 NV 116.50 NV 

Code: 
BD, Bad transducer 
NV, Not visible above tunnel background 
0, Data questionable (various reasons, including tone is too close to 

malfunctioning transducer, etc.) 
tunnel backgroundor falls on top of compressor tone, 



TABLE 11I.- PROPELLER SR-Im SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
0, deg 

600 600 620 

Tunnel Mach 
no., MT 

0.8 0.8 0.8 

Advance 
ratio, J 

3.08 2.91 4.55 

Power coef-
ficient, Cp 

1.60 1.82 0 

Propeller 
rpm 

8347 8850 5631 

Helical tip 
fach no., M. 

1.14 1.18 0.970 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Sound 
pressure 
level of 
harmonic, 
SPL,
dB 
ref,
2xl -5 

N/a 

Harmonic 
number 
l(BPF) 

2 

3 

4 

5 

131 

NV 

NV 

NV 

NV 

143 

134 

130 

124.5 

120 

148 

131 

130 

129.5 

123.5 

140 

129 

131 

126.5 

126 

149 

139 

133 

130 

124 

144.5 

133 

133 

127 

124 

130.5 

NV 

NV 

NV 

NV 

145.5 

136.5 

132 

126.5 

122 

144.5 

142 

134 

129 

129 

145 

135.5 

134,5 

130,5 

128,5 

150.5 

140.5 

134 

130.5 

124.5 

139.5 

136 

133 

129 

127.5 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

6 NV 116.5 122.5 120 120.5 122 NV 118 126 125 121 123 NV NV NV NV NV NV 

7 NV NV 119 118 118.50 118 NV 1150 123.5 123.5 118.5 119.5 NV NV NV NV NV NV 

8 NV NV 118.5 118.5 NV 117.5 NV NV 120.5 122.5 116.50 1180 NV NV NV NV NV NV 

Code; 
BT, Bad transducer 
NV, Not visible above tunnel background 
0,Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc.) 



TABLE 111. - PROPELLER SR-lm SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
, deg 

620 620 620 

Tunnel Mach 
no., 1T 

0.8 0.8 0.8 

Advance 
ratio, J 

3.76 3.49 3.27 

Power coef-
ficient, Cp 

1.31 1.69 1.97 

Propeller 
rpm 

Helical tip 

6786 

1.04 

7295 

1.07 

7832 

1.11 

Mach no., MH 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 5 6 

Sound 
pressure 
level of 
harmonic, 
SPL, 
dB 
ref.
2xl -5 
N/12 

Harmonic 
number 
I(BPF) 

2 

3 

4 

5 

134.50 

NV 

NV 

NV 

NV 

1370 

132 

127.5 

121 

NV 

1340 

130 

126.50 

1230 

NV 

1400 1430 

128.50 135.5 

NV 131.5 

NV 126.5 

NV 124 

1370 

NV 

NV 

NV 

Kz 

128 

NV 

NV 

NV 

NV 

140 

133.5 

129 

123.5 

119.5 

141.5 

131.5 

126.5 

126.5 

125 

133.5 143 

126.50 137.5 

124.50 133.5 

1220 129 

119.50 126 

140 

127.50 

129 

121.50 

119.50 

134 

NV 

NV 

NV 

NV 

145.5 

136 

130 

125 

121 

151 

132.5 

130.5 

128.5 

126.5 

BT 

BT 

BT 

BT 

B 

146 

139.5 

133.5 

130 

126.5 

140.5 

137 

126.5 

128 

122 

6 NV NV NV NV 120.5 NV NV NV 123 NV 122 117.50 NV 117.5 124.5 BT 122.5 122.5 

NV NV NV NV 117.5 NV NV 119 118.5 NV i15 121.5 BT 119 NV 

8 NV NV NV NV 115.50 NV NV NV 118.5 NV 116.5 114.50 NV NV 119.5 BT 1170 NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0,Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc.) 



TABLE III. - PROPELLER SR-Im SOUND PRESSURE LEVELS - Continued. 

Blade angle, 580 580 580 

0, deg 

Tunnel Mach 0.8 0.8 0.8 

no. , ill 

3.07 2.84
 

ratio, J
 
Advance 3.66 


1.05 1.36"
 

ficient, Cp
 
Power coef- 0 


9004
Propeller 6985 9302 


rpm
 

Helical ttp 1.05 1.14 1.19
 

Mach no., ME
 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Harmonic I
 
L uber 

BT 148 140.5 129.5 143 144 BT 146.5 140.5'
Sound aBPrF) 129 1390 135.50 BT 145.50 NV 128.5 142 145 

pressure
 
level of 2 NV 133 129 BT 140.5 NV NV 135 132.5 BT 142 
 129 NV 133.5 135 BT 140.5' 136
 
harmonic,
 
SPL, 3 NV 129 126.5 BT 133.5 NV NV 128-5 130.5 IT 135 128 NV 128 130 BT 134 129
 
dB
 
ref. 4 NV 122.5 NV, BT 126.5 NV NV 124.5 123.5" BT 132.5 123.5 NV 123 133 BT 130.5 128.5
 
2xl -5
 
N/,9 5 NV 119t50, NV BT 126.5 NV NV 119.5 127 IT 127 121.5 N 118.5 130 -BT 126 126.5'
 

6 NV NV NV BT 121 NV NV 116.5 122 BT 123.5 119.5' NV NV i22.5' BT 122 121.5
 

7 NV NV NV BT 117.5 NV NV NV 119.5 BT 120 115.5 NV, NV 122.5 BT 118.5 118.5
 

8 'NV NV NV BT 115.50 NV NV NV 119.5 BT 117.5 114.5 NV NV 125 EBT 1160 117
 

Code:
 
BT, Bad transducer
 
NV, Not visible above tunnel background
 
0, Data questionable' (various reasons, including tone is too close to tunnel background or falls on 'top'of compressor tone, 

- malfunctioning transducer, etc.) 



