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Page 13, paragraph 3, line 9: Insert the words ‘““area at the screen axial location” after the
words “inlet annulus™.

Page 19, paragraph 3, line 2: Insert the words “‘rotor-blade’’ after the words “first-bending™.

Page 71, Figure 32:  The position of the screen should be from 73 to 100 percent span at
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FOREWORD

This report was prepared by the Pratt & Whitney Aircraft
Division of United Aircraft Corporation, East Hartford, Con-
necituct, to present data and performance of the unslotted
tests conducted under Contract NAS3-10483, High-Loading
Low-Speed Fan Study.
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ABSTRACT
High-Loading, Low-Speed Fan Study
I1. Data and Performance, Unslotted Blades and Vanes

A single-stage fan with a tip spexd of 1000 ft/sec (304.8 m/sec) and a hub-tip
ratio of 0.392 was tested from 65 to 110 percent of design speed. The tests
were conducted with uniform inlet flow and with the inlet flow distorted both
radially and circumferentially. At design speed, maximum stage pressure ratio
was 1.484 and maximum efficiency was 88.1 percent. Stator-hub-slit suction
was used to improve stator performance. Noise measurements were made at
the stage inlet and exit and show trends different from those of other fans.



I. SUMMARY

Tests were conducted to determine detailed aerodynamic and some acoustic characteristics
of a highly-loaded single-stage fan. The stage consisted of a low-tip-speea rotor separated
from the stator by two rotor-chord lengths. In addition to tests with uniform inlet flow,
tests were conducted with the inlet flow distorted both radially and circumferentially.
Stator-hub-slit suction was investigated to determine its effect on aerodynamic performance.
Acoustic measurements were taken in the inlet plenum and downstream of the stator vanes.

Over-all performance tests with uniform-inlet flow at 100 percent of design speed demonstra-
ted a peak stage efficiency of 88.1 percent and a pressure ratio of 1.484 at a near-stall throttle
setting. At design speed and weight flow, a stage pressure ratio of 1.458 and an efficiency of
84.8 percent were obtained compared with design values of 1.5 and 87.3 respectively. Little
stall margin existed at 100 percent of design speed and above.

Rotor mid-span losses at near-stall are lower than predicted for design speed. Rotor-hub
losses are considerably higher than design, as are rotor-tip deviation angles. Stator spanwise
losses at near-stall are less than predicted for design speed. Stator-hub losses are higher than
those of the tip, even with stator-hub-slit suction. Blade loadings in terms of diffusion factor
were accurately predicted as 0.53 at § percent span from the rotor tip and 0.61 at S percent
from the stator hub.

Stator-hub-slit suction reduced stator-hub losses, so that over-all efficiency at 100 percent of
design speed was improved by 1% percent. A slit flow of approximately 0.2 percent of total
inlet flow was used.

Imposed inlet distortions, either radial (outer two-fifths of the annulus area) or circumferential
(S0-degree sector) caused only small decreases in over-all efficiency and pressure ratio from the
values for undistorted flow performance. The radial distortion reduced the stall margin at
lower speeds. With circumferential distortion, the stall margin appeared to be slightly
improved.

Upstream broadband noise generated by the stage was relatively constant over the range of
speeds and flows tested, whereas other fan stages tested in the same facility have shown in-
creased broadband noise with increased tip relative Mach number. Sound-pressure levels of
blade-passing-frequency noise “1crease with increased blade tip relative Mach number.
Supersonic fan noise (combination noise) existed only at 105 percent design speed and
above.



PRECEDING PAGE BLANK NOT RLMED,
II. INTRODUCTION

The objective of this program is to determine the aerodynamic performance characteristics
of a highly-loaded low-speed fan stage that would be applicable to a low-noise engine. Since
fan noise is related to the physical characteristics of the stage and its operating conditions,
an attempt has been made in the design of this stage to reduce fan noise by (1) eliminating
inlet guide vanes, (2) designing for low rotor-tip Mach numbers, (3) spacing the rotor and
stator apart by two rotor chord lengths, and (4) selecting a number of stator vanes equal to
twice the number of rotor blades, plus sixteen. Design details are reported in Reference 1.

Creating a useful pressure ratio with low tip speeds requires larger rotor turnings (relative air
angles past the axial direction at the hub), high stator inlet Mach numbers. and high aerody-

namic blade loadings. The high loadings limit the potential for stall margin and for tolerance
to inlet distortion.

Tolerance to inlet distortion can be the most significant single factor in determining engine
operating stability. Inlet distortion may change the performance of a compressor in several
ways. Efficiency and the speed-flow relationship may be altered, but the most significant
possibility is that the stall-limit may move closer to the engine operating line. Tests were
therefore conducted with both radial and circumferential inlet-flow distortions in addition
to the tests with uniform inlet flow.

The fan was designed with a flow per unit of annulus area at the rotor leading edge of 42 Ib/
sec/ ftz, and with an over-all pressure ratio of 1.50. The designed rotor tip speed is 1000 ft/
sec, and design stator inlet Mach number range is from 0.90 at the hub to 0.70 at the tip.
Air turning at the rotor hub is 72.6 degrees, which results in a rotor exit relative air angle of
-39.6 degrees. The rotor and stator aspect ratios are 1.92 and 3.67 respectively. There are
24 rotor blades and 64 stator vanes.

This report presents the test results for this highly-loaded, low-tip speed fan stage, with and
without radial and circumferential distortion. Test results include detailed aerodynamic per-
formance and some data on noise.
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I1I. APPARATUS AND PROCEDURES
A. Test Facility

The test program was carried out in the sea-level X-202 stand (Figure 1) at the Willgoos
facility. The stand is equipped with a gas-turbine-drive engine using a 2.1:1 gearbox to
provide optimum speed-range capability.

Entering airflow is measured through a calibrated nozzle. From the nozzle, it flows through
a 72-foot straight section of 42-inch diameter pipe to a 90-inch diameter inlet plenum. Wire-
mesh screen and an “‘egg-crate” structure are located midway through the plenum to provide
uniform pressure to the ~ompressor.

The compressor discharge flow is exhausted into a toroidal collector and then into a six-
foot-diameter discharge stack. A six-foot-diameter valve in the stack provides back pres-
sure for the test compressor. Two smaller valves in the bypass lines, one 24-inch and one
12-inch, provide vernier control of back pressure.

Bleed suction for stator hub end-wall slits is provided by exhausters at the Willgoos facility.
Eight bleed lines provided the air passage from the stator hub cavity to the exhaust header
in the stand.

Twelve inlet struts, supporting the slip-ring assembly and the inlet fairing are located 22
inches upstream of the rotor (Figure 2). The forward end of the nose fairing extends 30
inches upstream of the rotor leading edge during uniform inlet tests and 39 inches upstream
during distortion tests. Inlet distortion and support screens were 32 inches upstream of the
rotor for distortion testing only (Figure 2). The distortion support screen (Figure 3) is
shown with instrumentation lead wires protruding from the non-rotating nose fairing. The
inlet support struts and non-rotating nose fairing (Figure 4) were replaced with a short rotat-
ing nose cone for most of the noise tests. Eight discharge support struts were located 7
inches downstream of the stator.

B. Test Compressor

The test compressor (Figure 2) is a single-stage design with no inlet guide vanes. The over-
all flowpath convergence was determined by setting the inlet-to-exit axial velocity roughly
at urity. A constant outer diameter was chosen to permit maximum flow convergence at
the rotor hub, allowing maximum rotor-exit wheel speed and thereby reducing the amount
of rotor hub turning necessary for a given pressure ratio. Running tip-clearance was 0.025
inch at 100 percent of design speed. Static tip clearance was 0.043 inch.

Design values for the rotor and stator from NASA CR-72536 (Reference 1) are as follows:
1. Rotor

The pressure ratio for the rotor alone was set constant at 1.54 from root to tip. A design
tip speed of 1000 ft/sec limits the relative tip Mach number to 1.13. The rotor inlet flow



flow per unit area is 42.0 1b/sec/ ft2. The rotor was designed with an aspect ratio of 1.92

and a rotor inlet hub-tip ratio of 0.392. Twenty-four blades with multiple-circular-arc
sections were used; a typical blade is shown in Figure 5. Rotor-blade metal angles for the
nine streamlines at which blade-element data were obtained are given in Table 1. The stream-
lines chosen pass through 5, 10, 15, 30, 50, 70, 85, 90 and 95 percent of rotor-blade trailing
edge passage height. Aerodynamic design data are presented in Appendix 2. Symbols and
performance parameters are defined in Appendix 1.

The total rotor losses in Appendix 2 are the estimated losses used in blade design. However,
the profile losses in Appendix 2 do not agree with the loss correlation in the design report
(Reference 1, Figure 35), which were derived by subtracting normal shock model losses from
high-speed-rotor loss data. This type of shock model may reflect too large a portion of the
total loss, resulting in low profile losses. Initial estimates of supersonic turning resuited in
large supersonic acceleration and high shock losses, which compensated for the low profile
losses. Design iverations reduced the amount of supersonic turning, but adjustments were

not made to reapportion the shock and profile losses because the total loss was realistic, based
on other low-speed-rotor data. The latest P&WA data indicate that the profile loss correlation
in Figure 35 of the design report should be increased by 0.005 if the normal shock model is to
be used in the low-speed range.

TABLE 1
Rotor Design Data
(Stations 5 and 6 of Figure 9)
% Dialn,  Dia.Out, gs* Byt B Bsn

Span inches inches degrees degrees degrees degrees
Hub 5 13.12 16.03 34.17 -36.78 41,08 27.18

10 14,10 16.79 35.01 -31.13 41.66 28.44

15 15.17 17.58 36,17 -26.88 42,46 29.31

30 18.28 19,91 39.54 -13.70 45,23 32,64

50 22,19 23.09 43.57 4,53 48.58 38.14

70 25,88 26.26 46.96 20,02 51.19 43.54

85 28,45 28,61 49,58 30.03 53.29 46,56

90 29,32 29.41 50.56 32.29 54.09 47.69
Tip 95 30.15 30.18 51,58 34.15 54,97 48,69

2. Stator

The stator (Figure 6) is a multiple-circular-arc airfoil designed on conical surfaces approxi-
mating streamlines of revolution. The number of stator vanes was set by acoustical consider-
ations at twice the number of rotor blades plus sixteen, for a total of 64. The stator has a
constant radially-projected chord of 1.83 inches and an aspect ratio of 3.67.



Stator-vane metal angles for the nine streamlines at which data were obtained are summarized
in Table 2. Aerodynamic design data are given in Appendix 2. The streamlines chosen pass
through S, 10, 15, 30, 50, 70, 85, 90, and 95 percent of rotor-blade trailing-edge-passage-
height from the hub.

TABLE 2
Stator Design Data
{Stations 11 and 12 of Figure 9)

* * * *
% Dia. In, Dia. Out, B Bi2 Biis Bsh
Span inches inches degrees _degrees degrees degrees
Hub 5 17.72 18,58 45,34 -16,48 49,29 39,06
10 18,35 19.11 43.217 -15,92 47,52 37.19
15 19,07 19.74 41.41 -15.42 45.74 35.31
30 21.14 21.60 37.70 -13.97 42,49 32.50
50 23.97 24,20 34.03 -10.74 39.51 30.05
70 26.79 26.88 31.46 -12,79 37.56 27.83
85 28,86 28,90 30,22 -15,02 36.72 26.56
90 29.57 29,60 30.22 -15.73 36.82 26.37
Tip 95 30.24 30.27 30.42 -16.33 37.17 26.34

To prevent boundary-layer separation and to improve lift coefficient, a slit was designed for
suction at the stator hub. The slit (Figure 7) is 0.017 inch wide and is located on the suction-
surface corner of the vane and the inner case, and it extends from 15 to 85 percent of airfoil
chord.

C. Instrumentation and Calibration

1. Aerodynamic Instrumentation

Airflow was measured with a flow nozzle designed to ISA flow-nozzle specifications
(Reference 2). Accuracy of the flow-rate measurement was within one percent of the reading.
Compressor speed was measured with an impulse-type pickup, and electromagnetic device
that counts the number of gear teeth passing within an interval of time and converts the
count to revolutions per minute. The accuracy of the speed measurement was within 0.2
percent of the indicated speed between 3600 and 8900 rpm.

Instrumentation (Figure 8) for measuring over-all and blade-element performance data is
listed in Table 3. Axial and circumferential positions of instrumentation are shown in
Figures 9 and 10. All traversing probe measurements we e recorded at nine radial locations
defined by design streamlines which pass the rotor trailing edges at 5, 10, 15, 30, 50, 70, 85,
90, and 95 percent from the hub. Fixed radial rakes for measuring total pressure near the
rotor leading edge (Station 4, Figure 9) were in place only during testing with inlet flow
distortions.



TABLE 3
PERFORMANCE AND BLADE-ELEMENT INSTRUME NTATION

Instrument
Plane Location Parameter Type and Quantity

Station 0 plenum chamber P 6 pressure taps on plenum wall,
4 on automatic data-acquisition
system t' wnsducers, 2 on mano-
meters

T 6 bare wire thermocouples, 4 on
automatic data-acquisition sys-
tem, 2 on self-balancing precision

potentiometers

inlet noise 8 condenser-type microphones

Station 0.1 P 2 0.D. and 2 1.D. wall static
Station 0.2 taps located top and bottom dead
Station 1.1 center
Station 2.1
Station 4 rotor inlet P,pg 2 disk traverse probes 180 de-
grees apart, 9 radial positions*
p 40. D. and4 1. D. wall static
taps
P 2 fixed radial rakes spaced 180
degrees apart, 9 radii*
Station 6.1 rotor exit p 40.D. and 4 1.D. wall static taps
Station 10  stator inlet P, p, 8 1 disk traverse probe, 9 radial positions"é
P 4 0.D. and 4 1.D. wall static taps
located on extension of mid-
channel line
p 40.D. and 4 1.D. wall static taps

spaced across vane gap



TABLE 3 (Cont'd)
PERFORMANCE AND BLADE-ELEMENT INSTRUMENTATION

Instrument
Plane Location Parameter Type and Quantity

Station 11  stator leading P 2 sets of impact tubes at 9 radii*
edge
Station 13 stator exit P 2 equally spaced, 14-element

circumferential wake rakes
traversable to each of nine ra-
dial locations. *

T 6 fixed radial temperature rakes at
each of 9 radii*, spaced circumfer-
entially to obtain readings across a
vane gap. A 7th probe located 180de-
grees from a probe spaced in the
center of a channel was installed for
checking purposes and subsequent
distortion testing.

P,p, B 2 disk traverse probes, 9 radial positions*
p 4 0.D. and 41 D. wall static taps

located on extension of mid-

channel line
p 4 0.D. and 4 1.D. wall static taps

spaced across vane gap

downstream 1 crystal microphone
noise

Station 15.1 rig exit P 1 fixed five-element radial rake

*Radial position of each axial station defined as the intersection of the axial sta-
tion and the design streamline which passes through 5, 10, 15, 30, 50, 70, 85, 90,
and 95% of passage-height loc. ‘*ans at rotor trailing edge.



All pressures from probes, fixed rakes, and static taps were measured with transducers and
recorded in miilivolts by an automatic data-acquistion system. Pressure accuracy is within
0.2 percent of the full-scale value. Disk probes were calibrated for Mach number as a func-
tion of indicated static-to-total pressure ratio, with pitch angles as a parameter. Total pres-
sure recoverv and yaw angle deviation were calibrated as functions of Mach number and
pitch angle. Air-angle position accuracy is within one percent.

All temperatures were measured with chromel-alumel Type K thermocouples and were re-
corded in millivolts by the automatic data-acquisition system. Temperature elements and
leadwires were calibrated over their full operating temperature range. Temperature recovery
was calibrated as a function of Mach number. Variations of the recovery correction with pres-
sure were applied as noted in Reference 3. Over-all RMS temperature accuracy was estimated
to be within 0.7°F.

Various parameters (Table 4) were continuously recorded on a 14-track tape recorder during
excursions into stall. To detect and evaluate rotating stall, three quartz-crystals were located
at the rotor exit at 25, 50, and 85 percent from the hub and at unequal circumferential loca-
tions. These were used to record pressure pulses continuously when operating near or with-
in the stall region at 70, 90, and 100 percent of design speed.

Critical stationary and rotating parts were instrumented with strain gages to determine the
levels of steady and vibratory stress over the operating range of the compressor.

2. Acoustic Instrumentation and Calibrations

Compressor inlet noise was measured by microphones (Figure 11) in the fan inlet plenum
chamber. Acoustic charatteristics of the chamber were investigated to determine the number
and location of microphones needed to calculate the acoustic power output from the inlet of
the fan stage. Both reverberation time and sound-pressure-level-distribution surveys were con-
ducted to evaluate the chamber characteristics.

The reverberation time of a room is defined as the time required for the mean squared sound
pressure level therein (orginally in a steady state) to decrease 60 dB after the source is stopped.
Reverberation times greater than about 1.2 seconds are indicative of reverberant fields, as
described in the General Radio Noise Handbook (1968) and other standard texts.

To evaluate the reverberation characteristic of the inlet plenum, an acoustic driver with a
capacity of 75 acoustic watts was placed in the same axial plane as the fan rotor, with the
rotor removed. The input to the driver of one-third octave-band filtered pink noise covering
the frequency range from 500-10,000 Hz. Signals from three microphones fixed within the
plenum chamber were processed through a one-tenth-octave band filter and recorded on a
strip chart as a function of time. A block diagram of the instrumentation system used to
obtain these data is shown in Figure 12. Results of these tests (Figure 13) show that the
reverberation time, as a function of frequency, varies from approximately 2.8 sec. at S00 Hz
to 1.8 sec. at 10,000 Hz, thus constituting a reverberant field over the frequency range of
interest.
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TABLE 4

CONTINUOUSLY RECORDED PERFORMANCE INSTRUMENTATION

Instrument
Plane Location Parameter Type and Quantity
Station 0.1 bellmouth o) static pressure
downstream p 1 0.D. wall static tap
Station 4 rotor inlet p 1 O.D. wall static tap
Station 6.1 rotor exit P, frequency 3 quartz-crystal dynamic-
pressure probes, at unequal
circumferential spacing.
Sensors located at 25, 50,
and 85% of blade height from
hub (for detection of rotating
stall)
Station 10 stator inlet p 1 0.D. wall static tap
Station 11 stator leading P 3 impact tubes located at 5, 50,
edge and 95% of passage height
Station 13 stator exit p 1 0.D. wall static tap
Station 15.1 rig exit P 1 element of fixed 5-element
radial rake

gearbox N impulse pickup in gearbox
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To complete the determination of the acoustic characteristics of the plenum chamber, axial
and radial sound-pressure surveys of the chamber were made for octave bands of pink noise
(equal energy per octave) as well as discrete-frequency tones at 1000, 2000, 3000, 5000,
and 7000 Hz. Microphone readings were recorded at six-inch intervals in the radial plane.
Figure 14 shows the observed sound pressure levels of both broadband and discrete-frequency
noise plotted against radial distance from one wall of the plenum. The broadband noise
levels vary 6 dB radially within any one octave. The discrete-frequency data show variations
as much as 20 dB, which are due to standing-wave patterns within the chamber. Because
the locations of the maximum and minimum pressures in the standing-wave pattern vary
with frequency, the output of any one microphone placed in a fixed location within the
chamber cannot yield an accurate indication of the discrete-sound-pressure levels in the
chamber over the entire compressor operating range. As a result of these investigations,
eight microphone positions (Figure 11) were selected to sample compiessor inlet noise.

A one quarter-inch-diameter dynamic pressure transducer was installed in a probe, one inch
downstream of the stator trailing edge (Figure 11) to obtain blade-passing-frequency data
downstream of the fan stage. Three different radial locations of the probe were investigated
during the shakedown tests. The position selected for the noise tests showed the highest
ratio of blade-passing-signal to background-signal over most of the operating range.

A block diagram of the acoustic recording system used during the compressor tests is shown
in Figure 15. The output of each microphone and the one-quarter-inch-diameter transducer
was placed into a monitoring instrument which applied a positive or negative gain to the
signal in order to meet the optimum input voltage range of the tape recorder. All data were
recorded in the FM mode on magnetic tape at a speed of 30 inches per second.

D. Test Procedure

Vibrational stress surveys were made along operating lines at wide-open and near-stall throttle.
Steady-state surveys were made along the wide-open throttle operating line.

Tests to identify rotating stall, which is characterized by low flow zones rotating about the
compressor axis, were conducted from wide-open to stall throttle at 70, 90, and 100 percent
of desjgn speed. Quartz-crystal dynamic pressure probes at the rotor exit (Station 6.1, Figure 9)
were used for detecting rotating stall. Data from these probes were recorded on magnetic
tape together with rotor and stator vibratory stresses. Continuously recorded performance
data (Table 4} with the exception of the quartz-crystal data, were continuously recorded at
ihe rate of ten readings per second on printed tape. In addition to the automatic recordings,
rotor spee and nozzle differential pressures were also manually recorded. Stall limit flow
was calculated by using nozzle data from either the manual records or the printed tape. Stall
was characterized by an abrupt increase in flow-nozzle downstream static pressure as the
throttle was slowly closed. Indicatons of rotating stall from the crystal probes were not cor-
related with airflow measurements.

Stator-hub-slit suction was investigated at 100 percent of design speed to determine its effect

on acrodynamic performance. Seven operating points were recorded with stator-slit suction
and an equal number with the slits sealed. Three additonal points were taken without suction,
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allowing the hub boundary-layer air to recirculate down through the slit and manifold. These
tests demonstraied that performance was improved with slit suction, and the remaining tests
were made with stator-hub-slit suction,

When the seven traverse probes were simultaneously immersed, there were data inaccuracies
caused by probe blockage. However, it was possible to divide the probes into two groups,
with no interference effects within either group. All four stator discharge probes (two -wake-
rakes, two disk probes) were immersed simultaneously during a second sequence. Each tra-
verse sequence was preceded by a fixed instrumentation reading to furnish a check on the
compressor operating condition. Uniform inlet-flow performancc was obtained at 65, 80,
90, 95, 100, 1085, and 110 percent of design speed.

The inlet configuration for the distortion tests is shown in Figure 2. The non-rotating nose
cone was moved from 30 to 39 inches forward of the rotor leading edge, with screen con-
figurations and supporting struts added to the flowpath 32 inches upstream of the rotor
leading edge. Inlet distortion patterns were created by overiaying four screens with various
mesh sizes to produce the maximum pressure drop. These screens were mounted on a
supporting base screen with a one-inch mesh (Figure 3). Baseline performance tests with

the screen were conducted at 80, 90, and 95 percent of design speed to document any
changes in performance. Flow was distorted radially by using a screen which covered the
outer 2/5 of the inlet annulus. Flow was distorted circumferentially with a 90-degree screen,
which was rotated to six positions so that twelve circumferential readings could be made with
the dual instrumentation probes, which were mounted 180 degrees apart. Distortion tests
were conducted at 80, 90, and 95 percent of design speed. Stress surveys were also con-
ducted with the distortion screens mounted.

Noise tesis were conducted at 65, 80, 90, 100, 105, and 110 percent of design speed. A
short bullet-shaped nose cone was used, extending nine inch:. forward of the rotor leading
edge. All radially-mounted instrumentation was removed, except for the stator leading-edge
impact tubes and the five-element pressure rake at the rig exit. Struts between the plenum
and rotor were also removed before these tests were run.

E. Aerodynamic Performance Calculation Procedure

All performance data were automatically recorded on computer cards in millivolts. These
data were converted to engineering units, and thermocouple-wire corrections were made.
Aerodynamic corrections wnd averaging techniques were made for the various instrumentaion
as follows:

1. Total pressure probes located in supersonic flow were corrected for shock losses.
Circumferential distributions of total pressure from the two wake rakes were mass-
flow-averaged at each radial position, using a constant circumferentail static pres-
sure which was determined by linear interpolation between wall static pressures.

A peak value from the circumferential distribution of each wake rake was chusen
to represent free stream, or rotor exit, pressure. A wake-blockage factor, define:!
in Appendix 1, was calculated at each radial position for use in the flow field cal-
culation program to improve the accuracy of the static pressure and velocity cal-
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culations. Free-stream pressures, circumferentially mass-flow-averaged pressures,
and wake blockage factors from both rakes were each arithmetically averaged at
2ach radial location. These radial distributions were the input to a streamline
analysis program which radially mass-flow-averaged pressures and temperatures
for over-all performance. Radial distributions of static pressure used for the radial
mass-flow-averaging were calculated by the streamline analysis program.

2. Mach numbers from radially-traversed disk probes were determined from the ratio
of measured-static to measured-total pressure. Corrections to total pressure and yaw
angle were made using recovery calibrations for the individual probes. Static pres-
sure was calculated using the measured total pressure and Mach number. The out-
put for each probe consisted of measured total-pressure and calculated static-pres-
sure ratios, Mach number, and air angle at nine radial locations. An arithmetic
average of the two stator-exit probe-angle readings for each radial position was used
in the flow-field calculation.

3. Temperature probes were corrected for Mach number recovery, including the
pressure-level effect. Six radial rakes were approximately equally-spaced about
the annulus at the stator exit, and located at different circumferential positions
relative to a stator gap. A circumferential mass-flow average was calculated at each
radial position and used in the flow-field calculation. Circumferential wake-rake
total-pressure distributions were used for the circumferential mass-flow averaging
of the stator exit temperatures.

Over-all performance calculations were based upon the inlet plenum as a reference for uniform
inlet flow and upon rotor inlet (Station 4, Figure 9) measured mass-flow average pressure for
radial and circumferential inlet distortion flow tests. Over-all performance calculations com-
putcd by the streamline-analysis program (Appendices 2, 3, and 4) were obtained by trans-
lating rotor-inlet measured pressures along streamlines and by mass-flow-averaging at the rotor
leading edge (Station 5, Figure 9).

All averaging techniques were the same for both uniform inlet flow and for radial distortion.
Different averaging techniques were applied to temperatures and pressures for evaluating
over all performance for the circumferential-distortion tests. Each of the six individual
temperature rakes was radially mass-averaged for each screen position, and the 36 resulting
values (six probes {rom each of six screen positons) were arithmetically averaged. Total pres-
sures from each wake rake (14 elements mass-averaged) were radially mass-averaged for all
six screen positons, and the twelve resulting values were circumferentially mass-averaged.
Over-all stage efficiency for circumferential inlet-distortion-flow tests was calculated from
the resulting values.

Velocity vectors were calculated from measured disk probe data at the instrumentation plane
upstr=am of the rotor {Station 4, Figure 9) and downstream of the stator (Station 13). Re-
suits of this calculation were used to analyze the effects of circumferential inlet distortion.
Ali velocities were comrected to standara-day inlet temperature so that direct comparison of
all performance data may be made. Vector calculations were made at each of the nine radial
positions where disk traverse data was taken.

Blade element performance for uniform inlet, distortion baseline, and inlet radial distortion
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tests was calculated by a streamline-analysis computer program. All parameters were cor-
rected to standard-day conditions. Measurements used for the solution of the flow-field pro-
gram were:

I.  Compressor Inlet (Station O, Figure 9): Corrected weight flow and corrected
rotor speed.

2. Rotor Inlet (Station 4) Constant radial distribution of standard-day temperature.
Axial inlet absolute air angle. Constant radial distribution of standard-day total
pressure for uniform inlet tests. For radial distortion and baseline tests, radial
distributions of total pressure from the two rotor-inlet rakes. The radial mass-
averaged pressure was adjusted to standard-day conditons.

3. Stator Inlet (Station 11): Radial distribution of total-pressure free-stream values
from the wake rakes behind the stator, ratioed to the rotor inlet.

4. Stator Exit (Station 13): Radial distribution of total temperature from the cir-
cumferentially mass-averaged temperature rakes, ratioed to the rotor inlet (Cal-
culation Procedure, Item E-3). Radial distribution of the total pressure from both
wake rakes, ratioed to the rotor inlet. Radial distribution of wake blockage factors
from both wake rakes. Radial distribution of absolute air angle from two disk
probes.

Al static-pressure distributions and air angles behind the rotor were calculated by the program
from considerations of mass-flow continuity, radial equilibrium, and energy equations, as-
suming axisymmetric flow. Curvature, enthalpy, and entropy gradient terms were used in

the equilibrium calculations. Blade-element performance parameters at the blade edges were
calculated by translating the measured data from the instrument plane along streamlines.
Blade-element performance parameters were calculated at nine radial locations defined by
streamlines passing through the rotor trailing edge at 5, 10, 15, 30, 50, 70, 85, 90, and 95
percent of passage height. Pertinent performance parameters are defined in Appendix 1.

F. Acoustic Data Reduction Procedure

A block diagram of the acoustic data reduction system is shown in Figure 16. Tape-recorded
data were processed through a wave analyzer having a 50 Hz bandwidth filter. The output

of the analyzer was then recorded on a graphic-level recorder so that a trace of sound pres-
sure level as a function of frequency could be obtained. From these traces, broadband noise
and supersonic-tip-speed combination tone (multiple pure tones or buzz-saw) noise, hereafter
referred to as supersonic fan noise, were evaluated. Blade-passing-frequency data were time-
averaged for 30 seconds at each compressor operating point. This was accomplished by tuning
the wave analyzer to the blade-passing frequency (BPF) and obtaining a trace on the recorder
of BPF sound-pressure-level vs. time. The average level obtained from this trace was termed
*“the time-averaged BPF sound-pressure level.”

Supersonic fa.. noise (combination tone noise) was computed by summing the sound pressure
levels of discrete frequency tones below blade-passage frequency which existed at integral
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multiples of rotor speed. The discrete frequency levels were obtained directly from the
50 Hz bandwidth spectrum traces from each of the microphones and were logarithmically
averaged.

The average acoustic power level for each one-third-octave band was calculated for the
broadband noise from the following equation, which is derived in Appendix 7.

PWL=SPL+10logv-10logH-19.4dB

In order to determine the average value of broadband SPL to use in this equation, each spec-
trum trace was marked in preferred one-third-octave bands. The average pressure reading
within each band was determined after deleting all discrete frequency tones. A correction
was then applied to the averaged sound pressure Icvel to account for the fact that a SO Hz
bandwidth filter was used rather than a one-third-octave filter. The correction is as follows:

f

z
Corr= 10 log—
orr og50

The values of corrected broadband SPL from the microphones were then logarithmically-
averaged within each one-third-octave band for each operating point. These average broad-
band sound pressure levels and the reverberation time (H) obtained from Figure 13 were used
to calculate the radiated sound power level from the acoustic power level equation.

The equivalent chamber volume (v) in the acoustic power-level equation is particularly diffi-
cult to determine for an open-end plenum such as that used for these tests. The calculated
power level, however, is relatively insensitive to.chamber volume (e.g., doubling the volume
affects the power level only 3 dB). Data trends are unaffected because the volume is con-
stant. A good approximation of the volume was considered to be 442 ft3.
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IV. RESULTS AND DISCUSSION

Performance results are discussed under the headings of shakedown test, uniform inlet flow,
inlet distortion flow, and noise.

Over-all performance of the rotor and stage are presented in terms of pressure ratio and
efficiency versus corrected weight flow (W+/8/8), with corrected speed (NA/ ) as a para-
meter. Rotor and stator blade-element performance plots, including loss coefficient, dif-
fusion factor, and deviation are presented as functions of incidence. Tabulations of Mach-
number ranges for each speed line were included on the blade-element plots for convenience.

Over-all performance and blade-element data are presented for uniform inlet flow, support-
screen baseline, and inlet radial-distortion tests. Over-all performance is presented for in-

let circumferential distortion tests. Performance comparisons are made showing the effec-
tiveness of stator-hub-slit suction and stator-hub-slit recirculation. Results of rotating stall
are included for the uniform-inlet-flow tests. Baseline distortion data are presented to estab-
lish any performance changes resulting from the addition of the support screen for inlet dis-
tortion tests. Radial and circumferential distributions of pressure, velocity, and air angle are
included to describe the effect of inlet distortions on the flow conditions at the rotor inlet
and stator discharge. Noise data are presented as sound spectrum traces of pressure level for
50 Hz bandwidths. Supersonic fan noise (combination tones) and blade-passing frequency
tones are presented versus rotor-tip relative Mach number. Sound power level is presented
for broadband noise, using one-third-octave-band analysis.

All data, unless otherwise noted, were obtained using stator-hub-slit suction.

A. Shakedown Tests

Shakedown tests were conducted with uniform inlet flow to determine aerodynamic and
mechanical limitations of the rig, such as stress boundaries, rotating stall, and stall flow limits.
The shakedown tests were also used to evaluate the effects of stator-hub-slit suction.

Measured rotor-blade steady-state stresses due to centrifugal and untwist loads were lower
than the predicted level of 62,000 psi (Reference 1). The lower stress was apparently due

to the fact that the blade platform could deform elastically. Rotor-blade vibratory stresses
were also lower than estimated. Stator continuous vibratory stresses increased with rotor
speed, exceeding the allowable 10,000 psi at 115 percent of design speed and limiting the
range of performance operation to 110 percent of design speed. Stator continuous vibratory
stresses at 115 percent of design speed were highest at wide-open throttle, moderate from
part-throttle to near-stall, and exceeded 20,000 psi transient while operating at the stall limit.
Low-speed limitations were dictated by drive-engine power and speed-control problems. which
prevented running at 50 percent of design speed. These limitations resulted in the selection
of 65, 80, 90, 95, 100, 105, and 110 percent of design speed for performance testing.

The effects of stator-hub-slit suction and recirculation (slits open but no applied suction) may
be seen in Figure 17, where stator loss coefficient and diffu sion factor are plotted versus
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incidence angle. At 5 to 30 percent span from the hub, slit suction reduces stator losses.
Recirculation alone results in a performance similar to that when the slits are closed, except
at 5 percent span from the hub, where stator losses appear to be slightly higher. The effect
of suction diminishes toward mid-span, but the over-all effect represents an efficiency gain
of 1.5 percent in stage efficiency at design speed.

A total slit suction flow of approximately 0.4 Ib/sec (corrected to stage inlet) was used over
the entire range of operation. At design speed and flow, 0.2 percent of the total compressor
flow was removed by suction. Figure 18 illustrates the effect of slit suction on the stator
hub total pressure wake at design speed: The pressure wake is both narrower and shallower
with slit suction.

To determine rotating stall , pressure fluctuations versus time were recorded by three pres-
sure transducers at 25, 50, and 85 percent of blade height from the hub and at circumfer-
ential positions of 20, 50, and 110 degrees (Figure 10). Traces of pressure versus time for
70, 90, and 100 percent of design speed and near-stall throttle settings are shown in Figure
19. Rotating-stall pressure fluctuations were strongest at 85 percent, were still well-defined
at 50 percent, and were difficult to discern at 25 percent of blade height. At all three speeds,
one stall cell which rotated at approximately one-half rotor speed was the most probable
stall pattern, based upon the phase difference between stall patterns of the three pressure
probes. Review of rotor blade strain gauge response, in conjunction with the three pressure
traces, might also indicate either two or three cells rotating at one-quarter rotor speed.

B. Uniform Inlet Flow Performance

Stage and rotor-only over-all performance are presented in Figures 20 and 21. Tabulated re-
sults are presented in Appendix 2. The stall line was established by extrapolating the charac-
teristic speed lines to the measured stall airflows, shown as slashed symbols. Stall operation
above 100 percent of design specd was avoided because of high stator stresses. The 172.5 Ib/
sec stall flow obtained at 100 percent of design speed was recorded during rotating-stall tests
and could not be repeated one week later during performance testing, when a minimum flow
of 180 Ib/sec occurred three times in succession.

A maximum stage efficiency of 88.1 percent (Figure 20) at design equivalent speed was ob-
tained near stall at 182.4 Ib/sec airflow and 1.484 pressure ratio. At design speed and design
airflow (185 1b/sec), stage pressure ratio and efficiency were 1.458 and 84.8 percent respective-
ly, compared to the design values of 1.50 and 87.3 percent. The apparent lack of stall margin
is a problem which must be solved if highly-loaded low speed fans are to find useful application.

Peak rotor efficiency (Figure 21) remains essentially constant at 93.5 percent up through de-
sign speed. At speeds above design, peak efficiency may not have been attained because of the
limited throttling permitted by stress conditions. Rotor pressure ratio appears lower than
predicted as a result of under-estimated rotor tip deviations (i:e., inadequate rotor work). Rotor
spanwise efficiency for design speed is shown in Figure 22. Severe blade endwall losses were
encountered at both hub and tip.
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Blade-element performance of the rotor and stator at nir.e radial locations is tabulated in
Appendix 2. Figures 23 and 24 present some of these data in plots of diffusion factor,
deviation, and total-pressure-loss coefficients versus incidence for the rotor and stator.

Data were calculated at axial stations slanted for the rotor (Figure 9) corresponding to the
leading and trailing edges of the blade. Rotor and stator loss coefficients are plotted versus
percent span for near-stall and wide-open throttle conditions at design speed (Figures 25 and
26). Rotor mid-span losses (Figure 25) at near-stall throttle are markedly lower than pre-
dicted design losses. Rotor-hub losses, however, are much greater than predicted, (i.e., 0.21
compared to 0.065 at S percent from the hub). Stator losses (Figure 26) are highest at the
hub as predicted. Figure 27 shows the stator-wake distribution of total pressure and tem-
perature at the stator discharge as measured by the wake rakes and temperature probes.
The severity of the stator profile losses may be compared between outer case, mid-span,
and hub (90, 50, and 10 percent of span respectively).

C. Inlet Distortion Performance

Over-all baseline performance of the stage and the rotor only (Figures 28 and 29), with the
one-inch mesh support screen in place, appears somewhat lower than in tests without the
support screen. Compressor inlet conditions are defined by the mass-average total pressure
from the fixed radial rakes upstream of the rotor. Rotor and stator blade-element perfor-
mance with the support screen in place indicate an increase in stator and rotor losses at the
hub (Figures 30 and 31). Dirt deposits in the stator hub region were found at teardown,
which might explain the increased losses. Tabulations of the blade-element data for rotor
and stator with the support screen attached are presented in Appendix 3.

Distortion data were obtained for three throttle settings at each of three speeds: 80, 90,

and 95 percent of design speed. With radial distortion, first-bending flutter created high
vibration stresses above 95 percent of design speed, which prevented testing at 100 percent
of design speed. Such stresses were not present with circumferential distortion. A maximum
inlet distortion parameter (Pmax'Pmin/Pmax) equal to about 0.12 at 95 percent of design
speed was used throughout for both radial and circumferential distortion tests.

Radial distortion was created with a screen located axially as in Figure 2 which covered the
outer two-fifths of the compressor inlet annulus. Inlet pressure and velocity-distortion pat-
terns at 95 percent of design speed, as measured by the inlet disk probes, are showrn in Figure
32. Overall stage and rotor performance for radial distortion is shown in Figures 33 and 34,
wherein the solid curves represent the baseline performance with the support s.reen in place.
At 95 percent of design speed and 168.2 Ib/sec airflow, over-all pressure ratio was 1.437 per-
cent compared with 1.430 for the baseline. Over-all efficiency under the same conditions was
84.3 percent, compared with 86 percent for the baseline. Stall at 80 percent of design speed
occurred at a flow 15 Ib/sec higher than the baseline tests. In general, the tip radial distortion
imposed had only a modest effect on stage performance. Figures 35 and 36 illustrate the
rotor and stator blade-element performance for radial distortion as plots of diffusion factor,
deviation, and loss coefficient versus incidence. Tabulations of blade-element and over-all
data are presented in Appendix 4.
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Circumferential distortion was imposed on the compressor by placing a 90-degree screen at
the inlet annulus. This screen created the rotor-inlet circumferential patterns of total pres-
sure, flow angle, and velocity illustrated in Figure 37 at 95 percent of design speed. The
consequent stator discharge patterns are shown in Figure 38. Stator discharge temperature
patterns at 10, 50, and 90 percent span are shown in Figure 39. When the disk probes at
the stator discharge were traversed to the hub, they were adversely affected by the stator
wakes so that disk-probe measurements were not true indications of the distortion effects.
For this reason, data at 10 percent from the hub are not presented. Over-all stage performance
is presented in Figure 33. Stage pressure ratio and efficiency at 95 percent of design

speed and 160 lbs/sec were 1.423 and 84.3 percent, compared with 1.430 and 86 percent
for the baseline. Stall at 95 percent of design speed occurred at a tlow 11 lb/sec lower
than the baseline tests. In general, the circumferential distcrtion imposed had only modest
effects on stage performance. Tables in Appendix 5 contain circumferential distributions
of the following parameters:

1. Rotor inlet disk probes (Station 4, Figure 9)

a) total pressure ratioed to the inlet plenum
b) static pressure ratioed to the inlet plenum
c) absolute air angle

d) velocity, referenced to standard day

2. Stator discharge disk probes (Station13)
same as rotor inlet disk probes
3. Stator discharge temperature rakes (Station 13)

total temperature from two rakes on extensions of mid-channel, ratioed to inlet
plenum

Temperature and pressure values presented in the tables of Appendix 5 are ratioed to the
inlet plenum. Ratios to rotor inlet total pressure may be determined by applying the pres-
sure recovery of the circumferential screen as given in Figure 40.

Static pressure taps at five axial planes between the distortion screen and the rotor inlet on
both the outer case and the inner hub produced circumferential distributions typical of those
shown in Figure 41 for 95 percent speed.

D. Noise

Inlet noise was measured by eight microphones in the rig inlet plenum chamber. Examples
of spectrum traces of noise from each microphone are shown in Figure 42. These data were
taken at 100 percent design speed at the near-stall fan operating condition. Comparison of
these spectra show similar shapes but differing levels from each microphone of broadband
noise and the fundamental and first harmonic of blade-passing-frequency noise. The high
amplitude below about 500 Hz is due to the electronic characteristics of the filtering system
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and is not representative of compressor-generated noise.

Measurements from microphone number 5 were chosen as typical of the sound-pressure-
spectrum characteristics along the wide-open and near-stall operating lines from 65% to
110% design speed (Figure 43). The multiplici:y of discrete-frequency tones in the 65%
near-stall spectrum are thougat to be indicative of an unstable aerodynamic condition such
as may occur with rotating stall or flutter. The spikes represent sum and difference fre-
quencies about the blade-passing frequency and its higher harmonics. However, since per-
formance instrumentation <id not indicate rotating stall, the exact cause of these tones is
not known. Future tests should include transducers, flush-mounted ¢-er the blade-tips, to
determine the origin of these tones.