TABLE III. - PROPELLER SR-im SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
p, deg 

550 550 550 

Tunnel Mach 
no., MT 

0.8 0.8 0.8 

Advance 
ratio, J 

3.21 3.07 2.84 

Power coef-
ficient, Cp 

0 0.282 0.663 

Propeller 
rpm 

7964 8316 8991 

Helical tip 
Mach no., MH 

1.12 1.14 1.19 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Harmonic 
number 

Sound l(BPF) 
pressure 
level of 2 
harmonic, 
SPL, 3 
dB 
ref. 4
2x10-5 
N112 5 

133 

NV 

NV 

NV 

NV 

143.5 

131.5 

128.5 

123 

118.50 

142 

131.5 

132 

122.50 

127 

BT 

BT 

BT 

BT 

BT 

147.5 

1385 

135 

132 

127 

134.5 

128 

134.5 

128 

127.5 

130.5 

NV 

NV 

NV 

NV 

142 

135.5 

129 

124 

121 

139.5 

136 

127 

126.5 

128.5 

BT 

BT 

BT 

BT 

BT 

146 

144 

136 

131 

129 

136 

131 

1250 

122.5 

1200 

130.5 

NV 

NV 

NV 

NV 

139 

133.5 

128 

123 

118.5 

144 

133.5 

134.5 

125 

127 

BT 

BT 

BT 

BT 

BT 

146 

140.5 

134.5 

129.5 

125.5 

134.5 

130.5 

129 

121.50 

122.5 

6 MV NV NV BT 123 122 NV 116.5 1200 BT 124 1180 NV 115.50 120.50 BT 121.5 118.5 

7 NV NV NV BT 120.5 120 NV 1140 124 BT 121 1160 NV NV 122 BT 118.5 NV 

8 UV NV NV BT 118 NV NV NV 1180 BT 118 1140 NV NV 120 BT 116 NV 

Code: 
BT, Bad transducer 
NV; Not visible above tunnel background 
0,Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc.) 



TABLE III. - PROPELLER SR-Im SOUND PRESSURE LEVELS - Continued. 

Blade angle, 600 . 600 600
 
a,deg
 

Tunnel Mach 0.85 
 0.85 
 0.85
 
no., MT
 

Advance 3.84 
 3.50 3.28
 
ratio, J
 

Power coef- 0 
 0.P42 1.02
 
fic ent, Cp
 

Propeller 7045, 
 7074 
 8244
 
rpm
 

Helical tip 1.09 
 1.14 .
 

Mach no., MH
 

Transducer 1 2 3 4 5 
 6 1. 3 4 5 6 1 2 3 4 5 6
 

)Harmonic 
number 

Sound . I(RPF) NV 1360 129.50 12950' 1430 135.50 NV 129.5 142.5 132 137.5 133.5 NV 131.5 143.5 142.5 135.5 135.5 
pressure
level of 2 NV 1260 135 131 132.5 NV NV NV 139 136 
 131.5 129.5 NV NV 129.5 136.5 129.5 134
 
harmonic,
 
SPL, 3 NV NV 132 128 130 NV 
 NV NY 128.50 NV 126.5 126.-5 NV NV 133.5 126.5 NV 129:
 
dB
 
ref. 4 NV NV 123 NV 124 NV NV NV 129 
 126.5 NV 122.5 NV NY 127.5 125 NV 122
,2xiO-5
 

5 NV NV 125.5 NV NV NV NY 122.0 120 NV NV NV NV 129 124 NV 120
 

6 NV NV 125 MV NV NV NV NV 127 NV NV NV ,NV NV 124 122 NV NV 

7 NV NV NV xV NV NY NV NV NV NV NV NV NV NV 123 118 NV NV 

8 NV NV 120.5 NV NV NV NV NV 123 NV NV NV NV NV 123.5 119 NV NV
 

Code:
 
BT, Bad transducer
 
NV, Not visible above tunnel background

0., Data questionable (various reasons, includlng tone is too close to tunnel background or falls on top of empressor tone,


malfunctioning transducer, etc.)
 



TABLE Il, - PROPELLER SR-Im SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
8. deg 

600 600 600 

Tunnel Mach 0.85 0.75 0.75 
no., MT 

Advance 3.07 4.1,3 3.49 
ratio, J 

Power coef- 1.31 0 1.18 
ficient, Cp 

Propeller 8779 5848 6912 
rpm 

Helical tip 1.21 .937 1.01 
Mach no., MH 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Harmonic 
number 

Sound I(BPF) 124.50 134.5 149.5 138 139 145 NV NV NV NV NV NV 136.50 136.50 1410 131.50 1390 1310 
pressure
level of 2 NV NV 137 136 130 136 NV NV NV NV NV NV 128 132 128.50 126.50 130 NV 
harmonic 
SPL, 3 NV NV 128.5 136 1240 127 NV NV ,NV NV NV NV NV 130 126.50 NV 127.5 NV 
dB 
ref. 

2x10 
-5 

N/m2 

4 

5 

NV 

NV 

NV 

NV 

129.5 

127.5 

127.5 

128.5 

1210 

NV 

123 

122.5 

NV 

NV 

NV' 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

123.5 

'121.5 

NV 

NV 

NV 

NV 

124 

122 

NV 

NV 

6 NV NV 126.5 123 NV 120.5 NV NV NV NV NV NV .NV 119.5 NV NV 1200 NV 

7 NV NV 125 119 NV 117 NV NV NV NV NV NV NV 116.50 NV NV 117.50 NV 

8 NV NV 122.5 121.5 NV NV NV NV NV NV NV NV NV 1150 nv nv 115.50 nv 

Code: 
BT, Bad transducer
 
NV, Not visible above tunnel background
 
0,	Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone,


malfunctioning transducer, etc.
 