During the initial portion of testing, a discrete tone was detected at a fundamental frequency
of about 4000 Hz which did not vary linearly with rotor speed. The source of this noise

was vortices shed from the slip ring support struts. Figure 44 compares the spectra with

and without the presence of these struts. The struts were removed for subsequent noise
testing. Problems with inlet instrumentation had been anticipated, and the instrumentation
was removed before noise testing began.

Appendix 6 contains broadband sound-pressure level data from six of the eight microphones.
Data from two of the microphones were considered unreliable and were not used. The one-
third-octave sound pressure levels of the remaining six microphones were averaged and used to
calculate the one-third-octave-band sound power levels. The averaged power levels for three
one-third-octave bands plotted against blade-tip relative Mach number for the part-throttle
fan operating line shown in Figure 45. Figure 46 shows the total power level, which was
calculated from the logarithmic sum of all the one-third-octave-band levels for the wide-open,
part-throttle, and near-stall operating lines. The broadband noise remained essentially con-
stant with increased blade-tip relative Mach number, whereas other fans tested in the same
facility have shown increased broadband noise with increased blade-tip relative Mach number.
This flat broadband noiss haracteristic prompted an investigation of sources other than the
fan rig as a possible infl:. ~ce on the measured broadband noise. One such investigation con-
cerned the noise generateud by the airflow passing through the facility ducting.

Flow noise generated in a pipe is characterized by an increase in noise level as flow is increased.
Because the noise levels measured along a fixed throttle setting did not increase with increased
fan speed (Figure 46), it appears unlikely that the noise was generated by ducting airflows.
Further evidence against ducting noises is that broadband noise decreased as the fan rig throttle
was opened at low speeds. If the duct airflow noise were significant, the measured noisec would
have increased as the fan rig throttle was opened. At the present, no other influential sources
of noise are recognized, and the constant broadband noise appears to be a characteristic of

this fan stage.

Time-averaged blade-passing-frequency noise plotted against blade-tip relative Mach number
for the part-throttle and wide-open operating lines (Figures 47 and 48) shows a general trend
of increasing blade-passing-frequency noise with increasing blade speed. The time-averaged
sound-pressure level of each microphone and the calculated logarithmic average of all micro-
phones are plotted to indicate measured variations. Discrete tones measured by individual
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microphones within the chamber can differ significantly because of standing-wave patterns,
as discussed in the Instrumentation and Calibration section.

A plnt of the difference in calculated average sound pressure levels between the blade-passing
fundamental and its first harmonic as a function of relative tip Mach number (Figure 49) re-
veals that the sound pressure level of the first harmonic is of the same order as the fundamental
at low speeds, but that it becomes insignificant as the speed is increased.

Fundamental blade-passing-frequency signals were also measured by a one-quarter-inch-
diameter dynamic pressure transducer located downstream of the fan stage. Figure 50 shows
a plot of time-averaged discrete-frequency levels versus tip relative Mach number for both the
wide-open and part-throttle operating lines. Both curves show a trend of increasing blade-pass-
ing-frequency signal level with increasing Mach number. From the spectra (Figure 51) for

the wide-open and part-throttle operating lines, it is apparent that the ratio of blade-passing-
frequency level to background level is sufficient to allow amplitudes to be read at speeds
below 100 percent design speed. At 65 percent of design speed, part-throttle, the extra tones
are like those seen from the inlet plenum microphones (Figure 43) at this speed near stall.

Supersonic-fan noise (combination tone noise) was calculated by summing the sound-pressure
levels of discrete-frequency tones which were below the blade-passing frequency and which
existed at integral multiples of shaft rotation speed. One point at 105 percent of design speed,
three points at 110 percent, and one each at 115 and 120 percent were the only fan operating
points where this type of noise was noted. (The data at 115 and 120 percent of design speed
were obtained during shakedown tests only.) Figure 52 shows the supersonic-fan noise level
as a function of rotor-tip relative Mach number. The points below Mach 1.0 indicate the broad-
band noise content below the blade-passing frequency at rotational speeds below that at which
supersonic-fan noise is generated. The trend is typical of all fans and full-scale engines which
operate in this transonic Mach number range, and it shows the large contribution that super-
sonic-fan noise makes to radiated inlet noise levels.



V. SUMMARY OF RESULTS

Tests of a 31-inch diameter highly-loaded single stage fan with a design tip speed of 10G0
feet per second and pressure ratio of 1.5 yielded the following principal results:

1. Over-all Performance

Over-all performance in uniform-inlet-flow tests at 100 percent of design speed demonstra-
ted a stage pressure ratio of 1.458 and an efficiency of 84.8 percent at a design flow of

185 1b/sec, compared with design values of 1.5 and 87.3 respectively. A peak stage efficiency
of 88.1 percent at 100 percent of design speed occurred near stall, at a pressure ratio of
1.484. Little stall margin existed at 100 percent of design speed and above.

2. Effect of Slit Suction

Stator-hub-slit suction reduced stator-hub losses, so that over-all efficiency at 100 percent
of design speed was improved by 1% percent. A slit flow of approximately 0.2 percent of
total inlet flow was used.

3. Effect Distortion

Imposed inlet distortions, either radial (outer two-fifths of the annulus area) or circum-
ferential (90-degree sector) caused only small decreases in over-all efficiency and pressure
ratio from the values for undistorted flow performance. Radial distortion reduced the stall
margin at lower speeds.

4. Noise Trends

Upstream broadband noise generated by the stage was relatively constant over the range of
speeds and flows tested, whereas other fan stages tested in the same facility have shown in-
creased broadband noise with increased relative tip Mach number.

Sound-pressure levels of blade-passing frequency noiss generally increased with increasing

rotor-tip Mach numbers. Supersonic-fan noise (combination-tone noise) existed only at 105
percent of design speed and above.
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APPENDIX 1

Symbol and Performance Parameter Definitions
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PRECEDING PAGE BLANK NOT FILMERY

APPENDIX 1

¥.. .ulus area, ft2 (station o, fig 9)
total room abscrption

diffusion factor

decibel

rotating stall period

bandwidth of each 1/3 octave, Hz
conversion factor, 32.17 Ib ft/lb sec?

reverberation time, sec

incidence angle, angle between inlet air direction and line
tangent to blade mean camber line at leading edge, degrees

incidence angle, angle between inlet 2ir direction and line
tangent to blade suction surface at leading edge, degrees

Mach number

mass average in radial direction (tables 25-33)
rotor speed, rpm

total pressure, psfa

sound power level based on a reference power of 10713 watt
static pressure, psfa

gas constant for air, ft 1b/lby, °R

radius, ft

acoustic pressure, dynes/cm?

reference acoustic pressure of 2 x 10~¢ dyne/cm?
sound pressure level (dB, 0.0002 dyne/cm2)

total temperature, °R

static trwuperature, °R

rotor speed, ft/sec

air velocity, ft/sec

axial air velccity, ft/sec

1
meridional air velocity, (Vr2 + "12)/2: ft/sec
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APPENDIX 1 (CONT'D)

Vg - tangential component of air velocity (V2 - sz)l/ 2, ft/sec
v - volume of a chamber, ft3
w - weight flow, lbs/sec
w - acoustic power-ergs/sec
w, - reference power of 10-13 watt
z - characteristic impedance of the medium, rayls, c.g.s. units
g - absolute air angle [cot -1 (Vm/VG)] degrees
g'* - metal angle on conical surface between tangent to mean camber
line and axial direction at le2ding and trailing edge, degrees
AB -  air turning angle 8's -g'¢ for rotors and p33-p19 for stators,
degrees
AB* -  camber angle, degrees
A - ratio of specific heats for air, 1.4
é - ratio of inlet total pressure to standard pressure of 2116, 22
1bs/ft2
é° -~ deviation angle, angle between exit air direction and tangent
to blade mean camber line at trailing edge, degrees
€ - angle between tangent to streamline projected on
meridional plane and axial direction, degrees
n - efficiency, %
] - ratio of inlet total temperature to standard temperature of
518,6°R
p - mass density, lbs-sec2/ft4
o -~ solidity, ratio of chord to spacing
w ~  total pressure loss coefficient
w - angular velocity of rotor, radians/sec
Superscripts:
! - relative to moving blades
* -~ designates blade metzal angle
Subscripts:

ad - adiabatic
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APPENDIX 1 (CONT'D)

polvtropic or profile

radial direction

shock

suction surface

axial direction

plenum chamber

instrument plane upsteam of rotor
station at rotor inlet

station at rotor exit

instrument plane upstream of stator
station at stator ieading edge
station at stator trailing edge

instrument plane downstream of stator

111
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'.\)

c)

d)

e)

Performance Parameter Definitions

Relative total temperature

L 2
Tl5 = t5 |1+ —5— (M'5)
. 2
' l-(wrs)z - o r6) ‘!
Tl =

1

im ﬁ15 - ‘8'*5

im =811 -8*
Deviation (DEV, Table 8, 5°)
§° = ﬂ'ﬁ - B'*G

8° = B2 - B*12

T'5 +
29
l po—) Rge

Incidence angle based on mean cam™er line

Diffusion factor (D-FAC, Table 8)

. I
Do 1.6 ,Te%e " Ts's
V'5 (I‘5 + r6)c LA
A% r. Vg -r, .V
/] 0
D - 1 .12, 11'611° 127012

Viin,® gy F TV

Loss coefficient (OMEGA-B, Table 8)

T L
p'[ 6 | v-1
1
5 | T,

€l
Il

(rotor in)

(rotor out)

{rotor)

(stator)

(rotor)

(stator)

(rotor)

(stator)

{rotor)

(stator)



f) Loss parameter (LOSS-P, Table 8)

w cos B
8 (rotor)
20
== o1z (stator)
20
g) Polytropic efficiency (EFF-P, TOTAL, Table &)
r1 %
04 P_
9
1 b=
) "p T,
In T_ (rotor)
5
V- P
i P11
2) Mp= (stator)
t1o
ln[
t11
h) Adiabatic efficiency (EFF-AL, TOTAL, Table 8)
[ Pel v
—— ‘y _1
n P5 J
ad = T -
-1 (rotor)
L 7s

113



i) Wake bluckage factor
- SPAV /
K = - P AV
) M

Vo

114
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(stage)



APPENDIX 2

Blade-Element and Overall Performance with Uniform
Inlet Flow
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ROTOR Identification of Blade-Element and Overall Performance Table Headings

_DIA=) DIA=2 V=) _y=2 VM=1 Vh=2  y0ai ¥0=2 Bet  B=2 ec-; At=2 yeel ye=2 yo'el VO*=2 U=1 gtsz
%SPAN IN IN FT/SEC FY/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE DEOREE DEGREE FY/SEC FT/SEC FT/SEC FY/SEC Fy/sec Fr/sec

5

10

1%

30 ! ' '

® 2r; 2rg Vs V6 Vms Vme Vo5 Ve B5 B¢ Bs; Be Vs Ve Vo5 ‘g Us Ue
o

9%

—ANCS___INCM _ DEV _ TUBN CAMBER SOLIDYY OuFAC OMEGA=R LOSS=P LOSSeP - M=l M2 W= te
% sPay DEFREE DEGREE LEGREE DEGREE DEGREE TOTAL PROFILE POL TOTAL TOTAL SHOCK
s

1 wcos 3(‘; 1 _116
15 i _— P
5 lgg  lms 506 ag  ap" o D & 27 S

0 ~wah JLOS ﬁ'
0 (w-wsh)vosBg

“"p Mad Wgn Ms Mg Mp Mg

20 20
95 _NCOR=1 MWCOR=) WC/A=1_ _enzz__zzﬁ-m EFE=p - - V= -2
RPM  LBM/SEC Lnn/sec To1 P01 % DEGREE DEGREE
« T P
W:{_" WJ“ 6 6 .
—_ —_ n n See Figure 9
NIS nTs Pg ad Tp &u
STATOR
_DJA=1 DIA=2 Vel V=2 Y=l YM=2 y0ei VQ=2 B=) -2 Bi=) Vo2  Voul Vi Y0'=i VO0t=2 u=)
’_‘_S".:N IN IN FY/SEC FT/SEC FT/SEC FT/SEC FY/SEC FT/SEC DEGREE GCEOGRrE DESREE OEGREE FY/SEC T/SEC F /scc_w
10
15
30 x - ] 1 1 ] 1 .
o 2ry; 2713 Viz Viz Vm1l Vmiz Veir Veiz By Byp B1n By Vip Vie Ve Veiz Us Us
gg
9%

—_INCS _INCM DEV TURN CAMBER SOLINTY D-FAC OMEGA-R LOSS~P LOSS=P P02/ OMF@A=R EFF=AD EFF-P M=l M=2 Mlal M'-2
%SPAN DEGREE DEGREE ODEGREE DEGREE DEGREE TOTAL PROFILE PO1SHOCK  TOTAL STATIC
5

10 - ! 1
15 o . wcos B13 i P
30 i i P D _— T —— I'J— —_ ] ]
w a1l !m1l &;5 4F A ¢ © 20 11 @gn Mag  7p My My My My
:3 (w-'wsh)cosp 12
95 20

-, - - P02/ EFFepD EFE~P - STA=1 SYA=2 SLANT=1 SLANT=2

RPM  LBM/SEC LBM/SEC To) POl L 3

DEGREE DEGREE
SeFT

N WG wyg Tiz Pro

Mad "p See Figure 9
\/6_ L) A Aan T5 p5

‘03w LON JINVI8 3D9Vd DSNIJ3IOIud
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ROTOR Aerodynamic Design - Blade Element and Over-all Performance

DIA«1 DlA=-2 V=2 vM=1 VM=2 -1 Vo~=2 B=-y B=2 BY=) Bra2 v'=1 V'=2 yo'=i VO'=2 U=l u=2
x_m In In Fyssc Fugg,_g F1s5EC FI/SEC F'[/sEC FT/SEC DEGRCE DEGREE DEGREE DEGREE Fy/ssEC Fr/sEC Fr/sEC FrssEC Fy/sEC FrssEC
13.120  16.030 614 995 §05.4  538.5 0 807.8 0 56.9 35.6  -26.2 751 632 412 305 424 518
lo 14.100  16.790 620 983 621.5  £86.1 0 715.8 o 52.0 37.0  -21.0 778 645 445 241 455 544
15 15.170  17.580 627 971 627.4  630.0 0 734.8 0 49.2 38.6  -15.4 804 656 -488 170 489 568
30 18.280 19.910 650 916 652.1  640.4 0 656.1 0 45.6 42.7 . 0.8 877 841 -502 7 586 643
50  22.190  23.090 671 836 671.1  &05.1 0 576.4 0 43.8 47.2 15.5 981 629 -116 -173 714 742
70 25.880  26.260 680 782 680.4  583.9 0 564.8 0 4.7 51 1 29.4 1077 668 -836 -328 838 848
85 28.450 28.610 682 7585 682.6 589.9 0 492.3 (1] 40.8 53.3 37.5 1145 715 -918 -432 918 923
90  20.320 23.410 683 747 682.8  564.1 0 488.0 0 40.8 54.1 39.6 1167 729 -946 461 944 949
95  30.150  30.180 683 787 682.6  556.9 0 487.9 0 41.3 54.8 41.8 1189 738 -974 -488 969 973
INCS INCM TURN CAMBER SOLIDTY D-FAC OMEGA~B LOSS=P LOSS=P P02/ EFF-P EFF=AD OMEGA~B Mel M2 Mol Mra2
%3PAN DEGREE. DEGREE . mmmmaas I TQTALPROFILE PQL TOTAL TQTAL SHOCK .
s 6.1 0.81 10.3 €L.7 731 2 41 . 390 L0673 .0124 .0124  1.540 9601 9576 0 L5654 . 802 . hy8 . 514
10 -5.0 1,65 1.5 58.0 66,1 2.30 .385 . 0377 . 0077 . 0077 1. 540 . 9750 . 9735 V] . 5718 . 891 LT707 . 586
15 -4.3 1.99 12.2 5.0  63.0 2.18 . 400 0264 0057 L0057  1.540 9807 .9785  © . 5797 . 828 .738 . 594
30 -3.0 2.69 13.0 43.3 .2 1.93 .473 .0324 0085 L0685 1.540 9719 .9702 0 L6045 .820 .813 . 574
50 -1.6 .41 11.2 3.7 3%.0 1.69 . 535 . 0481 . 0136 . 0136 1. 540 . 9835 . 9506 0 . 6245 . T40 . 909 . 551
70 -0.5 3.73 9.0 217 26.9 1.53 . 537 . 0873 . 0190 . 0165 1. 549 . 9274 . 9229 . 0087 6328 . 686 1. 001 . 586
85 0.0 .7 7.1 158  19.5 1.43 . 525 L0867 . 0238 L0 1.540 0022 . 8961 .0142  .6342 658 1,066 . 624
90 0.0 3.55 6.8 14.5 18.3 1.40 . 523 . 0979 . 0269 . 0225 1. 540 . 8871 . 8800 . 0162 . 6360 . 649 1. 089 . 635
95 -0.2 3.20 7.0 1.0 17.4 1.38 . 533 L1197 . 0813 L0263  1.540 8672 . B589 0186  .6358 642 1.110 642
NCOR-1 WCOR=1 WC/A=-1 T02/ PU2/ EFF=AD EFF-P STA=4 STA=2 SLANT=1 SLANT=2
RPM__LBM/SEC LBM/SEC Tor POt % % DEGREE DEGREE
SGFY
1400.0 165.0 42,0 1.1410 145400 93.3 93.8 S«0 6.0 86.05 95.02
STATOR
0IA=1 DIA=2 y=2 M=1 VM=2 VOo=-1 VQ~2 B= B=2 Bt~ gr=2 vi=1 Vt-2 vo'=2 VOt=2 U=l
BSPAN IN _IN MIJLSELJ_LSEQLT/SEc FT/SEC FY/SEC DEGREC DESREE DEGREE DEGREE FT,SEC FTssec FT/SEC FT/5EC FY/SEC rT/SEc
5 17.1720 18, 500 978 575 622.7 570 T47 0 49.17 4] -16. ¢ 46. 30 6552 318 179 -601 571 598
10 18.350 18.110 962 600 641.6 600 710 0 47.8 0 2114 46.05 657 850 119 -618 592 616
15 19.070  19.740 947 617 659.3 617 678 0 45.8 0 - 59 46.00 662 882 64 -637 614 637
30 21.140  21.600 914 636 673.9 €28 614 a 42,4 0 6.1 47.55 876 943 -68 693 682 697
50 23.970  24.200 875 830 674.% 630 55 0 89.5 0 17.8  51.00 708 1005 -216 -782 77 782
70 26.790  26.880 840 624 €65.0 624 511 0 37.6 0 28.0  54.23 752 1070 354 -867 868 871
85  28.860 28.900 818 619 655.4 419 488 [ 36.7 0 33.8 56,52 889 1120 442 -933 989 925
20 29.370  29.600 811 616 649.8 616 434 0 36.8 0 35.8  57.30 802 1135 469 -954 956 957
85  30.240  30.270 805 612 642.4 612 485 0 27.0 0 37.3  58.08 809 1152 492 -978 977 978
INeS INCM DEV TURN CAMBER SOLIDTY D=FAC OMEGA=B LOS5=P LOSS=P P2/ OMEGAB Fi=AD FFF=P M=l M2 Mt~ MY =2
%SPAN DEGREE DEGREE DEGREE DEGREF DEGREE __ ToTaL PROFILE poi SHOCK  TOTAL STATIC _ . .
5 0 3.95 16.2 49.7 1.8 2,105 .583 .210 . 0485 .0495  .9184 7682 0 0 . 885 4923 . 5890 . 706
10 0 4.25 15.9 47.8 59.3 2.032 .558 .165 , 0399 . 0399 .93€5 . 7989 0 ] . 870 . 5142 . 5928 - 134
i 0 4.92 15.5 45.8  56.3 1.950 .528 ‘129 . 0307 .0307  .9526 8333 [ 0 .854 3335 . 5965 . 763
30 0 479 13.9 42.4 5.7 1.758  .488 . 069 . 0171 L0171 .9751  .8926 0 ° .817 .5510 6053 .823
50 13 5.48 10.3 38.5 4.7 1.552 . 483 . 048 . 0154 . 0154 . 9831 .8)14 0 1] .177 . 5458 . 6305 . 867
70 0 6.08 12.5 37.6 444 1.388  .473 .043 . 0192 L0192  .9830 8940 0 0 . 743 5388 6654 . 920
85 ° 6.50 15.2 36.7  45.2 1.285 .473 . 061 . 0273 .w73  .9789 8571 0 0 719 5322 .6955 . 960
890 0 6. 50 15.8 36.8 45.9 1.283 477 . 073 . 0812 . 0312 .9765 . 8387 [} 0 -712 . 5281 . 7037 . 975
95 0 615 16.3 3.0  46.8 1.230  .484 . 096 . 0369 .0369  .9729 8163 0 4 . 705 5234 .7070 . 988
NCCR-1 WCOP=1 WC/A=1 T02/ P02/ EFF=AD EFF=P STA=L STA=2 SLANT=1 SLANT=2
RpM. ,ALBMISEQ,,LSBMZTSEC Tor . POL % % DEGREE DEGREE

oF
7400.0 185.0 42.0 11410 Lsoos 8.3 881 11.0 12,0 90.60 90.00
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ROTOR 65% of Design Speed
DiA=) UIA=; Ve Ve Vile VMe V= V0= Be B Ble Ble. Vie Ve VO'e Qv Yo Ue
P 3 2 1 2 vout | 2 1 2 1 2 1 2 2 ix x:sz,us; ;sz 2
5 134120 164030 3B6eg 76847 386.2 49242 o0 590.6 +G0 50020 35438 =27e43 473,7 3554,5 “27“.2 255.5 27“02 3350[
10 2443100 169790 393v6 ~ FBud 39396 4337 0 57046 00 #9:71 3682 =24e39 491.8 S53%.4 =294,7 219.6 29T 3T5.9
"5 13,170 17580 40160 71947 40le0 481.8 «0 5345 200 47.98 38432 =19408 511¢3 510.6 =317.1 167,050 3171 367.4
30 184280 19910 418+3 o048+ 418,33 47862 - ef -H3Tep v00 42¢38 4238 22,43 566,6 U804 =382,1 2049 IB2+1 416.}
50 220190 234090 4320 57302 4320 45247 o0 351.4 dUD 37679 47401 16413 633.9 §72.8 «463,8 =131,2 #63.8 482.6
70
85 284450 284630 437¢0 49203 437.8 417.8 o0 2604 00 31¢94 5363 38.94 738,84 537.3 ~59%4.6 =337,6 S594.6 S598.p
90 29320 29+430 4373 - 472v6 437D -39 *0 25643 «00 32+88 5S4k 42.09 75249 535,1 ~612.8 =358,4 6128 634.7
95 30.150 50-180 436-7 448.8 “36.7 3710 20 25245 «00 34429 85428 45.55 T66.7 529.9 ~630.2 =378.3 630.2 63p.8
chS INCM DEV TURN cmaER SOL!DTY D=FAC OMEGA=g LOSS=P LOSSeP P02/ EFF=P EFF<=AD OMEGA=B M=} M=2 M=) Mle2
% SPAN 3 3 e RO FAC-PROFILE——POL—FOTAL—FO T AL SHOCK-
5 -5,58 1!33 9.54 62081 71.12 2,4320 «1113 0!“69 .0268 20268 102190 +94189 « 9166 00000 .3509 +6994 n“sls 050“5
10 oy bd - 2eg0 6480 61v2L -66v10 e.aos? -+1964- - +1102 0220 0220 192262 9354 9335 OO0 3585 L6785 L4499 L8829
15 *3.94 2432 Te83 57,40 62498 2,1549 42615 0864 (189 L0189 142238 L9444 FU2B <0000 3654 6511  Ju681 L4639
30 "‘21?2 2e83 11 té& Wirs83 S3v28 149028 43630 0357 0S4 OO9W 142119 59698 +9689 6000 3808 5830 5178 4322
50 =le60 3a36 1101 3yeB8 IF.15 1,6895 L4212 40438 0124 L0124 141928 ,9520 .9507 +0000 43930 5129 5787 L4230
70
85 «30 309@ 8498 14070 19469 144421 23950 <0581 40157 40157 101681 09100 9078 <0000 +3981 4384 6728 L4785
20 35 3486 - 9,82 ﬂvw L18+I0 L LM w407 - wOMNL 0247 0247 141583 ,8508 847¢  S00D0 #3977 4201 6856 47?57
95 .26 3463 11e#Q 73 17.48 1.3691 W27 .uuz 00338 (0338 101462 L7817 7771 <0000 3971 +3982 6976 L4701
.uCOR-l ucoa-x WC/A=1 TO2/ P02/ EFF-AD EFF-P STA=1 STA=2 SLANT=1 SLANT=2
— DEGREE —DESREE-
SGFT
4790 131523 29,61 130546 1,16863 92,52 92,8} 5,0 6,0 86,085 95,02
STATOR
wepan (DAL 0TA=2  v=y vez VMay  YMe2  V0=y Bmy  Bep Viez V0'e; V0'es U ue2
5 17720 186580 7150 511e¢7 476.5 511¢l 533.1 28e1 48,21 2470 ~18.86 35,48 503,5 627,6 162.8 =364.2 370.4 388.3
10 11071290 51993 483,6 538,85 6522.5 - 28+7 47,21 Bs17 =16403 35,56 Bp3.3 637,44 139,80 =370.7 363.8 3094
15 19.070 19700 6974 525.7 491.7 525.3 4% .4 19.8 45,14 2016 =11:03 3678 501.5 656.0 95,8 =392.8 398.,6 &32.6
30 23wl 21+600 - 6867 B18+T 61iel -B18e% - 41200 teI I8y 202 3032 39.87 51342 675,77 =29.9 =433.p 4419 481.5
50 23.970 244200 608¢5 501¢6 535.4 501.2 338.5 19¢0 33,79 2637 1777 Ghelt 53148 698,9 =162.5 =486.8 Bg1.0 505.8
70 ye0— 5618
8s aﬂcaﬁu 25-930 549.8 »a;.u 485.4 481s3 258s1 =BT 28,00 =1¢03 35:41 S1e85 595,7 7T79.2 =3uS.1 -612.8 Go!.z son.&
90 79 4092 5T 2Bl - =398 2BB2 =7 ITeT6 53.73 5935 T72+6 =363:2 ~622+5 618.
[ 3002‘00 30270 51308 “‘607 W47.8 426,7 25200 2.2 29.37 =e30 40032 56409 587,84 765.,0 =380.1 ~634,9 63201 63;07
INCS !NCM DEV TURN C}MSER SOL!DTY D-FAC OMEGA-B LOSS=P OSSP P02/ OMEGA=BEEF=AD EFF=P Me} M= M=) Mte2
X SPAN . ——T0 .
5 =1:33 2465 19¢19 45.52 62,53 2,1080 4488 1142 +0271  JO0R7L 9720 400G0 C000 7900 <6857 (4533 L4551 L5560
10 w67 - Be69 19412 U4 Oh 6957 2,0300 4376 1192 -+0293 0293 +9710 0000 <0000 7799 L6402 L4602 J4BBE 564D
15 =100 333 17.58 42,98 57,06 31,9472 4177 L0920 <0236 L0236 9788 L5000 0090 «B226 6265 L4664 L4529 ,%823
0 —ade@i 1401 1599 36482 Biv73 1,7528 378 L0581 0166 Oieh «9877 0000 +0000 «8cB4 5897 461t b2k L5006
;'"g *5eT3 =23 12497 31452 WheB) 1.5485 (3441 L0373 0120 0120 9932 L0000 (9000 <8968 5460 44631 4776 ,6215
0000 —
85 =8,76 «2.25 1K-01 29,03 45,29 1.2867 ,3128 40305 +0118 L0118 .995u 20000 0000 8818 L4921 L4284 L5331 L6934
90 =B34 =1e M 15024 28499464963 Q615 - +0248 ORMS 11 0000 <0000 +7883 4773 4061 +5303 6861
95 =T7481 =1406 16403 29.67 46,76 1.2271 .3710 .0930 00379 L0379 .9075 «0000 8000 7232 4582 3780 45236 6777
NCOR=1 wCOR=1 wC/A=l 702/ Pozl EFF-AD EFF=P STA=1 STA=2 SLANT=1 SLANT=2
RPM—LBM/SEE ¥ PoLt— % - DESREE —DESREE—

Bilade-Element and Overall Performunce with Stator-Hub Slit Suction

S
4790y k3tsly

QF T
29063

Ty Q546 1,1760 86,860 8T, L8

13,0

12,0 90,00 90,00



0t1

ROTOR
DIA-~}

DiA=-2

%SPAN IN IN

13.120 16,030 36242
18,100 16.790 368,%
15.170 17.580 378,9
1'0200 1’.910 391.’
22.190 23.090 &03,7
25,8080 26.260
2'.'5, 28.610 .0638 877.,2 &08,.8 35909
29.320 29.410 508.2 A857,3 898,2 367.0
30.159 30.180 #07.6 A35.% 407,6 381,9

INCS

5 -3.72
=2.78
-2003
.07
o34

2,17
2,20
2.10

STATOR

DIA-}
%SPAN I®

S 17.720 18.580 65009
18.350 19.110 677.4
194070 19,740 663.2
214180 21.600 627.6
23.970 24,200 S83.5
2604790 26,880 St

10
15
30

50
70
85
90
95

INCS,

% SPAN n:GRE%
91
1,23
91
=1.66
=3.88

5,75
95
-4,18

FRBRIBBIS

INCM

3.18

5.88
8,23
8.78
5.31

12,06 32438 39.;5 3:6895 4526
—1.67 S5.86 4 L4802

5.85
S.72
S5.47

NCOR=1 WCOR=1 WC/A=1 Y02/

RPM.

SeFY
8793« 123e90 27.94 1,0558 1.1923 92,392 92.68

DIA=2

8723 85747 862,7
26,860 28,900 528.8 450,95 a53.2 450.9 272,5
29,570 29.600 3512.8 #27.,9 8&35,2 u27, B 271.1
30,200 30.270 498,2

INCM

4.049
5.849
5.28
30‘5
2.02

_=5.26 8%

« 75
1.65
2.57

NCOR=1 WCOR=1 WC/A=1 T02/
RPM.

SeFY
793¢ 123,90 27.94 1,0558 1.1805 87.035 87.%0

Blade-Element and Overall Performance with Stator-Hub Slit Suction
65% of Design Speed

Vel Y2  VMe3 VMe2 VOei V=2 BY=g
1/ T Y

£78.4
558,3
828.6
436.5
356.2
298.2

275.4

B=1 B2 Bte2 VYieg
[ GREE FY

736,0
T715.8
689,0
623.8

$58,0

361.2 455.p
368,01 487,9
378,9 U86,6
391,0 45,5
803,7 “20.2

00
«00
«00
09 N8,38 84.33
«00 40.00 88.96
_a00 36,32 52.93 31,70 678.3 477
«00 35.2% 55.54 39.67 722 506
272.8 00 36.65 56.38 43,03 736, 502.;
269.6 00 38,26 5T.42 46,60 750.9 497,

D=FAC OMEGA=B LOSS=P L05S.P P02/ EFF~P EFF=AD OMEGA~B M=}’
TaVAL PROF OTAL_SHOCK

=252 S47,0 uNT.6 =302.3

DEV TURM CAMBER SOLIOTY

Vie2 VO"} Vore2
Fy/ g_ft/sgngT/SEc FY/SEC
$1.83 37.23 =28,11 853.6 Sli.o -g N8 283.2 274.8% 335.5

207.)
20.3

Meg

U=y U=2

294.9 351.;

49,58 80,23 v19.32 491.2 873.9 =357,3 156.9 317.3 367,

382.3 416.4

16.53 615.2 “‘.ol .“"ol ‘lz‘ 7 .6“.] !82.9
54503 =251e1 5813 589
-595.9 =323.3 595.0 S98.4
.6‘3t2 ‘5“20. 613‘2
“630.6 -361.6 630.6

Z§i‘.é

MI-‘ M=D

+0308 1,2129 .9130 T.0000 3277
0256 1,219 .9299 «0000 L3347
«0223 1.2180 .9382 +0000 3810
«0106 31,2118 .9680 +0000 3552
0117 31,1973 f:g::, + 3666

+0180 1.1771 0000
0280 1.1678 +0000
0361 1.157% +0000

.168¢
3288
0102}

8,86 65,38 71,12 28319
6092 63,88 66410 242837
7,59 59,35 62,58 2.1549
11,20 %6,88 53,28 1.9028

+030%5
<0256
«0223
«0806 0106
#0813 L0117
_o0485 _ 0326
206735 <0180
«1082 .028p
1861 403612

«9106
9269
9368
9671

«1508
«2348
+3010
<3998

9.72 15,84 l’o’ﬂ 18821
1076 13,31 18.34% 1.4188
12,48 10453 17.88 1.3891

4306
<4996
+4665

EFF=AD EFF=P
%%

8446
« 7852

«9028
«B409
+780%

3730
«370%
+3699

(47 74

Se0

vo=2 BY'=2
17.6 50,09
33,1 Q9o01
2“00 47,00
19.1 #0,95
23.8 36,02

__La8 32,27
=23 3‘ 02

BY=1

=19.15
=16.03
2.87 «10.80
2427 3,68 41,96
2.9% 18.83 45,86

“e23 30,05 50.7%_ 535.2 _723.f eggé

~o28 36416 53.38 5b1.% 756.0 =331,2
3,3 31.93 oGS 38,61 55.21 557.0 750.0 =3847.8
401.1 814,5 40L.1 269,1 3.6 32,99 .66 81,28 57.45 551.3 7u5,6 =363.8

TURN CAMBER SOLIBTY D-FAC OMEGA=B LOSS=P @SSP PO2/ OMESABEFF~AD EFF-p

B=1 B-2

2416
3.77

V=2

863,84
8472,3
879,11
481,5
468,4

vo=-1

52243
511.3
485,0
a1i.4
383,2

V=2 vo'-t

593,3
598.3 127.5
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Blade-Element and Overall Performance with Stator-Hub Slit Suction
ROTOR 65% of Design Speed
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Blade-Element and Overall Performance with Stator-Hub Slit Suction
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80% of Design Speed
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15 154170 17,580 512.6 891.7 s181.6 601.1 0 65804 00 87.58 37,37 »18,82 443.9 ss&.g «390.9 205.4 390.9 433.p
30 18,280 19,950 535,65 800.3 535,4 592,3 o0 537.8 000 82420 81,31 2,34 713.3 504.9 ~§71.0 28,8 475.9° 513.0
50 az-x:o 23.090 555.0 707.2 $585.0 gez.v o0 G428, 00 37623 85,83 16,47 797.,0 388.Y 871.8 «166.9 571;: sgs.o
70 5,8 260 S 4 563.4 a0l 34669 .00 iﬁlﬂ§——§!L!n_,;laﬂi__1124!_~§2ﬂ10_2‘.‘42—:‘2g45—4“5, )__678.7
85  28.4%0 26, 10 S63,6 593.5 563, 533. o0 31242 05 37 2446 40.10 92448 660.1 ~733.1 -425.0 733} “931,3
90 294320 29.430 562,9 S567,5 562,9 477.p 0 33703 +00 32482 53.31 43,38 942,2 656.5 ~755.5 <450, 755.5 7578
95 304150 30,180 562.1 540.6 56241 447.3 0 3;3.7 100 34418 S4ely HE.65 O958.9 651.7 =TT6.9 =480 TT6eO TITY
o g:gg EéNgM mé orgnu ceusea SOLIDTY D~FAC OMEGA=E LOSS~P LOSS=p PO2/ zt;ﬁr-p eFF=AD ONE:H MEL Me2  Mlel MR
%SPAN DE DEGREE DESREE DEGREE DEGREE L 1 .
5 <6, 0% 79,56 61,82 7101 204326 41322 41769 0323 . 1.3355 8993  B9S) ,9000 .¥S02 8676 .SaTy .8287
10 =5,36 1008 6,88 60.18 66,03 242848 .2060 +110% 0228 D228 1.35S0 9311 .9280 9000 23, «8854¢ 5702 .602¢
15 “%,91 1,37 8,07 56,2y 62.9% 201560 .266% 3792 0174 .§x7~ 1,350 29475 9452 L0000 .%69T 8116 .5932 ,5789
20 =3.90  1.77 11,37 83,65 $3.26 1.9038 .3720 .9358 .009¢ .DOO4 1.3327 9688 ,9675 00000 4916 7219 6566 53566
50 =279 2448 12,95 29.35 39.13 1.6899 4231 o333 009 .DoO% 1.3028 9626 .5612 <0000 5101 .6329 ,734; 5268
70 “1.%6 74 58 18,14 99 15348 M__,_!,;;]% [ ? 49479 P ? } 1-1
85 -, 2077 10415 12.35 19470 104421 L4036 ;66 +8966 B934 ,odge .5180 .S27p . % +586)
20 =¢83 268 11,11 9,93 18.3% 14148 M4BT L 063 8322 ,B272 ,pp0e 3173 5925 .86 ¢A 5812
95 =+91 2007 12,50 7,46 17448 1.3891 LuSeu .guS3 +T662 7596 ,gU00 5155 AT?3 8837 .STSe
NCORwl WCOR=1 WC/A=1 T02/ P02/ EFF=AD EFF=P STA=L STA=2 SLANTe1 SLANTe2
M_ L L 0 . SR 1 — DEGRFE DEGREE
oF Y
8590546 160434 36415 1,0618 102907 92,492 92,82 5+0 6.0 86.05 95%5.02
STATOR
DIAel DIA=2 V=i V=2 VM=t VM=2  y0=1 yqe=2 yi=y
%SPAN IN IN F ¢ F FY/SEC FI/SEC F ¢ FY °¢ OES OE ¥
5 17720 18,.%80 8000 615,7 587.0 15.& 58,6 250.8 [} .gﬁ 2039 ~18,.73 36.3 619, 763, t og_ =}83:.0 8368 » o
10 184330 19110 88147 630,0 6€01+6 0628.9 6Ldeb  3Tob 96,98 3,43 ~15,93 35,87 625.7 776.1 1747 ~4Sk.8 4T72.8 92,4
15 19.070 19,780 86643 640.5 61642 639.8 608.7 35,2 44,58 2,80 =10.78 36,73 (27,9 798.3 {17.3 ~ATT.4 495.4 508,7
30 21390 214600 81446 633,3 637.4 532.6 506.7 28,8 38,86 2.61 3.39 39,83 660s0 8240 38,0 =527.8 SAH.Y 556,86
50 23.57) 2».500 ;55.1 618.2 632,5 213.; 43203 3243 33,08 3.08 17.98 43,98 666.1 852.2 =205.4 *591.3 617.7 623.6
70 9 40eQ -
85 200800 28,990 663,5 575.6 393.7 575.6 30904 <5.4 27,53 ~o853 36.18 52.50 735.7 94S5.6 =434e2 =750.1 T43.7 Tab,
90 294570 29.600 648.4 548.0 571,99 545.0 3055 '8 28.32 e06 38,61 38,44 731.9 937.3 =436.5 =762.2 76$.|, T62,7
95 30240 304270 62643 S510.4 S87,9 510.4 303e1 2.8 28,9s 028 80,99 56,72 725.9 930.% =uT6.2 ~777.5 7179.2 780,0
INCS. INCM DEV ~ TURN CAMBER SOLIDTY D=FAC OMEGA=8 LOSS<P LoSS=p P02/ oMESA=BeFieaD ::P—ﬂ MSL Me2  wM'el M'e2
%SPAN pEGREE DEGRE GREE DES E 10T, _ICTAL —
5 -1. 249 18,89 45,77 6203“ 241077 U657 «1208 <02 +028 o S  «0000 0000 0473 TR cS‘ li 05;‘5 -"23
10 =289 3,36 19.38 43,85 59.%5° ac8296 812 .132§ +0328  .0325 9545 <0000 .0000 0853 7975 5549 .568p .6836
15 =1556 278 18,23 41.84 STen- a9M69 4284 L1065 0273 ,b273 <9688 <0000 .0000 -5486 .7816 .S6S4 .5700 .70;6
30 4,22 060 16,57 35,85 5177 07524 3877 L3667 0190 D490 9798 0000 .0000. 9218 7337 L5605 .5789 ,7293
50 =6,87 =96 13,81 30.07 4882 105482 3981 L USI L0186 .B146 <9879 <0000 .0000 .N3T 5788 She3 5999 L7553
70 =8,63 e2.51 13, 8,73 au.zg ;.;:gz ,32:a ,37 s . : 8 9 $337. 2038
g5 9,82 -2;52 1E'§€ 28,06 45 1+286 32 3370 01‘» . 9920 0000 .0000 ,.893¢ . .Sk0
% “8.73 ai(3 1578 28,96 AS.56 1.o55e L3066 10652 D260 0ies 49868 -00n0 0000 | % 5786 W07 less. Lazes
95 =8.20 =1498 16460 28,67 46476 102271 3803 ;9850 0387 .9387 <9819 <0000 .0000 ;;i:. JS571 L4095 L6ubp L8192
NCOR=1 WCOR=1 WC/A=1 Y02/ P02/ £FF=AD EFF=P STASL STA®2 SLANT=L SLANTe2
k2t . DESREE DESREE
O
5905.6 160,36 3615 12,0818 102671 864154 06469 11,0 12,0 90,00 90.00
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Blade-Element and Overall Performance with Stator-Hub Slit Suction