TABLE II. - PROPELLER SR-2 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 570 540 
 540 
f, deg
 

Tunnel Mach 
 0.8 0.8 0.8.
 
no., 
MT
 

Advance Z.82 3.15 3.07
 
ratio, J
 

Power coef- 1.46 0 0.190,
 
ficient, C
 

Provellr 9002 8143: 8340
 
rpm
 
Helicat'tip 1.18 1.,13 
 1.14
 

Mach no., MH
 

Transducer 1 2 3 4 5 6 1 2 3 4- 5 6, 1 2 3 
 5 6
 

Harmonic
 
number
 

Sound I(BF) 132.5 144 145 147 145 138 133 145.5 138 129.5 148 140 134.5 141 138 136,5, 144.5 134.5,
 
pressure
 
level of 2 NV 137 138.5 137 139.5 133 NV 134 134 127.5 138.5 129.5 NV 134 131 126. 139" 127;5
 
harmonic,
 
SPL, 3 NV 132.5 130.5 132.5 133.5 127 NV 130 128 124.5 134 128.5 NV 130 131.5 127.5 134 127,
 
dB
 
ref. 4 NV 127.5 131 131.5 129 126.5 NV 127.5 129 125 132 123.5 NV 124.5 126 126.5 129.5 124
2xl -5
 

5 KV 123 129 125 124.5 125 NV 123 122.5 190 127 124 NV 120.5 124.5 122.5 125 120.5
 

6 RV 119.5 122 120.5 121.5 122 NV 119 122 119 124 119.#' NV 117.- NV 119.5 122 118_0
 

7 NV 116 119 119 118.5 118 NV 1l6 NV 117.5 120.5 116.5, NV NV 121 17.5 119 Nv
 

8 NV 113.5 120.5 118- , 116 117.5 NV US4 119 115.5 118'.5 NV NV NV 117.5 115.5 117 NV-


Code:
 
BT, Bad transducer
 
NV, Not visible above tunnel background
 
0, Data questionable (various reasons, including tone is too close to tunnel background or falls ontop of compressor tone,


malfunctioning transducer, etc.)
 



TABLE III. - PROPELLER SR-m SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
0. deg 

600 600 600 

Tunnel Mach 
no., MT 

0.75 0.75 0.75 

,Advance 
ratio, J 

3.29 3.07 2.90 

Power coef-
ficient, Cp 

1.49 1.74 1.94 

Propeller 
rpm 
Helical tip 

7381 

1.04 

7864 

1.07 

8344 

1.10 

Mach no., Mb 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Sound 
pressure 
level of 
harmonic, 
SPL, 
dB 
ref. 
2xlO-5 
N/m2 

Harmonic 
number 
l(BPP) 135.5 

2 129 

3 123.50 

4 NV 

5 NV 

137.5 

133 

131 

126 

124 

136 142 

136 128.5 

127 126 

122.50 121.5 

122.5 1190 

143 

138.5 

135.5 

132.5 

130 

142 

128 

NV 

NV 

NV 

137 

128 

NV 

NV 

NV 

147 

138.5 

133 

129.5 

127 

147.5 

131.5 

126.5 

128.5 

127.5 

132 

129 

126 

122.5 

124 

146.5 

139 

135 

132.5 

130.5 

146 

129 

129 

124 

120.5 

138 

130.5 

1230 

NV 

NV 

152 

140 

134.5 

132 

129 

148 

136 

133.5 

130.5 

129 

139.5 

131 

128 

129.5 

124.5 

154.5 

144 

138 

135.5 

133.5 

145.5 

132 

129 

129 

123 

6 NV 120.5 120.50 NV 126.5 NV NV 123 124.5 119 126 120.5 NV 125.5 125 121.5 129.5 123.5 

7 NV 117.5 NV NV 124 NV NV 120 121.5 117.5 122.5 117 NV 122 122 120 126.5 118.5 

8 NV 115 NV NV 121.5 NV NV 117.5 120 116 120 114.5 NV 119.5 120.5 118 123.5 117.5 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background
0,Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc.) 



TABLE 111. - PROPELLER SR-im SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
0, deg 

600 600 600 

Tunnel Mach 
no., MT 

0.7 0.7 0.7 

Advance 
ratio, J 

4.13 3.48 3.26 

Power coef-
ficient, Cp 

0 1.16 1.50 

Propeller 
rpm 

5509 6487 6960 

Helical tip 
Mach no., MH 

0.880 0.943 0.971 

Transducer 1 2 3 4 5 6 1 2 3 4 51 2 3 4 5 6 

WHarmonic 
numbernSound(BPF) NV NV NV NV NV NV NV NV NV NV NV NV 133 139 140.5 127.5 140 141 

pressure 
level of 
harmonic, 
SPL,
dB 

ref. 
2xi0-5 
N/m2 

2 

3 

4 

5 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

UV 

NV 

NV 

NV, 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

124.5 

1230 

NV 

NV 

131.5 

127 

121 

120.5 

132 

124.50 

NV 

NV 

126 

NV 

NV 

NV 

133.5 

127 

1210 

118.5 

127.5 

NV 

NV 

NV 

6 NV NV NV NV NV NV NV NV NV NV NV NV NV 118 NV NV 117.5 NV 

7 NV NV NV NV NV NV NV NV NV NV NV NV NV 116 NV NV 115.5 NV 

8 NV NV NV NV NV NV NV NV NV NV NV NV NV 113 NV NV 113.5 MV 

Code: 
BT, Bad Lransducer 
NV, Not visible above tunnel background 
0, Data questionable (various reasons, including tone ie too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc. 



TABLE III. - PROPELLER SR-im SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
8, deg 

600 600 600 

Tunnel Mach 
no., MT 

0.7 0.7 0.6 

Advance 
ratio, J 

3.04 2.86 4.14 

Power coef-
ficient, Cp 

1.78 2.07 0 

Propeller 
rpm 

Helical tip 

7404 

0.999 

7962 

1.04 

4760 

0.756 

Mach no., MR 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Harmonic 
number 

Sound 
pressure 
level of 
harmonic, 
SPL, 
dB 
ref. 
2xi0-5 
N/m2 

1(BPF) 

2 

3 

4 

5 

140 

132.5 

127.5 

121 

NV 

139.5 

138.5 

132 

125 

125 

145.5 

132.5 

127 

122.5 

121.50 

131.5 

125 

125 

121.5 

NV 

144 

134 

131.5 

126 

124 

138 

129 

12-

1230 

118_0 

142.5 

133 

125.5 

121.3 

NV 

140 

135 

137 

132 

129.5 

143.5 

138.5 

130 

125 

124 

141 

131 

129 

125.5 

124 

151 

143 

140.5 

136 

134 

144.5 

132.5 

129.5 

127 

122 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

6 NV 120.5 119_4 NV 120.5 11 NV 126 123.5 118.5 130 121.5 NV NV NV NV NV NV 

7 NV 119.5 ii& NV 117.5 NV NV 123 118.5 119.5 126 i17J NV NV NV NV NV NV 

8 NV 117.5 NV NV 116.5 NV NV 121 116.5 115. 123 115. NV NV NV NV NV NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0, Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc. 