SCFY
2896.0 158.74 35,12

1.0823 1.,2786

88,468 88.88

ROTOL 807 of Design Speed
CIA=y DlA=2 Vel V=2 VM=1  VMe2 v0=1 V(=2 B=y B=2 Bte] B'=2 yiel V'e2 y0'~1 VO'=2 yey U=2
% SPAN IN IN FT/SEC FT/SEc FT/SEC FT/SEc FT,SEC FT/SEc DEGREE DEGREE DEGREE DEGREE FY,/SEC FY/SEC FT/SEC €T/SEc FT/SEC FT/SEC
5 715120 15.030 473,45 918.86 4734 Bu.y o0 T11.5 00 S1.11 35,49 =27,5& 591.5 647,77 =337,5 299.5 337.5 412.4
10 14100 16790 482,383 B892,2 #82,8 565.7 «D 689,08 00 50,64 36,92 =24,47 603.9 622.0 =362.8 257.9 362.8 432.0
15 15170 17.580 492.,2 B860s1 92,2 56745 W0 646,0 +00 48,68 38,4; =18,81 628.2 ©00.5 =390.3 193.,7 390.3 452,3
30 18280 19.910 515, 77449 51540 56445 o0 530,5 00 43418 42,37 1,79 697.6 566.8 =470,3 18,3 u470.3 512.2
50 220190 234090 533.7 6875 533,8 53u.8 «0 431,8 .00 38,89 %6.90 16,83 781.7 5605 =570,9 =162,2 570.9 594,0
70 25¢8BD 264260 S41+7 62143 S41,8 5091 1 35932 ,QQV‘JQLQ;‘ 50485 32,05 853.,5 602.0 =665,8 '3‘9_9 _665,.8 675.9
85 “2B.U50 28,810 Sb2.0 580¢7 542,86 Ubhes «0 320,3 «00 33.47 53,45 40,64 95144 638,7 =731,9 ~415,8 731.9 736,1
90 294320 29,430 542.; 55649 542,0 459,4 o0 314,60 o00 34,43 S4e30 43,90 925.9 63748 =750,3 ~442,0 754,3 756.6
95 304150 30,187 541, 53341 Stle3d 43249 0 3t1,1 200 35,70 55,09 47,06 945,9 635.6 *775:7 465,48 775,7 T76.,5
INCS INCM  DEV  TURN CAMBER SULIOTY D=FAC OMEsA=p LOSs-P Loss-P P02/ EFF=P EFF=AD OMEGA=B M=y =2 Miel  Mte2
%SPAN DEGREE DEGREE LEGREE DEGREE CEGREE N o Ighpg POL _TOTAL _TOTAL SHOCK _ '
5 S5 RE T 1.0y T 9,35 63,02 11402 2,0325 1628 1541 +0281 x-saus G147 9112 0000 L4327 .B359 L5324 ,5919
0 =8e55 2409 6Geb.. 61439 66404 2,2547 L2616 L1041 -0215 00255 143691 .9366 +$338 L0000 L4422 .8121 5552 .5662
15 =3.88 2,40 8403 57,21 62494 2,1560 ,2999 ,9712 40156 ,0156 1+3487 ,9539 ,9519 ,0000 L4511 .7800 5779 5446
30 -2.84 2483 1109} 44,17 53426 1,9038 ,3952 L0154 <0040 L0040 13339 ,9861 ,9855 L0000 4720 46972 L6410 .5100
50 =1.72 3'52 12-51 sg-g; 23-13 1-6892 .uu9: ngax .0063 «0063 13097 .975; W9ITHT L0000 .ugss 6137 L7185 L5004
70 “et42 . 1.98 18, 000 15345 L434 0261 00072 _,0072 1:2852 ,9649 L9636 00 L4970 15522 7884 5350
85 <117 3.B0 10s6.. 12,81 ”Iﬁiéﬁ”f.ud!z H212 .oues «0130 ,0130 12670 9270 ,9245 f%%oo L4977 5146 L8374 .5259
90 016 3468 11463 10440 18434 1,4148 L4333 L0847 ,0216 ,p216 142522 .8723 ,8682 ,0000 4971 .4922 ,B530 L5637
95 07 3.45 12.91 8403 17,48 103691 J4464 41201 +02% JO0294 12375 L8455 «8099 20000 4964 L4700 8680 »560%
NCOR=1 WCOR«] WC/A=1 TO2/ P02/ EFF=AD EFF=p STA=1 STA=2 SLANT=1 SLANT=2
RPM LBM/SEC LEM/SEC TO1 PO1 ¥ X ~ L . - DEGREE DEGREE
[
569640 (3574 35,12 140823 1,2993 9u,.451 94.08 5.0 6,0 86,05 95,02
STATOR
JA=1 Dla=2 ve) VM=l  VM=2  y0=) B=2 8'«1 pB'e Viel V02 ygle] VYO0t=2
% SPAN xg IN FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEc DEGREE DEGREE DEGREE DEGREE FTgsgg Frgssc FT/SEC FT/SEC ngszc rtl“g;,
5 L7720 18, 48,4 5 3T BTI0 eu2,8 21.5 40,36 2,14 =108065 38,55 Sauch 732.9 186,99 ~a56,5 455.,9
10 184350 19.110 B8ub.s 58840 563.5 586¢7 63149 39,7 48,27 3,87 =15.83 37,61 565.8 7Tu0.S 159 8 -h51.9 47244 h91.7
15 19070 19740 831.,5 597.6 578,2 59644 5972 36,4 45,92 3,50 =10.46 38,32 58846 T60.3 106,66 471,84 490.6 507.9
30 214140 21.600 784,33 5987 604el 59841 499,8 28,3 39,58 2,71 4.1y U1eN0 607D 7975 ~lbi,] ~527.4 543,9 555,7
50 234970 2644200 729,57 5842 599,5 583.4 415,99 30,3 34, ;3 2.9; 18,47 45, ug 63303 631.6 -220. -::2.3 ;ég;; ::i.b
70 264790 265680 681,9 5693 585.,8 569.2 348,9 4,8 30,77 .48 30,12 SO =~340,4 -686,7 ... 68
8s 28% 900 650,5 550e T SS0.s SI7Ie 32 ST isr Jeiss B3re0 seert T pe T 7 742,58 743,
90 294570 290600 631.5 523¢5 543,5 52345 312,8 2,9 29,70 ¢33 39,25 55,40 7084 9218 =448,0 =758,6 760.8 761.,5
a5 304240 304270 611.9 49641 527,3 496¢1 310.4 4,8 30,48 55 41e56 57.34 T04e8 919.4 ~467,6 =774,0 778.,0 778,8
INCS INCM  DEV  TURN CAMBER SoLIOTY DeFAC OMEGA=B LOSS5=P L0§5~F P02/ 0::.A-B$FF-AD 55:;12, M=1 M2 Mlel  MP=2
%SPAN DEGREE DEGREE CEGREE DEGREE DEGREE o ___TIQYALPROFILE P sgA K OTAL e e
5 =26  J471 18463 47,12 6234 21077 L4928 ,1284 L0304 L0304 0000 ,0000 +7970 L7673 .5035 .5290 .6431
10 oHD  He66 19.83 48,40 59,58 2,0296 4738 L1330 0327 L0327 .9572 0000 ,0000 #7891 L7626 5164 45296 6503
15 =e28 4,05 18493 42,42 57,08 149470 L4511 1112 40285 ,0285 49653 ,0000 .0000 8475 L7476 5258 ,5327 ,6689
30 *3407 175 16068 36487 51473 17527 L4057 0654 40186 .0106 19815 L0000 .0000 8722 L7045 5285 5478 L7039
50 =479 Tl 13e75 31eTT 4UeBY 1,5484 L3690 0434 L0140 40 +9892 ,0000 .,0000 +8979 65u1 «5683 7347
70 =6e77 =466 13430 30,28 44,25 31,3868 ,34e6 ,9337 L0422 _‘n;zg, 09925 .9Q§1__;§ 16064 ,7R91
85 '_:7756“21763'”TE772' 29,52 745,29 1.2666 L3453 0423 L0165 ,0165 +9914 L0000 .0000 <8689 807 16331 .8199
20 =7e15 =485 16408 29,37 45,96 1,255 L3663 (0664 L0264 0268 9872 ,0000 <0000 8116 5622 16306 8125
9% =6,70 206 16085 29,93 86,76 102271 ,3926 42833 L0340 L0340 <964A L0000 ,0000 7818 ,5433 L4361 .6257 L8081
NCOR=1 wCOR=1 WC/A=1 T02/ P02/ EFF=AD EFF=p STA=1 STA=2 SLANT=1 SLANT=2
RPM  LBM/SEC LBM/SEC TOL POL % % } ... DEGREE DEGREE

1.0

12,0

90.00 90,00



Blade-Element and Overall Performance with Stator-Hub Slit Suction
807 of Design Speed

ROTOR
DIA=) DlAm2 V=l Y2  yu=l yMe2  Yuwl YQ=2 =y  g=2  Ble] e V=] Vie2 yO'=1 VNO'=2 ey yU=2
%SPAN [y IN F1/SEC FT/SEC FI/SEC F1/5:C FT/5en FT/SEC DEGREE EGRIE DEGREE JEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC
5 134120 164U30 46643 906al ubbsd 65745 o T06.b4 200 51022 35498 =27.28 57643 638.6 =338¢6 292,7 338.6 u13.7
10 144100 16,790 479.5 833.4 475.5 55940 o0 B840 200 50474 37442 =24.13 598,7 612.9 =363.9 250.7 363.9 433.3
15 15,170 17.580 48447 85145 wB4e7 5603 oG 640.9 200 48.82 38,92 =18,44 623,1 5916 =391.5 187.2 391,5 453.7
30 15.080 194910 50649 7695 50669 55440 o 533.8 N0 43:90 62491 =2408 69246 55643 =471.7  20.0 4T1.,7 513.8
50 224190 23.090 52542 6H3.4% B525.2 526e0 o0 436,1 .00 39.A3 47,45 1684 T7277.1 5514 =572.6 =159:8 572.6 595.9
70 254830 264260 532.9 619.9 53249 5025 v 362,9 200 35482 51439 32400 854,5 563,7 =667.9 ~314.,8 667.9 677.7
85  2B.45) 28.610 533.6 583.5 E33.6 479.4 o 332,6 200 35976 53,99 . 40424 907.6 62843 =T34e2 =405.7 T34.,2 7T38,3
90 294320 29.410 533,09 55K.2 533.0 450.9 o0 328,9 00 36.14 58,84 43,66 925.5 623,5 =756.6 =430.1 756.6 759.0
95 304130 30.180 532:2 5319 5322 42006 «0 325.6 SO0 3775 55,63 47e13 942.7 618.:4 =T778.1 =453,2 778.1 7T78,8
—abhon Leechd LEW Jo CAmal LY UafAC OMEGA=R LQSS=P LOSS=P P02/ FFF=Pp EFF=AD.OMFGA=D m=) Me2  M'el M'=2
%SPAN p: GREE DUGREE UCGAEE DEGREn (F&icc TOTAL PROFILE POL TOTAL TOTAL SHOCK
5 =4498 193 962 063,26 71.03 24325 41639 41533 00281 L0281 1+3331 .9160 9125 L0000 L4259 48273 5275 5830

10 “4aD8  2e6C 703 6Ll.55 66405 2.2846 L2450 #1099 40219 0219 143968 ,9363 ,9336 0000 L4353 8032 5503 5573
15 =3436 2492 B85 57433 62094 241559 L3064 20742 00163 L0163 103463 ,9526 9506 0000 L4440 47715 <5731 5360
30 “2.27  3.37 11479 84,92 53426 149037 L4075 <0249 0065 L0068 1¢3346 ,9789 L9780 L0000 LU643 <6916 6361 +5000

50  _=1a17 3,80 12432 30.60 3S.13 1.6899 L4595 40277 .0073 L0078 13123 ,9706 .9695 L0000 L4813 .6095 L7138 L4918
70 12 o33 11693 19,39 27.00 15345 L4444 0306 ,0085 L0085 1.2907 ,9602 ,9587 .C000 ,4885 5504 .T7843 5272
85 b5 4033 1025 13,73 19089 104421 44352 (578 <0153 L0153 1+2762 ,9182 49154 0000 L4890 5164 8334 5560
90 W70 we2l 1139 (1,17 18.3% 14148 L4522 0996 0255 ,025% 102603 ,8573 8526 0000 L4884 4926 8495 ,550%
95 61 3298 12098 8450 17048 1.34891  J46BY <1390 0340 L0340 le2843 7970 ST90T L0000 L4877 <4680 8644 JSuu)
NCORel WCOUe) WClZA=1 To2/ P2/ ZFEmal EFF=p STA=1 STA=2 SLANT«) SLANT-
‘PPH LBM/SET LBEM/SEC To1 PO1 % % DEGREE DEGREE
SQFT -
§71Ue® 153479 34,68 1,0839 1.3029 93.,696 SIe9I .0 6,0 86.05 95.02
STATOR
Dlaml [JAm2 Vm]l  ye2 . yuml Va2 _Vlel U0=3 PBag B8=2 _Big]l pie2 Yiel Vied yQ'el UOfw2 Ueg (2
%SPAN Ty 1, FT/SEC FT/SEC FT/SEC FT/SEC FY/SEC FT/SEC DEGREE DEGREE DESREE UEGREE FT/SEC FT/SEC FT/5EC FY/SEC FY/SEC FT/SEC
5 1293 = _573.0  725.3 180:5 ~460,5 857.3 A&79.5

-174720 18,580 838,2 360.8 S43.8 56043 .
10 1684350 194110 836, 573.7 553.2 572+5 62647 37.3 48,56 3¢73 =18.47 3.051 S78e2 7318 1531 =455,8 473.5 493.2
15 ~394070 194740 . B20.6 SB3.3 56746 58222 592,84 35,2 06,22  3.4h =10.08 39.46 577.0 750.9 1003 =478,2 492.1 509.4
30 214140 214600 7707 S87¢7 591.6 587.0 502.9 29.0 40,35 2+83 8e09 4198 S T89.9 =U42.6 =528.,4 545,85 5574
50 234970 <4200 72346 573.2 589.1 S572.4 420,0 31,0 35,07 3410 _a8.57 06,02 62247 B824.7 =198,5 =593.5 610.6 628,5
70 264790 6,880 678.6 561+3 577.9 561.1 355,6 11,0 31,60 1,12 30011 50,56 668.9 B883.:8 =335.7 =682.7 691.8 693.7
85 284860 28,900 65148 S8Te2 . 562.3 54742  329.6 3,2 30.38 . +38 3644 53.62 699:1 922.5 ~415:2 =T42.6 T4h.8 T85,8
90 29¢570 294600 631e3 517.6 540.0 5175 326.9 8,9 31,20 99 38,9 55.57 69l 9155 =u36.2 ~755.0 7T63.1 763.9
95 .30.240 300270 6094 4B6.5 . 515.5 486a% 328.9  10e2 32,22 1020 4146 57,75 687.9 911.6 =455.5 ~TT0,9 T80.4 781,2

—IaCS  INC4 0V JUBN CAMBER SOLIDTY DuFAC OMFGAwA | 0SS=P L0S§eP P02/ OMESA=BFFF=AD FFF=P M=l M=2 = M'=i M'=2
% SFAN GREE UZGREE DEGREE DEGREE DEGREE TOTAL PROFILE PO1 SWOCK TOTAL STATIC

] 202 . 3,99 18442 67,62 62453 2.1081 5016 21293 0306 D306 »9591 0000 .0000 47986 L7571 L4916 5180 6358
10 69 4,95 19469 44,83 359.56 2.0303 L4833 1345 0331 ,0331 <9576 0000 ,0000 .7903 ,7522 .5033 L5185 6420
15 208 . 844l 18s3. 42,75 57406 149477 L4601 11113 0205 L0288  +9660 _.0000 40000 8187 L7375 5126 5215 46599
30 ~2e27 2055 1648 37,52 51472 1+7532 K150 +0637 0181 L0181 9823 .0000 +0000 <8771 L6971 ,518C 5351 .6962
50 _=4ald  lauf 13283 32,37 4.9 1.S5086 ,3802 0429 40138 013 #9896 L0000 L0000 L9018 . 6480 L5057 L5580 L7276
70 =5,93 «17 13,94 30,44 44,25 1,3369 L3556 L0317 L0114 L0114 9930 .0000 ,0000 ,9123 ,6064 L4957 ,5972 ,7805
85 =638 o122 1530 _3040%. 45229 142867 L3549 2394 20153 L0453 9919 L0000 L0000 8829 .5809 4827 6220 .8138
%0 =5.67 094 16071 305421 45496 1.2554 3806 <0664 0264 ,0268 9872 .0000 +0000 +B203 L.5612 4552 6171 .8052
g5 ~4a96 le8d 17053 31,02 46476 142271 L4120 0866 0353 ,0353 +9844 40000 ,0000 7852 .5399 ,4265 6094 7992

- - wrshe \ - CEE= STA=1 STA=2_ - -

RPM  L3M/SLC WBA/SEC To1 POL % % DEGREE DEGREE

SwrT -

59)u-0 15379 234,68 1.0838 11,2527 87.980 88e49 11.0 12,0 90,09 90.00



LTl

Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR

DIA-1 DIa-2 Vel V=2 VM=1 VM=-2 vo=1 V=2
gg AN IN IN

80% of Design Speed

B=1 B=2

Bt~} B=2 Vi=i V=2 VO'=1 VO0'=2 U=} U=2

FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC CEGREE DEGREE DEGREE DEGREE FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FY/SEC

13.120 16.,03C 434,1 87242 434,14 525.0 o0 6G66,5 .00 52.99 37,92 -28,3% 550.3 596,6 =338,2 283.3 338.2 413,2
1o 18,100 16,790 442,% B49,0 44z,5 523,7 o0 668,11 00 51,90 39.39 =24,17 572,7 S574.6 =363.4 235,3 363.% 432.8
15 15170 17,580 451.0 819+3 451,0 52E.6 o0 €25,8 «C0 49,80 40.91 =18,05 597.0 556,8 =391,0 172,7 391.0 #453.1
0 18,280 19,910 471.6 74143 471,6 513.3 o0 534,7 «00 L 46,15 44,94 =2,33 666,8 515.5 =471,2 21,5 471.,2 513.2
50 224190 23.09C 489.2 663.6 483,2 4§3,.0 «0  4u8,6 200 H2,51 49483 16,63 T52.8 512.1 =572,0 ~146.,6 572,0 595,2
70 254880 264260 497.,6  604,7 497,6 46846 20 36241 200 39419 53.26 32.11 B832.3 554e3 =667,1 =294.8 667.1 676,9_
85 2B.4F( 25,610 899,0 568.7 499,0 445.0 «0 35u4,1 200 38,52 55¢76 40,76 B8B87,0 S87.6 =733,3 =383.4 733,3 737.5
90 29.320 2%.410 498,7 545,5 45E,7 615.0 0 353,9 00 40,48 56458 44.27 905.5 579.6 ~755,8 =u04,2 755.,8 758,31
95 30,150 30.168C 498,1 522.4 498,1 363.6 o0 3546 000 42475 57438 47,81 923,1 5713 =T77.2 =423.& 7T77.2 777.9
INCS  INCM  DEV  TURN CAMBER SOLIDTY D-FAC OMEGA=B LOSS=P LOSS~P P02/ EFF=P EFF=AD OMEGA=8 M-l M=2 Mial  MY=2
%3PAN DEGREE ')EGREE DEBREE DEGRE. £GREE TOTAL PROFILE_PQOL TOTAL _TOTAL SHOCK e~
5 =5.C 3086 Belg 66,20 70496 2.4330 ,2020 .1598 0289 L0289 1.3287 .9189 .9155 0000 3954 ,7928 .5022 5423
10 =207 4458 69T 63,56 66402 2.2853 L2740 ,1022 0204 L0204 13408 L9442 9418 L0000 L4039 7691 5245 .5206
15 =136 4,93  BeJu 58,96 52,92 241566 ,32B0 L0564 0124 L0124 143422 L9657 ,9642 L0000 L4118 L7399 L5470 5029
30 =e26  S.t1 1138 4728 53,24 1.,9044 L4860 ,0287 w0075 L0075 1+3344 49775 9766 L0000 L4304 6640 <6096 <4617
50 60  5¢79 12411 32,80 39,12 1.6905 L4992 ,0252 +0071 L0071 13235 L9752 <9742 L0000 L4468 ,5899 L6879 L4552
0 1498 6019 12406 21415 27401 145348 L4845 0275 +0076 0076 13098 ,9673 ,9660 #0000 ,4546 L5350 7603 4905
86 2.02 6411 10.78 15,00 19,67 1.8422 4767 L0572 +0150 .0150 1.2983 ,9266 ,9238 L0000 L4560 .S014 8113 .5180
90 Colth 5496 1199 12431 18433 14148 L4962 L1033 0261 L0261 12849 L8668 8621 <0000 L4E57 L4795 1280 <5094
96 2432 5.70 13.b66 9¢53 17,48 143891 ,519% L1463 40358 L0354 142718 .8095 +B8030 <0000 L8552 L4577 43T <5006
NCOR=1 wCOR=i WC/A=1 TO2/ PC2/ EFF=~AD EFF=P STA~1 STA=2 SLANT=1 SLANT=2
RPM  LoM/SEC LEN/SEC 701 POL % % DEGREE DEOREE
SGFT
59070 145+53 22.81 140865 13148 94,116 94.3% 5.0 6,0 86,05 95.02
STATOR
DIA=1 DIA=2 v=1 V=2 VM=1 VM=2  y0=1 B'=1 B'=2 Vi=l V'=2 VO'=1 V0'=2 U= V=2
%SPAN IN IN FY/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/s€c DEGREE osem—:e DEGREE DEGREE FY/SEC FI/SEC FT/SEC FT/SEC __usgg_mgg,
5 717,720 18.580 7199,6 502,9 493,0 50246 62945 4,2 51,93 46 =19,31 43,36 522.,4 691.4 172.7 =474.7 456.8 478.9
10 18,350 19110 794,8 5145 50642 513e4 6512,7 33,6 50,43 3,74 =15.43 41,80 525,3 688.6 139,7 ~459,0 473,0 #92.6
15 19,070 19.740 78C.8 52340 52427 521.6 57840 3B.8 G7.76 4,26 =9.37 42,02 532.3 70241 86,5 =470.0 91.6 508.8
30 21,140 21,600 739.3 5374 E81,1 53647 50345 26,6 42,92 2,84 434 4463 543,8 754,5 41,4 ~530.,1 Sus,9 556,8
0 23,970 28.200 695,2 533.7 5S84,6 532.7 u31,9 32,7 38,80 3,51 18.79 47,96 5764 795.8 =185,9 ~591.,1 617.9 623.8
70 26,790 26,880 65641 52740 55617 52646 ;1&;§___A142__é&4§9__“1L2é__iQuM&_Jﬁ1dML__§25;1_,Qiﬁ;z_:lzbli__ﬁlila__ﬁsn15__ﬁ22.i
85 2B.BED 2B.900 €306 51248 524,0 51247 35048 12,7 33,81 1.42 36489 55,00 655.2 B894.,0 ~393,1 ~732,3 7u43.,9 /44,9
20 29,570 29.600 612,1 485e5 SC0,9 HB5e¢3 35146 15,2 35,08 1.80 39435 57,02 647,9 891.5 =410.6 =747,7 762.2 763.,0
% 30,240 30,270 593.1 460s4 476,11 U860s1 353,8 15,2 36,62 1,90 431.8p 58,97 638.7 B892.8 -425,7 =765.0 779.5 780.3
INCS INCM DEV  TURN CAMBER SGLIDTY D-FAC OMEGA=B LOSS=P LOSS=P P02/ OMEGA=BEFF=-AD EFF=P M=l Ma2 Mtel Mta2
%8+ UEGREE DEGREE DEGREE DEGREE DEGREE TOTAL PROFILE PQ1 SHOCK  TOTAL STATIC
] Ze30 6.26 16495 51,87 62,53 2.1082 ,5520 L1335 0317 .0317 +9610 ,0000 0000 .8089 ,7181 ,4391 .4703 .6038
10 2045 6470 19:60 46,69 59,54 240312 ,5279 L1400 0344 L0344 9596 ,0000 L0000 7987 L7125 L4496 L4737 ,6018
15 1.71 6404 196 43,50 57.04 1.9492 ,5037 ,1257 +0321 L0321 9648 ,0000 0000 +8397 L6993 4578 L4790 .6146
30 »38 5,18 16480 4008 51469 1.7548 L4544 L0662 +0188 L0188 9831 ,0000 0000 +8800 6613 L4716 4872 +662)
50 =1.07 4e42 Lhe2” 34,89 44,76 1.5“9“ J4164 .C“Sﬁ o 0147 «0147 .989% +0000 «0000 9026 +6204 L4687 .5138 ,6989
70 =273 338 14475 32,85 44423 1.3871 33 ,0133 .99 20000 +D000 9080 5839 ,L46 5554 )
86 =2.,97 3.53 1645 32, 102867 L3949 L0468 40182 ,0182 +9910 L0000 <0000 +8790 5597 .4501 5812 .7846
90 =1e81 8479 1752 33,26 45,96 1.2554 L4255 L0731 0291 #0291 9868 +0000 0000 +8253 <5417 (4247 5732 L7799
95 ~e56  6e19 1822 38,72 46,76 142271 L4562 L0860 0350 +0350 9854 0000 L0000 <8039 5229 L4015 5629 .7786
NCOR=1 WCOR=} WC/A=1 T02/ PC2/ EFF=AD EFF=P STA=1 STA=2 SLANT=1 SLANT=2
RPM_ LBM/SEC LBM/SEC TO) P01 % % DEGREE DEGREF
SGFT
85070 lf05053 32.81 1.0865 1.2545 88,564 88,99 11.0 12.0

90.00 90.00



Blade-Element and Overall Performance with Stator-Hub Slit Suction
80% of Design Speed

ROTOR
OIA-1 DlA=2 ve2 VM=1 VM=2 y0=i VQ=2 B-t B=2 Bt=] b2 yleg V'e2 yg'=1 VO'=2 U=} u=2
%SPAN IN ™ FY/SEC FT/SEC FY/SEC FT/SEC FY/SEC FT/SEC DEGREF DEGREE UEGREE DEGREE FV/SEC FT/SEC FY/SEC FY/SEC FY/SEC FT/SEC
5 13120 16.030 415,92 853,6 415,29 5Souv.7 0 6B88,5 00 53475 39,09 =28,63 535.9 S75.1 ~337.9 275.6 337.9 uxéﬁb
10 18:100 16,790 423,9 828,38 423,92 501.5 00 659.8 o00 52.76 40.58 =24,36 558,2 551.3 =363.1 227.4 363.1 &32.4
15 15.170 17.580 43149 B800+2 431.9 502.7 o 62245 00 5106 42,12 =18,61 582,5 531.,2 =390.7 169.7 390.7 452.8
30 18:280 13.910 45348 T26,4 451,84 499,8 +6 535.5 200 87,47 86.17 =2,58 652.4 493,51 =470.8 22.7 470.8 512.8
50 22190 23.090 468¢2 651,00 468,2 46646 0 #53.8 « 00 64.13 50465 16,73 T738.9 4891 =5T1,5 =140.9 571.5 597
7 8 (9L ; 2 _450.4 _ o 383 9 - «287 €76,3
8s 28,850 28.610 AT7,5 558,5 477,5 K23.2 0 363.4 «00 uo.?« 56490 41,35 87446 56369 =T32,7 =372:8 732.7 736.,8
90 29.320 29.4310 077,22 S40.1 477.2 398.3 o 364.6 00 02.50 57¢T1 44,62 893,3 559,7 «755,L «392,8 755.1 757,
85 30.150 30.180 47547 S520.1 476,7 370.7 o0 364.3 SO0 44,54 58,45 B,04 9llel 55446 =776.5 =412.8 776.5 7V7.8
INCS INCM  DEV  TURN CAMBER SOLIDTY D=FAC OMEGA=B LJISS=P LOSSeP P02/ EFF~P EFF=AD OMEGA=B M= Ma2 ulel miep
%SPAN DEGRFE DEGREE DEGREE DEGREE DEGREE 191€! PROFILE PO} TOTAL TOTAL SHOEK o -
s “1.87  5.03 8,23 67.72 70+98 244329 2071 1549 0279 L0279 1+3264 9243 49212 0000 .3788 JT7hE L4885 gt
w0 *e87  SeTT 6,79 BULTE 66,03 202851 2939 L1079 <0215 L0215 143354 <9432 9408 ,La0np 3864 L7492 L5108
15 =415 6e13 8,28 60472 52493 201565 43536 <0702 <0154 L0158 143373 <9593 9576 L0000 3939 7210 5332 .uTo?
30 e96  6.6% 11,13 4B,TU 53,28 1.9044 L4686 .0325 +0085 0085 143339 9757 9747  ,0000 .HL14 L6495 .5956 .4a0d
50 2091  T.00 12420 33.92 39.312 1.6905 L5231 +0312 .0088 0088 1+3257 9709 .9697 0060 5269 «STTT 6783 L4380
0 3,26 737 32,46 21492 2702 145348 L5 28 77 § 968 5;__*§§§;L_,157g 28728
: 3.56 025 11' 7 15055 19.67 L4422 .5000 00663 06‘7“ 0017“ 1._30"6 09157 09156 ooooo o"s 4918 079‘5 .5962
%0 3.87  7.09 12438 1309 1833 1.4148 (5179 <1360 0267 0267 1.2953 6701 8653 ,4pen 4353 T30 8158 491}
95 3.84 6482 13,89 10.81 17.48 143891 5355 L1837 0346 L0346 1.2849 48220 .B155 L0000 4348 4551 8313 .468S53
NCOR=1 WCOR=1 WC/A=-1 TO02/ P02/ EFF=-AD EFF~P STA=1 STA=2 SLANTwL SLANT=2
RPIt _ LEM/SEC LBM/SEC TO3 POL % % DEGREE DEGREE
SaFT
5902+ 140,46 J1e67 1,0875 103183 93,955 94.22 5.0 6,0 86+.05 95,02
STATOR
DIA=3 [IA=2 V=1 V-2 VM=1  VM=2  VO=1 Vg=2 B=t B8~2 Bt=1 o= te Vie2 VOI=1 V0I=2 u=l y=2
% SPAN TM In _F1/sEC Fr/SEC FT/sEc FT/SEC FY/SEC FT/SEC DEGREE DE DEGREE DEGREE GESREE FY/SEC FY/SEC FT/SEC FT/SEC FT/SEC FT/SEC
5 17720 18.580 7892 4T73,3 471,84 472.9 622,.,4 3.1 52,86 =.38 19,40 45,51 §99.8 675.0 166.0 =48L.6 456.4 478,5
10 184350 19.110 7732 43‘.7 482,1 479.4 604,5 3343 S51.42 3,96 #1530 4374 S00e0 663.7 131.9 ~458.9 472.6 492.2
15 19070 19.7u6 759.t 491,5 4956,4 89,4 STu,6 45,5 49,16 S.31 9,55 43,40 503.9 673.7 83.4 ~462.9 4911 S08.4
30 21140 214600 72140 51145 51542 510.6 504,22 29.2 44,36 3,27 443 65,90 S17.9 T33.49 ~k0e3 =527.1 S48 55643
50 23.970 28.2790 678.7 S512.4 519,1 511.1 437,90 35.4 40,07 3.96 19.08 48,97 550.6 779.}1 oxao.u -587.8 617.3 623.2
70 6.7 BAG_ 682,5 509.2 S17,4 508,77 380,8 21,7 36,35 82 5 8 9 9 92
85  2B.86D0 28,900 ©6i6¢7 494,53 550,00 U49%.2 361,060 19.3 35,83 2. 95 3741 55,72 629,5 877.4 -382.3 ~725.o T43e3 Tuhe3
90 29.570 29.600 602+4 H47r.6 48Lle2 970.0 362.3 23,9 36,99 2.9% 39,69 C7,52 625.4 875,84 =399,3 =738.4 761.5 762.3
95  30.2%0 30,270 58642 448,5 459,5 H47.9 364,0 28,0 38,39 3,07 42.07 59.34 619,00 878.3 =414.8 =755.5 T78.8 779.6
INCS INCM DEV  TURN CAMBER SOLIDTY D-FAC OMEGA=B LOSs-P LOSS=p P02/ OMEGA=BEFF~AD EFF=P M=l M=2 Mlel Mte2
%SPAN DEGREE. DEGPE| GREE DEGR GREE P AL STATIC o
] 3e23 7419 16410 E3.24 62455 241082 5793 L1431 .0339 40339 9599 a0 0000 +B035 6991 .4126 LGGBS  ,S683
10 3.53 7.79 19,20 4747 59,54 2.0312 5569 +1516 0372 20372 «9583 « 8000 «0GU0 +7893 6916 4193 Je492 ,5789
15 3037 TeS0 20,73 43,85 57,03 1.9%9% 5277 L1356 0346 0346 +9638 ,0000 +0000 L8012 L6788 L4293 .4521 ,5884
30 1,88 65463 17¢23 11,09 52469 17553 L4758 «G781 40222 ,0222 +9810 .0000 <0000 8639 .6439 L4479 L8629 L6427
50 e61 6480 18,72 36,11 U44.TH 15896 L4347 (532 0171 _p171 9884  ,q0g0 <0000 8906 L6045 L4890 4898 L6827
70 =1,18 8.92 15,25 33,90 44,22 $1.3872 L4085 (844  LC160 D360 #9912 .n00D L0000 8949 L5738 .4466 5388 ,7383
85 =28 5455 17,28 33.58 45427 1+2867 4131 556 40216 0216 9898 ,g0pg0 <0000 8634 5460 4326 .5569 ,7681
90 e10 670 18,63 34.08 45,96 12556 L4423 (876 0348 p348 <9847 5000 <0000 799 L5320 4108 .552) ,764)
95 1422 7.97 19,40 35.32 46476 102271 4710 1028 40418 o818 9829 L0000 G000 7781 5159 .3904 5485 7685
NCOR=1 WCOR=1 WC/A~1 TO2/ P72/ EFF=-AD EFF=P STA®1 STA®2 SLANT=1 SLANT=2
JEEL_LBMLSES_EEMISEC To1 pOL % % DEGREE
o
SO 2e 14046 3187 1,0875 142960 87,951 B88.40 11.0 12,0 90.00 90.00
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Blade-Element and Overall Performance with Stator-Hub Slit Suction
80% of Design Speed

ROTOR

h¢

BIA-1 OIA=2 Vei v=2 VM=1 VM=2 VO0-1 va=2 B~y B-2 Be=i g’;-z .
1 FT/SEC F ¢ FY/SEC FT/SEC FT/SEC FT/<EC DEGREE OEGREE DEGREE DEOREE FY

-po 56.61 4‘0!0 =31.,24

13.120 16.030 383.3 828,1 383,3 453.5 .0 6a¢.§

14100 16.790 39g.7 T97.2 39¢,7 454,7 00 654 .00
15.170 17.580 39841 768,7 398,1 4%59,2 +0 616.8 .00
18.280 19,930 435.5 702.2 415,35 489.9 o0 53%1 00
22,190 23.090 829.7 638,2 429,7 433,2 o0 063.4 «00
25:880 26,260 #3%.n8 588,9 435.4 “21'§ o 409.5 {
28,8450 28.610 835.) 553.7 435.0 387, o0 395.5 +00
29.320 29,850 A38.2 534,5 434.2 356,90 s0 398.4 .00
300150 30.180 833.2 518.8 433,2 331.0 0 399.5 .00

INCS INCM DEV  TURN CAMBER SOLIDTY

ToY,

55.24
53.30
50.13 98.5

46,89 53,03
48,05 56.8

45,61
‘00.25
50.36

88.58

D=FAC OMEGA=B LOSS=P LOSS<P PO27 ¢
P0

82.99 =26.901
84.45 «19,55

-302‘
16.81
32.19

viel  Vi=2 Volei YOt=2 =i Yo
/SEC F ;gc Fuggﬁ rrz%c FrssEc Fresee
513.0 5350.p ~337.9 275.2 337.9 »12.9

3
£33.8 506.6 ~383.2 222.3 383.2 432.5
551.’ 608.} '390'7 163.5
7152 458.3 ~574.6 »131.6 571.6 S5.7

lel_m_inhmw,:z&-ﬂ 666.6  676.8
59.30 43,41 852.2 S56.7 ~732.8 ~341.5 732.8 736.

60,10 45,27 B75e1 506.0 =753.2 ~359.1
60.88 48,77 p89.3 S502.8 ~776.6 ~377.9 776.6

FF=P EFF=AD OMEBA-B M=L'
T :

390.7 #52.B
26.3 47g.8 312.2

TI%,2  T3T.5
Y
Mr=2

Me2  NYeL

% SPAN DESREE DESR EGREE DEOREE DEGREE
5 —*W”*rg‘so“ o35  8.85 72,68 Tyeph 204322 2662 <1068 .0328 . 143232 <9187 9153 3000 :388; .TAR6 4653 .A4TIR
bk 1.5  B8.09 5,15 68,92 66'82 202832 43422 1358 <0267 .0267 1.3289 9341 .9313 L0000 <3555 <7179 4879 .4562
15 2,19 8.06 7,36 68.c1 62.96 2.1553 .hoop .g933 0204 0200 1.3300 9499 .9479 .0000 3688 .6902 .s*a 4383
20 3,33 8.99 1085 51,87 53.27 149032 .S144 <0509 .0133 .0A33 13328 %654 .98 ,.0000 3780 - 260 o5 sg 8033
50 8,81 9433 12,28 36.23 39,13 146897 5600 3828 L0120 .D220 1.3308 <9638 .9623 .0000 3900 .S614 .652% .42
70 5!57 9.76 ’z!‘g z;;g‘-’ 28.2! s ) 539 onh ) 9! o m 9 125¢ ‘jiéé
8s . . 11’ 17e 1971 1e4821 49550 1051 40273 .0273 1.3201 .887p .BB2% ,g000 .gggs ,3‘33 .735; o4
%0 5:95  9.47 13,00 18.83 18436 1.4148 5835 <1519 0378 ,0379 1.3106 8356 .3291 .gdgp 39T .4BEO TR  .AN20
95 S.81  9.18 18,62 32,07 17.88 1.3891 5968 41842 <0437 ,DA37 1.30%1 <T983 .7906 ,4000 .393% 4520 .B09S 4378
NCOR=1 WCOR=1 WC/A-2 TO2/ P02/ EFF-AD EFF~f STA=1 STA=2 SLANTel SLANTe2
_RPM_LBM/SEC LBM/SEC T01  pO) % X _ DEGREE DFGREE
SaFY
5903-0)30.64 29.496 1,0908 1.3257 92.388 92.78 5.0 6.0 86.05 95,02
STATOR
DIA=} DIA=2 V=y ~ v=2 VM=1 VM=2 V0=1 Vp~2 B=p Be2 ., B'=1 B'=2 ylef V'e2 ypt=l V0?42 U=} Ue2
%SPAN N IN FT{§§C Fr/Sec FT/SEC FT/SEC FT/SEC Frggeg‘ogakgc DESREE DEGREE DESREE FT,SEC FY(SEC'E![ € _FT/SEC FY,/5E% FY/SEC
5 17720 18.580 7T89¢6 433,101 417,88 u32.% 622.4 -yl 0‘3 2411 =21+66 48,82 439.6 657.0 166.0 -498.5 4§56.4 ﬁ?‘oﬁ
10 18:350 19.110 73849 838,y 429,9 433.2 600.9 23.7 5881 3,13 «16.61 47,24 408.8 638.) 128.2 ~468.6 872.6 432.2
15 19.070 19.760 723¢3 837.C 486,48 435.0 569,0 1.0 51.B8 5,38 «9.90 47,06 453.6 538.6 T1.8 =467.5 8931.2 Sed.5
k) 21.1%0 21,600 69G.7 %68.3 u4€8,2 H67.0 507.6 33,8 47,29 &N 4. N6 48,20 4T70.8 700.9 -37.0 =522.6 SM4.5 556.4
50 23,970 24.200 655.3 479.3 479.6 478.1 446,90 33,9 82,91  4.05 19.58 S0.94 810.2 75%.p *171.4 =589.5 617.84 623.3
70 260790 26.880 62901 486,) 484,7 485.5 400,49 26’8 39,59 2.55 30,78 58,09 64,8 828,51 »239, 90, 9204
85 28.860 28,900 60446 466,8 461,13 “66.“ 39100 17 “0.3‘ 2.45 37-’0 57023 580.5 ‘3610_ w3B2.84 =~ 2_.“ 3.4 7.“.,
90 29.570 29.600 5S89.0 #4899 436,6 Lah.S 395.2 18,4 42,16 2437 #0.02 59,18 570 .866.8 +366.5 ~Tuhel T61.6 7T62.4
95 300280 304270 57643 026.9 416,33 426.5 398,6 17.4 43,75 2.38 82.41 60.77 563.9 873.5 »380.4 =762.2 778.9 779.7
INCS. INCM DEV  TURN CAUBER SOLIOTY D<=FAC OMEGA=B LOSS=P LOSS<P P02/ OMEGABEFFaAD EFF=P Mot  M=2 W't wM?=2
%SPAN DEOREE DEGREE DEGREE DeGREE DEGREE 1914', ggggg]s PO} SHOCK  YOTAL STATIC
5 8210037 18,37 58,28 62452 21989 .B1%% +;57p .p372 D372 .9591 0000 .0000 7982 .B68p .3766 8015 5712
10 .88 10078 19,05 51429 5951 200323 6005 3719 <0822 Q422 49564 .0000 .0000 <7733 .6583 37T L8017 559
15 8,95 10027 20,80 46.50 57,90 19513 5791 41685 .0829 0829 9589 .8000 .0000 .7678 .B4yS1 .3803 .%033 .5558
20 8,86 9,62 18,14 43,15 53,68 147578 5185 41083 <0295 ,0295 9766 .0000 .0000 +8300 .B§ 4086 4385 L6116
50 3052 8499 1“'75 38,86 “‘056 105531 +4698 00675 0217 . 0217 ¢9862 +0000 «0000 «8708 .5‘20 4186 .8%507 .6.;0
70 2,03 Be31l 15,34 37.05 88420 143878 .iqng__gag * _.022 i 49883 +868, 5578 28987 7235
85 S.go §-$o 17,87 37,86 45,27 1+287p L8662 <9481 <0385 .0365 .9835 .0000 0000 ; 3 12o0. .7503
90 5,17 1177 18,08 39,80 45,96 12556 NI93 1182 047p. 0879 <9803 .0000 0000 7573 .5181 3862 .Sgib .752%
95 6,62 13,36 18,67 41,41 46,75 142272 5286 1374 L0559 ,08559 <9781 40000 .0000 7209 .5049 .3695 .8931 ,7562
NCOR=1 WCOR=1 WC/A-~1 T02/ BRO2/ EFF=AD EFF~P STA=1 STA=2 SLANTe3 SLANT«2
_RPM__LBM/SEC LEM/SEC TO1 pOL x x __DEGREE _DEGREE

SGFT
%3030 130,64 29.46 1,0908 1.2986

85.361 B%.59

11.0 12.0 90.00 90.00



w
S

ROTOR

% SPAN ' IN

Blade-Element and Uveralil Performance with Stator-Hub Slit Suction

DIA=1 OfA=> _ V=4
1N

80% of Design Speed

1YY B

V=2 V-1 VM=2 vo=-1 vQ~2 B=1 B= 2 y'-l V=2
F1/Sec F1/See rT/SEC ET/SEC ﬂ{sjg,ff[igﬁg DEGREE_DEGREE UEGREE OESREE FT/SEC 'T/SEC F¥/S£c FT/5EC

0'=2 VO'=2 U=l y=2
FY/SEC FT/SEL

8 KT
$5900.50 123,88 5751 1.0926 1.2998

84,005 96

5 13:120 16,030 J339.4 805,8 359,88 422.0 00 686,13 200 58,36 83,23 ~32,80 #93.2 503.5 =337.8 273.% 337.6 812.7
100 28,300 16790 366e2 777,31 36642 425.0 «0 65045 200 56482 AN TR =2T.13 15T 4T8.% =363.0 210.2 3I3ag 832.3
15 15170 17.580 J73e1 T88,8 3ITIe1  431.4 0 612.0 700 S8.81 B6.30 =20.22 5802 460.5 =390.6 159.4 390.6 452.0
3o 18,250 19.910 389.4 683,6 389,84 418.1 o0 SiJe2 200 52039 50.36 ~8,16 6Lle0 %25.0 ~470.5  30.6 37046 Si2.0
50 22.190 23.000 Np2.8 627,21 802,88 415.5 o0 469.6 200 88,88 58,79 16,63 699.% &35.3 =ST1.3 ~128.9 S571.3 59,5
70 8 L) o _%39.8 6 8 9 03 =256.5 666.3 uTt.)
85 28.850 28.630 Mpbe2 SAS,8 H06.2 357.9 o0 B11.9 00 89,08 60,98 42,28 ©37.6 M83.5 =732.5 =328.7 732,53 736.0
90 29.320 29.830 405+1 527.3 4051 322.1 «d 417e0 W00 52.36 61.78 46,63 0967 #69.1 =T58.9 =340.2 T54.9 V57,2
95 30.150 304180 8039 510.0 403.9 290.1 0 ui%n4 00 55.32 62.31 0,93 £75.0 #60.6 “T76.2 =357.7 7T7es2 777.0

NCS  INCM  DEV  TURN CAMBER SOLIDTY D~FAC OMEGA=R LOSSP LOSS-P P02/ EIF~P EFF-AD OMEGAL M-l M2 M'=1  M'=2
% SPAN (4 3 e '_EQL_IQ_T%L_GJ_QJ_%_L_ 0K

5 2.2 o17 8,03 T76e10 7105 208322 ,2937 .2018 .0 WO388 163216 9156 9127 ,qgpq +3239 7265 .WNBE .A53T
io 3.29  9.92 8,03 T1¢87 66406 202881 3724 <1529 <0298 0208 1.3288 9300 9272 5000 +3328 6783 a711 .8298
15 8.03 10030  6¢67 66432 6296 201552 8296 <1065 0232 ,0232 1.3257 <9860 938 ,gpgq <3391 6709 8938 120
30 8,18 10e81 9,58 58,49 53,27 1.9032 5581 0707 0185 [,0485 1.3339 09553 29532  .o0po 3530 6098 5569 « 3785
30 6016 11+13 12010 38.16 39413 16896 5798 .0333 0098 0095 1+33% 972 9717 _q000 °+3857 3943 «6368 .3848
70 Te28  1lene 12,23 q,p 97 3.8 25620 0426 <0817 0517 13398 .9591 .957s «3698 5128 7116 .%221
8s 6 1831 1233 318,78 319.73 LeA420 +5937 1282 .0 -03‘9 13298 «8752 .8700 <0000 3688 J3T7L W76 822
%0 Te02 11033 18636 15¢15 18438 1o4)87 62608 1TA3 <0823 82 Ae3212 8240 8169  ,5p59° 3678 +a595 .T8p3 .ay87
95 7. 10483 16,78 11,58 17.48 13895 .6862 .2116 0880 _geng ne3l4p TB82 LTTE6 449 <3668 L4830 T35 L8002

NCOR=1 WCOR=\ WC/A=) TO2/ P02/ EFF=AD EFF~P STA=L STA=2 SLANT=1 SLANT=2
BPM  LBAM/SEC LBM/ RS SR T __DEGREE DEGREE
Sanp.5p 128,04 27.83 13,0926 1.3316 92,075 974 5.0 6,0 86,08 95.02
STATOR
DIA=1 OIA=2 V=1 =2 VM=) VM=2 yO0=i§ VO=2 @~ -2 Be=1 By=2 *- Vee2 V3'=1 VOv=2 _ U=1 2
% SPAN IN _IN F1s F F FY/ FYsSE¢ D u‘z DE DEGREE DEGREE F:[vgsgcl: Fug% FILsg%. Frnfs_z'c Fr/SEC FTEEEC

S5 ‘70720 18.580 ’3‘0’ 3’0.6 386.0 397.0 620,7 =28,8 58,12 “.1“ -23.07 §I.93 “19.6 [I1YS 168,5 -50 2 850.2 478,.%
10 28,350 19.110 T17e2 396,7 396,5 396.1 S9T.5 1641 56,82  2.3% =17.51 30.23 416.0 619.2 125.0 -475.9 872.4 »32.0
15 19.070 19.740 709e7 396,1 818.7 396.0 568.7 %0.0 S53.70  5.76 =10.09 49,78 521.7 613.3 3.5 =468.2 9.9 508.2
30 21.180 21600 669¢3 8390 831.6 437.3 S11e3 38,5 89,81  S,08  8.29 49,80 34,0 677.6 =33.9 =547.6 54,3 556.1
33 23,970 28,200 642.1 458,99 85,8 :5?.6 #52,1 38,3 a6, T \.zg 19.81 52,13 1855 le.a =16%.0 -sag.a 617.1 623.)