TABLE III. - PROPELLER SR-im SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
a, deg 

60Q 600 600 

Tunnel Mach 0.6 0.6 '0.6, 
no., MX 

Advance 
ratio, J 

3.50 3.24 3.08 

Power coef-
ficient, Cp 

1.14 1.45 1.70 

Propeller 
rpm 

Helical tip 

5649 

0.810 

§074 

0.834 

6927 

0.857 

Mach no., MU 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Harmonic
number 

Sound 
pressure 
level of 
harmonic, 
SPL, 
dB 

1(BPF) 

2 

3 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

124.0 

NV 

NV 

1240 

12; 

NV 

129 

NV 

NV 

124. 

NV 

NV 

128 

123 

NV 

128.5 

NV 

NV 

r'f. 
2x10

5 

N/mz 

4 

5 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NY 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

6 NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV 

7 NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV 

8 NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0,Data questionable (various reasons, including tone is too close to 

malfunctioning transducer, etc. 
tunnel background or falls on top of compressor tone, 



TABLE Ili. - PROPELLER SR-Im SOUND PRESSURE LEVELS - Concluded. 

Blade angle, 600 
0, deg 

Tunnel Mach 0.6 
no., MT 

Advance 2.66 
ratio, J 

Power coef- 2.24 
ficient, Cp 

Propeller 7412 
rpm 
Helical tip 0.927 

Mach no., MH 

Transducer 1 2 3 4 5 6 

WHarmonic 
nutmber 

Sound I(BPF) 138 148 140 142 148.5 142.5 
pressure 
level of . 2 132 141 136 133.5 138.5 133 
harmonic, 
SPL, 3 126.5 130.5 128 1210 127.5 123.5 
dB 
ref., 4 123.5 127 122 118.5 126 119.5 
2xi0-5 
N/m2 5 121 125.5 121.5 118 126.5 118 

6 119 122 118 116.5 124.5 117 

7 118.5 120.5 116 , 113.5 119.5 114 

8 116 '117 114 112 114.5 110 

Code: 
-BT, Bad transducer
 
NV, Not visible above tunnel background

0, Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone,

malfunctioning transducer, etc.)
 



TABLE IV. - PROPELLER SR-3 SOUND PRESSURE LEVELS-

Blade angle, 
B, deg 

61.3 61.3 61.3. 

Tunnel Mach 
no., MT 

0.8 0.81 0.8" 

Advance 
ratio, J 

4.31- 3.48, 3.24 

Power coef-
filent, Cp 

0. .35 1.61 

Piopel er 
rpm 
Helical tip 0.993 

7395, 

.07. 

7930 

Mach no., MH 

Transducer 1i 2 3 4 5 6 1 2 3, 4 5 6 1 2 3 4 5 6 

Wm 
-0. 

Sound 
pressure 
level of 
harmonic, 
SPL, 
dB 
ref. 
2x10-5 
Njm 2 

Harmonic 
number 
I(BPF) 

2 

3 

4 

5 

NV 

NV 

MV 

NV 

NV 

NV 

NV 

NV. 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

127.5 

NV 

NV 

NV 

NV 

135.5 

131 

125.5 

12130 

118.50 

137.5 

127.5 

1250 

12 

125.5 

133 

1259 

124,,50 

122.50 

1200 

137..5 

131 

NV 

NV 

NV 

136 '128.5 139,.5 

127.50' NV 132 

1270 NV 125.5 

1220' NV 21 

NV NV NV 

141.5 

136 

126 

130 

123.5 

12# 

129 

124 

127 

122.5 

141.5 

132.5 

126 

1230 

NV 

134.5 

134 

127 

127.5 

1220 

6 MV NV NV NV NV NV NV NV 121.5. 110' NV 119.50' NV NV 121 118.5 NV 1200 

7 NV NV NV NV NV NV NV NV 119 NV NV 1180' NV NV 118 116.5 NV 1,180 

8 NV NV NV NV NV NV NV NV 117.., NV NV" NV NV NV 117 116 NV NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0,Data questionable (various reasons, including, tone is too close to 

malfunctioning transducer, etc.) 
tunnel background or fails,on top of compressor tone, 



TABLE IV. - PROPELLER SR-3 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
0, deg 

61.3 61.3 63,3 

Tunnel Mach 
flo., MT 

0.8 0.8 0.8 

Advance 
ratio, J 

3.07 2.96 4.78 

Power coef-
ficient, Cp 

1.78 1.87 0 

Propeller 
rpm 
Helical tip 

8452 

1.14 

8747 

1.16 

5374 

0.950 

Mach no., Mu 

Transducer 1 2 3 4 5 6 1 2 3 4 5 .6 1 2 3 4 5 6 

Sound 
pressure 
level of 
harmonic, 
SPL, 
dB 
ref. 
2xi0-5 
N/m2 

Harmonic 
number 
I(BPF) 

2 

3 

4 

5 

130.5 

NV 

NV 

NV 

NV 

140 

129 

125.5 

120 

NV 

144 

131.5 

127.5 

130 

125.5 

135 

132.5 

127 

128.5 

125.5 

140.5 

129 

1260 

NV 

NV 

137.5 

130 

133 

126 

122.5 

132 

NV 

NV 

NV 

NV 

136.5 145 

128.5 136.5 

124.5 130 

i18.50 131.5 

KV 128.5 

142.5 

136 

126.5 

126.5 

123 

137.5 

129 

124.50 

NV 

lV 

137 

128 

130 

122.5 

122 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

BT 

BT 

BT 

BT 

BT 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

6 NV NV 125 120 NV 121 NV NV 124 123.5 NV 119.5 NV NV BT NV NV NV 

7 NV NV 119 118.5 NV 117.5 NV NV 121 121.5 NV NV NV NV BT NV NV NV 

8 NV NV 121.5 119 NV NV NV NV 119.5 117.5 NV NV NV NV BT NV NV NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background
0, Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc.) 



TABLE IV, - PROPELLER SR-3 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 63.3 63.3 63.3
 
8, deg
 

Tunnel Mach 0.8 0;8 0.8
 
no., MT
 

Advance 4.07 3.49 3.27
 
ratio, J
 

Pbwer coef' 1.33 1.97 2.19
 
ficient, Cp
 

Propeller 6324 
 76 7884
 
ipm
 
Helical tip 1.00 1.07 
 1.10
 

Mach no., MH 

Transducer 1 2 3 4 5 6 1 2 3 4 
 5 6 1 2 3 4 5 


Hai-mdni6
 
number
 

Sbund I(BPF) W NV iT NV NV NV 127.5 137.5 BT 112 138 135.5 129 141.5 BT 130.5 143.5 137 
pressufe 
level of 2 NV NV BT NV NV NV NV 113 BT 1260 134 132 NV 132 BT i31 139 137 
harmonic; 
SPL, 3 NV NV BT NV NV NV Wv 126 BT 124.50 125.50 127.5 NV 125.5 BT 124.5 131.5 130 
dB 
ref. 4 NV NV BT NV NV NV NV 121 ET 123.50 122.53 0 124.5 NV 120.50 BT 127.5 126 124-.5 
2x10-5 
N/m2 5 NV NV BT NV NV NV NV 118.5 BT 1200 NV 121 NV NV BT 120 123.5 123 

6 NV NV BT NV NV NV NV NV ET 1190 NV 126 NV NV BT 119 119 121.5 

7 NV NV Bt NV NV NV NV NV NV NV NV i8.5 NV NV fBT 117 116 118.5 

8 NV NV BT NV NV NV NV NV BT WV NV NV NV NV BT 116 NV NV 

Coda: 
BT, Bad transducer
 
NV, Not visible above tunnel background
 
0, Data questionable (variou' reasons, including tone is too close to tunhel background or falls oh to of compressor tone,


malfunctioning transducer, etc.)
 

6 



TABLE IV. - PROPELLER SR-3 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
0, deg 

59.3 59.3 59,3 

Tunnel Mach 
no.. MT 

0.8 0.8 0.8 

Advance 
ratio, J 

3.91 3.07 2.86 

Power coef-
ficient, Cp 

0 1.23 1.43 

Propeller 
rpm 

6586 8387 9012 

Helical tip 
Mach no., MH 

1.02 1.14 1.18 

transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

-

Sound 
pressure 
level of 
harmonic, 
SPL, 
dB 
ref. 
2x10-5 
N/m2 

Harmonic 
number 
l(BPF) 

2 

3 

4 

5 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

129 

NV 

NV 

NV 

NV 

142.5 

129.5 

126 

119.5 

NV 

142.5 

132 

126 

129 

125.5 

134.5 

132.5 

126.5 

126 

128 

142.5 

133.5 

127 

122 

119.5 

138.5 

128.5 

126.5 

122.50 

1210 

130.5 

NV 

NV 

NV 

NV 

137 

129.5 

122 

119 

NV 

140.5 

130.5 

135 

132 

121.50 

143.5 

132.5 

128.5 

131.5 

125 

142 

130.5 

125.5 

121.5 

NV 

142 

130.5 

125.5 

NV 

NV 

6 NV NV NV NV NV NV NV NV 123.5 118 NV 120.50 NV NV 127.5 122.5 NV NV 

7 NV NV NV NV NV NV NV NV 120.5 119.5 NV 1160 NV NV 122 120.5 NV NV 

8 NV NV NV NV NV NV NV NV 119 117 NV NV NV NV 121.5 119 NV NV 

Code; 
BT, Bad transducer 
NV, Not visible above tunnel background 
0, Data questionable (various reasons, including tone is too close to 

malfunctioning transducer, etc.) 
tunnel background or falls on top of compressor tone, 



TABLE IV. - PROPELLER SR-3 SOUND PRESSURE LEVELS -Conttidba. 

Blade angle, 
0, deg, 

'54 54 61.3 

Tunnel Mach 
no.,,MT 

0.8 0.15 

Advance 
ratio, J 

2.99 2-.86 4.12 

Power coef-
ficient, Cp 

A'0;19 10 

Propeller 
rpm 
Helical tip 

'86'1'4O 

1.16 1.18 

6632 

1.07 

Mach no., MH 

Transducer 1 2 3 4 5 6:1 2 3 4 5 6 3 4 5 6 

Sound 
pressure 
level of 
harmonic, 
SPL, 

Harmonic 
number 
l(BPF) 

2 

3 

131 

NV 

NV 

i33.5 

130 

122.5 

140.5 

133.5 

126.5 

134 143.5 

133.5 136 

123.50 128.5 

135.5 

128.5 

10 

128.5 

NV 

NV 

141 

i33 

125 

135, 

132.5 

130.5 

139 

1-33 

124.5 

146.,5 

136 

127.5 

133 

133.5 

i23.5 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

N 

ref. 
2x10-5 
N/m2 

4 

5 

NV 

NV 

NV 

NV 

129.5 

121.5 

123.5 

124.5 

124 

119,5 

123 

119.50 

NV 

NV 

i26O 

116.50 

128 

NV 

130.5 

120.5 

123 

118.5 

125.5 

I19,.5 

NV 

NV 

NV 

NV 

V 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

6 NV NV 120.5 117.50 NV 118.5 NV NV 122 120 NV 117.5 NV NV NV NV NV NV; 

7 NV NV 117 118 NV NV NV RV N , 119.5 NV NV. NV NV NV NV NV NV 

8 NV NV 118 1160 NV NV NV NV 117 5 117 NV NV NV NV NV NV N0 NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0,Data questionable (various reasons, including tone is too close 

malfunctioning transducer, etc.) 
to tufinel backgfound or fdi's 6n top of 6ompressor toie, 



TABLE IV. - PROPELLER SR-3 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
8, deg 

61.3 61.3 61.3 

Tunnel Mach 
no., MT 

0.85 0.85 0.85 

Advance 
ratio, J 

3.51 3.25 3.07 

Power coef-
ficient, Cp 

1.01 1.31 1.50 

Propeller 
rpm 
Helical tip 

7758 

1.13 

8363 

1.17 

8870 

1.21 

Mach no., M 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Harmonic 
number 