. 260790 264880 6317.1 &68,7 860.7 S68.0 81045 . 25.31 8l.7% > = 2 <667.0 689.7 £%2,1

33 28,860 28.900 59003 485,22 827,88 U887 006,6 205 #3.36 2,63 38.19 58,42 Sud.a 849,35 «336.84 =T23.6 783,09 Thk.}
_ 9 29,870 29,600 575.9 825,99 805e2 42%.7 #12,8 13:9 #5.88 1,87 &1.01 v©0.30 .31.6 860,9 ~388.5 =788.2 761.3 T62.2
95 30.290 300270 S65¢3 809,5 3TH.3 909.8 818,3 12,0 48,18 1,68 83,90 <1.92 19,5 869.7 ~360.2 ~767.3 T78.6 7793

4 INCM DEV  TURN CAMDER SOLIDTY D=FAC Z¥GA 55=P LOSS-P P02/ greun-8. Fr= LFFeP M=} M-2 Mbe) M-z
% SPAN prGREY CAMD AC f D L?? PR g 'Mu 8. Fr=Ab '-AFI

5 B.08 1238 12,38 62,27 62452 2+1009 .6607 1701 +0802 +0402 .9576 -0000 .0000 7671 6092 (3859 . T .

10 B,06 12,70 8,76 58,99 59,51 200323 6820 1850 0855 0455 L9535 .0000 .0000 7676 6373 L3882 378 L5378
15 To79  12ei1 73,38 87,96 57400 1:9517 46199 L1857 0873 L0473 L9571 <0000 .0000 7563 .6238 JIA57 L3739 %326
30 T.n1 12-10 19:05 48,78 51:69 17386 ,5822 1165 <0330 <0330 9753 +0000 .0000 +818¢ «5951 3822 .3843 5899
50 S.00 1086 i8e95 80.8T W8e62 105517 4936 40939 .0308 .0308 <9811 0000 .C000 8287 .5695 .4000 4275 .6502
70 _ MMWL&%‘MMMW
8% ©aSA  13¢07 17,65 80,93 A5.27 1.2872 4998 <1287 L0897 L0497 9786 .0000 .0000 7812 L5198 3865 790 .73
99 8,60 1;-37 1758 #3497 45496 12557 5362 1507 .ooog «0600 +9760 <3000 +C000 <7085 <5057 .3686 8673 .TeSp
95" 11.06 17:79 18,01 #6e50 8675 102272 5651 1618 0657 .0657 <973 <0000 <0000 <6D16 8903 3534 <8523 750N

NCOR=1 WCOR=1 WC/A=3 T02/ P02/ EFF=AD EFF-P STA=l STA=2 SLANT=1 SLANT=2
RPM_ 1 _poy % X . _DEGREE DEGRCE

L1.0 12.0 90.00 %0.00



Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 90% of Design Speed
OlA=1 DlA=2 y=-1 V-2 VH=1  VMe2  yp-1 V=2 B-} B-2 Bte) Bt=2 yr=l N?'=2 yO'=1 V0'=2 U-1 U=2
XSPAN IN IN FY/SEC FY/SEC FT/SEC FY/Sg¢ FT/SEC FT/SEC DEGREE DEGREP DEGREE DEGREE FT/SEc FT/SEC FY/SEC FT/SEC FT/SEC FT/SEC
S 134120 164030 5B54,4 1(41e5 55044 6buyel o0 838,5 00 51+80 3448 =28475 672.5 T3u.7 =380.7 353.4 380.7 u65.2
10 194100 1€4790  565.9 1023e3 565,92 6Gupld 0 TS3,4 <00 S0.B3 35.87 =25.,33 698.3 7T15.4 ~409,2 306.2 409.2 87,2
15 154170 17.58; 577,77 995,05 577,77 555,27 «® 735.0 D0 BB.26 37,3p ~18.90 725.3 694.0 =44D,2 224.9 W4p.2 510.2
30 18,280 13,910 60€,u BB1.6 6064 649,5 o0 594,7 T0D 42.48 81.15 =1.43 805.9 652.0 =530.5  16.9 530.5 577.8
50 224190 234090 E29,9 776.9 629.9 61046 «0 480,1 «00 38,14 45,60 17.22 901.0 641.4 -643,9 ~190,0 643.9 670.1
70 254880 264260 639,71 T701.6 639,1 583,2 «¢  3350,0 200 33,75 49.59 32,48 986,3 692.9 =751.0 =372.1 751.0 762.¢0
85 23,450 2B.619 &3b.s 6uuM 63R,8 Sup.0 0 351,6 .00 33.08 52,27 41.55 1043.9 721.9 =825,6 =u478.6 825.6 830.2
90 €24320 294410 ©37,7 61643 637,7 511.1 o0 344,3 .00 33,99 53.15 44,90 1062.3 721.8 -850,8 =509.2 850.8 853,5
9 30.150 3Ge183 636,84 589.0 636.% 481,2 0 339,6 J0C 35,22 53.97 48.09 1001.9 720.5 =874,9 =-536,2 874,9 875.8
INCS  INCM DEV TuRw  CAMBER SOLIDTY D-FAC OMESA=B LOSS=P LOSSeP F02/ EFF=P EFF=Al MEGA«BR M=) M2 Mial Mte2
%SPAN EGREE CEGREE DEGREE CEGREE PEGREE TCYAL PROFILE 201 TCTAL TOTAL $~OcK
s ~5.51 40 Bt 63423 70,92 2.4329 L1827 .1993 .0359 .0359 1.4311 .88B0 .8822 0900 .5100 .9578 .6196 .6756
10 =5.62  1+03  Se77 61419 65,98 2,2654 L2456 L1107 L0219 0219 1.4658 .9341 .,930% L0000 ,5219 ,9372 .6458 ,6553
5 =4,99 1,29 7.98 56420 62,92 2.1566 ,2962 L0606 40133 ,0133 1.4645 9597 ,9574 .0000 5333 ,8982 .6725 .6328
30 “4,06 1,61 1227 42,58 53,25 1,9039 L3926 7139 L0036 .0036 1.4346 9868 ,9861 ,0000 L5608 .T94T .7470 L5841
50 =308 196 127 28438 39,13 1,6898 4486 7297 4008¢ ,0084 1.3939 ,9670 ,9654 ,0000 5834 .6936 .8368 ,5726
70 =166 2452 1233 17410 26,98 1,5343 L4271 40272 +0075 L0075 13589 ,9626 9609 L0000 ,5920 .6233 +9160 .0155
85 =1e06 248! 11062 10472 13,72 1.4421 L4256 «yT43 0193 ,0193 13216 .3894 4347 L0000 5915 .5695 <9696 ,6379
80 =499 2452 12.63 8,25 18,34 {4148 L4357 .:092 0273 ,0273 1.3009 .8338 ,R275 ,0000 ,5904 L5430 .9867 .6359
95 106  2¢31 1353 5488 17,48 143891 4471 1438 <0346 L0334 1.2814 T767 ,7688 ,0050 .5892 .5173 1.0028 .6328
WNCORe1 WCOR=] WC/A=1 T02/ »02/ E7F=AD EFE=~p 5TA=1 STA=2 SLANT=1 SLANT=2
RFM  LBM/SEC ;gu4s&c TO1 POL % ¥ DEGREE DEGREE
[3
6650, 175.26 39.52 1,103 1.3792 93,336 93,71 Se0 6.0 86.05 95,02
STATOR
DIA-1 DIA=2 v=1 V=2 VM=1  VM=2 v0=1 V3=2 B-i B=2 Brel PBre2  viel Vie2 V0'ey VO0'=2 U=} U=2
ijAN IN IN FrssEC Fr/sac FY/SEC FT/SEC FY/SEC FT/SEC DEGREE DEGREE DEGREE DEGREE FT/SEC FT/SUC FT/SEc FT/SEC FT/SEC FT/SEC
17.720 I8.580 Y89, &50.5 63FE.3 650.1 T304 22,% W5, T3 1.98 =19,77 3B.4B 665.6 B30.5 225.2 =516.8 an.z 539.2
1o 16.35¢ 19.1310 915.1 669¢2 65044 ©67e6 12767  uS.1 #8,21  3.86 =316.73 37.353 679.3 839.8 195.2 =50%.4 532.5 554.6
15 19070 19:740 957.9 685:0 67ue3 68342 68040 49,7 85,22 8416 23065 3T.48% 687,0 B60,5 126.6 ~523,1 553.8 572,8
0 214140 21600 697,9 681e4 T01le% 680.7 56042 29.2 30,59 2445 4¢32 41.27 704.8 906.0 ~53,2 =597.7 613.5 626,8
50 234970 240200 829:7 6579 688,7 656¢9 462,4 35,7 33.86 Je11l 18,66 45.%0 T28.3 936.1 =233.2 =666.,6 695.6 702.3
70 26,790 26.880 T72.2 o41,0 671,0 641,00 382,2 6,1 29,66 o658 30087 50435 779.5 1005.2 ~395,2 =774, 7T77.4 78G.0
85 28,860 28,500 724.0 605¢B E35.6 505.8 3uBeb =7 28,74 *,p5 37.57 S8.18 802.1 1035.2 -488,9 -839,3 837.5 838,7
%0 29.570 29.600 701.5 573.4 612.4 573.4% 342,2 5.8 29.20 +S8 40e12 56,10 B801.0 1028.2 -515,9 -853.2 B858.1 859,0
95 30.240 304270 678.,9 539.8 588,2 539.8 338,9 6,1 29,95 65 42.43 58.2%5 797.7 1025.8 =538,7 -872.,3 877.5 878,.4
INCS INCW DEV TURN CAMBER SOLIDTY DeFAC OMEGA=B LOSS=P LOSS=P P02/ OMEGA~BEFF~AD EFF=P Ml Me2 MYey MYta2
%SPAN QEGREE LEGREE UEGREE OEGREE DEGREE TOTAL PRCFILE PO1 SHOCK  YOTAL STATIC
5 07  B.03 1B.46 WT,TT 62,55 2.40T74 L4997 L1294 L03 0307 5487 ,0000 ,0000 .8076 .B822 .5673 .6081 .T2u2
10 16 .81 19.82 44,3% 59,60 2.0286 L4828 ,1530 <0376 L0376 .9387 0000 ,0000 7782 L8831 .5844 .6283 ,7333
15 1417 3417 19617 41,06 57,10 1.,9458 4505 41210 L0310 .0310 .9529 ,0000 ,0000 .8183 ,.B8645 .6004 6256 7542
30 ~4,09 oT3  16e43 36,18 51476 1.7516 L4077 L0677 4019} ,0193 L9762 ,0000 ,0000 .8762 .8086 .5997 .6380 (7975
50 *SeT1 =420 13¢91 3075 44,83 [.5478 3721 0480 40155 .0155 9852 .0000 ,0000 8371 ,T4as 5796 .6555 ,8247
2 =789 =1.7C 13.38 29.12 44,28 31,3865 3452 .(03I55 0128 0128 .9903 L0000 ,0000 9050 6912 .5658 .6984 8873
85 ~E.02 =1.5] 15.00 2B,79 45,31 1.2866 ,3514 L5477 ,0185 ,0185 ,9833 .0000 ,0000 .8642 L6458 5334 L7150 L9114
90 =7,64  =1,03 16.3p 28.63 45,96 1,255 3735 .c73% L0291 ,Q291 9831 ,0000 .0000 .B078 ,6233 ,S5032 .7118 .9023
o5 =728  =,uB 16e97 29,30 46,76 1,2271 L4085 L0963 50392 ,0392 .9791 L0000 L0000 7697 L6015 L4721 .7068 L8972
w NCOR=1 WCOR=)} wC/A=1 T02/ FO2/ EFF=AD EFe=p STA=1 STA=2 SLANT=1 SLANT=2
— kM LBM/SEC LBM/SEC TOL POL % > DEGREE DEGREE
SQF
6650, 17526 I9¢52Z 141031 13503 £6.915 87,60 11.0 12.0 90,00 90.00
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Blade-Element and Overull Performance with Stator-Hub Slit Suction

ROTOR 90% of Design Speed
—ymg  NMel  YMe2 NOmi  v0e2 Bey fe2 Alel Bied yiel V'eR VO'ei VO'=R - )
X SPAN IN IN FT/SEC FT/SEC FT/SEC FY/SEC FT/SEC FY/SEC DEGREE JESREE DEOREE OEGREE FT/SEC FY/SEC FY/SEC Fr/sec 'T/SCC Fr/SEC
5 13:420 36,030 539,31 1023.84 839.4 £629.2 «0 B8pT.% +00 52400 38.22 =28.5% 659,99 T16.3 =38p.6 M2.2 Ip.o 465.0
10 14%.100 160790 550¢1 1003¢3 85%50.3 63343 0 778,13 200 B50¢85 36:63 =26,66 685,53 697.4 ~409.0 291.1 409.0 887,00
15 15170 17,880 S561.3 966.5 561,33 637.4% o0 T2b,2 +00 #8.71 38.09 =18.70 T13.3 674,31 =a80.0 216.3 480,00 509,
30 18.280 19+910 588.,7 0867.6 588,7 627.7 o0 598,7 200 #3061 41.98 =1.86 792.8 6302 ~530.2 21.2 830.2 S 53
50 224390 234090 631,37 768.4 _39.97 4643 16.82 AR, =683:7 =1T7.8 £683.7 6498
70 250880 264260 622.0 69%¢2 622.0 861.9 o0 109,3 200 36405 50.38% 32:03 975.0 664.3 «750.7 =352,8 750.7 761.7
85 284050 284610 623.3 6470 6233 53044 o0 370,9 +00 34.9% 52:93 40490 1035,2 T02.0 ~825.2 ~439,4 02%,2 £29.9
90 29.320 29410 622.8 6215 622,86 50247 «0 365,3 400 36,02 B83.78 64.15 1056.1 T00.8 =850.5 «487.8 0850.5 853,11
95 30+250 304180 621.9 S9%.5 631.9 #72.4 o0 352,5 00 3780 S4.58 4T.38 1073.2 697.4 =2Tusb =%12,9 078.6 08750
C 102/ EFE~P EFf=AD OMERA=R M=~} M= Mol  M'=2
ﬁi_ﬂﬂ DESREE QEGREE DESREE DEGREE DEGREE T0TAL PROFILE POl TOTAL TOTAL SHOCK )
=5,76 1418 8426 6375 7092 244331 41030 #3914 <0385 L0345 1.4280 L0948 0894 L0000 L4932 ,9391 8070 6573
10 =i, 85 1480 6e45 61,29 65,98 2.2855 ,2825 1050 +0209 0209 21,4579 ,9384 ,9351 .0000 %068 9170 6330 6374
15 =442 2.08 8438 S6.T8 £2:91 21567 3082 L0639 L0140 <0140 10“573 9885 9562 0000 ,N173 (8793 ,6393 .6133
&) =3.23 2445 11.85 43,84 53,24 1.9043 4112 .0215 0056 L0056 1.4346 ,9812 .9802 0000 ,85a31 .7810 .T7328 5672
50 = +69 . ..o .-«0A20 31,3991 L9588 L9537 8682 8814 JA218 %472
70 “e93 3427 1197 18,30 27.00 1.5346 L4563 +0379 .0308 0108 103735 9518 L9493 0000 5751 ,6158 .9022 .2083
85 =40 3428 10498 12,08 19,69 14422 4458 40670 0176 JOL1TE 143479 9063 9022 L0000 ,5T6N 5708 9578 6190
920 =e36 3416 1187 9,64 1834 L4180  LUSTE 1028 40261 L0261 13298 L6843 84831 0000 L5758 <5463 9758 6164
96 - b4 2:9% 13420 Te23 1748 143891 4718 11368 <0341 L0341 3.3115 T906 7907 L0000 57850 5217 9926 6110
HCORel WCORw)l WCZA=1 Y02/ . RO2/ ERFaAD EFRePp . SYA=1 STA=2 SLANT=)1 SLANT=2
RPM  LBM/SEC LBM/SEC Toi PO % DC‘IE! DESREE
SQFT )
6647 171692 38,77 1.1059 1.3893 93.001 93.42 S0 6,0 86,05 95,02
STATOR
- Vml V=2 yue) . VM=2  y0e} . V0="2 Bei ... 82 __ Biel 4ve2 yYiel V=2 yQtel VOte2 U=i u=2
%SPAN 1y IN FT1/SEC FT/SEC FY/SEC FT/SEC FT/SEC FT/SE. DEGREE DEGREE DEGREE DLGREE FT/SEC FT/SEC FY/SEC FY/SEC FT/SEC FT/SEC
5 17720 184580 906,55 615:7 603¢2 6153 729.4 19,7 50.41 1682 =19.,6% 40.16 64046 82 2i%.4 =519.2 18,0 8538,
0 184350 19110 95045 63343 62841 632.0 713,23 40,7 43,82 3e68 =16,08 29,10 653.9 ll“a“ 18141 =513.,6 532.,3 554,3
15 19070 19,740 932,99 b648.0 06477 6466 671.1 41,8 46,00 3070 ~10e33 39.38 659.1 036,56 118,0 =530.8 583.,2 572,64
0 210140 214600 B77.8 651¢6 67205 651¢0 563,9 26,5 39,95 2433  4el8 42,66 O6T5,7 885.5 ou9:3 =600¢1 613.2 626.8
50 234970 244200  A33eu  A3Cal K6BLe0 62921 473,27 35,6 385,61 . 3124 180.48 46,63 £98:3 916:6 ~221+6 6664 695,3 7020
70 264790 264880 763eu 62002 64945 62040 001:1 17.8 31,69 1¢27 30603 50+99 T751.1 985:6 =37640 =765.,9 T77.1 779.7
85 284860 284900 725.8 595:2 62601 595.1 367.2 5,4 30,39 «83 36009' 59,45 T83.,0 1023.8 =470.0 ~632.9 837.1 838,33
90 294570 29.600 705,22 565.6 60445 S65.4 363,0 11,2 30,99 1013 39.30 56:29 785+3 1018.5 ~u9%4,7 ~847.4 887,7 838,6
95 304240 304270 684e1 534e8 58047 S34e7 36347 10,4 31.92 1e11 43659 58.36 7T76.5 1019+2 ~515¢5 =867,7 877,2 878,0
_INCS Y dmFac OMEGA=R . - PQ2/ OMEGA=R EFF=AD EFF=P. M=1 M=2 Mg M'=2
&.ﬁﬂ\_ DEGREE UEGREE UEGREE DEGREE DEGREE ToTAL PROFILE PO1 SHOCK TOTAL STATiC
67 Ueb¥ 18632 UB.S59 52455 241075 45229 41322 0313 «0313 9496 .0000: 0000 8125 L0565 5356 5836 7004
10 067 4492 19¢63 44,95 59,58 2,0297 S041 1522 0374 L0374 L9416 .0000: 0000 <7884 8578 5517 5931 ,7094
15 .19 4415 19034 42.30 57.08 1.9472 4752 1237 #0317 L0317 9539 .0000¢ .N000 <8169 ,Bu03 5661 5975 7309
30 =266 2015 16¢30 37,62 51473 147529 L4301 <0666 40190 0190 9775 ,0700 L0000 +883% ,7890 .5715 6098 TVeY
50 __=3,92 80.1.5483 L3981 .0460 o088 L9863 .UCCO L0000 +90857 L7280 .53528 .6260 Q82
70 =5,86 -25 14010 30e41 4425 143867 L3700 <0342 40123 L0123 .990° ,.%200 +0000 +91%3 L6818 5651 6705 .8662
86 =636 o15 15457 29.86 45.29 1.2066 L3735 0472 0183 L0183 9885 0000 +0000 <8759 L6488  ,85223 6963 .8993
80 =5+85 TS5 16485 29.86 45,96 12554 L3966 0722 0287 L0287 .9833 ,0000 20000 08238 ,62852 4947 6927 8912
95 =5.27 149 1746 30481 4676 1.2271 L4274 (0913 <0373 L0373 .9800 .0000 0000 47931 L6046 4665 6863 ,6883

NCOR=1 NC
RPM  LBM/SEC gBM/SEC T01

P02/  EFFmAD EFf=p

POL %

6847+ 172492 38.21 1.1059 1.3612 864962 81,62

3TA=1 STA®=2 SLANT=2 SLANT=2
DESREE DEGREE

90.00 90.00

11.0

12,0



Blade-Element and Overall Performance with Stator-Itub Slit Suction

ROTOR 909 of Design Speed
1A=l DIA=~2 Va1 V=2 VM=1  UM=2  v0=] n=2 B- Blef Bfa2 yilel yIe2 yo'el v('ez U=t
*SPAN IN IN FT/SEC FY/SIC FT/SLC FT/SEC FT/SEC Fl/SEC VLGREE DEGﬂLE DEGRE£ DEGREE FY/SEC FT/Sic FY/SEC FT/SEC FY/5EC FT/SEC
13,120 16.030 517.9 1€00.2 H517.9 602.9 o0 8,1 00 52,93 36 ~28,9% 6U2.5 9,1 =380.2 333.6 3802 uBU.S
1o 14.106 16.790 528¢3 977,08 526.3 603.3 o0 765.» 05 51.51 37.71 =-24,60 661 9 669.7 ~408:6 278.9 408.6 486.5
15 15.170 17.580 538.9 943,0 538,99 614,7 o0 Tiu.9 00 49,29 39.19 -16.% 695,88 649,090 =439.6 205.5 439%.6 509,¢
30  18.280 19.910 565.0 849,0 565.0 602.2 0 598.3 eU0 44479 434102 ~=1.95 TT4e6 604.0 =529.7 214 529.7 576.9
80 22.190 23.090 587.9 750.0 5p7.9 560.2 «Q u98,5 N0 WleB4 47,53 16,88 £TL.4 SBT.4 =643.0 ~1T70.6 6430 66961
70 25.880 26,260 59944 ©€83.0 B599.4 537.7 0 W21s1 oGO0 38,00 5135 32.22 960a1 63649 =T49.9 ~339.8 T49.9 760.9
g5 28.050 28.6310 601.9 640,9 601.9 512.6 o0 284,6 200 36.89 53.86 80,92 10208 6T78,7 =824.4 ~ubb. 4 Bzt.a #29,0
90 29.320 29.410 601.8 616,2 60l.8 482.8 +0 382,7 ¢O0 38,43 SGe69 48,22 104142 673.7 =849.6 ~469,5 849.6 852.2
o5 30150 30.180 ©01.2 8689,0 601.2 448.1 ¢ 382.3 200 4047 55,46 47,68 106045 665.7 =873.6 ~492,2 873.6 ATH,5
INCS  "MCM  DEV  TURN CAMBER SOLIDTY D=FAC OMEGA=B LOSS~P LOSS=P P02/ (FF=P gFF=AD OMEGA=D yei Ma2 M=l Mte2

% SPAN DEGRFF DLGREE .JLCREL DEGREE DEGREE ToYAL PRoFlLE POl ToTAL TQIAL SHOCK
5 =4,70 2,21 7,81 65,23 70.88 2.4335 ,2081 1855 0334 #0338 41,4281 .9y18 968 +0000 L4747 L9149 .S8% L6303
10 =3.76  2.90 6,51 62,32 65,97 2.285% ,2696 41030 <0205 0205 ;.4506 .941% .935» +0000 L4853 .8909 .6151 .6102
15 =3.09  3.20 8,42 57,64 62.90 2.1573 3224 0551 G123 +0821 §,4524 L9651 ,.9632 0000 L4954 ,8556 L6409 L5889
0 =2.09 3.60 11,75 45,07 53.23 1.9050 L4305 40162 0042 0082 1.4363 ,986¢ .985z 0000 .5197 ,7623 .7131 5428
50 =1.30  3.90 12.35 30,65 39.11 1.6908 L4981 0381 G108 0108 35,4076 .9618 .9599 0000 ,5416 .6662 .8028 .5218
70 Q7. 4,28 12418 19,12 27.02 L5349 L4805 +0334% 0092 .9092 143889 19592 49573 0000 .5528 .6033 .8847 .5625
85 ¢52  He2l 109 12,94 19.66 1.4422 ,u66)1 0553 40145 5 143717 09266 .9233 40000 .5553 .5638 .9421 5970
20 ¢55 4407 11,99 10,47 18.33 1.4148 L4830 ,0968 L0245 .02#5 143547 8710 .B654 <0000 5552 .5402 9609 .5906
95 205 3483 13450  T.T8 17448 13891 .5021 +L1401 +C339 0339 1,3359 .8116 .B337 0000 5547 .Siu% ,9784 5814

NCOR=1 WCOR=~1 WC/A=1 Y02/ PQ2/ EFF=AD EFF=P STA=1 STA=2 SLANT=1 SLANT-2
RPM LBM/SEC tau{szc 01 (433 % % DEGREE DEGREE
oF
664G 167439 3Te7TA 141077 1.4000 93,740 94.08 5.0 6,0 86,05 9%.02
STATOR
DlA=1 DIA=2 V=1 V=2 YM=1  VM=2 y0=3 V0=2 Be=j Bt=) B'a2 yiey Vie2 Vptel yOve2 y=}

RSPAN IN IN___ _FI/SEC FY/SEC FT/SEC FT/SEC Fl’/st:c FT/SEC DEGRE£ QEGREE DEGREE. QEGm_EusEc_FHSE FY/SEC FILSEC FT/SEC FT/SEC
5 17,720 18,580 919.9 578,9 570,5 Leil ~20403 607.4 782.7 208.1 =527.0 o
10 18.3%0 19,110 919,5 S93,4 594,0 692.1 701 a 37 9 b9 75 365 =15,99 “1.07 61801 T785.3 1701 =515.9 531.7 553.7
15 ’90070 19.740 90341 606,56 615,8 60u4.8 660.2 47.4 46,98 Y48 «9,93 40,9 625.9 ‘0006 107.7 =S524.,6 552.6 572.0
0 21,140 214600 B851.6 5205 638,5 619.8 563,3 30,3 41,40 2.78 §e39 UD.B6 HULB BI9.B 49,3 *595.8 612.6 625.9
50 23,970 244200 79049 6023 628,5 601.4 479,9 30,2 37,35 325 18.80 47,95 665.3 898,22 =218,7 «667T.0 694.6 7T01.2
70 204790 26880 74545 59502 62048 59449 442,77 205 31,63 1497 30432 51,87 72040 964.0 =363.6 =758.4 7T776.3 778.%
8s 28,860 28,900 714,.5 STTe2 604% S577.0 381,12 12.4 32.24 L1e24 36.98 S5,03 756,7 1006.‘ 455,11 =825.0 836.,2 837.4
90 29.570 294600 6449 549,0 SB81,5 5u8.7 380,4 1742 33,20 L.T9 39.34 56,86 751.9 1003.9 =4T6.4 ~840.5 856.8 857.7
95 30.240 30.270 573,1 519,92 554,6 519,8 381,48 13,9 34,52  1.53 41.T4 58,95 T43,2 1007.6 =uO4.8 «863.,2 876.2 87,1

INCS INCM DEV TURN CAMBER SOLIDTY D=FAC OMEGA=8 LOS§=P LOSS~P P02/ OMEGA=BEFFeAD EFFep Mol Me2 MPeg Mt=2
*S’AN DEGPLE DEﬁHEL DEﬁhEE DEGREE DEGREE TOTAL PRoFxLa.pnx SHOCK = TOTAL SYATIC . .
1.9 BB 17,61 50455 62456 2+1078 L5093 41352 0321 40321 49508 .0000 .0000 81 8302 5023 5507 .6792
'0 1,74 b-on 1959 46,10 59456 20305 ,5284 41535 0377 L0377 9442 0000 .0000 7909 .827T1 .5155 .S594 L6823
18 86  S.20 19,91 42,50 57,05 1-96485 L4989 ,1326 40339 L0339 9531 .0000 .00U0 809 L8112 .5283 .5654 L6973
30 =1¢17 D64 16,TH  3Be62 51470 17582 L4475 L0670 03194 L0191 L9785 L0000 L0000 8882 L7635 .5427 .5766 .7520
50 =2435 335 16,04 34,09 44.TH 1.5489 (4191 LQUTS L0153 JOLS3 ,986%5 .0000 ,0000 .9050 L7059 .5268 .5939 L7856
70 *32092 2419 14,72 31464 44429 103869 3967 #0386 40139 #0039 49901 0000 L0000 2087 L6633 5213 L6401 ,84M2
85 -4,5} 199 16,28 31.0¢ 45,27 1.2860 «3926 .0093 .0{93 «0191 ,9883 +0000 «0000 +8779 L6337 .5047 L6709 J8EQS
90 =356 2495 17,52 3181 05495 1.2%5548 L6180 <0717 .0286 +0286 ,9839 .0000 .0000 8338 L6143 L4784 L6646 8749
96 -2,66 8,09 1786 32.99 45,76 1.2271  LUNS83 L0832 L0339 L0339 ,9824 0006 L0000 <8173 ,.5926 4515 L6544 L8749
= NCOR«-1 WCOR=1 WC/A=]1 T02/ PO2/ EFF=AD EFF=P STA=1 STA=2 SLANT=1 SLANTe2
w RPM  LBM/SEC gsm{szc To1 POL % % DEGREE O0LGREE
aF
6680, 167,39 37,78 1,1077 1.3723 87.876 886,48 11.0 12.0 90.00 90.00



Fel

Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 90% of Demg‘x Speed
DIA-3 ODIA=2 V=) V=2 VM={  VM=2 0= (<3 Bt=1 B'< Ve Va2 yp'el yOlez U=i -2
%SPAN 1IN IN FI/SEC F1/56c FY/SEC §FT/SEC FTISEc FT/sEc DEGREE DEGREE DEGREE DEGREE FT/SEC FY/SEC FTssic FT/SEC FY/SEC FTBSEC
5 13.120 16,030 499,31 977,5 499,1 582.6 0 T84,9 200 534042 37.32 =28,79 £27.5 66448 =380.4 320,14 380.4 464.8
0 14,100 164790 50849 954,64 508, 9 %83.% «0 75069 SU0 51.BB 38,77 =28.13 £52,8 685.8 ~u08.8 264.4 #08.8 4o~ 8
15 15.170 17,530 519,05 922.3 519.0 591.2 WD 707.8 «00 50682 40s27 =18,48 5B0.4 626,22 =439,8 198,1 439.8 509.7
30 184280 19,930 S543.5 B3u,1 S43,.8 577.9 & 60243 +00 46,23 44,23 2,40 759,5 S579,5 =83p.0 25.0 530.0 577.3
50 220190 23.090 565.4 T41.8 S565.4 533.8 <0 50%9.7 00 43439 48,66 16,46 £56.6 563.8 ~643.4 =359,8 643.4 669.5
70 25.8080 26.260 276a. 676.% 576.1 518.1 0 43449 «00 40e0D 52046 32,10 %6l 01302 =750,4 =326.5 TS50.4 T6l.4
85 28.u50 28,6310 578,5 636,6 573,5 492.% 0 403.3 .00 39.33 S4.95 40.38 1007.5 651.8 ~826,9 =426.2 824.9 829.5
90 294320 29.410 S7a.3 614.1 578,3 463.0 o 403.3 +00 41408 55,77 44,16 1028,2 645.6 =850.1 ~449.5 850.1 852.7
95 300150 30.180 577.7 590,90 77,7 437.8 .0 40341 00 83,10 56454 47.60 1947.8 639.0 =874.2 =471.9 B8T4.2 875.0
INCS INCM LRV TURM CAMBER SOLICYY D=FAC OMEsA=f LOSS=P P02/ EFF=~P gFF~AD OMEGA=B w™=1 Ne2 MYa) MY =2
%SPAN DEGREE DEGREE DEGREL DEGREE DEGREE ToTaL PBoFxLE POL roTAL TOTAL SAfCK i . I
5 “3.66 3,25 7,99 66,10 70.99 2.433¢ L2232 L1826 .0329 0329 1,4209 .9062 .9015 3000 .4S67 .8916 .5751 .606%
10 «2,70 3495 6,99 62,90 65.9% 202858 L2841 +1023 +0206 -D20% L4424 9435 .9405 0000 .4668 ,8672 .6005 .S5869
15 =2.00 4428  b.4g 5B.TS 6249¢ 241578 3413 oQ6N2 0132  .0A32 14467 9632 .9613 <0000 .0763 8347 6262 5649
0 =e97  BaT1 13,31 46,63 53423 149049 JHSIT ,0233 0062 <0062 1,4373 9810 .9800 +00GO L4992 L7MT2 .6979 ,.5190
50 .03 5-03 ’.la95 J2.21 39-‘1 1-6907 52[1 Q%15 .0118 -blla 1e4476 09605 9585 -0000 5197 .6 5 +T8TS L4997
70 1.1 5440 312,11 20431 27402 125349 25026 .0377 0104 ADL0% 1,4021 9567 .9545 0008 25301 «5P61 42699 .Suob
85 162  5.31 10489 18,09 19.66 144422 U925 ,3657 .0172 0172 1.3883 .93;88 .9149 .poo0 .8326 .3585 .9277 5715
20 1464 S.56 11,88 11,61 18,33 Le4148 5109 1076 0273 0273 1,3738 .8664 ,B603 0000 ,5322 .5368 9467 5683
96 1.52 4490 13,45 8,98 17.48 143891 L5287 L1474 0358 L0358 1.358y .8151 .B069 +0000 .5317 .S5139 .9645 ,S5566
MCOR=1 WCOR=1 wC/A~1 Y02/ P02/ EFF=pAD EFF~P STA=L STA®2 SLANTel SLANT=2
RPM  LgM/SEC ga:;sec T01 P2y % DEGREE DEGREE
Q
684be 162,71 36.69 13,1103 1.4093 93491 93,78 540 6,0 86,05 95,02
STATOR
D1A=1 DIA=2 V-1 V=2 VM=1 VM=2 V0=y vg=2 B~ 8=2 Bt=1 Bta vtel Vte2 yot=l VOte2 Ui Ue2
%SPAN pa N FTLSEC Fy/SEC FTsgEC. zttssc.ixzs;c. szcunsﬁnzz .DEGREE DEGREF nzG EIJSEC fxzszc_fx _szszc_frlsﬁc.FIzssc
5 17720 18,580 £93.8 54u4,) 543,2 9,8 o) 52,57 o1l =19.84 7.6 4.8 196.0 *537.6 513.8 538,7
10 18.350 19,110 8915 55u.7 566,9 555. 687 9 s3.9 so 51  3.80 =15.38 as zz sas 1 759.5 155:9 =520.3 532.0 554,
5 ]9.070 19.740 BY7.5 566,6 585,6 564.5 653.3 uB.S “8.12 491 =9,73 42,86 594,7 770.[ 1000“ -523.9 552.9 S72.
30 21.190 21.600 83142 592.3 607.6 59i.4 S67.1 31.7 43.01 3.07 %.29 us.sa 610.5 B838,7 45,9 =598.6 612.9 626.
50 23,970 24.200 777.6 581.3 602,9 580.2 490,8 4.5 39,13  3.40 18.65 48,97 537.7 8843 =208.2 =667.1 695.0 701.
70 260790 26.880 . 73u.8 575.8. S98,6. 575.4 426.2 2048 35.48 2,06 30.3; 52.81 £9%.2 95203 =350.6 =758.6 776.7 779:§
85 28,860 28.900 70649 560.2 583,0 559.9 399.6 (8,6 34,43 1.91 36.86 55.65 728.8 992.5 =u3T«} =817 .4 836.8
80 29.970 29.600 689.3 53%.2 66,8 S53G.7 400.7 22.8 35,56  2.44 39,16 57.37 723.3 992.0 -456.,6 =835.4 857.3 858,2
85 30,280 30.270 o©70.2 510.1 536.1 %500.8 402.3 18,0 36.89 2,02 41.51 59.33 715.9 999.5 =47u4.5 =855,7 876.8 877.6
- INCS INC:  DEV  TURN CAMBER SOLIDTY D-FAC OMEGA=~G LOSS=P LOSS-P P02/ nMEGA-BEFF=AD EFF=P  u={ Me2 Miel  M0=2
%SPAN pEGREE DEGREE OESREE DEGREE DEGREE ToTAL PROFILE POy S.0CK ~ . TOTAL STATIC . o .
5 2,76 6,73 16,59 52,47 62.53 241081 5748 1371 0325 +0325 ,9524 .9000 .0000 .8195 ,B037 .4712 5221 ,6623
9 2,57 6.83 19,43 7,01 59.5% 2.0311 .5542 ;579 ,0388 .0388 ,94S4y ,5000 .0000 7899 ,Bo03 .uB0B .S306 6584
15 2,12 6445 20,38 43,21 57.0% 19°98 L5275 L1457 0372 0372 ,9509 .5000 .0000 794 7865 4919 .5350 .6687
30 LU8 5,28 17,03 39,94 51469 547552 L4685 «Q704 0200 0200 L9783 ,n000 .0000 8817 ,Tu36 L5164 .5467 .7313
s0 «.36 5,15 14,17 35,73 44,75 1.%494 ,M4p5 +0500 +0161 0161 ,9863 ,0000 .0000 .903% ,6925 ,5068 L5672 7710
] =2.0B %402 14,87 33,38 40,23 143871 JHEGB L9400 <Gl4é DAY ,9901 .0000 .0000 (.9408 L6522 .5026 L6151 .831)
85 ©2,33 4417 16.9% 32,53 U4S5.27 142367 4168 9505 039 0196 ,9BB83 ,3000 .0000 8839 6251 .4881 .6442 ,86u6
90 «1,32  5.28 18,16 33,12 045,36 142554 4418 0706 0281 D281 5844 ,0000 .0000 8460 .6077 L4647 L6374 L8613
95 .29 6e4b 18,34 34,87 85,75 1+2271 JHT72%  .g804 0327 0327 ,9832 ,0000 .0000 8304 .5883 46314 .6283 8848
NCOR+1 WCOR=1 wC/A-1 T02/ P02/ EFF=pl EFF=p STA=L STA=2 SLANTel SLANT=2
nPM  LGWSEC LBM/SEC Toy poL ¥ % DEGREE DEGREE
S3FT
6644 162,71 36.69 1.1103 143812 87.657 88,28 11,0 32,0 90.00 790,00



Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 90% of Design Speed
DIA=1 DIA=2 vei v=2 VM=l  VMe2 y0=1 Vn=2 Bei 8=2 B'=) B'=2 Vyial Vie2 VQ'el V0O'e2
%SPAN IN N rv/szc FT/SEC FT/SEC FT/SEC FT/SEC rf/sgc ozsnez DEGREE DEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC r/seg FT/SEc
5 “13,120 16,030 .0 961,4 482, 5248 o0 .6 «00 56,90 3,22 =30.22 634,7 639.,8 =380,3 322.0 380.3 464,6
10 14,100 16,790 u92.u 937,64 492,4 565.8 o0 1u7 2 +00 52,85 39.68 *24,71 639,9 623.5 =40B.7 260.6 08,7 486.6
15 15.170 17.580 5Su2,2 90549 502,2 576.2 o0 69°¢9 «00 50,48 U1.19 =18,15 667.5 607, *439,7 189.4 &39,7 509,.5
30 18,280 19,910 526,7 B21.0 526,0 55849 o0 601,4 W00 47,08 45,17 2,40 7T46,7 561.2 =529,8 24,3 529.8 577.%
50 22190 23,0908 546,7 734,5 546 7 52343 «0 515,4% «00 BH,58 69,61 16,33 Buu,d 587.,2 =643,2 ~153.9 643.2 669,2
70  25.880 26,260 556.9 67002 55649 5034 o0 42,4 200 431,31 S 7 59646 =750,1 =318,7 750.1  T6i.1
85 28,850 264610 559.0 631.0 559,0 &77.0 «0 413,0 200 40,90 55.86 41412 99643 633.3 =824,6 ~416.3 B24.6 829,2
90 29.320 29.410 ssa.a 609,3 558, a 44740 o0 413.,9 o000 42,83 50467 44,47 1017,1 626.4 =849,8 ~438,5 849,8 B852.4
96 30,150 30,180 558,2 586,9 5%58.,2 415,5 o0 41,4 s00 44,92 57,43 47,92 1037.0 620.2 =873.9 ~460,3 873,9 874,7
INCS INCM DEV  TURN (CAMBER SOLIDTY D-FAC OME3A=B LOSS=P LOSS=P P02/ EFF=P EFF~AD OMEGA=B M=) Me2 Miel  MIap
%SPAN DEGREE DEGREE DEGREE DEGREE CEGREE TOTAL PROFILE PO1  TOTAL TOTAL _SHOCK . ] .
5 =2.76 4415  6s5u 68,43 T0.88 2,433% L2483 ,2116 ,0376 .0376 1.4159 .B955 ,8903 L0000 4s13 L8746 .5625 .5820
) =179 4.B7  6e40 68,39 65,97 2,2859 ,3032 ,1195 ,0237 ,0237 1.4357 L9361 ,9328 L0000 4509 L8499 5877 ,5653
15 1409  5.20 8472 59,35 62,90 2.1572 ,3506 <0601 #0132 L0132 144807 9641 ,9622 <0000 4601 ,8185 6134 L5487
0 =e03 5,65 11+30 47,58 53,23 1.9048 L4685 ,0308 .,008f .0081 1.4341 ,9765 ,9753 L0000 .0321 .7suz «6851 ,5019
50 e97 5,97 11.80 33,28 39411 16907 .5357 . 0453 .0129 «0129 1.4217 ,9585 .9564 40000 501 .T748 L4843
70 2011 6432 12422 21412 27402 1.5349 5167 ,g423 «0116 1,4082 9533 L9510 0000 .5;15 . a 25249
86 Z.52 6.2y 1113 HeTS 19,66 1.4422 .5084 40731 .01 20191 13957 ,9132 .9090 +0000 .5136 ,5526 9158 .5546
90 2453 6406 12419 12421 18433 1.4148 ,5282 1160 .0293 «0293 103822 8618 8553 L0000 5133 ,5317 .9348 5466
e 2.41 5,79 13077 9,51 17.48 $,3891 ,5858 L1548 L0373 .0373 1.3684 ,8139 ,8054 0000 ,5128 ,5103 .9527 .5392
NCUR=1 WCOR=1 wC/A=1 TO2/ P02/ ErF=AD EFFep STA=1 STA=2 SLANT=1 SLANTe2
RPM_ LBM/SEC LBM/SEC TO} PO} % X DEGREE DEGREE
SGFT
6643, 158.69 29,78  1,1115 1,4123 92,990 93,80 5.0 6,0 86,05 95,02
STATOR
D!A-l DIA= Vel V=2 VM= YM=2 v0=1 B=2 Bl=y Ble2 V'- V'-2 Vo'=1 VO'=2
!§£__ IN IN 2 FT/SEC FT/SEC FT/SEC Fr/SEC FY/SEC FT/sEc DEGREE DEGREE OEGREE DEGREE FY EC_FT/SE FIL§§§._JZ§§£AFTISEC
17.720 18,580 876.3 521,2 Sil.4 521.0 7116 <55 54,30  -.62 -21.16 46,24 5“8-5 753,3 198,0 ~Sus.0 513.6 538,8
10 18,350 15,110 872.1 530.% 538.7 52649 #85,7 31,7 51,84 3,43 =15,95 404,63 560,5 743.3 153,8 -322,2 531.9 553-
15 19,070 19,740 858,2 S40.8 565,5 538,3 645,3 52,8 48,76 5.56 =9,31 44,00 S573.6 TuB.3 92,6 ~519.8 552.7 72,1
30 214140 214600 B814e5 57142 585¢3 570.1 56642 34,6 44,03 3,47 452 46,00 S88.4 821.6 46,6 -591,5 612.7 626,)
50 23,970 23.200 76648 S67.9 58u.4 56646 696,3 37,7 40,32 3,81 18.69 49,49 H 872,8 =198,5 =663,7 694.7 701.4
70 26,790 264880 T25.5 S63.0 58147 56246 433,6 22,0 _;Q;%n___zgzs,AQn;&z__iilil__g o7 943,4 =342,9 «757,1 TI6.85 779%.1
86 28,860 28,900 698,y 58649 566,0 54644 u09.1 22,4 35,86 2.36 37.06 56.17 709.4 981.5 ~427.4 =815,2 836.5 B837.6
80 294570 29,600 681.6 S2uei 543.4 523,84 411, 27,3 37,13 2,98 39,37 57,78 703.0 981,9 -445,8 -830,6 857,31 857.9
95  30.240 30,270 663.9 501+2 51944 500.5 «13.5  25.0 38,53 2,86 41,75 59.58 695,8 988.5 ~463.,0 ~852.4 876.5 877.3
INCS INCM  DEV  TURN CAMBER SOLIDTY D~FAC OMEGA-B %g$s-P Lozs-z :02/ °=E:A.B$;;;:9 55:;12, M=l M=2 Miel  MIe2
%SPAN DEGREE DEGREE DEGREE DEGREE DEGREE AL PRQFJL! 01 SiOCK e
s B840 8,37 15.%7o 50,91 62454 2,1080 ,5947 .1402 +0332 ,0332 .9830 ,0000 .0000 .B201 .7852 ,u505 .49% ,6511
10 3,73 7,99 19435 48,43 59,55 2,0311 ,5726 1620 0398 ,0398 9461 .0000 .0000 .7909 .7808 ,4587 ,5059 ,6432
15 2475 7.08 20498 43,21 57403 1.9497 5433 1540 0393 L0393 .,9%00 ,.0000 .0000 +7898 ,7679 ,4689 .5153 .6487
30 1¢52 6,32 17¢44 40,56 S1.68 1,7557 4822 40762 40217 L0237 9774 L0000 L0000 8744 7275 L4971 5257 L7153
50 e87 6436 14456 36,52 44,73 1.5u98 4510 .0536 <0173 ,0173 49857 ,0000 .0000 8979 6818 L4943 5486 ,I597
70 <482 5.28 15,04 36,46  44e22 1,3872 L4280 ,04uB 4016 0161 9891 ,0000 0000 ,9028 L6428 4905 L5974 ,6217
8s ”"=Tv5""!tiﬂr‘Tﬁtii“iifii’“EETEZ‘}TEh67 L4319 L0595 .028%1 L0231 9866 ,0000 .0000 .B689 ,6165 ,.4754 .6258 ,853%
20 28 6,84 18e75 3415 45,96 1,2554 L4553 0763 +0304 L0308 9836 L0000 L0000 +B382 5996 ,uSuy +6182 .8506
9 1636 8411 19419 35,67 46,76 1,2278 L4834 .0858 ,0349 L0349 ,9324 ,0000 .0000 .B222 5816 L4327 ,6092 ,8535

Sel

NCOR=) WCORej wWC/A=1 Y02/ POZ/
RPM__ LaM/SEC LBM/&EC T01 PO}

EFF=AD EFF=p
N T

5643, 150.69 35076 11115 1.3830 87,078 87,73

11,0 12.0

STA=1 STA=2 SLANT=1 SLANT=2
DESREE

_DEGREE
90.00 90.00



Blade~Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 90% of Design Speed
DIan-1 DlAe2 V=4 YM~1 VM=2 vO0=1q 0~2 B=2 Bt=) Bta2 vi=1 Vie2 yQ'=l VOre2 u=1
XSPAN IN IN FT/SEC frzSgc FTIaEc §Y/Sg¢ FTIS:C rrlszc oeeﬂzz OEGREE DEGREE OESRge FT/SEC Fr/sec FT/Sec FY/SEC FT/SEc FTISEC
6 13¢120 16030 46Tk 943,8 467.4 526,34 o, 1813 <00 56e04% 39451 =31.95 602.4 6142 =385.¢ 3 6.8 38g.p w64 .3
10 :u'xgo 164790 47647 915.,5 476,7 532.4 o Tuked 00 SUs42 40059 =25.,85 6277 592.4% -uoa.u 250.3 4DB.4 486,.3
15 \5.1 0 17.580 486.1 B884,4 486,13 5u6.3 +0 69503 »00 51.03 42.890 -18,78 655.3 577.» =y 39,4 ls‘ol 439, 4 509
30 184280 19.910 50p8¢8 B807.4 50B8.8 534.8 0 Gg4e? 00 48,49 ua.gé =2:92 T34e4% S3Telh =529.5 zp.* 529.; 576,
50 224190 23.090 S27¢8 T24.5 527.8 5p7.4 0 S17e3 00 45.52 Sge 16,58 B31.8 531¢3 =662.7 =151.7 642.7 668.8
10 25.889 264260 536¢3 666.1 536.3 489.) .0 H5242 «00 B2.7% Su.dg 32417 9218 579.; =749:6 =3g8.4% T49,6 760.8
85 28,450 2B.610 537.2 628.8 537,2 W46g.8 o0 428,94 +00 42.93 56,89 41,03 983,7 610.5 =828.0 =4g0.5 824.0 828,
920 29.320 29,410 536.6 610,08 536,6 433,31 0 430.4 00 44,84 ST.TL 48,23 1004.06 6p%eH =BN9,2 =42).% BY49,2 851.8
96 304150 30.180 535.9 593,7 5§35,9 4pr.t L0 b32.2 L00 46.7L 58,86 47,34 1024e6 60009 =BTI,I =442.,0 O873,3 8T4,]
INCS  INCM DEV  TURN CAMBER SOLIOTY D~FAC OMEGA~B LOSS=P LOSS=p P02/ EFF=P cFF=AD OMEGA=B M=1 Me2 Misl Mte?
%SPAN oaencf DEGREE 0% o'zEE OEGREE DEGRER ToTaL PR n.£ P31 rom; TOTAL SHOCK . ) .
5 1,87 .o S5,TH  T0.16 T0.92 204329 L2735 +2133 0376 6 1.413% .B528 0000 .4268 .8545 5519 .5573
10 -.89 5,76 525 66,44 65.98 2.2852 ,3383 .luzo 20280 .pzao 146284 .9266 9225 #0000 .B351 .8275 .5762 ,5354
15 =e18 6410  Bol0 60.88 62.92 241565 43821 49781 0171 0171 34329 9551 .9528 0000 445y .T796T 6020 5206
20 e90 6057 10479 49,03 53.25 19041 4934 09363 0095 .0095 1.4350 9735 .9722 «0000 9659 .7205 6739 ,4796
50 1.95 6493 12,05 34,00 39.12 346902 <5685 L0412 <0117 (D117 2.4254 9632 9613 0000 .UB3? .6404 T34 L4696
70 3.1 7433 12433} 23.23 ;1.28 15386 5327 +gNB7 40129 .Di29 A.4167 .9 <IB3 0000 L4917 L5853 .BuSA .5087
85 3.56 7.24 11.0 15.87 19, 1e8422 5307 43871 .0228 <0228 1.4058 921 .8973 35000 L4925 .35895 L.9035 5335
20 3.57  TepB  11.95 13.48 §8.30 3.4448 .5u99 01277 0323 0323 1.3958 .85631 .B49y 0000 4920 .5319 9222 .5265
o5 3,80 6482 13039 21412 37.48 143893 5654 41629 0395 L0395 31,3868 .8:6% 18075 <0000 L4912 .5183 .9398 .5216
NCOR=1 WCOR=1 WC/a-1 T02/ PQ2s/ EFF=AD EFF=P STA®L STA=2 SLANT=1 SLANT=2
R LoMsSEC LBW/SEC Tol o8 4 % DEOREE DESREE
SAFY .
66380 156,37 34.81 1.1132 $-4179 92,737 93,13 5.0 6,0 86,05 95%5.02
STATOR
DIA=1  'IA*2 V-l V=2 VM=1  VM=2 y0=3 Vg=2 B=y B=2  Bi=i B=2 ytel Vie2 Vo'=1 VOte2 U-l U=2
XSPAN Iy . N Em:c EYs5EC - :us:c Fustc $45EC DEGREE . . DESREE EY/GEC. fus:r., b F rr/SEC FY/SEC.
5 17.72. 18.580 B%6+& 496,3 4B84,6 T06.4 =1h,6 55,55 =1.69 =21.72 48,11 821.7 206 193,) =552.8 5;3.3 538,2
10 184350 19.110 Bu49.3 80ge? 50341 u99 7 684,1 26,8 S3.87 J.06 ~16.89 46,50 525.9 735.; ;55 .6 -530.7 5315 5 a.g
15 19:070 19.740 B836e4 509,2 53245 506+ 6“3.2 Sie8 50.33 8,79 -9.93 45,77 S4p.b 7262 9 =5 z.u 571t
0 FIDIL 21.600 79801 549,7 559.!’ 5‘08.; 56 ol Qs.n ‘.5. ‘ “ll" §e3 46,88 861, 8020; 2,9 -5gg 7 2.3 62 -]
50 23.97p 24.200 753¢s S5.4 565,2 5u9.; 498,, 38,4 «x 3 “s00 19.p8 50,33 595,33 B8p.p =196.3 =662.6 6 t.s 700
70 20.790 264880 237.6 559,5 Eb4.5. 5 sz 443,60 - 21.5 .#z 2438 89 53,99 £585.9 935.9 =332.9 =157.) 176,8 7178,%6
:g z:-B:o 28.900 ©92¢2 536,7 SuT.4 S ’ 423,7  22.% 37 2:41 36.99 56,64 685,4 975.3 -uaz.z -818.6 835.,9 837,31
29,570 29,600 678.5 617.4 527.0 S5p6.7 427.3 2T v 2,98 39.37 58,10 679.8 97B.} ~u =830.h 856,55 857
o6 S0.3%0 39.290 ces.s adsrs sacid udSie 4312 31:0 3.0 % 135 3080 8700 oaord ifed 83N Bves 51525
INCS  INCM  DEV  TURN CAMBER SOLIDTY D-FAC OMEGA=8 LOSS=P LOSSeP P02/ oMESA=BEFF=AD EFF=P  M=i Me2 Mlel  MYe2
&EEAN ncens: DEGREE OEGREE ossa:s DEGRER ) ToTal BOEXLE pg; SWOCK. 10$AL SxAtl% , oo
$.82 9,98 14,79 57,28 62,53 241083 6156 1510 +0358 *95 +0000 000 LT6Sg 4283 L4673 L6409
!0 5.55  9.83 18, 99 50,60 59.34 240313 ,5%7 1728 0425 .9uzs .9uso +0000 .pooo .75;9 L7580 4323 L4732 L6270
15 4,36 B.6 21422 44,53 57,02 149503 5675 1671 0426 Q826 L9483 ,p000 .0000 776k ,T4E2 J4hOS .B883 6282
0 3.03  7.82 18,17 43,34 51470 407568 L4975 o884 .0251 .0251 947 .0000 .0000 8576 .Ti18 (4775 ,5008 6969
50 1.9 7.42 f4.71 37.37 u44,p8 3 .559 .ysue 20008 0194 <0198 ,9844 .p000 .0000 8879 L8692 4783 .5383 «T479
70 #59 6488 15,03 35,88 4he2l 303875 JHAkg 29527 40198 <0190 9875 L0000 .0000 8906 L6349 .4TA6 5784 ,8136
;5) 93 g"lz 170‘0‘ 3:-3‘0 4526 102869 c.‘“.96 0068' 0265 oggzg «9848 9000 +0000 +8555 .6095 4658 46032 .8u456
21 7 3 . 45096 §02555 <4703 24874 o348 - 98 0000 . 8216 3958 .uk72 845
9 L ,a 78 785 4ors 108371 18030 Qose 023y ov2n 5788 .oos0 10909 38M% -Ba3y 4293 13385 1383
MNCOR=1 WCOR=1 WC/a-L T02/ P02/  EFF-aAD EFF=P STA=L STA®2 SLANT=1 SLANT=2
ReM  LBM/SEC gg:;sec ¥os poO3 % ¥ DEGREE DEGREE
6638« 154,37 34+81 1,3132 143860 86+391 87,06 11.0 12,0  90.00 90400



ROTOR 90% of Design Speed
gST—VIwZ ~—®sT - BYSZ YVEl T YYSZ TVOVSY VDYeZ T UsY U=Z
% SPAN lN: N FT/SEc FT,/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE OEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FY/SEc FT/SEC
5 1!.120 16,030 437,22 93%.8 4§%7,2 S$C6,4 o0 7986,9 00 57,24 39,81 =32,38 9595,3 599,8 =381,2 321.3 381.2 483.7
10 190100 166790 46642 9077 466e2 517,90 o0 745.9 2«00 55,26 41,30 =26,50 6206 578,56 =409,6 2%58,1 409,6 48&7,8
15 15.170 17,580 479,48 876.8 9756 531.1 o0 ©97.,2 +00 %2,69 42,82 ~19,31 6548,3 B63.,7 =4U0,7 186,%  4u40,7 540,
0 184280 19910 497.7 802.4 h9T7.7 S20.4 o0 61040 00 49,54 46,82 =3,46 T27,9 523,33 =531.1 3202 9531.1 578.4
50 0 . 0 v D ] . Y LD . [ . vl = -3 . ] .
70 250880 264260 T25.1 665.8 525.1 480.5 o0 46049 e00 43,81 55,05 32,10 917,2 568,3 =751,8 =302,0 751.8 762.9
85 2Ea450 2040610 Szbsl 63062 52041 45044 o0 48007 W00 44439 57,92 40,93 979,8 596.3 =826,%5 =390,5 826,5 831.2
90 29320 294410 525.6 ©613.8 5285.6 u24,2 o0 H43.3 200 46,26 SBe32 U411 100049 59009 =851.8 =411,0 851.8 B85u.4
95 dpei50 JUe1eo 524¢9 598:t S2%.9 399,9 o Gh%eS 200 49408 59,07 47,20 102151 S88,7 ~A75,9 =432,0 875,9 B875.8
. . . - . ' ' '
%SPAN pEC.REE DEGREE DEGREY DEGREE DEGREE TOTAL PROFILE POL TOTAL TOTAL SWOCK
5 wied?  SePe  4e30 72420 - T0089 2.8330 42912 2295 (0398 L0398 1:4161 8936 (ANE3 =,T000 L4171 JBYTS 9639 8458
10 =,18 Oelt? 4459 67,80 65.97 2.2053 43535 +1536 40301 40301 21,4285 09227 +9187 L0000 L4261 L8192 L5691 ,S222
15 ¢33 6,82  7.57 62413 62,92 241566 L3981 0896 0196 L0196 1.4329 +FU99 JOUTI  LDI00 L4348 L.TBB6 5989 L5071
30 1e61 Te29 10424 50428 53425 19043 5104 <0438 <0114 e011% 104391 49695 49679 L0000 4552 o781 6670 L4664
50 3 g 0 g g r} g g g 0 W29 0 0 3
70 Be78 7,98 12403 22495 27401 1.5346 L5452 0465 40128 40428 1,4281 49526 9499 #0000 L4810 5843 805 L4987
85 LTR ] TeB6 1097 1559 19,08 1.8422 547 0919 .D241 0281 144197 49005 <8984 +0000 L4819 5498 L3989 +5203
90 LY9Y -] Toe70 11683 14021 1833 LeM148 5664 41310 0332 0332 L4118 oB5T77 L9507 0000 (4814 LS3¥6 09179 ,S138
95 #5058 To42 12404 13487 1748 13891 5803 16280 <0390 L0IPP 1.4080 48218 L8131 00P0 8807 LS18S L9338 ,S10%
244 S TAST STA=Z SUANT=] SLANTsZ
RPM  LBM/SEC LBM/SEC TO1 PO} % L) DEGREE ODEGREE
SOF~
66568, 151,81 J4e23 11,1134 1,4266 92,548 93,04 S0 6,0 86,05 98,02
STATOR
Liantd = =1 __vowz T Bsl B=Z By=Y BYs2  VVal  VIs2  VUVel V0VeZ U=1 U=z
% SPAN Iy IN FT/Sec FT/Sec FY/SEc FT/SEc FT/SEC FT/SEc DEGREE DEGREE DESGREE UEGREE FT/SE¢ FT/SEC FT/Sec FT/SEC FT/SEc FT/SEC
5 17.720 10.580 849,33 76,8 qg63.1 GTTeF TIZ40 228 B6,95 2,73 =23,05 49,64 503,5 73841 197.2 =562,5 514,88 539.8
10 184350 19:110 839,5 479,2 484,5 0478,5 685.5 20¢3 54,75 2,43 =17.47 UE,18 E08,1 T17.7 15244 =534,9 533,31 8585.2
15 19,070 19. 4o 82%.8 ud6.9 51v,0 u84,.p 643,.,7 47,2 51.38 5,86 =9.91 47,36 522,3 7154 89,7 =826,3 554,00 95738
30 2111“0 21000 790.0 532.0 541.6 S30.4 574.,9 40:8 46,69 4,40 belD 47,87 544,42 79140 =39,2 =5R6,7 614,13 627.5
50 * 0 . 0 . Iy . T EIIY I 'y . . of = G = . . 0
70 26790 20880 715.2 S43.7 558.7 543,33 U518 21e3 39,34 2,24 30«87 54,42 6u4y3 9340 =326.,8 =759,5 TT78,3 780.9
85 28.Y60 20.900 692,0 532¢3 537.3 8319 G3BeD 22¢2 39,07 239 3684 86,95 6713 975.2 =u02.4 =B1T.4 838,48 8396
90 294570 29:600 679,7 Si4e0 51840 S513¢% 440e1 22¢2 4D4D6 2047 3897 58,49 666.3 98247 4190 =837.7 859,05 8599
96  Sg+260 30.270 66D.1 496.2 H99.3 496.D UHD.E  14.3 41,63  1,6% 41,04 60417 B62,1 99742 =udkeT =A65,) B878,5 BTG
My M tep Mty —
% SPAN DEGREE DEGREE DEGREE QEOREE DEGRCE TOTAL PROFILE POL SHOCA TCTAL STATIC
5 7035 22411 13476 59,68 624853 £,1003 6368 1560 ,0370 030  «9BGH L0000 L00GO0 L8076 L7566 L4325 L4501 L6380
190 6063 10,88 18,35 %2.32 859.53 2,0315 +6200 «16803 dOLUD L0443 JOu3R o U000 000G 2 7782 7478 L4130 24563 L6186
15 Ssu3 9,75 20499 65,82 57.02 1.9507 L5907 1765 L0480 L0880 9867 D000 +0000 ST69D T3R8 L4204 JRETD 6177
30 N34 9,02 18,42 42,30 51,70 1,757% ,S164 ,1024 ,0290 L0290 9712 ,Lu000 L0000 L8402 ,7p38 L4611 L4837 ,68%6
50 v O 0 v 0 ] . v . 0 N o . . . . .
70 1+60 T.69 15,03 36.89 o 2p 13877 4560 -0568 10212 40218 +9862 «0000 GO0 28822 L6319 L4719 ,5672 L8108
85 2:23 8473 1741 30.67 u4%5.25 102870 629  QTHS L0289 289 +2835 +0000 #0000 28471 +B60BE LUBDE S99 L8438
90 Jet12 10,02 18019 37.89 45,96 1.2556 L4885 #0961 L0382 L0382 49795 L0000 <0N00 L80Bh L5958 ,L,u433 L5838 L6475
95 wedD 12424 17497 39,99 w6475 1.2272 L5191 1137 L0403 0083 9768 <UDOD 0000 L7TIY L8832 L4265 L5771 L8573
w RPM  LBM/SEC LBM/SEC TOa POl % » DEGREE DEGREE
~3 Sary
6658, 151981 Ie®) 1,115% 1,392) 85,963 80,83 11,0 12,0 90,00 90,00

Blade-Element and Overall Performance with Stator-Hub Slit Suction
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Blade~Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 95% of Design Speed
Dla-1 DI1A=-2 vy v=2 VM=1 W2 yp=t -2 8-y 8=2 B8t=)] B'-2 Ve=g V'=2 wvg'-y{ V0:-2 U-| u=2
agg_u IN IN FT/gEC FT/SEC FT/gEC FT/SEC FT/SEC FT/gEc DESREE DEGREE DEGREE DEGREE FT/sEC FT/SEC FTgsEé FT/gEC FT/SEC FT/SEc
13,120 164030 Sp4,1 11216 584,1 799.8 o0 B868.4 «00 50,74 34.5, =2B,0% 708.,7 B04.2 ~4ul.4% 378,0 40l.4 4904
10 14,100 164799 S96.6 1103¢3 596,6 7075 ¢ B846.5 00 50,10 35.87 =25,17 736,3 762 2 =431.4 332.8 437.4 513,7
15 15,170 17+580 609.5 10663 609.5 71245 0 793.0 .00 48,04 37.2g -19.66 766.1 757.,9 =464,1 255.1 464., 537,9
30 18,280 19¢9180 640,9 9577 640.9 705+5 0 6473 .00 42,50 41eng =3,04 850,8 708.8 =559,3 38.; 559.3 60%.2
50 22,370 234090 bph.6 B850.3 664,6 669.8 o0 523.5 .00 37,98 45.58 15,27 950.2 696,5 =p78,9 ~1a2.9 678.9 706,4
70 25.880 264260 68,7 3406 668,7 0848 «0 411e0 .00 34,00 u9.8, 32.74 1036.6 726,41 =791,8 -302.4 79;.8 803,
86 28,450 28¢610 663,55 65248 £63.5 544.7 o0 359.6 L00 33.u4 52.68 43.43 1094.5 7535.6 -870,4% =5;5.7 B87,.4 875,3
90 29.320 29410 60,8 62Ce5 660.8 S11e3 o 3514 00 34,52 53.63 47,01 11)4,2 750.3 =g97,1 ~548.4 B897.; 899,8
95 30.150 304180 658,5 597.3 658,5 487.1 ¢ 345.7 ,00 35,36 Syebig 49,85 i133,4 755.8 =922,5 ~577.7 922.5 923,4
INCS IMCM  DEV  TURN CAMBER SoLIDTY D.FAC OMEGA=B LOSS=P LOSS-P P02/ EFF=P gFF_AD OMEGA=B i~} M2 M'=1  M'=2
%SPAN DEGRELE PEGREE OFGREE DEGREE DEGRCE ToVaL PROFILE PO1 TOTAL 7OTAL SHOCK ,
5 ~6,49 W42 BBy 62,53 70,99 2,4324 L1423 L2395 0434 L0434 11,4753 ,866g .8594 +0C00 5392 1. 388 .6554 . 74u8
10 ~5.,62 1.02 S.95 61,04 66,91 2,2847 ,2110 ,1487 +02% ,029% 1.5184 .9132 .9080 0000 ,552¢ L. 168 .084, .72p9
15 5,01 1626 723 56,94 62,94 2,1557 2683 ,0963 0210 ,0210 1.523y .9384 .93u6 .0C00 5652 .9775 .7:13; .69u8
30 4,12 1,52 19.67 84,13 53,29 {,9926 ,3749 ,ou460 0121 L0121 1.4925 .961% ,9593 +00ué 5957 .8668 7944y ,buyd
50 =2,98 1¢94 15.7u 3031 36,15 1.6884 4331 L0546 <0156 L0156 1,44%75 9434 L94p3 .O0UO L6185 .7606 8909 ,6230
70 ~1,36 2478 12457 17,06 26,92 1,5337 n29s L0969 0266 ,0266 1,3598 .8729 8673 <0000 ,6210 .0517 9707 644l
85 -.60 3.03 13¢53%  9.25 15,75 ,.ub2¢p 4284 L1550 «03% L0370 1.2953  .76Bg +7593 «0c7® 6153 .5753 1.0225 .6615
90 -.51 2,99 14¢73 6,61 18,33 | 4148 4382 ,1897 +0u457 L0436 1.2706 7078 .06978 0089 L6130 .S450 L.0388 650D
95 -5 2479 15.70 4.62 17,48 {1,389 4430 ,2134 0495 L0471 1,258 L6642 46533 L0109 L6110 .5233 L.0541 L6620
NCOF-1 WCoR-y WC/A=L To2/ pe2s EFF=AD EFF-P STa=1 STA=2 SLANT-1 SLANT-2
RPM  LBM/cEC L BM/SEC To) Fol % % NEGREF  EGREE
SUFY
7011, 180.96 40+80 11,1169 j,495) 84,085 90,55 5.0 6,0 86.05 95.u2
STATOR
Dla-1 DI1A-2 v.) v=2 VM=l WM=2  yo~l wvp=2 8- B-2 B'=1 R'=2 Vi=] V'=2 vyyr=y V01=2 U-] u-2
XSPAN 1N IN Fr/eEC Frysec FT/scc Fr/SE.C H/sEc FT/SEC nec'ees (OECREE DEGQEE DEGREE FT/cEC FT/SEC FT/gEé FT/gEC FT/SFC FT/SEC
10 17,720 184580 1048.,8 705¢4 696,6 5.0 4,0 17.2 1.39 =19.14 38,092 737.4 895,35 241,8 =551.2 5842.p S68,5
: 18,350 1941109 1088.1 72746 720.6 .72b.5 77“ T 4D “7 07 3,17 =16+49 36,35 751,7 907.B 213.3 =544.4 Sobj.yu  584,7
5 19,070 19¢740 1048, 788e2 743,48 74%,2 735.1 38,5 44,59 2,94 =11.4p 3T.28 759,2 934.2 1497 =555.9 583,55 604,0
30 21.38C 214605 98241 73646 769.3 738.6 609.9 37.p 38,38 2.8 2.7; #40.29 T71.8 964.7 136,9 =0,3.9 646.A 660.9
50 23.970 24200 908.6 7Ta7e) 7S5.5 715.7 50445 4S.g 33,7 3.60 §16+8; 44,16 T790.8 998.1 -228,8 ~605.4 T334 7404
70 26,790 26+88¢ 8p8.1 6622 760.2 662¢1 4033 8.9 29,9 67 30+7; 50.87 816.0 10501 =416,4 -8j4.4 B819.,7 822,4
86 28.860 28+909 7Ti4.3 599.2 641,9 5§99.2 356,7 .1 29,06 <02 39¢35 55.88 B830.4 1068.2 =526,3 -Bg4.1 B8B3,9 BBu4,2
90 29.570 294609 705:6 9617 613.,1 5616 3492 5.4 29,67 +56 42.19 58.05 B827.6 31061l.4 =555.5 =950.3 9947 905,6
-1 30.240 30+27¢ 685:4 530.9 S92,3 539.8 w9 8,7 30,2% G4 Gu.4f 59,94 829.3 1060.0 ~BBO.G -9t7 4 925.2 926,1
INgS -YNCu  Dgv  TURN CAMAER SoLIDTY D.FAC OMEGA=@ LOSS=p LQ5S=P P02/ QMEGA=BgFF-AD EFF-P -t MN-2 M'-1 M'-2
%SPAN DEGREE pEGREE DEGREE DEGREE DEGREE ToTaL PROFILE POL SHOCK TOTAL STATIC
5 =1,25 2472 17.89 46,99 62,55 2,1068 4966 ,124% 40295 0295 .94u4g 0000 40000 .B201 ,9614 .;,143 .6779 779
10 -84 3e42 19434 43.90. S6,62 2,0275 L4797 ,147p 0362 ,0362 .9337 .ocuob 0000 .7907 9648 .,346 .08B6 7918
15 “1.80 2.54 18+38 41.65 57,12 (,9042 L4552 1267 <0325 ,0325 ,9439 +0GU0 .0000 .B81B3 9474 ,;515 .5948 BL177
30 -4,38 *45 16+9¢ 35.50 51.82 1,7502 6183 9916 <0261 L0261 ,9635 .0cul <0000 L8455  BB7T .,uT72 L7321 L8477
50 5,86  =.34 14.39 30.31 4u.81 1,5472 ,373¢ ,0716 <0231 L0231 9745 .goCu¢ .0000 L8548 8102 .6311 7134 ,B7R4
70 =7.65 =1¢%3 13.57 29.25 44,33 [,3864 ,3565 ,gu2¢0 0152 ,0152 .9076 «0C00 +0000 .899g ,7215 .5829 L7307 .92u3
85 =7.70 =1.19 15.08 29.04 45,3d {,2865 ,3726 .0520 +0202 .0202 .96875 .oC00 p000 8672 6516 L5254 7382 ,9366
90 =7.16  ".56 16.29 29.11 45,96 1,2554 ,3979 ,p722 0288 ,0288 ,9833 ,0c00 .0000 8269 6247 .4908 L7332 9274
25 0,98  =.22 17.27 29.27 46,76 1,227; .4251 ,g%p <0383 L0383 .9794 .0C00 000 7933 ,6057 .u624 7328 9233
NCOR-1 wCoR-y WC/A=1 T02/ p02/ EFF-AD EFF=-P STy=1 STA=2 SLANT=1 SLANT.2
RPM | BM/sEC L BM/SEC Tog POl § 13 DEGREE DEGREF
SaFT
7011, 180+96 a0.80 11,1159 1,3663 8(,505 81,40 11.0 12,9 90.00 90.00



Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 95% of Design Speed
Dia-1 Dia-2 v-1 V-2 YM=-1 ™-2 vo-1 vo=2 p-1 te] Br=-2 V'=-) Vie2 VQte] V0'=2 u-1 u-2
&.&EAE N N FY/SEC PT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE D!GREE DEGREE DEGREF FT/SEC FT/SET FT/SEC FT/SEC FT/SEC FT/SEC
13.120 16,030 851.2 1039.9 581.,2 627.1 .0 829.5 G0 S52.91 36,08 ~28.37 682,31 712.8 =401,7 338,7 401.,7 490.8
to 14,100 16,790 562, S 1016.7 562.5 62%,8 0 B0le) +C) 51.99 37.50 -24.62 709.1 689.0 ~431,7 287.1 431,7 514,90
15 15.170 17.580 B74.0 981.p0 574,0 632.6 0 749.6 L) 49,82 38,96 ~16,43 7384 B67.9 =ubu,4 211,44 ubb.,4 538.2
30 18,280 19.910 602.% pB7.9 602.5 621.8 0 633.7 200 45,52 42,86 =2.16 B822,5 624.2 =559,6 24,1 559.6 609.5
50 22,190 23,090 6Z7.1 719%.9 627.1 538.5 «0 53,2 W00 42,21 47,26 16,30 924,7 615.2 *=679.3 =172.7 679,33 706.9
70 25.880 26.260 &33.5 7Y23.7 63%.5 3563,4 .0 458.2 .63 38,87 51,12 31,75 1017,7 &84.0 =792z,5 =349,7 792,12 BG3.9
85 28.450 2B.610 640.1 676.2 6uD,1 5324 0 41648 W02 38.;8 53,068 40,78 1080,9 703.3 =871,0 -459,1 B871,0 B75,.9
90 29.320 29,410 63.5 64#8.3 639,65 497,1 .0 #15.9 L) 39,95 54,53 84,28 1102,2 594,5 =897,.6 ~uBu.S5 897.6 900.4
o5 30.150 30,180 638.& g28.2 635,56 465,1 «0 R16.4 JO00 L1.8% 55,32 47,49 1122,4 68845 =923,0 =507.6 923,0 924.0
INCS INCH DEV  TURM CAMAER SOLIDTY O-FAC OMEGA=B LCGS=P LOSS~P P02/ EFF-~P FFF=AD OMEGA=~B M=-1 M2 Mr=1 M2
!iz_ﬂ DEGREE OEGREE DEGREE DEGREE DEGREE TOTAL PROFILE PO) TOTAL TOTAL SHOCK -
-4,94 2.0 B:39 64,45 70.89 2.4332 .2296 .1987 L0359 0359 1.4681 <8930 L8871 <0000 5068 L9518 .62Bg L6526
10 =3.98  2.67 6.48 62,12 65.06 2.28R7 .2969 L1306 L0260 40260 1,4949 .9254% L9211 0000 <5164 .9262 .6553 .6277
15 =3.33 2.97 8.44 §7,.80 62,80 2.1570 3479 L0818 L0180 L0180 1.4980 ,9485 L9455 L0000 .529% .BB97 ,6B30 6058
0 =2.%5  3.33 11.85 45,01 53.23 L.9048 4516 .0353 L0093 L0093 1,4872 9714 ,9693 <0000 5564 .7963 L7604 5598
50 =136  2.62 1177 30.96 39.11 1.6905 .5087 .03% L0112 L0112 1.4689 +9613 ,9591 L0000 +5803 L7051 +B%563 ,5456
70 ~ui5 &.0%5 11.70 [9.36 27.01 1.53Q7 ,4939 L0817 L,C116 L0116 1.,4859 L9510 ,9%8% .GOOC. .59I8 6377 .9830 .5831
85 35 4,03 1082 12,90 19,66 1.4422 (WB36 L0723 L0190 L0166 1.4225 9084 L9037 L0092 5929 ,$928 1.0029 ,6165
920 +39  3.91 12.0) 10.25 18.36 1.4148 L5035 .1189 L0301 <0275 31,4010 <8485 LBU12 L0101 +5923 .5659 1.0222 .6062
95 +30  3.68 1334 7,83 17,48 1.3891 5202 L1581 L0384 L0357 31,3839 L7971 L7876  .0114 5914 LS428 j.0401 L5987
NCOR-1 WCOR-3 WC/p=1l TO2/ P02/ EFF=AT CFF=P STA=1 STA=2 SLANT=1 SLANT~2
RPM LaM/SEC”LHugsEt T01 2(0)) ¥ X NERREE  NFGRFE
S5aF
7616. 174+85 39,43 11,1218 1.4533 92,600 93,03 5,0 6,0 86,05 95,02
STATOR
DIA~3 OQIa=2 v=1 V=2 VM=1 VMa2 V0=l V(=2 Be-i E=2 Btel Bta2 Viaj Vie2 V0= V0'=2 Uel U=2
XSPAN IN TR T S FT7SEC FT7SEC FT/75EC DEGREE DEGREE DEGREE DEGREE FT7SEC FYZSEC FT/SEC FT/SEC
5 17,720 18,580 9%3,9 s82,7 589,8 9582,3 749,6 ~-2.8 51,80 ~-,30 ~19,35 44,46 625,2 816,1 207,1 -571.6 542,5 568.8
10 18.350 193,116 953.9 §98.8 608,48 97,3 734.,6 403 50,37 3.8%5 -15.57 52,36 632,6 808.,5 172,9 =S44.,8 561.B 585.)
15 19,070 19.780 937.6 60241 631,9 wU6.,8 692.4 534 47,61 5,03 9,77 ‘42,24 641,9 B819.6 108,56 =551.0 583,28 604.3
30 21.1u40 21.600 889,9 £33.3 660,0 632,2 596,7 3IT.1 42,10 3.36 u.au 44,62 663,2 B888,5 50,5 =624,2 647.2 661.3
50 23,970 24,200 B83B,0 628,22 681,48 €26,5 S1U.5 46.1 37.86 4,20 18,30 47,94 697,9 995.7 =219.4 =694,8 733.8 7T40.9
70 26.790 26,800 PPYE 618.9 B52.3 GIB.Z 45,2 23.7 38,30 2.19 29,85 S2,2% “7S3,1 I01U.7 =375,.0 =799,3 820.2 A22,9
85 284860 28,900 T5%.06 598.4 631.6 598,1 412.68 1942 33,18 1.84 36,70 55,36 787,9 1052.3 =470.7 -865,5 883,5 5Au.8
90 29,570 29,600 732.2 565.6 opu.4 £65,3 413,1 20.2 34,36 2.04 39,17 357,46 779,6 1051.1 <u92,? -886.0 905.3 906.2
95 30,200 20,27C 712.9 S581.) 5794 540,7 415,10 19.8 35,68 2,10 41,37 59,20 772,2 1055,9 =510,% =906,9 92%.8 926,7
INCS INCM  DEV TURN CAMBER SOLIDTY D=-FAC OMEGA=B LOSS=P LOSS«P pPp2/ OMEGA=BEFF=AD EFF=P M-l M=2 Mreq M =2
%SPAN DEGREE DEGFEE DEGREE DYGREE DEGREE - TOTAL PROFILE PQ] SHOCK ~ TOTAL STATIC
5 2,16 6.12 16419 $2.1¢0 62,53 2.1081 ,5718 L1415 L0336 L0336 ,9u57 +0000 .0000 8184 L8601 .5030 .5%53 ,7045
10 2.36  6.02 19479 46,52 59.56 2.0305 5474 ,1587 ,0390 0390 ,9392 .0000 .0000 7935 .8573 L5174 L5719 ,6986
15 1.51  S.85 20.46 42,58 57.06 1.9485 ,5216 .1454 ,0372 .0372 ,9458 .0000 LO0p0 8019 ,841RA 5275 .5791 L7098
30 =45 4,35 1733 38,75 S1.71 ).7583 L4652 L0733 ,0210 0210 ,9747 0000 L0000 LB794 7974 L5511 5952 L7732
50 =1.,63 3,87 1#e97 33,66 44,76 1.5490 L4295 L0916 L0166 «0166 ,98u0 +0000 LUDUD 49025 L787H  LS471 L0224 L8149
20 -3,23 2.88 1%.00 32,11 G4.2% 1.3870 ,.3083 .obu2 L0159 L0189 _g@7e .0000 ,.OOGU .9033 L7017 .5395 .66R3 ,8810
85 =-3.59 291 16.83 31,33 45.28 1.2867 L4095 .0521 .02C2 «0202 ,9806 +G000 +UGUD 8810 6678 5207 6969 ,9156
a0 =2.52 &.09 1776 32.32 4B.96 1.7554 6411 L0764 D30 <0304 ,9814 000D LO0UD oB379 6454 L4901 .687n0 ,9107
gs ~1453  5.22 18:4%2 3354 46,76 1.2271 L4671 L0837 ,L034) <0381 ,9806 40000 +U0UC «B273 6250 L4671 6773 L9115
Iy NCOR-1 WCOR~] Wg/a-1 T02/ P02/ EFF-AD EFF=P STa=1 STA=2 SLANT=1 SLANT=2
O RPM  LBM/SEC LBWSEC TO1 POl % % CEGRFE DFEREF
SeFT
T016s 1T4.86 39,83 14i218 1.4199 86,553 87.25 11,0 12,0 90,00 9u,00



+
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Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 95% of Design Speed
ViA=L UIA=g V=1 V=2 vi=1 yr=2 V0~ vo=2 Be B=2 Atey yr=2 V=1 V=2 yp'=1 V0'=2 U=t U=2
% SPAN 1H L FI/95EC FT/SEC £ T/SEC FT/SEC FY/Sec FT/SEC DEGRFE DEGREE D%-GREE DEGREE FY/SEC FT/SEC FY/SEc FT/sec FY/Svc FY/SkC
5 130120 16,030 52¥.) 1008.5 524.1 578.4 .0 826,1 «0u 55.0C 37.45 =30.10 660.2 66847 =401.6 335.4 U601.6 490.,6
10 14¢100 164790 534.6 9B82.6 534,6 585.1 .0 789,3 <00 53.4% 38,9] =25.18 €£87.1 647.2 =431.6 275.4 431.6 513.9
15 156170 176560 545.4 949¢3 Sk5.4 593143 0 Tu2.5 «00 Sleub 40e4g =19.03 716.3 626.4 =yb4.3 204.5 46u.3 S3A.1
30 184200 194910 572.5 862.4 572.1 580.5 .0 637.6 00 4Tenb 4433 «2,71 800.% 583.2 -559.5 28,2 554.5 6094
50 220190 234090 595.6 7759 595.6 553.9 «0 543.3 «0u 4443 48472 16:38 903.5 5792 =£79+2 =163.4 677.2 T06.7
70 294880 26,260 607,2 714.5 67,2 535.5 .0 473,1 .00 41,46 52,53 31,63 998,2 630,2 -792,1 -330,6 79>,1 B803,.8
85 CHe450 28+610 609y 67Sel 609.4% 51043 .0 44l,8 00 %090 55,01 40,38 1062.8 670.1 ~a70.8 =433,9 ATn.8 875.7
90 294320 27,410 608.y 65249 608.9 477.6 .0 45,0 «00 43400 55,84 43,64 1084.5 6601 =A97.4 =-455,2 897.4 900,2
95 30¢190 300180 608.2 6315 60862 44649 «0 G4ub.} W0y H4+95 56461 46:89 11052 6542 =922.8 =477.6 925.8 923.7
INCS  INCM  DEV  TURN CAMUER SOLIDTY u=FAC OMEGA«b LOSS=P LOSS=P P02/ EFF=P EFF=AD OMEGA=8 wve=} M=2 M-l Mt=2
%SPAN DEGREE DEGREE DEGREE OEGREE (EGEE ToTaL PROFILE PO1 TOTAL TOTAL SHOCK
5 =353 3439 6063 67.56 73486 2.4332 .2699 +2031 <0361 0361 1:4680 +8966 ,8909 .0000 4806 .9184 L6063 L6090
10 =2.58 4408 5¢95 68.09 65095 2.2858 .3312 1288 00255 L0255 1.4892 .9296 ,9256 0000 ,8914 .8911 .6332 .5869
15 =1.90 4e40 7e84 59,42 62,90 2,1571 ,383% L0813 ,0178 L0178 1.4942 ,9512 ,9484 .0000 _S017 ,8572 ,6406 ,5656
30 “e8B  4eH0 10499 47,04 53+23 1.9050 4aS1 +0359 +009¢ 0098 1.4912 .9725 ,9709 ,0000 ,5265 .7704 772 .5209
50 o09 5408 118y 32.3% 39010 146907 L5400 <0323 <0092 L0092 1+4830 9697 9679 +0000 ,5492 .6859 .8332 .5120
70 1423 Seyl 11.58 20,88 27.02 1.5348 .5241 +0338 <009y ,00991.4739 ,9627 .9606 +0000 ,5605 .6275 ,.9°11 .5534
85 1468 536 10041 18,63 19.67 1.4422 5141 +0640 +0169 ,0169 1.8611 +9252 ,9211 ,0000 ,5626 5898 ,9924 ,5854
90 1470 5022 11436 12.20 1133 144148 5366 +1115 <0285 ,0258 1.4456 8702 .B634 .0123 5622 .5680 1.0023 .5T42
95 1,99 4e97 12,74 9.72 17,48 1.3891 ,5535 <1497 L0368 ,0335 1.4314 <5245 L8155 <0138 5615 5472 1,0207 .5669
NCOR-1 wCOR~1 wC/A=1 TO02/ P02/ EFF=AD EFF=-p STA=1 STA=2 SLANT-1 SLANT=-2
RPFM  LBM/SEC LBM/SEC TOy POy % L DEGREE DFGREF
SGFY
7018: 16884 38.07 1.1252 14735 93.535 91.58 Y ) 6,0 B86.n5 95.02
STATOR
DIA=1 DIA=2 V-1 - Vu=l  UM~2 _ Vley Vo= Eh Eﬂ =1 -2 =1  ¥Y'=2 _yp°'=1 VO0¢=2 _ Q-1 y=2
;sgau N IN FY/SEC FT/SEC FflsEC Fy/sEC Ft/sgc FT/sEc DESREE DEGREE DE aEE DEGREE Fr/sic Frssec Fr/ssec Frssec Frssrc Fr/sEe
17720 18.580 918.,6 534e2 5344 533,33 787.1 =20.5 58,82 =222 =20:96 47,88 372,84 T98.,8 208.8 =589.2 S&2.4 563.7
10 18.350 19.110 913,7 S41.8 557.6 540.7 723.8 32.4 52,3 3043 =16+22 85,62 580.9 773.0 162.1 =552.5 561.7 S84,9
15 194070 19740 B898.7 548¢6 580.9 S45.7 685.5 55.7 19,7 5083 =9.95 4514 590¢8 7737 101.8 =588.5 SB8.7 604.2
30 210140 21600 B855.6 589.5 6098 588.2 600.4 39.9 44,54 3.88 8e33 4656 612.8 855,6 -086.7 =621.2 647.0 661,.1
60 234970 24s2u0 B1le4 5% eI 620e2 59245 523.2  45.9 40.14  4eud 18.68 49453 655.9 13¢5 =210+5 =69%,8 TIZ.T 740.7
70 260790 264880 T74e7 597.5 6706 59648 4636 28,2 36,7, 271 29,82 53,07 716.1 993.8 =386.3 =794,5 B82n.0 822.7
85 234800 28.900 747.n 581¢8 606" 5813 437.3 23.6 35,89 2033 36.34 55.97 752.9 1038.9 ~446.0 -860,9 883.3 884.6
90 29570 29600 T30.7 555¢3 SA1.8 SS4s7 441,9 27.2 37.2% 2481 38453 57.7% T43.8 1039.3 =-463,2 -878,8 90,1 906.0
95 300280 306270 7136 533¢2 HKbBel 5325 45,1 27.1 38,5 2092 4072 57.37 7368 10852 =uBg.4 =899.4 92¢.6 926.5
INC> INCM  DEV  TURN CAMBER SOLIDTY D-FAC OMEGA-B LOSS~P LASS=P PQ2/ OMEGA=BEFF=~AD EFF=-P »=} M=2 Mt-l MP-D
%SPAN DEGREE DEGRLE DEGREE DEGREE DEGREE ToTaL PROFILE PO1 SHOCK TOTAL STATIC
5 4,63 Be60 14427 56,68 62053 21082 ,6121 1485 0352 ,0352 <9465 ,0000 <0000 8154 8227 .u595 ,5148 6837
10 4ok0 Be65 19¢3p 48,95 £9.54 2.0311 .5891 1718 <0422 0422 +9387 ,0000 0000 .7853 81748 .8663 ,.5°27 .66%53
15 3e73 Bed 21026 #3388 5703 149498 5656 <1698 +QuyI3 +0433 9410 .0000 «0000 o 7783 ,8036 4728 .5°9% «6669
30 2,05  6e88 17489 40,66 51471 1.7560 4952 <0840 40230 ,0239 9731 .0000 <0000 .8676 ,T640 .5107 .Su67 ,Th12
50 069 6018 15415 35,71 4ue69 15499 4561 0557 <0179 L0179 9637 .0000 <0000 8988 7212 .5154 LS5R14 7921
70 - 7% 534 1550 34,05 uye2l 1.3B873 U308 853 0164 L0165 9876 0000 <0000 <9039 ,6857 5186 6323 .B626
8s =1eU0  5¢50 17¢36 3I.47 45.26 1.2868 L4367 0657 40255 L0255 +9834 ,0000 0000 ,*8608 6593 ,5039 L6635 ,A998
90 032 6492 18053 34,42 45.96 142555 L4659 <0910 0362 ,0362 .9780 .0000 0000 8165 .6417 .4789 L6529 L8963
g8 Lek2 Bel7 1924 35.66 4675 162271 4916 1013 0412 L0412 <9766 ,.0000 «0000 7992 ,624p 4531 L6431 L8998
NCOR=-1 WCOR=) ~C/A-1 102/ PQ2/ EFF=AD EFF=p STA=1 STA=2 SLANT-1 SLANT-2
RPM  LBM/SEC LBM/SEC TOy P01 % % DEGREF DEGRFF
SGF Y
7014 168+84 3IP.0T 1.1252 1.4376 87.273 88,01 11.0 12,0 ag.nd 90,00



Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 95% of Design Speed
DIA-1 Dla-2 v-l v VM=] VM=2  vO0-1 vo=2 B-1 3=-2 te B'-2 V=1 Vie2 yp'el VQ'=2 U=i U=2
§$PAN IN IN FT/SEC FT/SEC FY/SEc FY/Sg¢ FT/SEC FT/SFEC DEGREE DEGREE DEGREE DESREE FY/SEC FY/SEC FY/SFEC FT/SEc FT/SEC FY/SFC
13,120 16,030 S03.9 ¢87.9 %03,9 $32.0 .0 B19.3 203 50403 38,55 =30,77 844,3 642,06 =401,5 328,7 401,.5 490.%
1o 14.100 16.790 513.9 960.3 533,9 559,5 @ 7834 00 58436 43,01 =25,45 671.0 620.2 =431,5 266,6 431.5 S13.8
15 15,170 17.560 52%.1 928.1 952»,1 B62.5 «0 738.1 00 524568 41,52 =19,50 700.,2 597.7 =4648,2 200.2 u64.2 538.0
30 18.280 19.910 549.5 gto.8 549,55 5S53,1 0 BU1.40 W00 49,19 45,48 =3,23 784.,3 55640 =559,4 31,8 559,4 609.3
50 22.190 23,090 S72,3 7o4.3 572,3 533.0 «0 5u47.6 00 85,76 43435 16,53 88B,2 557.8 =479,0 =158,9 5679,0 706.6
70 25.880 26,260 %583,9 706.3 583,9 518.2 .0 BRO.O L,00 42,80 53,58 31,92 984,0 811.7 791,90 =323,56 791,92 %03.%
8s 28,450 28,610 586,3 471.6 886,33 u96.1 «0 45246 200 42439 56,04 40,45 1049,6 ©652.1 =870,6 =422,9 870.6 A?5.S5
90 29,320 29.%10 S85.9 652.5 585.,9 466.1 @ 45644 U0 68,82 50,45 43,60 1071,6 643,.7 =A97,2 =443,6 B897,2 900.0
g5 30.150 30,120 585.3 £31.9 585,13 433.7 .0 us5%.6 00 46456 S5T,51 46,92 1092,6 635.1 =02z,5 =453,9 922.6 Y23.5
INCS INCMm otV TURN CAMBER SOLIDTY D=FAC ONEGA=B LOSS=P LOSS=P P02/ EFF=P EFF=AD ("EGA=B M=l M=2 o=y M =2
RIPAN BrGREE DEGREE CEGREE DEGREE DEGREL TOTAL PROFILE P01 TOTAL TOTAL SHOCK
5 =248 Uo7 5496 $59,31 70,85 2.4332 L2900 2141 L0378 L0378 1,4625 +8951 .BB23  .0000 <4013 ,.8971 .5906 .5835
w0 =1.47 5419 5e63 55,47 65,95 2.2857 43523 L1433 L0283 ,0283 1,4795 .9243 L9201 «0000 .4T14 LR8B4 L6173 ,5608
15 =e78 552 7433 51,06 62.9C 2.1571 L4086 J1CM0 40221 L0221 1.48u9 L9418 .9385 L0000 L4711 ,B357 .68u4 ,53R2
30 26 595 1047 48,75 53,02 1.9051 L5184 L0498 L0129 D129 1,489] 9642 9622 LOCOU L5045 L7546 .T204 .49SS
50 l.21 6+21 1199 33,32 39,09 1.6908 5577 0341 L0097 ,0097 1.4871 9692 ,9675 .0000 +5264 6743 .8165 .u922
7 2430  6¢51 1183 21,66 27.02 1.5349 L5384 0325 L0090 L0090 1.84832 +9653 9638 L0000 .5377 .6192 .905% ,.5362
85 ee70 65039 1047 15,59 19466 14422 ,5287 0628 L0166 0166 1.4765 +9296 .9256 <0000 <5400 .5857 .9677 .56R6
20 271 6423 11433 13,25 18.33 1.41648 ,5501 +1077 L0276 L0276 1.4646 8799 .B734 L0000 5397 .5667 ,9879 5591
96 2¢59  5.97 12477 10,62 17.48 1.3891 45702 1493 L0367 L0329 1.4513 .8329 .8240 .0154 L5391 .Suoo 1.0066 ,5u9%
NCCR=1 WCCR=1 wc/A=1 T02/ P02/ EFF=AC EFF=P STa~1 STA=2 SLANT=1 SLANT=2
RFv  LBW/SEC LB~/SEC TO) PO1 % X DEGREE DEGPEE
SGFT
7013s 154020 37402 1,127 1.479% ©3,471 93.90 5.0 6,0 B86.05 95,02
STATOR
DIA=)1 DIA=2 v=-1 VM=] VM2 v0=1 V0=2 B-l 8=2 Bl=] Rt1=2 yie] V¢=2 y0'=] VOr=d ysei u-2
ﬁ__,. IN IN FT/SEC 'T/SEC FY/SEC FT/SEC FT/SEC FT/SEC DEGR:F DEGREE DEGREE DEGREE FT/SEC FT/SEC FY/SEC FY/SEC FY/SPC FY/SEC
17.720 18,580 896.0 <02.5 503.5 503,0 741.2 =29.9 55,81 =3.42 =23,55 50,05 541,5 780.6 198,9 =598,5 562.2 568.6
1o 184350 19.110 888.0 5S05.4 526,84 504.5 7152 26¢5 53,64 3,00 ~16,27 47,90 5S48,5 752.5 153.6 =558,3 561.5 584.A
15 19.070 19,740 873.1 512.8 546,3 509,9 681.0 S4.0 51.26 6e08 =10412 487,17 555,84 250.1 97,5 =550,1 583,6 60u.1
30 2141640 21,600 B835.2 561e¢1 577,0 559.4 603.6 432 86,27 4.41 4,24 47,83 579,9 H33.5 -u03,3 «617,.8 645.9 661.0
50 23,970 24.200 795.4 57649 595,3 575,33 527.4 42.8 41,53 #e25 19,02 50,48 630,9 04.5 «206,1 =-697,8 733.5 740.S
70 264790 26.880 763.4 S5B4.9 601.2 584.,2 470.3 27«3 38,03 2,68 30,13 53.69 695.9 986.8 =389,9 -79%,2 819,88 A22.8
8s 28,860 28,900 74l1.G¢ 57441 590,9 573,7 G448.0 21.8 37.17 2018 3637 56437 734,0 103640 =435.2 ~862.6 B83,1 B88u4.4
90 29,570 29,600 727.5 <£50.4 569,11 549,7 u453,1 26.5 38,54 2.76 38,46 57,98 726,7 1027.0 =451,8 -879,3 904.9 905.8
95 30,240 30,270 711.6 529.4 54b4,1 D2R.,8 458,06 2645 40,13  2.87 40,62 59,56 7T16,9 1943.7 =466,8 =999,8 925,84 926.)
INCS  INCM  DEV  TyURN CAMBER SOLIDTY O=FAC OMEGA=B LOSS=P LOSS«=P P02/ OMEGA=REFF=AD EFF=P  Mel M-2 Mt=]l Mt-2
EEZA! DEGREE DEGREE DEGREE O‘GREE DEGREE TOTALPROFILE P01 SHOCK  TOTAL STATIC
6,00 9,96 13.06 59,23 62.52 2.1086 ,6387 ,1609 L0383 ,0381 .94u4 <0000 OO0LD .BOSS L7994 L4314 L4851 .670N2
10 573  9.98 18.92 50,68 59,52 2.0319 .6175 1859 L0457 L0457 ,9367 <0000 0000 7726 7923 4341 L4915 L6463
15 534 9.66 214847 5,22 57,01 1.9511 ,.593p 1849 ,0471 L0471 ,9388 <0000 LUG00 7681 L7790 L4409 L4963 6489
30 3.84  8.62 18.45 41,86 51.72 1.7578 5166 1024 L0291 ,0291 .9686 <0000 L0000 LB431 L7439 ,4848 .5152 ,7201
50 2412 7.60 14492 37,28 ULu.p3 1.5508 4699 L0620 ,0199 L0199 ,9825 <0000 L0000 8885 ,7056 ,4994 ,5570 ,7829
70 52  6.61 15,47 35,35 44,21 1,3876 Lu25 L0495 ,0:78 D178 ,9875 0000 .00GO0 8990 .6744 5047 L6126 .P5%0
85 «36 6+86 1720 34,99 45,25 1.2869 L4489 ,0703 ,0273 L0273 ,9826 0000 L0000 8586 6525 4963 .6454 ,LR9SS
90 1.60 Bel9 18:48 35,77 45,96 1.2555 4768 0979 L0389 L,0382 ,97o6 «00G0 L0000 +80868 .5387 L4738 L6371 ,89?27
95 2.98 973 19:19 37,26 96,75 1.2271 ,5032 1082 L08k)  J0HH0 L9753 <0000 LuOQC #7871 6207 L4540 0205 LPA9&9
N NCOR=1 WCOR-1 wWg/a=1 T02/ P02/ EFF=-aD EFF=P STA=1 STaA=2 SLA'T=1 SLAMT=2
— RPM  LBM/SEC LBM/SEC TO1 POl % » CEGRFE nNFrRFE
sSarT
7613, 16420 31.02 141267 1.4411 85,889 87.60 11.0 12,0 90.00 90.00



(44!

ROTOR 100% of Design Speed
OIA=g DlIA=2 Vel v=2 VM=1 V=2 vo=1 vo=2 8-y B~=2 Btwy B'=2 Vi=} V=2 vyo'=1 VvO'-2 u=1 U=
% SPAN IN IN FI/ T FT FT GR GREE DEOGREE DEGREE FT/SEC FI/SEC FT/ T/ FY/SEC FT/S|
[3 130120 16.030 609,53 12009 609,8 733.9 o0 950.5 «00 52433 34,74 =30.59 742.3 852.6 =822,9 8433,8 422.9 516,7
10 31%.100 160790 623,31 1181e0 62341 738,89 0 921.3 200 51027 36410 =27,20 77143 8311 -454,5 380.1 #54,5 S4y1,2
15 154170 17580 637.5 1137¢3 637.0 7394 0 863.7 00 99.41 37,50 =21.84 803.0 798.1 =489,p0 297.1 489.0 566.7
30 384260 19,910 671.2 10084 67142 73140 o0 694.2 «00 43,47 81,25 =4.03 893.3 735,7 =589,2 52,4 589,2 641,8
50 224190 234090 697.9 678.8 697,9 684¢7 o0 55046 200 38,77 45,68 15.77 999.5 ;xu.o =715.2 ~193.7 715.2 7Tu44,3
70 - -
85 284450 284610 695,79 6780 699,0 559.2 o0 376,2 0D 33.95 52,68 44,31 1153.1 782.0 ~917,0 =545.9 917.0 922.2
90 29:320 29+%10 696.3 _ 6%1e4 696.3 52406 «0 368,.8 «00 35.14 $53.62 47,83 1173.9 761.8 ‘9.5-1 =579.1 9uS5.1 9u8.Q0
96 30150 304180 693.8 619.0 693,8 50008 «0 363.9 +00 36400 58,47 5056 1194.1 7885 =971.8 =608.9 971.8 972,8
INCS INCM  DEV  TURN CAMBER SOLIDTY D~FAC OMEGA-B LOSS=P LoS§S-p P02/ EFF=P EFF=AD MEGA=B M=1 Me2 Miel  MIa
%SPAN DEGREE DESG| G| TOTALPROFILE _ P01 TOTAL _TOTAL SHOCK
s -6.26 ¢65 6016 65432 7088 2,8329 .1407 <2896 <0482 0882 1.5600 8677 ,8592 .0000 5641 L.1174 6874 7933
0 =9+39 1026 3086 63234 65,95 2,2855 2064 1382 +0269 0269 146151 49225 .9171 +DOOD <5782 1.0931 7175 ,7693
15 =8.80 2149  S.04 59,34 62052 2031565 2737 0991 0213 40213 1.6151 9390 .9387 <D000 5920 1.0458 .7a86 .7336
0 . =396 1a70 9468 45,28 53427 1.9032 .3888 0583 40153 0153 1+5607 9532 .9502 +0000 6259 49126 8361 6658
3: “2+490 2403 11.25 29,90 39,15 1.6887 8517 L0766 .pz;e .021: 14893 ,9223 .9179 .oogo «6521 ,7682 9800 .6371
;yuuwwmﬂw__mz‘x_d&_ J_Luzo_.ug; 26788 10082 JMM
85 “e6] 3.03 18e41 8,37 19,75 Leli20 L4353 41583 .0393 <0357 143278 7671 7575 +0180 +6510 «5924 1.0816 (6873
20 =s51 298 15.55 S5.78 18,33 1:4&09 852 21938 o0459 <0820 13017 <7001 697D L0162 <6486 ,5616 1.0989 .5846
2% =e36  2.79 16045 3492 17e48 1.3890 L4894 2165 0495 ,0052 102858 6672 6552 L0187 6465 5805 141152 6884
NCOR=1 WCOR=-1 WC/A=1 T02/ P02/ EFF=AD EFF=P STa=1 STA=2 SLANT=1 SLANT=2
RPM __LBM/SEC LRM/SEC TO1 201 x % — DEGREE DEGREE
S@FT
TUIST 18647 42005 . 101292 1.8559 87,691 88.41 5.0 6.0 B6.05 95.02
STATOR
- - - =2 VM=1  VM=2 _ y0=1 _ Vg=2 B=1 8-2 Btel B'=2 _ veel V=2 VO'e1 V0'-2 _ U-l u-2
!oxu 1 ‘oxa 2 ¢ Vel . ] 1 - . 0 B ped ESREE F FI/SEC FT/SEC FT/SEC FI/SEC FT/SE
5  37.720 18580 §1128.8 72846 72602 727+2 B859,0 =u3.7 49,79 «3.47 =21.62 41.48 781.2 97046 287.9 ~642.6 571.2 53‘*’
10 384350 190110 1135.0 76209 759.8 7627 B43a2 =12.1 47.98 =.92 =18.33 39.47 800.5 98Bei 251.7 -628.0 591.; 2xg.n
15 19,070 19:740 1115.5 77802 779,48 7781 797,7 =5,7 #5,65 ~.42 =13.22 39.52 8p1.5 1008.8 183,90 ~641.9 614 36.3
W 210140 210500 1034 74926 801.2 Tu9eS 65305 9.5 39,17 W13 1498 42,50 803.6 101607 =27.9 ~686.8 681.4 €96,2
50 23970 28200 937 _ T19ep 772.,9 71868 53002 15.2 34,82  1.21 17.39 86.76 et,.7 1049.8 c282.4 -764.8 ;Zz-e 7::.0
ot 1 b . - g‘ ,g
o 28,860 28,900 756.7 6%2e1 656,1 602¢0 373,0 =11.0 29,63 <=1.04 40.34 57,44 861.1 1118.6 *557,2 ~942.,6 93p.2 931,
90  29.570 29.600 725.7 S6su3 626.3 5645 36605 ~3.7 30035 .36 43,13 59,49 858.8 111240 -586.6 -957.8 953.1 94,1
95 304280 30270 706,2 536,3 605,8 53663 363,0 1.4 30,93 12 85,27 61.18 861.,0 11128 =611,7 =978,6 974.7 975,7
INCS INCM DEV  TURN CAMBER SOLIDTY D=FAC OMEGA=B h?ﬁF-Pfkoss.’ Pozlféﬁt:nénirr-ao' EFF=P M=l M-2 Mtal Mt=2
% 5SPAN DEGREE DEGREE DEGREE DEGREE DEGREE _ﬂ_qf___nﬁlhﬁ._EQL“SHQQ__-__QIAL.
5 =+01  3¢97 13.05 53026 62457 2,1060 .5387 .1260 0299 .0243 +9382 ,0235 .0000 8353 1.0346 .6300 .7222 .8392
10 ed0  8e36 15006 48.90 59.65 240262 .5101 L1408 0346 ,0282 9302 ,0262 +0000 .815p 3.036% 6617 .7338 .8379
15 =a86  3.50 15¢04 46,07 57,16 1,9425 L4845 L1180 0774 L0248 9428 L0215 +0000 +O8B8 1.0110 6776 LT3 LBT78S
k “3e71  1ei4 180728 3884 51,88 1,7486 4511 1037 0z 5 <0296 <9550 0000 +G000 887D 9313 6548 7305 .868)
50 «5,21 o33 12400 33e21 W4e82 1,5465 L4095 .0810 D252 0262 9698 .0000 <0000 8562 <8382 .6291 7310 .9186
2 w7 88 =1, . Mo 3k 99  ,0516 0186 0186 _«98Np 8879 <7433 ,5883  ,7598 ,9660
%6 @Tel2 =e61 14002 30467 45,34 1.2865 ,3998 ,0596 0232 .0232 9845 0000 0000 +8601 6673 ,5255 7633 .3733
oy 6,47 e13 1536 30e71 95,97 1,2553 4251 0761 #0311 0313 9811 L0000 0000 8266 6803 8909 7381 .967g
% -6 % e50 16e4y 30481 46676 142271 4898 40982 0384 0388 4978y (0000 <0000 <8051 <6221 4689 LTS5BS 964N

Blade-Element and Overall Performance with Stator-Hub Slit Suction

pPO2/

NCOR=1 WCOR=1 WC/A=1 T02/

EFF=AD EFF=p

STA=1 STA=2 SLANT=1 SLANT=2
__DEGREE DEGREE

01 X %
SQFT
73687 18647 4207 101292 1.4303 79.896 B1.02

11,0 12,0 90.00 90,90
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Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 100% of Design Speed
DIA-1 ODJA=2 Vey V=2 VM=1 VM=2 V0e3 y3=2 B=y B-2 B8%=q B2 y'ey  y'a2 yo'el VO'e2
%SPANIN____IN c. : : & . F1z: T/SEc
5 134120 16.030 67,5 1185.8 607.5 T720.0 0 939.9 e00 52055 3890 =30.38 T8 B34.6 =423.9 822.17 8239 537.°
10 344100 16790 6207 1162.9 620.7 722.6 o0 D1le% o0 5158 36427 =27.p1 7599 811¢6 =u55.5 368.7 u55.5 5824
15 15170 17.580 634.4 1121.7 634.8 726.1 o0 834,6 D0 49.62 37.68 =21,.49 581.7 781.8 =49p.1 28646 49g.1 567.9
30 18280 19.910 668.5 997.9 668.5 T18.2 +0 6923 «00 83090 81483 =3.85 892.1 72246 =590.6 4.3 5%6 us-;
S0 224190 23.090 695.2 875,8 695.2 676.9 0 5558 «00 39:33 8§5.85 15.79 998.8 705.6 =716.9 =190¢6 716+9 745!
70 - - 4 1
85 28.450 28.610 69643 672.,6 696,31 550.2 0 38605 «00 35013 S2.86 “‘.337115300' T69.6 =919.1 =53 [y 919.1 92.0;
90 @9+320 29.%10 693.2 638,7 693,2 512.4 <0 38%.1 00 36067 53,80 48,01 1173.8 T66.2 =987.2 v569.0 9N7.2 9%0.}
[-73 30.150 30.180 6905 635,33 690.5 486.2 -0 37700 <00 37.79 54,66 50.88 $194,0 770.8 .91500 *598,0 978.¢ 975.0
INCS. INCM  DEV  TURN CAMBER SOLIDTY D=FAC OMEGA=S LOSS=P LOSS~p P02/ EFF=P £FFeAD gMEGA-8 M=l Me2' Mlel M'=2
» PAN i £l anzloF_iLL 0) !
5 'ﬁ.09 82 6437 65.28 70009 20“329 «1601 02359 00“2‘ -082% 105585 05129 8688 ooooo » 16 1-0988 .6“0 07_7~5
10 =5,22  1.83 8,06 63.28 65.95 242855 2273 41387 D270 <0270 1.6083 +9219 .9165 .5000 5757 5.0733 <7161 7490
15 =B,62 1466 5,39 59,17 62.92 241566 42899 .0926 #0200 <0200 1.6121 9827 9388 ,0000 .5894 1.0287 L7871 .T170
0 =3.78  1.88 9,85 45,28 53.27 149033 4021 Q497 <0130 <0830 1.565% 49599 9573  .0000 .5230 .9016 .B385 .6528
: =2,73  2.20 11,17 30.15 39.1% 146868 L4611 9617 0176 0376 {5057 .9379 9382 0000 .649% ,7806 .9389 ,6289
85 =82 3.21 18,83 8,53 19.7% 1.5820 .489) «0379 -0382 y,3863 s018c .6879 593 1.0815 .6752
90 =233 3:17 15,73 S.79 18433 16108 4621 41925 <0455 .obgs 143199 <7193 7080 <0168 6453 .5581 1.0937 .6695
95 =237 2.97 36,72 3,79 17.88 1.3890 4681 2183 0496 -O852 ;. 3580 L6763 .e68p 0193 6835 .5359 31.1188. 6714
NCOR=X WCOR=1 WC/A=) T02/ P02/ EFF=-AD EFF~p STA=1 STA=2 SLANT=1 SLANTe2
—aBU/SECTot——n0s * * — DEGREL —DEGREE -
SoFY
7404  185.97 4).93 1.1308 12689 B8.792 89.47 5.0 6.0 86.05 95,02
STATOR
DIA=1 DIA=2 yv=1  y=2  yMey VM=2 ~ Beg BY.2 0'=1 2 _uet Us2
5 17720 184580 1106ec 696.2 78,3 695.3 8494 =39.p S50.17 -~:e50 =21+35 42.2p9 760.6 938.7 277.9 *639.3 572.5 609+2
10 18.350 19110 11138 73¢0.,6 738,1 739.5 83u.¢ «3 8.k «01 =18.10 90.19 776.7 956.3 281.3 *63f.p 592.8 617.4
15 19070 19720 109649 T87.6 7613 747.5 789.3 S.4 86,02 ol =12.82 40,22 78146 979.2 173.2 ~632.4 6%6-1 637.7
30 214180 21.600 102149 737.3 786,5 737.2 652.9 8.8 39,63 .5 2028 43.06 788.9 10092 =319p "689.p 683¢g° 697.8
50 23¢970 &-:4200 933.5 T709.0 7689 709.0 534,9 10.3 34.9% 83 17.36 U4T.81 803e3 10483 =23%9.5 *TT1.6 T75.4 785.8
70 , r 8 N=n 23
85 28.860 28.900 750,22 588,171 688,828 Sa3.t 383,64 =10.3 30.78 <98 0g.81 58,27 asTe2 11101 ~S49. -9“.2 7328 933.6
90 29.570 29.600 719.8 585.3 51241 545.7 378,5 2.4 31.75  ~.25 83.30 €9.35 AGLeH 311034 ~576.8 =958, 955'3 956.3
95 30280 30,270 699.1 517.7 589.3 B17.7 3T6.:  ~2.6 32,58 =,29 85,55 62,17 A%1.7 1108.8 ~600.9 =980.6 976.9 977.9
INCS  INCM  DEV  TURN CAMBER SOLIDYY D-FAC OMEGA=B LOSS=P LOSS.P P02/ OMESA.8¢cFreAD EFF=P  M=L Mol M's1l Mt=2
% SPAN DESREE DEGREE DIGREE DEBREE DESGREE ; TOTAL_STATIC . _
s 33 880 18,00 S2.57 62456 2021065 5551 1351 <0320 0267 ,9353 9225 0000 5288 1.0131 .6003 .6995 809
10 oS8 8,80 15,99 AB.88 59,53 2.0270 5249 .jb45 L0356 .0298 9308 +9251 _goon .81%50 1.0450 .6338 .7112 .827;
15 =37 3499 15,86 45.61 5718 1.9838 H990 41232 L0317 .0266 9418 <0207 0000 .8%20 .9932 .689% .7138 .8500
30 *3,21  1eC8 18,72 38,98 51486 1e7491 JM562 79 <0226 .0226 5663 9000 3000 8886 29199 ,6831 7162 .8892
50 -4,68 «85 11,6 34,82 1.5865 JN210 ,0628 0203 0203 9768 <0000 _n0o0 L8911 .B338 ,6193 .7228 ,915%
7 . -5000 . _ _ 3
85 5,98 oS3 18,08 31.72 45.3% 1.2865 LN282 L 639 .020% 0245 .9839 0000 .0000 +8621 6615 .5 81 L7892 ,9658
90 -5, 1055 15,87 32.9p 4597 342553 LUus52S o781 +031%8 L0311 ,9815 <0000 4000 .8370 25333 4730 7810 .9562
95 “8,55 2611 16003 32,88 U6e76 10 271 JM8p1 .BI5 <0365 ,0365 9799 <0000 0000 +8252 .6141 4472 .7395 ,9579
NCOR=1 WCOR=1 wC/A-1 T02/ P02/ EFF~AD EFp~f $TA=L STA=2 SLr:HTel SLANTe2
—LBMLSEC h 77 POy N %
SoFT
TH0Y 185.97 4193 1.1308 1.0288 82.061 83.02 110 12.0 90.00 90.00



Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 190% of Design S reed
4 =2 N.=] valme, 2 JOm} MOm2 IEX Bw2 Ate) LHt=2 I'AK3 | Viowd NO'=l NO'=2 |leg  {l=2
% SPAN N 1. FT/SEC FT/StC FT/SEC FT/SEC FT/SEC FT/SEC DFBREE DEGREE DEGREE OEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FY/SEC
5 134120 L0030 60645 L1067l 6ubBLS Tireb 0 925,0 o000 52,43 34491 =29,81 T39.6 82062 =423.3 407.8 423,33 8517.2
10 14100 164790 6196 114644 6196 T(9e5 o0 900,84 00 51¢76 36428 =264,79 T68:7 T98.3 =45u.9 358,6 454,9 S41,7
16 15.170 17.58u 63342 L1048 63342 71246 U B43,9 00 49480 37469 =21417 8004 T65.7 =489,5 276.,7 489,58 567,2
0 184280 194910 66741 987¢1 667e1 718 o) 584,6 00 H3eRB  4LelS w333 89046 Tilhet =589,8 H2¢2 589,8 6424
50 2 - Y —45.88_ 15,60 - L
70 250880 54260 6998 75342 69948 62103 o) Wu3.2 «00 35448 50402 32490 10809.7 Tu3.0 =835,0 ~404,0 835.0 847.3
85 284450 28461) 69446 6Tieh 944 S424? o0 395,5 «00 36010 52489 44419 115150 7574 =917.9 =527.6 917.9 923.;
80 290320 79.44C 6914, 63746 6914 50408 o0  3R9,.4 00 37:68 53483 47,96 11718 T54e1 =946.0 =559,8 Q46,0 948,9
9% 304150 304180 6865 6Ll4e5S . 6ABe8 47de8B o0 38%.2 000 36+81 S54+70 500806 319149 75848 =972,8 =58046 972,8 973.7
—InCS  INC:4A DEY  YUR: _CAwSFH SOLIOTY QeFAL OMEGA=A LOSS=P LO§SePp P02/ EFF=P EFF=ADl OMEGA=R_M=1 _ M= ‘e =2 .
% SPAN LEGREE LEGREE OEGREE UEGREC DEGAEE TOTAL PROFILE POL TOTAL TOTAL SHOCK
5 =be08 +83 6496 68472 73492 244320 L1737 12147 0383 D3B3 1+5364 8845 L8771 0000 5608 1.00809 6850 7596
10 =5.21 1okl 4029 63,08 £5:496 2,2854 426039 11266 0247 D247 1.6040 9280 9231 .0000 «S747 1.,0588 7150 .7328
15 =4e61 1.648 Sa7u 58486 62492 241565 42056 10044 00102 ,0182 146059 9472 L9436 L0000 L5803 1.011) 4S9 L7007
0 =3.76 1490 10438 48479 53,27 1.9u33 8077 40291 0076 0076 145685 L9754 <9738 L0000 ,6217 <8911 <8330 L6450
50 =g i —20139 1.5164
70 1415 3000 12682 17403 26692 145337 L4515 40671 0183 +0160 1+43v8 :@163 «9119 L0085 ,68523 6746 1.0281 ,6567
85 =229 3624 1402y Ba70 19475 104420 +H4614  +L460 0363 L0326 103618 7963 JTA72 L0144 L6462 5884 1,0796 14
0 =29 34023 15467 S48 18¢33 1.4148 JUTUL 41855 o439 L0399 143346 7357 27247 <0166 L6435 5565 1.0967 TTAY
95 L1 3601l 16473 3084 17448 143890 4798 42110 <0480 +0436 1.5102 L6942 6820 D191 L6413 5347 1.1127 .660x
- - v EEEmAQ FFE=p STA=1 STA=2 . -
RPM  LBM/SEC LBM/SEC Ty P01 % % DEGREE DEGREE
SQFT
7304 185473 41488 1,1313 1476 906076 90,87 Sei 6,0 86.05 9%5.02
STATOR
liml Lam2 Ul -2 e V) VOal T eD) Qmy eBl=) Gte2 Vel Yie2 YOtel NOtwD Usi =2
ﬁjPAN Iz I Fr/sEC FT/S‘C FT/;EC FT/SEC FT/SEC FT/SEC OEGREF ‘EGRFE DEGREE OEGREE FT/SEC FT/SEC FT/SEC FY/SEC FT/SEC1FT/g§C
17720 186530 1LBBsc 632:8 69378 68104 B835.6 =40e2 50413 =3438 =20e71 43:20 TH6.0 9346 263.8 =6£39.7 871, £99.%
10 18¢350 194110 1096,7 71ded 72304 71366 A20e2 =42,3 48,73 =3:39 =17:79 4272 759.9 971¢2 232:2 ~658,9 592.1 616.6
15 19:0’0 ;9:7“0 107847 73146 T05¢0 73303 77367 =43.4 46429 =3040 =1246 4297 76348 99841 1644 ~680,3 615.3 632.3
30 21040 216600 1009ec T31e0 776,85 73(.9 643m.7 14,3 39,66 1612 2¢73 43403 7794 1000-;_-31& =682.7 682.1 ‘s .
80 23,970 2440200 927,72 2062 758.8 7Tp6a0 . 537.4 1 - -
70 264790 264b6C 63085 656e7 T07.T 6875 44,6 66,1 31,84 5¢60 31424 5071 B829,4 10332 =429.7 :50:.2 :6“.“ :g;o:
46 284860 ¢B8e900 Tibes 57749 5250 S77.8 392.0 6,1 31,67 161 4031 SB.0H B33.9 1092.1 ~%39.2 929-3 gloz 95500
90 290570 294600 7164t 539¢5 6029 5395 386.8 5.7 32,70 161 43426 6039 828.,2 1092.2 ~%567.3 '9: 3 :730% 976.6
95 304240 304270 696a( 51242 58043 S12e2 384.2 S.4 33,54 061 45.54 62,19 828.6 10980 ~591.5 =971.2 Se .
INCS INCH JEY T A. -, -] - ‘Fe= =) ]  Me=2  M'e]l M'=2
% SPA 3 SGRE 5 DEGREE HEGH TOTAL PROFILE P03 SHOCK TOTAL STATIC
A DB OREE D GREE R O e 201068 5598 1326 ~babh  oaid 9381 0000 | 10000 22299 .9954 15884 6843 48057
10 :83 5:03 12¢b3 52,12 50662 240¢78 5395 1437 40354 L0295 49322 0000 <0000 48153 L9967 6177 L6934 8393
15 =el2  §e23 126403 92469 S57.13 149439 5149 41193 0306 L0306 9450 0000 0000 8471 L9758 -6343 039;2 nggg;
30 =314 170 15015 38,55 51485 1749% L4523 L0659 +0188 L0188 +9724 0000 +0000 +9028 ,9088 .637 70 .
50 - o s - Py y ald 14 o012 ~ali2t 9086
- ‘ . 25 ¢ 4 65 40165 .,9860 +0000 0000 +3053 L7368 3737 739 .9026
o chi0f unih Sk Tl 4Ei3) 102365 tuset 10680 0367 L0287 9833 0000 0000 .878 6577 .8019 7363 .948S
90 4ol 2¢89 1632 32,09 45497 142553 43536 0809 0322 +0322 9830 .,0000 « 0000 28346 L6295 LW669 o 7284 09:50
-3 =3:68 3¢50 16096 32,90 w676 142271 L4856 00912 20372 20372 9797 L0000 40000 8241 L6104 JHH19 LT268 ,9U71
RPM  LBM/SEC LBM/SEC Toi o1 % L] DEGREE DEGREE
SGFT
7394 185e7 1008 1.1313 144417 BI4S40 84401 110 12,0 9..00 90.00
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Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 1009% of Design Speed
DIA=1 DIa=2 vel V=2 VM~=1 VM=2 vo=1 vo=2 B=1 g=2 Rt=y e'a2 Vieg y=2
% SPAN $ 2 /SEC
5 13,120 16,030 597.5 1128.,7 597,5 677.7 W 90246 200 53410 35432 =29,62 732.3 779.7 =423,4 385,3 u23.8 517.3
10 140100 16,790 61042 1105.5 ©310.2 676.8 +0 87443 00 S2620 36471 26,13 765,22 TS84 =455,0 332.3 u55.0 95e1.8
15 15,170 17,580 623.3 1066.7 623,3 682,9 0 8191 00 5De3b 58413 =20.19 792.6 729.0 -489,5 251.8 489,55 367.3
30 184280 19,910 65640 0581 656,0 67649 o0 BT49 00 GWeB8 41,93 =2.68 B882,3 68040 =589,9 32.5 589.,9 682,.5
60 22,190 23,090 683,7 8%0.2 683,7 638,8 ) 5608 00 41426 UHe3) 16,03 990.,2 666,8 =716,0 ~184,2 T: 6,0 745.)
70 5 31,558 - - 847,84
85 28,450 28,610 693.4 6%4¢2 693,4 547,4 ) 42648 00 37496 52,93 42,21 11505 739,5 =918,0 ~496,4 918,00 923.2
90 29.320 29.410 691.7 658.2 6931,7 S5SQu.b ) 42243 00 39497 S3,83 46,25 1172.0 72949 =986.1 =526.7 6.1 949
965 30.150 30,180 689.9 632,3 689,9 472,2 ) 42046 e00 41669 54066 89,51 1192.7 T27.4 =972,9 =5853,3 972,9 973.9
INCS INCM  DEV  TURN CAMBER SOLIDTY D="AC OMEGA=B LOSS=P L0S$S5=p P02/ EFF=P EFF=AD OMEGA=8 M=1 Ve2 Miel  M?=2
% SFAN C —  JOTAL R0 TOTAL TOTAL SHOCK
6 =5,68 1.24 Tedl 64,93 70,85 2.4332 42139 L2177 40389 L0389 1,5395 3825 8752 .0000 +5518 1.0396 <6771 L7181
10 =4yT9  1.87 40U 63,83 65,93 2,2859 2819 1396 L0274 L0274 1,5775 49203 9150 .0000 +5650 1.0127 .To6S .6910
15 =17 2413 6+68 58,33 62490 2,1573 3372 .09Q9 .0198 ,0198 1.;92Q 0943 +939 00000 5778 .9758 +«736% .66~t
0 =3,28 2480 11402 44,61 53,26 1,946 L4383 ,0382 ,0100 «0100 1,354 0908 966 +0000 26095 LB59T  ,8211 .611
“‘; -2.32 2+65 11451 30,26 39-12 146900 4972 L0465 L0132 L0132 1.5215 9338 L9510 «0000 6370 L7547 «9247 %5919
X . 6343
8s =e39  3.27 12030 10472 1973 14420 JHB62 41125 0289 L0281 1.,4281 48548 JBUTH 0145 6460 6071 140763 6467
90 =31 3¢19 13497 Te57 18.34 1 '“x“a «S047 01595 0390 0349 1 3978  «7905 0780“ *0166 +B443 L5728 140952 +6353
o =e37 2499 15436 5,14 17.48 143890 45171 41936 40453 ,quo8 1.3786 7425 7300 40191 6426 5482 1.1127 6307
NCOR=1 wCOR=1 4c/A=1 T02/ P02/ EFF=AD EFF=P STA=1 STA=2 SLANT=1 SLANT=2
-RRM. 0l % X DEGREE DEGREE
SQFT
7398, $184e47 41659 1.1345 1,4980 91.037 91.59 8.0 640 86,05 9%.p2
STATOR
DIA=1 DIA=2 v=1 v=2 VMe=1 VM=2 vo=1 vo=2 Bg=1 -2 B'~] Bt=2 LA Vi=2 VQte] VQ'=2 u-i u=2
% SPAN : SEC F F
5 17,720 18,580 1083.1 62742 650,0 ©626e2 B15.¢8 =30e3 51,45 =2,81 =20¢57 45,17 6% .3 B888.u4 244,00 =629,9 571.8 599.5
10 18,350 19,110 10U45.8 656.1 672,5 655.,9 8008 4.8 49,98 o440 =17.24 43,01 7T04,3 897.1 208,7 =611.9 592.1 61646
15 19.070 19,740 102902 669.9 597.2 66907 75647 1649 47,33 1445 =11047 “2079 71242 91206 14143 =620.0 61%.84 637.0
30 210140 28,600 966.9 6B0.0 728,3 68p.0 635.6 445 41,09 38 3463 45,51 7313 97047 =465 =692.5 682,1 697.0
60 23,970 24,200 900e¢1 665¢2 719,9 664,8 540s1 2340 36,86 1499 (7,91 48,73 758.1 1008.3 *233.,4 =757.8 773.,5 780.9
70 - _=8%§ 867.4
85 28.860 28,900 772.9 587.9 646,9 587,9 u22.° 6.1 33,18 062 38417 57,61 82341 1097.4 =508.4 =926,4 931.3 932.5
% 29.570 29.600 T4L.5 550e8 611,6 550.7 419¢3 1048 3445 1412 43018 59,75 812.7 109345 =534.9 ~Jubk,4 954.2 955.1
a5 300240 304270 7193 5247 504,33 524,6 419,5 8.6 35,68 WO 43459 01,55 80648 1101.2 =556.3 =968,2 975,83 976.8
b INCS INCM DEV TURN CAMBER SOLIOTY D=FAC OMEGA™B LOSS=P LOSS=P P02/ OMESA=BEFF=AD EFF~P Me=] M=2 AL DS Mr=2
5 179 Se75 13469 54,26 62,54 2,1075 5869 L1287 L0305 .p305 +PU36 10000 #0000 8400 L9458 ,5388 L6318 L7631
10 1+98 6s20 1636 49,57 59,59 2,0891 +56563 L1364 L0336 L0336 ,9401 <0000 <0000 8303 U477 5648 ,6398 ,7722
15 1412 5446 16690 45,88 57,10 1.9462 5304 +1208 ,0310 L0310 9482 <0000 +0000 +8459 ,9265 ,5783 .6454 ,7879
30 =357 3436 1437 40,71 53476 1.7518 L4807 L0558 L0159 D159 9782 <0000 0000 49168 8676 5903 6593 0426
50 =270 2482 12079 34,87 H4.82 1,5476 (4454 L0401 40130 L0130 9861 <0000 +0000 #9304 8030 5779 .6785 .AT8g
70 AHM&WWMM~W +5649 _.7203 .93
85  =3,54 2,96 15,67 32,57 45,32 1,2865 L4486 ,0722 ,0280 0280 9807 0000 0000 +B8526 46807 5089 7258 9499
90 =237 423 1683 33,34 U4B.96 1,2553 4766 +0827 ,0329 ,-9;29 <9795 +0000 +0000 +B838% 06503 TuT  JTL3S 9426
95 =1,51 5¢25 17.26 3“.7“ 46,76 1,2271 5033 .0856 00349 003“9 +9800 +0000 «0000 «8395 ,6292 0“5(’;7 «T057 9459
NCOR=1 WCOR=1 W¢/A=1 TO2/ P02/ EFF=AD EFF=P STA=1 STA<2 SLANT=1 SLANT=2
RRM—— SN S T — — DEGREE DEGREE

SGFT
TINB. 180T 2180 1.31345 1.4642 85,628 08.42

11.0

12.0 90.00 90.00



A

Blade-Element and Overall Performance with Stator-Hub Slit Suction
100% of Design Speed

ROTOR
DIA=1 DiA=2 v=i v=2 VM=]1 VM2 V0=1 VQ0=2 Be) B2 Btw] R1e2  Viei V'e2 V0'=] V0'e2 U=} u=-2
RSPAN IN- 3 6
13,120 16,03, 592.6 1109.7 592,6 661,0 0 B91.4 00 53,48 235,52 =z9,53 728,1 759,7 =423,1 374,5 23,1 516,9
10 140100 164790 605.0 1087¢7 605.0 659,9 0 B64e6 00 B2e68 36492 *26,07 756,8 735.3 ~454,7 323,2 54,7 Sui.e
15 154170 17580 617+9 1049.2 617,92 606644 w0 B10e4 e00 5056 38436 =20.03 788,1 710.3 ~489,2 243,5 89,2 566.9
30 18.28¢ lgvglo 650s1 OUR,6 650,1 66113 ) 67145 «00 4Dol 42417 =2.49 877,7 66‘6.1 =389,4 29,5 589,4 64240
50 224190 23.090 678.6 833.2 678,6 622,7 o) 56244 W00 2,06 U649 16,24 9B6,3 650,6 =715,5 =182,1 715,5 Tu4,S
70 —768+5—6814+8 — 6015 0038449 50,33 31.46 1084,1 7 = -
85 28,450 28,610 693.1 7035 693,21 540,4 o0 4393 W00 38467 52,92 41,35 1189,8 732.1 =917,4 =483,3 917,4 922.5
80  29.320 29,410 692.2 £68.3 692,2 506.7 o 435.8 00 4072 53,79 45,37 1171,8 721.4 =9U8.4 ~512,9 94S.4 94B,3
95 304150 304180 6Y1e0 6H1e4 691,0 47,6 U 4347 00 4267 54459 48,77 1192,8 715,8 =972,2 =538,4 972,2 973.2
%SPAN INCS INCM DEV TURN CAMBER SOLINTY D=FAC OMEGA=B LOSS=P LoSS=p P02/ EFF=P EFF=AD OMEGA=B W=l M2 MPey Mte2
g
i c —
5 5,47 leby 7418 65,05 70.83 2,4335 ,2332 L,2142 ,0383 L0383 1,5327 8843 8772 .0000 5469 1.0194 .6727 ,6979
10 =487 2609 5400 62498 85¢52 2,2863 ¢3000 #1370 L0269 +0269 31,5700 49218 49167 40000 5597 9940 <7017 L6719
15 ~-3.94 236 6.83 358,39 52,88 2,1877 L3544 ,0893 00194 20194 1,575 9440 4903 «0000 5722 ,9%37 '7313 26487
0 =308 2465 11e21 44,65 53.22 1.9053 4524 40324 L0085 00EDS 1,5542 9733 L9716 20000 6032 L8461 83148 5961
50 =244 2,85 11471 30,25 39,11 1,6906 5121 L0403 L0114 0114 1,527) 9600 49576 0000 6315 7438 ,9183 5766
70 —=eS4— 6447 6 6238
86 =eB1 3427 1lebD 11,57 19,70 1.4421 L4961 ,0892 ,0232 0195 j,u626 .BBB1 4B820 0148 L6459 ,6147 10739 6397
90 o35 3,16 13410 8,42 18.34 1.4348 ,B159 L1375 L0341 <0300 1.,4327 +8251 8160 0164 .6u50 .58j2 1.0938 6273
96 =43 2.94 18462 5,82 17.48 143891 5311 1755 L0416 0371 1,412, <7745 ,T633 (188 L6438 ,5555 [.1122 6199
NCOR=1 #COR=1 we/a=)} TO2/ P02/ EFF=AD EFF=P STA=1 STA=2 SLANT=1 SLANT=2
Low P S R — — — - DEGREE DEGREE
ar
300 ‘”075 41443 113585 1-5099 92,189 92.74 S0 640 86405 95.02
STATOR
- - - - ™ - - - - - ‘e LS L L [ L' - -
xspan (OFA71 OIa 2 -l v ? VM-l VM g VO=1 _ V0=2 Bel B=2 Blel Bfa2 Viai t} 2 Vo=l V012 U=} U=-2
5 37,720 18,580 1020,4 02,7 626,1 6031,5 805,7 =34,4 52,15 =3,31 =20,51 46,49 668,06 B873,7 234,3 =-633,5 S571,4 599,1
10 18,360 19.110 10236 €31+,0 648,2 630,99 792,2 1o 50,71 011 =i7¢19 UHe26 678,6 B81.0 200,5 =6iu,8 59,7 616,2
16 19,070 19.740 1006e4 68261 672,84 641,7 T4B.S 2101 48,05 1488 =11,25 43,80 6B6,3 BBI.2 133.6 =615,5 614.9 6365
0 214140 21,600 SBT3 p60e7 70p5.,8 660.7 63243 646 41484 o57 3497 46423 709.0 955.3 ~49.4 -689,9 681.,7 696.5
50 23,970 24,200 886,1 6HB.2 Tpl.2 687,9 S541.5 2000 37,66 1477 18,20 49,55 739,5 999,31 =231.4 =760.4% 772.9 7T80.3
70 —836+6—6lty - o6 23..298,3 =395,0 =A59,1 B63.8 B6A,8
86 28,860 28,900 784,2 8598,7 652,3 598,06 435.2 7.8 33,72 ¢ 76 37,22 57,07 819,3 1101.2 =495,4 =924,1 930.6 931.9
00 29+570 29.600 7SH.T 561.5 18,3 561.3 432,85 11.0 34,99 1.1l 40,13 59,24 B808,7 1098,0 =520,9 ~943,5 953,5 954.5
85 304240 30,270 732.3 S34.,7 590,1 534,7 433.7 6.3 36,32 067 142,53 61,13 800.8 1107.4 =541,4 =969,8 975,1 976,1%
INCS INCM  DEV  TURM ZAMBER SOLIDTY D=FAC OMEGA=B LOSS*P LOSS=P P02/ OMEGA-RFFF=AD EFF=P M=} M2 Mtel  MIa2
% SPAN E — —— e I0TAL —_TOTAL S e
] 2+50 6446 1319 38,45 62454 2,1077 6004 <1254 L0299 L0299 (9UBS +00CO 0070  JBU34 9226 L5171 L6063 LT49%
10 272 €.98 15406 50,60 59,57 2,0298 ,5699 L1380 L0340 JN3H0 ,9414 0000 <0000 48300 +9219 .Se2u  J6LUS L7572
16 1035 6e22 17‘33 46,17 570JB 1'9“73 N-L13% 1264 0324 -D32% 9477 «0000 +0000 +8398 + 9040 +5532 6202 « 7661
30 ©e77  4e05 18455 01,26 51073 1.7529 L4889 L0552 L0158 L0158 ,9792 <0000 +0000 9168 L8492 L5727 .637u .828p
60 -1,87 Je0U 12455 35,90 HH479 1,0482 L4574 L0413 40133 20133 9851 0000 20000 09283 7895 5621 46602 P66
70 2 . 5 162 - <0162 § 400009090 L TU24
85 =3.02 3,49 15.8) 32,96 U5.30 1,2866 L4482 ,0660 ,0256 0256 ,G819 +0000 <0000 8647 ,6912 ,5178 7224 ,9525
20 -1+86 475 16483 33,88 45,96 1,2558 L4784 ,0803 40320 0320 ,9795 40000 40000 8443 6624 L4835 47099 9456
95 =87 5,89 1700 35,64 46,76 1.,2271 5076 L0837 ,0341 L0341 ,9798 0000 <0000 +B434 L6402 ,4588 .7000 9502
NMCOR=1 #COR=1 wc/a=1 TO2/ P02/ EFF=AN EFF=P STA=1 STA=2 SLANT=1 SLANT=2
LBy -For— —POL——— W * - - DEGREE  DEGREE —
S6F
T390 183.7% 41,43 141355 1,4760 86,827 87.63 11,0 12+ 90.00 90.00



ROTOR 100% of Design Speed
_DlA=1 o Mel  y=2 VM=)l _ VM=2 _ V0ae). . NO=2 _Bei . Be2 . Bitel gt Viel Vie2 yflel V0t1=2 el  U=2
% EPAN IN IN F1/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE DEGREE DEGREE FT/SEC FY/SEC FT/SEC FT/SEC FT/SEC FT/SEC
5 130120 164030 589¢4 1094e2 589.1 641.9 o0 88642 «00 5408 35.65 =29,95 7T20.9 T4049 ~422.5 370.,0 422,53 9516.2
10 140100 16790 601eu 1070¢2 601eld 64740 «0D 852,4 00 52079 37,05 «25.70 753.5 T18.6 =uS8,0 311.8 4a34,0 SH0,7
15 154170 17580 614941 -032.8 61401 65247 +0 800.2 00 50078 38449 =19,69 TOM.T 694.4 -uB8.5 238,1 888,59 566,)
0 18280 1Y+910 64641 93066 bubel 64863 0 667,84 00 G580 42+30 =225 874e2 651.0 =588.7 26,3 S88.7 68].1
50 22} : e a0 BB8147 00 42259 46:62 16452 982.9 £39.0 =T1ka6 =181.8 718.6 783,8%
70 25880 6,260 688.6 760.8 688.6 589.3 «0 481,2 «00 39422 50442 31,67 10812 693,99 =833:4 =364.4 833.4 0645.6
85 284450 <4610 63049 70849 6909 55240 o0 HG4,7 o0 38488 52,98 40.82 1147.5 729.6 =916e2 ~476.,6 916.2 921.3
90 290320 29410 690:2 67648 6902 51148 o0 442,6 200 40489 53,83 4lheb1l 1169.,6 T19.0 =944s2 =508.,8 944,2 98T,)
95 304150 504180 63943 648.0 689:3 475.2 o0 440,6 «00 Y283 54,63 48,18 1190.7 712.9 =970.9 =531.3 970.9 971.9
——INMCS _OMEGA=R LOSS=P LOSSeP P02/ EFF<P EFFeAD OMEGA=B M=l  Me2  M'=1 M?=2
%$5PAN DEGREE OEGREE DEGREE DEGREE DEGREE TOTAL PROFILE PO1 TOTAL TOTAL SHOCK
s =5.35 Le57 6675 65,60 70483 244336 2542 42051 20365 L0365 1.5321 .8895 .BB27 ,0000 5838 1.0029 <6693 6791
10 b XY L] 2422 B5e35 62,75 6591 2.2864 3152 1246 <0246 L0206 1.5658 ,9284 ,9238 ,0000 ,.358561 .9761 .6982 ,65%a
15 =3.81 2449 7418 58,18 6288 2.1578 3687 40787 40172 L0172 1.85706 L9503 9471 ‘D00 L5688 9372 L7277 .630%
30 =2+90 2679 1144 44,56 53422 19058 4639 20213 <0056 L0056 1.5554 ,9818 9806 ,0000 .35991 <8343 .8108 ,35836
60 __=2,01 2.98 11499 30,10 30430 1.6908 5220 - +0308 40086 L0086 1.5319 . 29616 0000 29182 L8687
70 ~e86 3.35 11462 18,74 27.01 1.5348 L5042 0281 0078 L0083 1.5146 ,9666 9646 ,0089 6418 6690 1.,0072 .6100
85 =36 3432 10686 12.16 19468 144422 L4989 <0680 0178 L0141 1,486p0 49157 9109 L0143 L6437 +619% 1.0708 6378
920 =31 Je21 12433 9e22 1834 104148 5192 41166 0293 L0252 1.4599 8546 L8468 L0162 L6630 3886 1.0910 +62582
95 ~+39 2498 14403 Bolth 17,48 143891 5346 1558 L0374 L0329 1.4363 .6032 L793C .0186 .6821 5611 1.1098 6172
- —-P02/  EFFapD EFE=P [ =1 STA= - -
RPM  LBM/SEC LBM/SEC To1 PO1 » % OEGREE DEGREE
SQFT
7380« 183049 4131 1,1356 1.5182 93.467 93,91 5.0 6.0 86405 98.02
STATOR
. - —Mel = ye2  yM=) YMe? NQwi Y0=2 By  B=2 Rt=]  Jlep yle]l yYte2 Ni'e 192 U=y U=
¥.5PAN 1N IN Fr/sECc FT/SEC FY/SEC FT/SEC FT/SEC FY/SEC DEGREE DEGREE DEGREE DEGREE FT/SEC FY/SEC FY/SEC FT/SEC FT/SEC FY/SEC
5 17720 184580 1004e2 58645 605.2 585e¢1 B01¢3 =36,7 52,94 =3:62 =20.86 4735 6478 0863.6 2307 ~638.0 570.6 9598.3
10 184350 194110 10048 6123 631.3 612.,1 781,2 «3 51,06 01 16,78 45,14 659.%5 867.8 19003 '6!50; 590.9 615.4
15 190070 194740 98748 622¢7 65502 62243 73849  2L1e0 48443 1493 =10480 44465 667¢7 BTu.7 1288 ~618,7 618,31 635.7
30 214140 214600 933.3 646¢8 68%9.7 64648 628,4 Te0 42,32 62 4030 46478 693.1 9un.8 -5203 '633c6 680,68 6vy ie®
50 _23.970 20.200 63625 540.9 38,18 . 1293 18,851 12625 989, el
70 26.790 26,880 828,86 632+5 6813 632:3 471,6 12,5 34,68 Lell 29,82 53,44 7T86.2 1062.0 -3910! '55300 862,7 86S5.6
85 284860 284900 789.2 607.2 6£54.8 6071 G408 9.4 33,9 190 36475 56462 B817.3 1103.4 -488.8 =921.2 929,84 930.6
90 29¢570 294600 T63s1 57142 62345 57009 639,8 15,2 3%,24 1¢52 39,43 58,67 807.3 1098.3 ~512.4 =938,0 952.2 953,2
95 304240 30.270 T739:2 5SU1eT7 5.3 5S41e6 639.6 11.2 36.49 1019 41,95 60466 7T99:1 1105¢3 =53402 =963.5 973.8 974,8
~—INCS _INCM _ DEV __ TURN. CAMRER_SOLIDTY DeFAC =P LOSS=P PQ2/ AD__EFF=P M=l Me2 M'el M*'=2
MDEGREC DEGREE DEGREE DEGREE DEGREE TOTAL FROFILE PO1 SHOCK TOTAL STATIC
3.17 Tellh 12487 56,56 6254 241077 .6096 «1307 0309 .0309 .9460 .0000 «0000 +8411 .9052 «5028 .5868 + 7403
‘o 3407 Te32 1598 51,04 59457 240299 5780 1405 <0346 L0386 9820 ,0000 #0000 8275 ,9028 5259 L5962 7488
15 2.31 6465 1737 46,50 57.07 19477 5527 41310 20336 L0336 9473 ,0000 .0000 0333 .8860 5360 L6021 « 7530
0 =26 4455 18460 41,70 51473 17335 4045 0583 +016€6 ,0166 9786 ,0000 +0000 9118 L8353 .S5601 .6221 L8181
80 _ = . —aQ428 0187 L9859 - 21790 oS8S17 26874 LB57S
70 =2.85 3026 13095 33,55 44e28 143868 L4360 <0442 40159 L0159 9867 ,0000 L0000 +9317 L7347 5486 6970 9212
85 w2.83 3,69 15:94 33,00 45028 12866 L4427 <0575 40224 +022% L9841 L0000 0000 <8802 +6961 5252 47208 9545
80 =165 495 17024 33,69 45.96 142554 L4730 +0778 +0310 +0310 9798 .0000 +0000 <8482 L6701 4919 7088 9457
96 -.69 6407 17651 35.30 46676 142271 5032 +0826 +0336 L0736 <9798 ,0000 20000 8448 L6462 46MT 6984 9882
=~ HCORmL WCORm) wC/Am) ERFAD EFE=R . B STA=1 STA=2 _SLANTe3 SLANT=2
- RPM LBM/SEC LBM/SEC TO1 POl % DEGREE DEGREE
SOFT .
7380¢ 183019 41431 1,1356 1.4844 884136 HBBS 1140 12,0 90,00 90.00
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Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 100% of Design Speed
!g\A-x DIA=2 j 8= ! Btel B2 yfeof  yre2 yotel VO'e2 yey y=Z
% SPAN ¢ [ {
5 134220 36+030 SA4.9 1084 5804,9 %6 © 87846 DO S%e09 35.8u *29,66 21,5 73203 *422.5 362.84 22,5 516,
10 u.ngo xo:gg : 507:0 18 o:; s9%,0 eSs_:g' :8‘ acl;g .80' s;Ei’s 31:35 28,77 7 o:; 195:; *484,0 397.3 n:o sno.f
15 15,170 17580 609,6 $023+8 609,§ 0.5,‘ o0 T h 00 50.9g 3: go 19,8 751. 6850 -ueo.z 22B, z ull.s 566.1
30 ,18.230 nb.o;o. (mg.s :z ) eu%. 639.% o0 668.0 .00 ub.g -3.0' l;z e 2.5 -;u .. s 3“.: gng.g
50 2243 Q 239090 0 - [“. . .9 1. 43
70 25.880° 264260 ! %, 883, ) - 1)
85 28,450 2 6 Ve ' No. 38,93 , 0.8 l7-95 -y " ’
. 38:330 23:010- &2 3 a2t & 83 ﬁ’s %k 88 0% 5;" a8 9'}1232 o800 ket -szg:a o&u:} oﬂ:g
96 304150 304180 686,2 6588 606.2 48449 oD 4n2ed W00 N2i41 B8eT7S 47,48 188.9 TiV.6 *970,8 ~S28.9 97p.8 971.8

INCS

Lo'sw Poa/ LEP=P gFF=-AD ontn-! M=l MeR M'el  u'e2

INGM  DEV  TURN  CAMBER soL!pTv D=~FAC o!goa-n L0S

ﬁi!ﬁ; DtOREl ozou t o;ent ptsnze DESR rorA 10 A .
1 -u.zs a.»z s.za es.oz 65,91 i3 up1’ .oa'rg N1 "’89 © 5538 49654 .nu 16037
15 =3061" 2070 743 58,13 62.88 2.15 ? E +0865 01 ¥ .plb9 1-56 .9 22 ggo «5639 .9370 » 7239 .s;ga
30 2,69  3.00 11.§z 44459 5;.31 1.98 07 .0307 .novl N133 ;-50 7 .9755 .91ug .p 5942 8287 8967 78y
50 -;.bs 3419 1 3 .1z 2 526 L «0B97 1+8294 .czzs .7323 9101 5599
70 = 2, 19 L X » '8 . 19 ] . ;
Soom ooy e iy ap i -3:-,2 gise gk 1wy ::z: b e ud ity
e » r L) ¢ [] [} . . .
22 :27 3:11' 1%:32' 7’21 'Ea 1'e3 .5302 .;ubg 0350 ”5 & 104498 ,8,97 8102 .8 (Y :6390 5689 1.1074 6216
NCOR=1 WCOR=1 WC/A=1 T02/ P02/ EFF=AD EFF=P _STa=1 STA=2 SLANT=1 SLANT=2
RPM LBM/SEC U :45 t To1 Pol ] ] ‘“UEGRt!“BEUIEE”—
_$9 L i M el
73807 182.43 41.13 1.1355 1,5178 93,364 93.84 8.y 5,0 96.05 95.02
STATOR
3’A-l_1o A=2 v-z V=2 Tvn- u-z _v0=1 , Vre2 vov-x vo--z g T s
%sPan 1 T/5 /S h
5 74720 18.58¢0 99u. 578.7 59. 4 577 734 4, -uo.3 sa.o j wibs 0l @ 0 %7 639. 8608, 223 -ssa.s 570.6 598,3
10 ie:s§3 19.§1o 993.3 60207 618:1 6021% 777: 5‘ :01 .fg 5 g ous, 39y 186.5 -615.1 593.9 615.3
15 19,070 19,740 9775 61248 645,6 61223 73344 zu,s 64 2. 5 -;o.s; u~,9., 657.4° 045.5 1;0.‘ -6 ;.s 658,y 635,6
30 2101‘.0 210600 92'0-“ 6378 679 7 63703 626;2 “20‘ 6’30; ’3708 =54,5 ~686.9 & 0 6’5.5
50 _g_1259_23.589.“_53;;,_§§1_a._ggg,§_~§§n;2__;;glg sa b7 1.95 xo 06. -zsz.o =787,6 771.8 779,
70 26.790 26 82lhe7 6287 675,38 62846 & 2-6 g § 7’ L0 9 - -‘ 852,56 8BS, ;
85 28,860 28.900 7p%:7 609.9 654,99 6£09.8 uhi.2 1o.a s;,g, 1.03 6.70 .o 11b3-1 -un -9; 8 925.,3 9%0.6
80 29,870 29.600 768.6 S78e4 628.& 878.2 qu.é 17.“ 35,517 1,72 '3%.06 sa.z l;o 0 1100} -s;o.s =935.7 932.. 953.
95 30,280 300270 THBe1 5524 603.6 55263 udd.g  13.9 36,21 L.4% 43:38 60.1f Bp8.5 1108.2 =531.8 =960.8 973.7 9T4,
INCS  INCM J;: TURN__CAMBER SOLIDTY D-FAC OMESA=B Lbss'! LOSBeP '02/. °"E°| A=BEEFe ab EFFwP M=l = Me2  M'el  M'-2
%SPAN DEGREE o!ol'! (T DESREE DEGRE 0! 10 A sr
5 3.38. -3 1;-56 575 4 62454 g .6 29 .13 2 "333 .p!xo Bués o Isss «8951 +496p .g?sa .;g;.,
10 3,87 7.72 18,9 o 59,56 2 0561 5810 .13 03 P33 -9436 g _ ooOoo T Y 298 .5;16 837 ,7392
15 2,52, 6.86 17.79 ue 38 57,07 1.enso 3589 .;33 g;to 0340 JO475 " e0000 #8316 ..a?sg g?s .5923 +THU6
30 07 8,88 1u.v7 41,86 51.12 1.7538 .8981 .obob -p1 pxzz 978y .o Qo' .pooo 9084 826 6125 0112
50 =1.03 8,47 312,73 36,50 44,76 31,5488 ,ksss .gbaa WPl g g -9057 000 V.szSa 4.1735"v.sh66 ,.6uob «8538
70 =2+37 3433 13476 34, x au.ga 3869 o1 T ep0gb. 0000 ‘ g ,g 7916 :2 [}
86 -2.79 3.7; 16.06 32, u 45,27 1.2867 .h39z .0585 qﬁl’ﬁ\ .plbg .9060, +0Dgd 0000 .8 3 <6966 .s . 205 . Sul
90 “1.76 8,84 1 oy 33.39 45,96 31,2538 5873 +0295 295 9805 .o00b  spUQ0 +35%% .6YS5h L4983 ;s NIy}
o =96 5.80 oT7 3TT u6.Té 1 2273 .h9~6 .olox 20326 326 +9800" .oBgb 10000 8473 (6544 J4Tu1  LTo3S 9512
NCOR=1 WCOR=1 WC/A=1 Y02/ P02/ EFF=AD EfF=P o STa=L STA"2  SLANT=1 SLANT=2
RPN LBM/<EC LBM/SEE To1 POl ) % DEUREE BESREE

QFT -
7380 xaz-wssta.xa 1,1385 31,4840 85,125 we.84 11,0 12.0 %0.00 90.00



Blade-Element and Overall Performance with Stator~Hub Slit Suction
105% of Design Speed

ROTOR
% SPAN R v.lc F1/s FTVME‘ F 3"'2 thozi F /o-g ogg;éz oeegés oeo;Eé_p;B.-z v'.l v'EE F¥°;Eé F¥°;E§ Frggéc Fr ;gc
1N IN ¢ F1/SEC s“c_ T gzg I£§ T/5 / /
5 30120 160030 623.6 12641,6 623,6 6249 % 00 52.0§ 35.43 »29,83 76503 -yl 306 .37 5 43.6 5“2.0
10 1~.1oo 16.790 637.4 1224,5 637,48 763.6 .o 957.2 .oo Bleth2 36479 =27,01 795.9 as7.u =476,7 389.5 u76.7 567.7
15 15170 17.580 65148 1184,2 65148 759.0 «0 908.7 «00 50.41 38.19 “22.45 829.4 822.6 =512.9 314.3  S512.9 S94.b
30 16.2B0 19.910 68840 1057,3 688,60 764l o0 730,2 00 43,65 81,91 =6,20 925,0 769.,2 =6318.1 S7.0 618.1 673.2
S0 22,190 23,090 715,5 920,4% 715,5 714,3 «0 580,2 200 39,05 46,33 15,68 1036,9 70“ 3 «750.3 =230.5 750.3 780,7
70 23322942612§0 73847 _786,5 ‘zxé‘z,w§&94gwm- 20 431le% 000 33,00 ingﬁamméﬁ.g., 87 3 =436,5 875.3 887.9
85 28.4%0 28,610 7103 679,6 T10+4 551 o0 396.8 «00 35.7 53.55 45,96 1195, “=96 =5T70.6 961, 967 .4
90 29¢320 29,410 70646 643,5 70648 512.1 «0 389,5 100 37,29 54,52 49,75 12174 193.; -991.4 “604.9 991.4 99,4
g5  30+2%0 30.180 703.3 619,2 703,3 485.8 «0 384,09 «00 38.33 55,k 52,66 1238.8 800.8~1019.4 =636.4 1019,% 1;23.4
% span INCS INCM  DEV  TURN CAMBER SOLIDTY D=FAC OMEGA=B LOSS=P LOSSe=P P02/ EFFeP gFF=AD OMEGA=B M~{ Me2 Mol Mte2
AN DEGREE EGR§§;Q£ REE DEG_EE DEGREE S TQVALPR P IQTA IOIEL _SHOCK -
s §=§.57 6,90 26 T0eB7 244330 1400 3051 054N ?%ékf‘x. 4 412 304 +0060 5776 1.1574 .7098 .8199
10 =4,70 -°5 4,05 63.80 65,94 242856 2088 .1895 -0369 20369 16567 .5971 28893 40000 .5922 1.1349 7415 L7946
15 4,11 2-18 o3 60464 62,91 241567 L2807 1463 L0313 L0313 146675 9142 9078 L0000 ,5067 1.0893 7783 7566
30 *=3:30 2435 9,51 46,11 53,27 1+9030 3842 .0648 0170 L0470 106261 9496 ,9461 0000 .6430 .9577 .8680 .6967
50 =2.22 2469 11414 30,66 39,14 1.6882 L4509 ,0889 ,0254 L0258 1.5424 9132 ,.9078 .0000 .670F .8206 .9795 L6636
70 =233 3460 13,99 1@;51. 26292 Le3335  HH418 4129% v0350 0309 Le4261 8391 .a;ns <0148 6708 6944 1.0690 .6888
85 e30 392 16,05 759 19,74 1.4420 8512 <2105 <0507 L0447 13299 .70l L6888 ,p282 L6618 593 1.12%52 .6945
90 o4O 3¢89 17,46 4,77 18,32 144148 L4618 2464 <0563 ,0499 1+3007 6409 .6274 ,0273 .6585 ,S604 1.142% .6907
95 036 3469 1B.4B 2,76 17,45 143890 L4651 42682 (586 D518 1.2834 <6016 5874 L0309 .6559 .5376 1.1588 6952
MCOR=~1 WCOR=1 WC/A=1 T02/ P02/ EFF=AD EFF=P STA=) STA=2 SLANT=1 SLANT=2
RPM ,Lnntszivggggs:cutoz poOL % % DEGREE DEGREE
T7769:0 18BeB] 42.57 1,1428 1.4930 84,9%) g%.87 S0 6,0 86.05 95.02
STATOR
DIA=1 DlA=2 V=i V=2 VM=1 VM=2  V0=3 B=2 Bt=f B'e2 tmf  V'=2 y0'wl VO'=2 Us=g U2
%SPAN IN _ IN FY/SEC FY/SZc FY/SEC FT/SEC rrlsgc FTISE; ogea;g uzeﬂgg DEGREE_DEGREE FT/SEC rt/seg'rrzssc FT/SEC rr/szc FY/SEC
S 17.720 18.580 1158.6 764,7 747,6 Te4.4 68%5,1 9% =20.,93 39,97 600,85 997.4 285.,9 =640.6 599,1 628.2
10 184350 19,110 1172¢3 795,11 T780.4 79,7 874,7 23 ; us ze 1.55 ~18,0%5 35.:0 82049 1009.9 254.3 =623.1 620.4% 686,
15 19.070 19,740 1157¢3 806,4% 796,9 905,4 ase.a 490.5 ub.hs 2.88 «13,68 37,90 82140 10207 194.0 =62T.0 644.8 667,
0 21,140 21,600 1079, T87,S 830,2 TA4,2 687,6 71,8 39,60 5,24 1,86 40,02 B832,7 1024,2 «27,2 «658.5 7i8.8 730.3
50  23.970 .4,200 976e1 755,4 800,0 752,7 559,0 62,9 34,92 4,77 17.43 45,08 840,2 1066,7 =251.4 ~735.4 810.5 818,2
70 264790 264880 85945 _699,T 736,55 699,6 443,1 10,2 34,0} 81 32042 52,o§_~ﬂw11§ 1139,5 ~462,7 =898.6 905.8 908,9
85 28.860 28.900 7637  612,7 6545 612,7 393,5 2,7 '31.02 026 43.67 57.85 87645 1151.4 -582.3 =974.5 975.8 977.2
90 29,570 29,600 731,00 571,5 620,2 571,84 386,9 9.2 31,97 +95  §4,67 oo.os 872,3 1144,7 =612,9 =991.6 999,8 1000.8
95 30.240 30,270 T09.5 5S41,3 597.2 5‘01'] 383,0 13.4 32,67 L.42 86,985 61,82 875‘0 11645,9 =639,5-1010.1 1022.5 1023.5
INCS  INCM  DEV  TURN CAMDER SOLICTY D-FAC OMEGA=B LOSS<P LOSSeP P02/ OMEGA=BEFF-AD EFF=P  Mel Me2 Meel Mte2
"’.L DEGREE DLGRE; DEGRQ% DEGRgg OEGREE Toml_ PROFILE PQ] jﬂocg _TOTAL sIAsxg
«08 5076 652,58 2.1056 5196 41310 .ozus 0288 0000 1.0667 6598 7497 L8646
10 «58 u-au 17.64 46,61 59,66 2.0256 4372 1614 .0396 N2 .9165 .oase 0000 ,7826 1.0115 6875 ,7520 ,8731
15 003 Uah0 18,34 43,58 57,17 1.9420 4773 1610 L0414 .0333 «9183 L0313 .0000 L7869 1,0uB4 ,6992 ,7508 B850
30 =330 1+55 19,29 34,36 51,87 1+7490 L4304 1567 L0486 0446 9280 ,0000 <0000 7607 9714 L6863 L7573 8925
50 -4,66 «87 15,54 30,15 44,80 1.5471 ,3892 L1327 ,0427 ,0u2y L9476 .nopo0 .0000 ,TuBe L8732 L6593 .7%55 9310
70 ~6.55 =ef42  13,7] 30,420 44,33 1.3865 3670 YTBT L0284 L0288 <976 L0000 0000 L8189 ,LT6LZ .6116 7768 .9960
85 -5.73 SI7 15,32 30476 45,33 1.2866 L3964  G0B4T  ,0329 ,0329 9778 .0000 <0000 7973 .6729 .5323 7734 1.0002
20 =4,86 1,74 16,66 31,03 45,96 1.2554 4239 L1025 L0408 ,pnue8 9751 ,.n0o0 L0000 L7699 6423 L4945 7666 L9905
95 =6450 2025 17,75 31425 46,75 102271 L4492 L1186 L0u83 L0483 +9728 0000 <0000 7508 6217 4668 7065 9983
re NCOR=1l WCOR=1 WC/A-1 T02/ P02/ EFF=-AD EFF=p STA=L STA=2 SLANT=) SLANT=2
Vo) RPM  LAM/SEC LBM/SEC YOy POy x % DEGREE DEGREE
SOFT
T7TA90 188.81 42457 1,428 1.4208 73.920 75.2% 11.0 12,0 9C.00 90.00



0¢

Blade-Element and Overall Performance with Stator-Hub Slit Suction
105% of Design Speed

ROTOR
DIA=} DlA=z  yel y=2 V=l  ¥N®=2 _ v0ag vo=2 8= -2 ‘ol - te 0t~ Ote 2
% SP, ~ iN IN FT/SEC FT/SEC cT/=Ec F1/SEC FY/Src FT/SEC ocinéc 053!55 DESREE DE§lf§ FY/SEC sec F¥/Seé F¥/<E§ FT Sec FTygic
134120 164030 62148 1198+4 62148 73001 .0 950,3 W00 S2eud 35,5, =29,22 76!.1 836,7 =u43,5 08,5 4ur,5 581,6
10 190100 16790 635.5 1179.9 €35.5 737.3 L0 921,1 0g 51032 36,87 =25.60 TOhed B18,0 =uTE.6 353,5 4TKe6 567,5
15 154170 174580 649¢8 1143.0 649.8 739,4 0 871,40 200 89.87 38,27 =20451 82748 T90.6 =x312.8 277,2 512.8 594,2
30 164,230 194910 685.3 10331 £35.3 737.6 .0 T723,0 W00 45039 92,01 =3.82 922,9 7T4l.7 =k17.9 S50.0 617.9 673,0
80 221130 23090  712:.4 9lfel 712,4% 693.9 .0 %597.9 00 40073 96,45 164.7% 1034.T7 719,7 -750.1 ~182.5 750,31 780,5%
70 25:880 264260 716.2 79146 71642 626.0 .0 Gak.e 200 37¢73 50067 32473 1130¢8 Tub.B =nTu,8 ~403,1 87u.8 887,6
86 284450 284610 708+.6 68748 708.6 538.5 .0 27,8 200 38eu8 53,61 45.0% 1154.6 152. -961-7 ~539,3 961,7 967,1
90  29+320 29.430 705.1 6554 705.1 S3l.8 0 &21.5 W00 4Q0egh BU4,857 46,78 1216¢3 761.9 =9%1.1 =572,6 991.1 9.4
95 30150 3043180 70249 63547 702¢0 47648 0 #17.4 »0p 41020 S5.44 51.65 1237,5 765.5'1(119.1 =602.8 1019.1 1020.%
InCS NCwv  DEV  TURN CAMBER SCLIDTY DeFAC OMEGA-E LOSS=p LoSSeP P02/ EFF~P EFF-AD oMpaf=f =1 Ma2 Mial  Mt=2
&EKAN DEGREE ossnse DEGREE DEGREE DEGREE TOTAL PROFILE P01 TOTAL TOTAL SHOCK
=5.50 1.4l 7452 64,72 70,87 2,4329 ,1a87 2795 40501 0881 L.5776 L8513 ,Bui¢ 0000 .5758 L.,131c1 Tn82 L7750