Sound 1(BPF) 
pressure 
level of 2harmonic,
hPL, 3 

MV 

NV 
MV 

131.5 

1240 
NV 

141.5 

133.5 
130 

127 

132.5 
124.5 

140 

128.5 
NV 

129 

129.5 
126.50 

NV 

NV 
NV 

136.5 141.5 

125.50 132.5 
1220 134 

139 

136 
128.5 

142 

130 
NV 

133 

127.5 
131 

NV 

NV 
NV 

136 

1260 
NV 

144.5 

132 
136 

134 

132 
135.5 

143 

133 
125.5 

138 

129 
125.5 

dB 
ref. 
2x10-5 
N/m2 

4 

5 

6 

NV 

NV 

NV 

NV 

NV 

NV 

128.5 

125 

123 

127.5 

121 

118.5 

NV 

NV 

NV 

124.5 

1200 

118.50 

NV 

NV 

NV 

MV 

NV 

NV 

124 

129.5 

122 

124 

123 

124,5 

NV 

NV 

NV 

121.50 

123 

119.5 

NV 

NV 

NV 

NV 

NV 

NV 

125 

127 

125.5 

126 

127 

121.5 

121 

NV 

NV 

124.5 

120.50 

119.5 

7 NV NV 122 116.5 NV NV NV NV 122 118.5 NV NV NV NV 1180 120 NV 116.5 

8 NV NV 119 NV NV NV NV NV 121.5 117.5 NV NV NV NV 122 120 NV NV 

Code; 
BT, Bad transducer 
NV, Not visible above tunnel background
0. Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone,

malfunctioning transducer, etc. 



TABLE IV. - PROPELLER SR-3 SOUND PRESSURE LEVELS - Continued, 

Blade angle, 61.3 61.3 61.3
 
0, deg
 

Tunnel Mach 0.75, 0.75 0.75. 
no.,I 1T 

Advance 4.28 3'.50 3.25.
 

ratio, J
 

Power coef- 0 1,31 1.5$
 
ficient, Cp
 

Propeller 5720, 6976 7496
 
rpm
 

Helical tip 0.929 1.00, 1.04
 
Mach no., MH
 

Transducer 1 2 3 4 5 6 1 2 3, 4 5 6 1 2 3' 4 5 6
 

Harmonic
 
number
 

Sound l(BPF) NV NV NV NV NV NV 131 130.5 138 129. 135 130 130 132 132'.5, 137.5 140.5 138
 
pressure
 
level of 2 NV NV NV NV NV NV 127.5 131 126.!0 126.1, 133 NV 126.5 134 136.5 129 139 128
 
harmonic,
 
SPL, 3 NV NV NV NV NV NV NV* 128 124 NV 128.5 NV NV 127.5 124. 124.0 133 125.#
 
dB
 
ref. 4 NV NV NV NV NV NV NV 120. 121.5 NV 124 NV NV 123 120 121.1 128.5 120

2xi0-5
2/2 5 NV NV NV NV NV NV NV 11 12& NV 123 NV NV 119.5 124.5 110 125.5 1202
 

6 NV NV NV NV NV NV NV 110 118.50 NV 121 NV NV 117 122 117 123.5 11&P
 

7 NV NV NV NV NV NV NV i15.5 NV NV 117.5 NV NV 114.5 119 NV 120 NV
 

8 NV NV NV NV NV NV NV NV - NV NV 115.,5 - NV NV NV 118 NV 118 NV
 

Code:
 
BT, Bad transducer
 
NV, Not visible above tunnel background
 
0,Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone,


malfunctioning transducer, etc.
 



TABLE IV. - PROPELLER SR-3 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 
$, deg 

61.3 61.3 61.3 

Tunnel Mach 
no., MT 

0.75 0.75 0.7 

Advance 
ratio, J 

3.05 2.92 4.32 

Power coef-
ficient, Cp 

Propeller 
rpm 

Helical tip 

1.79 

7990 

1.07 

1.95 

8412 

1.10 

0 

5323 

.864 

Mach no., MH 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 6 

Sound 
pressure 
level of 
harmonic, 
SPL,
dB 
ref. 
2x19-5 

N/M 

Harmonic 
number 
I(BPF) 133.5 

2 128.5 

3 RV 

4 NV 

5 NV 

140.5 

137.5 

129 

125.5 

120.5 

145 

136.5 

129 

130 

125 

129 

133.5 

125,5 

122.5 

122 

141 

140 

131.5 

128 

123 

142.5 

132 

128 

128.5 

121.5 

134.5 

1260 

NV 

NV 

NV 

144 

138.5 

129.5 

126 

121.5 

146.5 

139 

129.5 

130 

125.5 

138.5 

132 

126.5 

125.5 

121 

148 

142 

132 

130 

125 

143.5 

133 

129.5 

126.5 

123.5 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

MV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

6 NV 118 125 120.5 121 120 NV 117.5 123 121.5 122.5 122.5 NV NV NV NV NV NV 

7 NV 115.5 121.5 116.5 118.5 118 NV 1150 119.5 118 119.5 123 NV NV NV NV NV NV 

8 NV 113.50 120,5 116 115.5 114 NV .13.50 119.5 116.5 117 115.5 NV NV NV NV NV NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0,Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc.) 



TABLE IV. - PROPAL-ER Sa-3 SOUND PRESSURP LEVELS - Continued. 

Blade angle, 
0, deg 

61.3. 6X.3 61.3 

Tunnel Mach 
no., MT 

0.7. 0.7 0.7 

Advance 
ratio, J 

3'. 50. 3.26 3.06 

Power coef-
fdcient, Cp

1.33 1.60 1.8 

Propeller 
rpm 
Helical tip 

6550 

0.936 

7042 

0.969 

7510 

1.00 

Mach no., MH 

Transducer 1 2 3 4 5 6 1 2 3 4 5 2 3 4 5 6 

Harmonic 
number 

Sound 1(BPF) 
pressure 
level of 2 
harmonic, 
SPL, 3 
dB 
ref. 4 
2x10-5 
N/m2 5 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV' 

NV 

NV 

NV 

NV. 

NV 

NV 

NV 

NV 

130.5 

124.5 

NV 

NV 

NV 

1,33.5 

133.5 

127.5 

122.5 

119 

138.5 

128.5 

124 

NV 

NV 

125 

1240 

NV 

NV 

NVI 

136.5 

132 

125.5 

12C 

RV 

141 

126.# 

NV 

l18.5 

NV 

133 

133.5 

125.5 

1210 

NV 

139.5 

136.5 

13 

127 

124 

138 

1,38 

124.5 

122 

123 

135 

125 

12 

120. 

119 

137.5 

137.5 

131.5 

128.5 

125.5 

135.5 

129.5 

127.5 

121.5 

118.5 

6 NV NV NV NV NV NV NV 117 NV NV 117.5 NV NV 119.5 11 117 120.5 117 

7 NV NV NV NV NV NV NV ii4 NV NV 116 NV NV. 117.5 120.5 115 118 115 

8 NV NV NV NV NV NV NV 1i NV NV 115 NV NV 115 NV 114.5 115.5 NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0,Data questionable (various reasons, including tone is too close to tunnel background or falls on 

malfunctioning transducer, etc.) 
top of compressor tone, 



TABLE IV. - PROPELLER SR-3 SOUND PRESSURE LEVELS - Continued. 

Blade angle, 

8, deg 
61.3 61.3 61.3 

Tunnel Mach 
no., MT 

0.7 0.6 0.6 

Advance 
ratio, J 

2.85 4.38 3.51 

Power coef-
ficient, Cp 

2.07 0 1.39 

Propeller 

rpm 
Helical tip 

8068 

1.04 

4562 

.740 

5712 

.810 

Mach no., MH 
Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1- 2 3 4 5 6 

Harmonic 
* number 

Sound I(BPF) 
pressure
level of 2 
harmonic,
SPL, 3 
dB 
ref. 4 
2xi0-5 
N/m2 5 

136.5 

129 

124.5 

120 

NV 

139.5 

135 

131.5 

129 

124 

135.5 

135 

130.5 

128 

123 

133.5 

131 

124.5 

123.5 

119.5 

146.5 

141.5 

134.5 

130.5 

129 

137 

129.5 

128.5 

122 

126 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

NV 

6 NV 121 125 119 125 119.5 NV NV NV NV NV NV NV NV NV NV NV NV 

7 NV 117.5 123.5 117 121.5 116.5 NV NV MV NV NV NV NV NV NV NV NV NV 

8 NV 115 120.5 115.5 119 115 NV NV NV NV NV NV NV NV NV NV NV NV 

Code: 
BT, Bad transducer 
NV, Not visible above tunnel background 
0. Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone,

malfunctioning transducer, etc.) 



61.3 

TABLE Uv. - PROPELLER SR-3 SOUND.PRESSURE LEVELS - Concluded. 

Blade angle. 61.3 61.3 

0, deg
 

Tunnel Mach 0.6 	 0.'6 
 0.'6
 
no., MT
 

3.05 2.70
 
ratio, J
 

Power coef- 1.66 i.89 2.31
 
ficient, CP
 

Propeller 6144 6538 7449
 
rpm
 

Helical tip 0.'838 0.863 0.929
 

Mach no., MH
 

Transducer 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 


Harmonic
 
number
 

Advance 	 3.26 


Sound I(BPF) NV NV NV NV NV NV 126.5 128.5 127.5 124.5 133.5 128 134.5 141.5 138.5 139.5 143 139.5 
pressure 
level of 2 NV NV NV NV NV NV NV NV NV RV 122.5 NV 127 136.5 133 132 133.5 130.5 
harmonic, 
SPL,
dB 

3 NV NV NV NV NV NV NV NV NV NV NV .,NV 122 125 124.5 122 124 1210 

ref. 4 NV NV NV NV NV NV NV NV NV NV NV NV 119 118.5 NV 116.5 122 l10 
2xl-5 
N/rn 5 NV NV NV NV NV NV NV NV NV NV NV NV 117 116 119 115.5 118.5 115 

6 NV NV NV NV NV NV NV NV NV NV NV NV 116 114 117 114.5 117.5 NV 

7 NV NV NV NV NV NV NV NV NV NV NV NV 114 112.5 NV NV 113.5 112.5 

8 NV NV NV NV NV NV NV NV NV NV NV NV 112.5 111.5 NV NV 112.5 NV 

Code: 
BT, Bad transducer
 
NV, Not visible above tunnel background
 
0, 	 Data questionable (various reasons, including tone is too close to tunnel background or falls on top of compressor tone, 

malfunctioning transducer, etc.) 

6 



figure 1. - Propeller blades, 
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2.4 

LO 

L0A 
A 

o 
a;6 

0' 

02 0 

0' 

0 
0E3 

0 

BLADE ANGLE 
P, 

deg
59 
6061 
57 
54 

0 

(a)POINTS AT MT - 0.8. 

-NUMBER 

1.6 

1.2 

.8.8 

. 

0 

l 
L 
0 

TUNNEL MACH 
MT 

0 0.85.80 

.75 

.70 

.60 

.4

0 
2.6 

. I 
2.8 

I 
3:0 

i-
3.2 

I I I., 
3.4 3.6 3.8 4.0! 

ADVANCE RATIO, J 

(b)POINTS AT P - 60 ° . 

Figure 4. - Test conditions for SR-2. 

J 
2 

II 
4.4 4.6 4.8 



2.4-

2.0-

1.6-
0 

1.6--O> 

1 0 
0 
A 

BLADE ANGLE 

deg 
60 
62 
5855 

1.2- A 0 

.8

01 
C> 

A 

0 

o2.0 -

1.6 -

o 

.8-)PONSA 

r 
.. 
00 

O 

M 08 

TUNNEL MACH 
NUMBER MT 

0.85 
O .80"75 

, .70 

1.2

0 

.2.4 .8 3.0 3.2 3.4 3.6 3.P 4! %4!2 

ADVANCE RATIO, J 
(b)POINTS AT 1 - 600. 

Figure 5. - Test conditions for SR-IM. 

4.4 4.6 4.8 



,2A 
BLADE ANGLE 

L6 

0. 

0 

0 
C, 
A
Ck 

deg 
61.3 
63.3 
59.3
54 

2 
01 

.4 

o5 

• 

O 

124 
"-

.0 
I A 

-

(a)POINTS AT 
_ 

1T =0.8. 

0 
0 

I I 

TUNNEL MACH 
NUMBER MT0.85 

.8.75 

1.6. 
1. 

.70 

.60 

1.2 

.8

.4 -

,f 
2.6 

I 
28 

. I 
3.0 

I 
3.2 

I 
3.4 

.- I 
3.6 3.8 

ADVANCE RATIO, J 

I 
4.0 

I 
4.2 

. 
.. 4 

:I 
4.6 4.8 

° (b)POINTS AT 0 - 61.3 . 

Figure 6. - Test conditions for SR-3. 



150-r-TUNNEL COMPRESSOR CRUISE 
rPROPELLER BLADE FEATHER 
PASSAGE TONE
 

140

130 

W 1201 

I I,i miIlO I I I I 

(a) SIMULATED CRUISE (J 3.07, Cp = 1.78) AND FEATHER AT TUNNEL MACH NUMBER EQUAL 0.8.
 
15-


Li 

S140 

i-TUNNEL COMPRESSOR 

/ -PROPELLER BLADE 
130 4 PASSAGETONE
 

1203 

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10 000 

FREQUENCY, Hz 

(b)SIMULATED CRUISE (I =3.05, Cp = 1.89) AND FEATHER AT TUNNEL MACH NUMBER EQUAL 0.6. 

Figure 7. - Comparison of SR-3 propeller under power.and at feather, transducer 3. 



150 

140

- -SR-2 
-SR-1M 

SR- M 

130 

120 

o110 

150
1-SR-2 

I I 
(a)SR-2, 

. 
SR-IM COMPARISON. 

I I I 

0.140 - - . 
SSSRR-3 
SR2.S -

130! 

120 

110 
0 

I I I I I 
1000 2000 3(W 430 5000 6000 7000 80O 9000 

FREQUENCY, Hz 

(b)SR-2, SR-3 COMrARISON. 

Figure 8.- Comparison of propellers at transducer position 3 for Mach - 0.8 cruise condition. 

1000 



0 SR-2(P=600 , J-3.07)
° o SR-lm (03= 60, J =3.07)

A SR-3 (P- 61.30, J - 3.07) 
150

-t 140-2:1-E 

A:L 130 
Z 

0 TRANSDUCER POSIION 

120 - I I 
1 2 3 4 

-UPSTREAM " 
 -- " DOWNSTREAM
I I I I I I 

-1 -112 0 12 1 11 2 
DISTANCE INAXIAL DIRECTION INPROPELLER DIAMETERS, zID 

ON TOP WALL WHICH IS11 DIAMETERS FROM THE TIP
2 

Figure 9. - Sideline blade passage tone comparisons at a tunnel 
Mach number of 0. 8. 



1724' 

6j-

(-a25 W SR-2J-.0.%-1724' , - I

0 ck 

-W4~ 

-r.... . . .. .. . - - . . I 

(- ?)0" 001 D02 .c 

TIME, sa 

(b)SR-1M. J-3:08: 

rirure 10. - Average pressure signal at transducer 5'for tunnel Mach-number of 0.8. 



1724 
(.25) 

-17241II 
(-. 25)o .001 .002 .003 

TIME, sec 

(0)SR-3, J - 3.07. 
Figure 10, - Concluded,
 



c.' 150 

-SR2' 

<,c-, 140-' 

.m-",P 

12I I 
.7 . .9 1.0 Li 1.2' L3 

HELICAL TIP MACH NUMBER 

Figute 11.- --Maximum ,blade passage tone'variation with helical tip, 
MaclT number.- (All atnaminaladvance ratio of 3.06.) 



1724 
1.25) 

0a 0 

-1724 
(-.25) 

Figure 12. -Average 

II 
.001 .002 

TIME, sec 

pressure signal at transducer 5 for tunnel Mach number of 0.6 SR-2, JI- 3.06. 

.003 



160, 03 SRt2 
A SR-'IM ' 

Ct- 0 SR"3 
S150

140

r
1 I 
0 .4 .8 1.2 1.6 2.0 2.4

POWER COEFFICIENT, Cp 

Figure 13. - Variation of maximum blade passage'tone with power
coefficient at atunnel Mach number of 0.8 and a nominal 
advance ratio of 3.06. 



I Report No 2 Government Accession No 3 Recipient's Catalog No 
NASA TM-79167 

4 Title and Subtitle 	 5 Report Date 
TONE NOISE OF THREE SUPERSONIC HELICAL TIP SPEED 
PROPELLERS IN A WIND TUNNEL 	 6 Perlormin Organiation Code 

7 Author(s) 	 8. Performing Organization Report No 
James H. Dittmar, Robert J. Jeracki, E-030 
and Bernard J. Blaha 10. Work Unit No. 

9 Performing Organization Name and Address 
National Aeronautics and Space Administration 
Lewis Research Center 11 Contract or Grant No 

Cleveland, Ohio 44135 13 Type of Report and Period Covered 

12 Sponsoring Agency Name and Address Technical Memorandum 
National Aeronautics and Space Administration 
Washington, D.C. 20546 14 Sponsoring Agency Code 

15 	 Supplementary Notes 

16 	 Abstract 
Three supersonic helical tip speed propellers were tested in the NASA Lewis 8- by 6-Foot Wind 

Tunnel. This is a perforated-wall wind.tunnel but it does not have acoustic damping material on 
its walls. The propellers were tested at tunnel through flow Mach numbers of 0. 6, 0. 7, 0. 75, 
0. 8, and 0.85 with different rotational speeds and blade setting angles. The three propellers, 
which had approximately the same aerodynamic performance, Incorporated different plan forms 
and different amounts of sweep and yielded different near field noise levels. The acoustically 
designed propeller had 450 of tip sweep and was significantly quieter at M = 0.8 cruise than 
the straight bladed propeller. The intermediate 300 tip sweep propeller, which was swept for 
aerodynamic purposes, exhibited noise that was between the other two propellers. Noise 
trends with varying helical tip Mach number and blade loading were also observed. 

17 	 Key Words (Suggested by Author(s)) 18. Distribution Statement 

Propeller noise Unclassified - unlimited 
Noise STAR Category 71 
Supersonic tip speed 

19 	 Security Classif (of this report) 20. Security Classif (of this page) 21 No. of Pages 22 Price' 

Unclassified 	 Unclassified 

' For sale by the National Technical Information Service Spingfield Virginia 22161 

NASA-C-168 (Rev. 10-75) 