10 ~y, 63 2002  Se47 62,46 65.95 2.2855 ,2u59 1680 0332 0332 1.8353 ,9059 ,B990 _oo0n .5904 1.0874 ,L,7u00 7539
16 =403 2426 6037 58,78 62492 2.1565 3068 1185 0251 L0281 1.60%0 ,9297 .9244 0000 .6047 l.0468 .TY28 .T240
30 3419  2e46  9.89 45,83 53427 1.90630 MN105 L0854 L0119 L0139 1.6306 9638 ,9613 L0000 .6402 9326 8636 6695

50 =2442 2480 10.21 20 39.4% 1,6883 %287 0677 <0194 0598 1 1D4.91§gw 9313 _,00080 .58 8145 9754 .6398
70 -:66 3468 12455 i%.%i 26:92 1:5336 :“801 31191 0327 L0208 x:z;%s 063 8542 L0108 5683 :6963 1:0465 6567

86 ¢35 3,97 1%e)3 5:57 19e7TH 144420 9860 31937 +0uTS L0818 103882 TU4® 7331 o282 .5602 .%993 1.1238 6643
90 o84 3493 16049 5,79 18432 1.u188 4963 2282 <0532 L0087 1,358 6929 679G L0273 ,6572 .5688 1.1u09 6611
Pt MG 3eTH 1749 3,79 17448 1.3590 5004 2506 <0887 L0490 13430 6576 L6431 0399 6546 5881 1.1875 6649
NCOR=1 WCOR=y wC/A=1 YO/ = PO2/ EFF-AD EFF=p . S§Ta=1 STA=2 SULANT-1 SLANT=2
RPM  LBM/SEC LBM/SEC Tor P01 % DESREE  DEGREE
SGFTY
TT4640 1843 43049 13,1870 1,5233 860587 BOe14 5.0 6,0 86,05 9%.02
STATOR
DIA=1 DJA~ Vel 0. V2 Vp'ey vov-z
xspan IN INJ j_f_'rTsE'c “n/s:c r'r/stc ﬁlszc F‘I’/lu;‘i‘\'fg?x zz o ¢ FY/8Ec FY/SEC "Brc "l!tc
5 17.720 18.580 1110,1 6797 703.2 68a.9 3.2 350,80 =.30 20,290 42,90 5 200,0 =631,2 9599,0 628,0

10 184380 l9,ll° 1120.2 7085.8 737.9 7ohol ale 7 83,3 83,79 3034 216,78 %0.08 T70.8 o 202.8 =608,7 62n.3 686.0
15 194070 192740 1108¢3 T24e5S 7620 7288 04,5 85,2 88,85 837 o11,86 40,27 T79.2 6,8 1%9,9 ~612,1 64u.6 667,2

:3 2;-;;3 :;-oao xo;g;:__;;g;;__;:;:;v ;;:;i. 881,146, g 40.8 2-5: 2437 82451 80241 10311 33,5 ~683,8 Tiu.6 T30
1 . génﬂ__i - . - 7% T ..13,--xn.ga,“sg4;t.. 1058,7 =238,1 ~762.7 0810.2 §18,0

70 260790 26,880 861¢7 663:2 T18.6 662.8 4T84 22.6 3.8 1:984 30,89 S3.1 839:2 110741 *830.1 'B‘G-% 903.6 805.6
85 284860 20900 Tel%e2 56901 35,7 Bs8.9 4Bye2 16,0 33,.¥2  1.62 A0% 39,30 041.9 1116.9 -551,3 ~960,9 975,85 076,.9
80 29570 29600 733.9 B832.1 602.8 8357 4in.8 19,9 3,79 2¢16 83,93 5053 837.8 lllsce «581,0 =980,7 999,5 1000.5
95 300240 304270 7144 5069 380.5 Spgbeh 816,33 22,6 35,64 2:53 86,22 63.16 839.2 1121.7 =605.,9~1000,8 1022.2 1023.2
INCS _INCM _ DEV AN cAMARER SOLIDTY DeFaC OMEgA=P LOSS=p LoSAeP Po_lln!zu-ligc_-m B YO - T | M2 Mlal  Nt=2

% SPAN DEGREE DEGREE DEGREE ozon:: NEGREE TOTAL PROFILE PO4 SHOCK TAL STATLIC

5 89 483 16:2p 50,99 62095 241069 5676 1804 40333 0276 9328 Q249 L0000 3281 1,0130 5827 ,6878 L7951
10 ¢88  Se1% 19431 45,45 5q.61 20200 ,Su2é 1686 o0uls D380 9183 0269 .0000 7928 1.0186 .6062 .Tok2 .79V
15 e39 4473 19482 42,18 5711 149451 5166 <1577 <0404 0I3 928 ,0239 .0000 L8002 1,0038 .62ul 7095 .81%6
30 =2:30 2e83 17067 36,81 51.80 1.7510 .8598 ,0921 0262 L0202 9593 0000 <0000 ,ped8 .JuTE 64T T2TO L8TT2
50 =3,23 2029 15+1% 31,96 44e79 15471 .%210 #0608 40198 . D1DG 9762 .0000 0000 . pB83 .8683F 6342 TS ,9159
70 =407 206 1us8y 31.56 wa.3% 1.3862 ,M134 40526 <0190 .0190 <9831 0000 <0000 9801 J607  J8T81 LT L9599
85 =299 3452 1668 32,10 4me34 1.2865 8627 40804 0313 ,0312 9790 .0000 0000 ,s449 .5686 .u90% ,TI92 ,9623
920 *2401 460 1787 32,63 us,97 1.2553 912 4095 03T L0376 <9771 0000 L0000 L8283 .6411 4568 7324 9578
95 =1455 5021 18686 33,11 4676 1.,2271 5180 «10ué <0425 D425 976 0000 .0000 «8§86 5229 .4338 .T320 9600
NCOR~l WCORwy wC/p=1 T02/ P02/ EFF=AD EFF=p STA=1 3TA=2 SLANT.1 SLANT=2

RPM LBM/SEC LBM/SEC TO1 P01 % % DEGREE DEGREE

SeFT

77460 188443 42,49 1.1470 1,4701 79+734 BO.92 1140 12,0 90,00 90.00



Blade~Element and Overall Performance with Stator-Hub Slit Suction
105% of Design Speed

ROTOR
DlA-t DIlA=2  yai v=2 M= -2 =1 __vg=2 8- 8=2 Bi-p  B1-2 _yeel _yie2 vpl-1 vore2  u-i y-2
BSPAN TN N FT/SEC FY/SEC FrosEe FrbEc FridEc rné’zcgneGRée e e L b A R LR T4 SR R
13,120 164030 613.5 11587 613.5 681.9 »0 931 «00 «81 088 =29, 587, o8 = . . . .
10 14,100 160790 62648 1133.5 626.8 6330,9 .0 903.9 +00 52.88 37.26 ~26.44 787.6 T62+8 =476.,9 33640 “‘76-9 567.9
15 15170 17,580 640s6 109647 640.6 695.5  +0 B84d,1 .00 50+65 38,68 -20.00 3208 740.7 513.1 253.5 S13.1 S9u.0
20 18,280 19:910 675.4 994.6 675.4 6916 o0  Ti4,.6 o00 865,91 82.44 =3.3 12 «9 =618, 411 18.3 .
50 22,190 23.090 70“:0 899:‘- 79“:0 66505 o0 60“.5 «00 42,23 “Qoal 120_!63 1929.2 62§:’ -75 _.5 =3176,5 75p.5 781.0
o tiago zeizes TS Bo3ls 713 eerd  lo ST 0o 3B sl Sk i T tared oimd anns gen
85 20,450 2Beb30 7058 T0648 T05.8 53242 o0 u65,p 00 1.1 oThy . 1193, 6 =962,3 =352, . »
s 291320 29.430 To2.6 676.9 702.8 495.p .0 UGL.E 100 43.ol Si67 T.1N 1245.5 TaB.1 -991.7 -833.3 991.7 O%u.7
o5 304150 304180 700¢0 65742 700.0 47002 o 459.2 «00 44,32 [3-] 005 1236, 2¢3%2719,8 =561.6 1019, 020,
INCS INCM  DEV  TURN CAMBER SOLIOTY D-FAC OMEGA-B LOSS-P LOSS=P P02/ EFF-P gFF-AD OMEGA-S M-1  M-2  M'-1 M'-2
%SPAN DEGREE DEGREE DFGREE DEGREE DEGREE TOTALPROFILE POy TOTAL TOTAL SMOCK
5 -5.13 1.79 €496 65,62 7T(.84 2,4330 2408 .3680 «0478 L0878 1.5702 857 «8uU81 +0000 5674 1-0620 «Jot2 <7224
10 ~4,26 2482 488 63.45 65,90 2.2859 .3047 1796 +p353 L0353 1.6163 .8995 .8%4  .0000 .IB13 1-3369 -7321 6374
15 =3,63 2467 687 5a.ga 62490 2.1531 .sgug '-xgvu .ozgg .ozgg 1-22;: .:ggé -3§§§ +0000 '2933 -.923 -;g;g '2;;2
30 =2.77 2490 1034 45.85 53,25 1.904%0 .4%45 5521 D) 0137 161 . . «0000 62 . . .
0 -1.79  3.36 19.3, 31.98 39, a»i,eg9é TS062 o438 0125 .0125 1:6045 3583 L9554 .gggq L6581 L7968 6Ty L6138
7 -.29  3.86 1t.0p 19,72 26, 2 1.8338 8087 “.oBuk .p235 0193 1,584 .9978 5021 «olS1 ,Bekg 7047 1.0614 630y
& P46 BogS 1347 10037 19075 1.4820 5216 1856 417 L0354 1.459¢ L7996 L7689 0248 6576 L6137 1.1210 6361
80 154 Geon 14eB6 753 18.33 1.4148 L5353 .3038 0490 0423 1.6344 .THI6 .T367 L0275 6550 .585) 1.1392 .62%
95 B9 3484 1549;  SeH8  17.48 14389 5415 ,2285 40528 L0456 1.421) 7162 7019 «031% (6527 .5662 1.1563 6319
NCOR-1 WCOR=1 WC/a=) T02/ P02/ EFF=AD EFF=p STA=1 STA=2 SLANT-1 SLANT=2
RPM  LBM/SEC LBM/SEC Toi  POL x x DEGREE  DEGREE
SQFT
77510 187436 42,25 1.1513 1.5563 884951 89,76 5.0 6,0 B6.05 95,02
STATOR
1A-1 D":Z“F"!:EE“F'!-z Me VMe: v0=1 Vo= - 13 B=2 Blel Pt= Ve Vie2 Vo'=l VOt~ Uet U=2
ssean (RA=LRIA T/<EC Fi/SEC F1,5EC F1/5 JSEEFY SRS 3!‘*&5“5 . . £ F77s!é '77555 FY/SEC FT/SEC FY/SEC FT/SET
[ 17,720 18,581 1060¢8 621,13 6““.g 62003 8”:.' ?§0.7 92"9 -1Q95 -2 :67 Q‘o_; .Q.o‘. .9‘.0» 243.1 ~649.,2 599.,3 628,4
10 28,350 19,110 1065,1 81,8 69,3 6ug.2 828,6 37,7 55,07 3,36 =17.26 43,53 700,9 883,3 2079 -608,6 629,7 646,4
15 19,070 19,740 1081,4 6Sh,1 700,7 651,6 783,6 S7,7 88,19 5,06 =11.20° 43,11 718,9 892,5 138,6 -610.0 643,0 667,7
30 21,140 214600 1909¢3 691,35 739.7 €99.3 613,14 41,8 42,28 3.83 3210 M4.98 TA2.2 975.5 -82,0 -689.2 715.9 730.6
R ORSCNRCRRS SR s B0 KRG ISl ES Sl et gl a8
. . . * 08, * of . . ) . 22 . 1 o3 401 =870.0 001
85 2B.860 204940 7B2.8 5Tpe9 632,99 57646 usg,e zo:~ ss:ge 2.03 39.17 $8.93 a:e:7 11177 =8 5.5 -957: 976:, 917:5
90 29,570 39"30v 755,3 Sa3, 598.7 suz.g 57,8 20.,% 37,33 2416 uE.oq 61.0% 8p%.5 §1.1 =582.8 =980, 102 «1 1001.2
95 304240 300275 73843 52049 579,61 52005 658.9 20.7 38,34 2,28 AR.28 62.57 8%.0 213001 -564.9-100%.1 10 g.e 1023.8
__INCS __INCM __ DEV_ TURN _CAMBER SOLIOTY O-FAC_OMEGA=B LDS: ?MFsS‘ =P Pou.o&g‘ A~BEFF=AD EFF=P  mM=1 = M=2  M'el MU=
%SPAN DEGREE OEGREE DEGREE DEGREE DEGRE i 19 AL’RO.ILE"‘Fgfsuoc, TOTAL STATIC
5 2,92 687 14454 54,55 62,50 2.1076 .6p30 1846 D343 L0383 L9355 ,ppp0 <0000 8286 9S82 .5303 6239 L7667
0 3,02 7427 19431 47,75 $9.58 2.0291 L5767 .41T20 0423 L0823 9229 .0po0 0000 Y957 ,96p0 L.SUB2 .636p .755p
15 2.08 6.4 20.51 83,13 57,08 1.9089 5516 L3BB3 .pe3)  ,De31 92609 ,0000 0000 7922 ,9456 ,5605 6463 7648
o R uds Bl Wl AN hel BT by o g e S R G
Tled3 | 9092 15429 082 84,79 1. . Y} LS %4 SO W I779 L0000 ¢ ) _+84 601 . 4 <8924
10 =3.07 Thip6 15.95 32:85 uk.31 1.3886 LISY 0 981% TeB3 " 5705 7214 .97
85 Sl68  5.82 17.08 3u:os 45033 :.zess .he1e .8&07 :3313 :g§°e :?7§2 :gggg 18383 -8470 :6307 -3928 -7féo -955;
20 w8 ;.na 17.87 35.17 45496 1.255n .5116 .0950 .0378 0378 ,9760 ,ppoC +0000 8292 L6585 .4633 7058 9577
95 1.16 +93 1861 36,06 u6.¥5 31,2271 5356 ,1058 0829 L0829 7S [pp00 0000 8171 6415  .uk36 .Tg27 L9627

I1S1

MCOR=1 WCQR=1 WC/A=L T02/ pQ2/

RPM LBM/SEC LBM/SEC To1

pO1

EFF=AD EFF=P

SGFT
77310 187.36 42.25 31,1513 1.,5079 82,260 83.37

STA=1 STA~2

11.0

SLANT=1 SLA&Te2

DEGREE ODEGREE

12,0

90.00 90.00
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Blade-Element and Overall Performance with Stator-Hub Slit Suction

110% of Design Speed

‘-‘
¥/55c FY,%Ec FY/Src VTjStc

568,5
$95.4
623,4
796.1
818,.8
9Mee
1014.6
1064249
1070,3

465.3
50090
538.0
648,.3
7869
917.8
1003.9
10338
10g3.2
M.l Mted
u736“
07696
«80%9
«9058
1,0259
11210
14503
101985
1,2158

+8404
ot 313
AT
«T2170
168:6
-7u72
o717

o710

.7179

STA=1 STA=2 5LA!T=1 SLANT=2

DEGREE DEGREE

86,05 95.02

D'Ec FTygec f'ygéc

628,44 658,9
6507 677.7
676+3 700.0
T49¢T T6640
_85Q.0 858,2
950¢0 9%53.2
10238 1028,
10486 1089,7
1072¢4 1073.4
Mral M=2
«9006
«9189
«9319
0921'
29634
1,0306
+7986 l.ohto
«7930 1.0315
«7920 1.0283

« 7566
+« 7852
« 7807
«7791
oT747T
«7970

.. STA=1 STA=2 SLANT=1 SLANT-2

DEGREE DEGREE

ROTOR
DIA-1 DlA=2 , ¥Y=1 __ ¥=2 =V =1 Vi« ¥0e) _NO=2 Bey 2 E'-L f'- yi-1 VOi=2
%SPAN IN N Frzsec FT,SeC €T,/5EC FT/SE(: FT,Sec FT1/SEC DECREE r,s%ﬁer DESREE GEGRE "/sec F‘T/SEc
5 134320 16.030 64302 12995 €43.2 75746 .0 1055.8 .00 54.34 35.88 -32.75 793.8 900.8 =ub5.3 4874
10 144100 16780 6577 1282:3 6877 79306 <0 10p7.2 +0g 51:76 37,24 =2T.41 B826.2 B9U.4 =500.0 411.5
15 15,170 17,580 673,2 1243.7 H73,2 795,% .0 953.,3 .00 50,15 38,62 -22,47 861,8 861,9 -538,0 329,9
30 184280 19.91L 712.6 1106+7 712.6 7H%1 0 773,9 00 44439 42.27 =484 96345 T95.2 =648,3 £7.8
50 220190 23090 742,92 9530 Th2.3 T3he2 L0 609,2 ,;naﬁm12451“,9§-62 1591 10823 7672 ~786,9 =209.6
0 280880 266U TiukteT L0646 THE.T 6HSHe4 0 470.) 00 35163 S0¢85 35,07 1183.3 803¢6 =917.8 =461,1
85 284450 28,615 73B.0 70395 T3P0 56549 «0 417.8 .00 36¢45 53.81 46452 1250¢1 B823.0-1008.9 =596.8
90 29.320 29,410 734,00 666:0 T340 S2A4e9 «0 #09.,8 .00 3Be02 SHeTd 5035 12728 B2341+1039.8 ~633,2
95 304150 30,187 730.€6 636.3 730.6 493,3 .0 %02.8 .00 39,3% 55,65 53,52 1295,0 B830.1-1069.,2 ~667,5
INCS  INCM _ DEV __ TURN CAMBER SOLIOTY D=FaC OMEGA- a= s=p P02/ EFF<p EFF-AD OMEGA=B M~} M=2
% SPAN DEGREE DEGRE: PDEGCREE LEGREE DEGREE TOTALPRQOFILE POL TOTAL TOTAL SHOCK
5 ~5.1% 1.78 3e9q4 GHL,EI  TYe82 24,4340 21657 392 0681 L0681 16412 8034 L7890 L0000 5963 §.212¢
10 ~4e28 2440 355 G465 6587 2e2B68 2072 2113 +041Q L0410 107289 .BBB7 .B79% .n0pp ,6117 11917
15 =3.09 2.6l 4.39 61,09 €£2.a9 2.1577 ,2750 1506 L0322 ,0322 1.7477 9141 ,9069 0000 ,6276 1,145}
30 =2.94 2072 Be87 47.11 5325 1,9036 3942 <0848 o222 .ozzz 146972 9369 9319 .0000 .6677 1.0011
50 «1.9% 2,96 11,37 30,71 30.1% 3,6883 %608 41062 L0303 061 1,59%7 L8990 , 892% lyy 6982 ,8u98
70 =e26 3086 14089 15,78 26091 [¢5335 4511 1494 «039% L0333 14562 .8177 «Bg7 0240 6995 7099
8 e56 4018 36061  T.29 19¢TH 144420 L4578 «2247 00536 L0445 103609 6901 6T64 0372 LE900 +6130
90 «66 Goth 1808 G833 1832 Jeg 48  JUETI 2594 <0585 0489 13295 L6328 .6178 ,0u15 .6865 5778
95 .01 3,95 19,37 2,13 17,48 ),33%0 4710 ,20827 L0805 .0505 1,307« ,59¢7 ,5750 .pus3 6836 5506
NCOR-1 WCOR-1 WC/A-) 102/ PQL/ EPF=-AD EFE-p _
RPM  LBN/SEC LEM/SEC TOL POL X %
SGFT
B127+9 192.62 A3.43 1.1575 1.5%05 83.393 Ba.52 5.0 540
STATOR
_DAA=1 DiA=2 V=i y=2 Ln:L__.\Lu:Z__\LD__x__TMn_?__&L_BJ_ = ?= =
%SPAN IN IN FT/SEC FT/S:C :t/sEc FT/SEC FT/S;C FY/SECc DESREE DEGREE DE REE DE REE SEC FT/SEC FV/3EC F
5 17,720 16,580 1210.3 784,55 743,2 783,2 55,2 =-42,5 52,11 ~3,13 ~23,73 41,85 812,1 1051,5 326,8 =701,.%
10 18350 19+110 1224¢5 B819+6 805.9 819¢4 921,9 =7.3 48,84 -3 -18.60 39,90 8504 1068¢.1 2T1.2 =685,0
15 19070 19:740 12107 8376 83242 8374 879,2 18,6 46,56 1627 =13.69 39:14 857.2 10796 2029 =681,.4
30 21,140 214600 1123+9 8070 855.4 8¢3.9 728,4 70.0 &p.3A “-99 1042 “0.80 857¢9 10634 =21¢2 ~695,9
50 23,970 24,200 2 35,5 2% 1108.9 =263a1 =795.1.
70 260790 264880 B8B8Ge6 7121 7699 T12.0 461.4 Te9 31.5&# -62 33.0% 52.99 896¢8 1184e1 =uBBe6 =945,3
85 20:860 284930 7695 63u4e4 6£72:2 63404 414,11 2,9 31.64 v28 42419 58.17 9077 120340 ~609¢3~1021.9
90 29¢570 29600 756¢7 6§93.8 657.8 553¢7 407.1 10.7 32,54 1+05 4517 60426 905.0 1197.0 =681.5-1039.0
95 300240 304270 731ek 559¢5 £11el 559%:4 u01.8 18,7 33.33 1051 H7:65 6215 907t 11975 =67006~1058,7
INCD  INCM ] : - MEGA=) - P FF=AD FFF=P p=1 = M=2
%SPAN DEGREE DEGREE DEGREE DEGREE DEGREE ToTaL PROFILE PO1 SHOCK  TOTAL STATIC
5 1076 Se77  13e4d 55,24 62060 241008 ,5u38 14806 <0333 L0210 9246 .0522 <0000 8293 1.1130 6720
10 2T3 0,59 15,46 49,37 59,70 2,02u2 5143 1758 .0ud4 ,0315 L9041 .0483 L0000 L7791 1,1212 ,7051
15 W83 4eB0 16e74 45,29 57.20 1.9408 ,%879 +1756 0uS3 L0343 ,9056 .0427 ,0000 .7700 1.0964 7230
30 *2¢55 231 19:05 35,39 E[¢R9 17484 4470 1930 05Sp L0513 <9064 .0129 0000 7181 1.0097 6993
50 4ol 1eS0 1Se44 30,89 4ue81 15472 L3984 1625 0523 L0523 «9330 0000 <0000 7008 L9003 <6733
7 «5,97 o15 13451 30,97 4433 1,366 ,3765 0993 0355 ,0358 .,9669 .0000 L0000 ,7709 ,7813 .6lgg
85 *5.12 1038 1534 31.36 45.33 1.2867 .30g7 +0931 0362 ,0362 <9743 ,0000 <0000 7775 6944 .549g
90 ~4eg9 2¢31 1677 31.5]1 495096 142554 L4238 1077 epu29 L0429 49725 L0000 <0000 7581 ,6633 .5118
96 =3,65 2690 17083 31,82 46+75 142271 4505 1220 00097 . 0497 09707 +0000 «0000 7436 .6388 .4 05
NCOR=1 WCOR=} WC/A=1 Y02/ P02/ EFFwAD EFF=p I
RPM LBM/SEC LBM/SEC TO: POL % %
S@FT
BI2T+0 192662 43,43 1,1575 1.,4478 70.783 T2.38 11.0 12,0

90,00 90,00
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Blade-Element and Overall Performance with Stator-Hub Slit Suction
110% of Design Speed

ROTOR
DIA=1 QDlA=2 V=i V=2 VM=1 VM=2 V0= VC=2 B=y B-2 B'=1 U'a2 y'el Vie2 VQ'el VQ's2 y=i
X SPAN IN I FY/SEC_FT/SEC FY/SEC FY/SEC FT/SEC FT/SEC OE.REE DEGREE DEGREE DEGREE FT/SEC FTY/SEC FT/SEC FT/SEC FT/SEC ;Tlsgr
5 13,320 16.030 680,56 1254,8 680,6 T33.1 «0 1818.3% 00 54,25 35,97 «31.87 91,5 B860.4 -ab8.9 u450.4 4689 S6E,
10 18,100 16.790 655.0 123%.1 655.0 755.7 0 975.6 00 52423 37.33 «26,72 823.8 B886.6 ~499.6 380.7 499.6 S59%u,
15 15.170 17.580 67042 1197.3 670.2 763.1 0 922.5 200 50439 38,72 =21,39 859.2 820.6 =537.5 299.6 537.5 62249
30 16.280 19.910 708,38 10684,5 708,38 765,8 o0 T6T.S 00 85,03 82.39 =4,57 960.3 770.8 =647.7T 62.1 687.7 ToS.&
50 22,190 23.090 73A.,2 954,2 738,2 716.4 0 630.% 00 H8.31 646,78 14,72 107P.6 T43.1 =786.2 -188.0 7T86.2 618.1
70 29,680 26,260 74140 8l1.0. 74le0 632,9 0 3567,2 100 38,70 51.08 33,73 11791 763.8 =917.9 =423.2 917.0 930.%
85 20.450 28.610 731.8 T08,3 731.,8 537.9 o0 4584 «00 80,21 54,02 46,11 1245,7 776.5=1008.0 <559,2 1008,0 1013,7
90 29320 29,410 T27.8 673.0 727,8 502.1 o0 44B.g 00 #le.TT 54.98 49,79 1268,%5 T78.3-1038.8 ~594,0 1033.8 1042.0
95  30.150 37.180 724.4 652,1 728,3 478.8 0 NB2,8 00 B2,76 55.86 52.60 1290, T708.7-1068.2 «626.6 1068.2 1069,
INCS INCM  DEV  TURN CAMBER SOLIDTY D~FAC OMEGA=R LOSS=P LOSSeP P02/ EFF-P EFFeAD OMESA-B M=) ve2 Mlal  Miep
%SPAN OEGREE DEGPEE _DEGREE DEGREE ) TOYAL PROF I POL. TOVAL YOTAL SHOCK
=5:05  1.87 5,13 67,53 70.83 204336 2037 3834 0601 0601 146351 8250 .B32; <0000 .5980 1.1634 TIeN 7978
10 8,18 249 4,27 64405 65.86 2.2864 L2538 2038 .0397 L0397 1.7028 .8904 .BB16 .0000 .6092 1.1389 .7676 Y833
15 “3439 2471 5,47 60411 62490 201574 L3118 1358 ,0292 D292 1.7251 .9208 .9143 0000 6247 1.0978 .8025 7534
oy =2.82 2488 9,14 46,96 53.26 1.9033 L4158 0889 .0328 L0828 1.718% .9625 .9595 .0000 .6639 ,9789 .9027 ,.e9%8
50 =3.78  3.1% 10,38 32.06 39418 16882 LBET3  .0T6B .0220 <0173 [.6M%% .9292 ,9240 <0189 6934 .BN67 1.0222 .6593
70 =07 4,06 12,55 17,31 26,91 1.5335 4933 L1825 ,0386 40320 ).5422 L5387 _.8291 0280 6955 .7105 1.1167 6690
8s o76  8.38 16,20 791 19.78 14420 5035 .2228 +0536 <083 1.8136 7170 7030 03Th L6836 .6104 1.1755 .6729
90 486 4435 17,50 5419 18,32 144148 L5115 22537 L0579 JOA82 §.38B3 6711 .6556 <0883 6801 .5809 1.1936 .6717
95 «81  8.15 18,45 3,25 17.48 13890 5125 42725 .0595 <0893 (3741 6816 .6253 <e%61 6773 ,.S611 2.2108 .6786
NCOR=1 WCOP=1 WC/A-1 T02/ P02/ EFF~AD EFF~P STA=§ STA=2 SLANT=1 SLANT=2
RPM &nnzsscﬁtgg45£c,rox POl ¥ % CEGREE DEGREE
81200 19198 4329 §,1629 1:5786 65,496 86+32 5.0 6.0 86.05 95.02
STATOR
DIA~} D!A-z vO~i Bt=g !f yiey Vie2 VQ'el vynte2 U=l
XIPAN 1y IN rrgstc mszc Fusgc nxggc FY/SEC 'ustc oguu DEORH oeoau DEdR n/sgc F%}c_c_;rn c ry_;tc msgc msq
5 17720 18.%80 1159.1 695,55 T703.,% 8.8 92%4d ’21.1 2,68 ~1,77 =22. 48,35 T762.3 38 .5 ' ?‘
10 18.3%0 19,130 1167.3 72001 751.6 T19.6 893,1 9,5 89,93 233 =17.91F 42,00 790.9 ] 2‘:-9 ‘6‘706 63001 [ 1
15 19,070 19.780 11563 T35,9 782,84 T34.0 034,2 sz.; 87,83 8,07 «12.68 41,80 802.% 8.5 175.6 <6a¥.1 675.Y ¢99.8
30 21.38¢ 21.600 1097.3 757.5 825.1 TSS.5 722,9 61.2 85,20 8.63 .79 42,99 827.2 1032.5 «26.3 =70%.1 V89,0 765.3
50 zz.s;o 2~.=oo 1oga.g Z:g.z 3»5.3 Zna.s egz.g so.: _;:.:: 3.00 16.72 sr.xs 84248 11010 =282.1 -:g;.a ::z.: ::;.:
70 ¥4 26,880 88¢. 20 26, 897,77 3,1 - 0 989, ol
85 28.860 28,900 779.7 568,3 636,% Sggfé' 450.% ‘5’0 35,30 1.92 ox'g%‘ 60, g gl.z 155.6 ;2.101005-0 1022.5 1024.0
00 29.570 29.600 750.0 533,80 603,7 T30.5 488,9 21.2 36,80 2,30 #8.96 62.69 853.4 1156.1 -602.0~1027.6 1047,7 1088.8
95 304280 30.270 73%3e1 S505,7 582.7 S05.2 44146 22,7 37,16 2,37 #7.,22 64,30 858.1 1165.1 ~629,8-1049.8 1071.8 1072.5
INCS INCM DEV  TURN CAMBER SOLIDTY D-FAC OMESA=8 LOSS~P LOSSP POZ/OI!‘A—G:rr-nD eFPeP Mo} Me2 Mieg M=l
&SEA_ DEGREE stneg QEGREE DEOREE DEOREE 3 _ rotgg Pag;,h 04 SHOCK _ TOYAL sxl;xc e b ’ 2t
2,58 6.%8 14,75 58,431 62.57 2.1058 ,5885 1827 .0339 .9¢eo 082 .0000 1.0556 .5919 .Too2 .82M)
'0 1085 6410 38,35 47,58 59,65 240260 5616 1778 .0338 0339 ,9093 0808 0000 7921 1.0608 .61843 .7233 .az;o
158 1,22 557 19,53 43,33 ST,iN 1.9438 5378 L1819 .0867 L0377 ,908S .035% .0000 7810 1.045%5 .629S .T302 .83%0
30 1,51  3.32 18,65 36,57 51480 1.7508 L479% L1359 0387 L4387 ,9365 .0000 .0000 8109 ,9882 .6527 .7890 .38%
50 =2,5% 2,97 318,60 33,15 88,78 15473 .4336 .o;:; :gz;; .oz;; «9698 ,0800 .0000 .07:: .:;a: .g::s .;g;: .::::
70 “3.18  J.00 15,07 32422 48D 103862 L8359 .09 . 2019 nggli, . — _ o J748 O7H . 3
85 “1.39  5.12 16,98 33,38 45,34 1+2863 %860 <0818 0316 .ogxc 9782 0006 .0000 .0508 .678a .8863 .7378 9886
90 «,39 6421 1802 38,10 85497 142555 (5569 <0P7TY 0389 L0389 9757 .0000 .0000 8268 .6343 4526 Ta2s 9860
95 .08 [ 9% 2- 18.90 34,59 46476 342278 58316 2103 <0449 o‘.b’ +9738 0000 + 0000 »81684 8341 .4298 .Tu86 .990)

NCOR=1 WCOR=%
RPM

WC/A-L T02/
BIY

PO2/

_pO1

EFF~AD EFF=p
L1

SeFTY
81200 19198 43429 11,1620 15143 77,2647

78,68

STA=3 STA=2 SLANTel SLANT=2
DEGREE DEGREE

11.0 12.0

90.00

90.00
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Blade-Element and Overall Performance with Stator-Hub Slit Suction
110% of Design Speed

ROTOR
DIA~3 [Cla=2 V=1 V=2 VM=~4 VM=2 vVO=-1 vo=2 Beg B2 B~y Bta2 vi'=1 Vi=2 VvO'=1 va'e2 U=} y=2
% SPAN 1N Ih FI/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE NEGREE DEGREE OEGREE FT/SEC FY/SEC FY/SEC FT/SEC FY/SEC FT/SEC
5  13.120 16.030 6815 2268,7 681.,5 T41e0 +0 1029.8 00 54.26 35,92 «31,9% 792,2 87343 ~464.7 862.0 H64.7 567,8
10 180400 16790 6560 124947 65660 7709 0 983.5 200 5190 37.28 «26.75 824.S5S 863.7 -~990“ 388.8 &£99.4 59.,7
15 154170 17.580 6718t 1212,6 67144 776.1 «0 931.6 00 S0.19 38,66 =24,66 86040 356.9 -537.3 303.9 537.3 622.7
30 18,280 19.910 71042 1092.7 710.2 778.1 «0 766.8 00 L4.54 42,33 =8,46 961.2 783.2 ~687.5 61,5 687.5 705.2
S0 224190 23.090 73%.: 955.,5 739,11 T722.7 0 625.0 200 40e83 86,78 14,96 1079.1 750.% =786,.0 ~192.9 786.0 817.9
70 25.880 26.260 741:0 BD07.1 Tul.9 638.3 o0 498,90 08 37473 51.03 34.29 1178.9 775.5 ~916.7 =436,1 916.7 930.2
85 28.450 28.610 T31.1 698,00 73i.1 SBuc.s 0 H41.8 00 39.28 S4,08 46.61 1245.0 787.2-1067.7 =571.7 1007.7 1013.8
00 294320 29.410 72648 664.3 720.8 502.4 «G U38.4 206 4088 55,01 50.40 12677 788.8=1038.6 ~=607.3 1038.6 1081.7
95 304150 3IN.180 7232 641.,7 T23.2 M77.8 oG 128,.3 00 41.B87 55,89 53.27 128Y.8 759.,4~1068.0 =640,7 106840 i069.0
INCS INCN oV TURN CAMBER SOLIDTY D-FAC OVYEGA~B 1.0SS=P LOSS~P P02/ EgFF=P EFF=-AD OMEGA=E M=} Ma2 Y-l M2
%SPAN DEGREE DEGREE DEGREE DEGPEE DEGREE TOTALPROFILE POL TOTAL _TOTAL SHOCK
=5.10 182 4,76 BT.B6 T0e83 2.4337 L1913 3523 L0618 0614 1.6800 <8217 .B0B6  .0000 5948 1.1787 L7351 .8113
10 =4e23 2488 1,25 64403 65,86 242864 <2359 41933 0378 L0378 1.7154 8963 .B8879 .000¢ .6102 1.1562 +768% .799;
15 =365  2.65 5,21 60.32 62,90 2-1573 L2973 +1276 0275 L0275 1.7386 9258 ,9196 ,0000 5260 2.1183 8036 .76B2
30 -2.88 277 P20 46478 53.27 1:9031 L4033 0854 0119 (0119 1.7155 9649 ,.9620 ,0000 .6655 9879 .9084 ,7081
50 -1,81 3410 310,41 31,77 39.14 1.6880 4793 +0846 0262 0201 1.631& <9215 ,9159 .nlab L6943 .B8487 1,0238 6664
70 "e06  8e07 14,12 1647% 26,91 15335 L4796 <1660 <0393 L0327 1.49°2 8307 .8211 ,0239 .6932 .7081 1.1170 .6892
85 B0 e8] 16469  Teu3  19.73 14420 L4911 42296 0547 L0455 1.3898 .T03 6862 370 6826 6057 1.1751 .683)
90 B9 4.38 18.10 4.62 18.32 1-4148 ,4991 .26)2 ,.0588 D893 1.3624 .6512 .6358 ,gu3> 6790 .5741 1.1930 .6816
95 e85 4419 19412 2462 1748 13890 L4998 2795 L0602 .0502 13466 6198 6037 ,0U6l 6761 5529 1.2100 .6887
NCOR~1 WCOR=1 WC/A~1 TOZ/ PO2/ EFF=AD EFF~pP STA=1 STA=2 SLANT=1 SLANT-2
RPM  LBM/SEC ;B?4SEC T01 PO1 % DEGREE DEGREE
G
81170 192,04 43,30 1,1609 1.5676 85.121 66.18 5.0 640 86405 95.02
STATOR 5
DIA=1 DJA= v=1 v-2 VM-1  ¥YM=2 vO0=-1 VO-2 B~ B-2 B'=1 B8'=2 y'=1 y'=2 yo'el vo'=2 U=l U=
% SPAN la INJ 2 FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT,/SEC DEGFEE UEGREC OEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC Fi/SEC
5  17.720 18.580 11751 727,80 71b.1 T26.2 931.7 =26.7 52,45 =2.13 =23.00 #3.32 778.1 990.3 304.g =688.8 627.7 658.1
10 184350 19,110 1185.6 753.6 771.6 753.2 900.1 20,5 49,40 1.S4 =17.97 41.07 B11.3 999.1 250.2 =656.4 650.0 676.9
15 19.070 19.750 11748 767,77 B00.8 T66.4 85%.4 44,7 47,02  3.34 =12.93 40.50 822.2 1007.9 183.9 =658,5 675.5 699.2
30 210180 21.600 11069 TT1.8 838.4% T68.8 T22,2 675 40.72 5.02 180 42.21 BU40+7 1038,2 =26.6 ~697.6 T4B.8 765.1
50 23.970 24.200 10102 759.4 810.9 758.0 602.3 46,8 36,58 349 16,92 46.91 849.3 1110.3 =246.8 =810.9 B849.1 B857.2
70 26.790 26.680 878.1 676,88 732,1 676.56 4B4.9 14,9 33,51 1.25 32.35 S8.16 B868.7 1156.6 =464.0 =937.2 9uB.9 952.1
86 20.860 28.900 T76.1 S78.4 64C.7 578.2 437,9 14,1 4,36 1.40 42.37 60420 BETe7 1163.7 =584.4=100%9.6 1022.3 1023.7
90 29570 29.600 744.§ 538,88 606.6 538.5 N31.5 18.3 35,98  1.95 85,48 62.41 B6GB 1162.7 =615.9-1030.2 10474 1048,5
95 304280 30.270 72349 S511.3 SBUM4 510.9 42T,2 2047 36,17  2.32 4T.7T 64,09 £669.6 1169.1 =643,9-1051.5 10711 1072.2
INCS INCM DEV  TURN (CAMBER SOLIDTY D~FAC OMEGA=B LOLS=P LOSS=P P02/ OMEGA=BEFF=AD EFF=P  w=1 Me2 Mt'=1  Mte2
%.SPAN g GREE DEGREE DEGREE DEGREE DEGREE TOTAL PROFILE PO1 SHOCK  TOTAL STATIC
s 224  6.2% 19.38 54, 62458 21052 .5706 +1399 .0332 .0225 <9280 ,.g452 +0000 8361 1.0737 .6202 +7189 .8516
10 131 S.87 17,55 47.85 59,67 2.0255 5436 1781 0440 <0337 49073 L0416 0000 7861 1.0808 L6448 7455 8548
15 BT 5.23 18,79 43.68 S$7.15 1.9427 5015 1861 L0478  .0383 .9042 ,0365% .0000 L7698 1.0632 6585 L7485 B6us
30 =2:05 2:79 19,06 35.70 51.82 L-7502 84633 <1597 L0454 L0819 <9283 ,012S .0000 L7755 .9972 .6662 .Te2s 8962
50 =2.96 2.56 18,25 33.89 04.78 1.5474 L8205 L4944 .0305 L0305 9611 ,q000 -0000 8381 .9009 .6573 .T604 ,9610
70 4,04 209 14¢15 32.26 44,39 L.30863 ,4218 G605 .621€ .0218 .9800 ,09000 <0000 .8839 774y L5851 .T69p 9579
85 =2.35  4.16 16,86 32,96 45.33 1.2865 L4668 0805 <0313 L0313 «9TB6 ,p300 <0000 <B44N  L6T69 L4963 7599 L99RI
90 =1.30  5.2% 17.68 33.48 45,96 1.2553 L4972 .09%9 .0382 .0382 .9764 L9300 L0000 ,.8229 L6479 L4605 L7536 L9938
95 =1.02 5.7 18,64 33,85 46,75 1.2271 ,5z24 41082 .0U40  (OWUO <9TUT L0800 0000 <B102 6288 L4357 7556 .99
NCOR=1 WCOR=3 W(/A-1 T02/ P02/ EFF=ADC EFF-P STA=1 STA=2 SLANT=1 SLANT=Z
RPM LBM/SEC LBM/SCC TO2 POL % DEGREE [DEGRFF
SQFT
B8117.0 192.04 43,30 1,160° 1-U949 75.620 T7.08 11.0 12.0 90«00 9G.ul
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Bilade-Element and Overall Performance with Stator-Hub Slit Suction
110% of Design Speed

ROTOR
DIA=1 Dla=2 v=3 v=2 VM=1  VM=2 y0=1 VD=2 B=i B=2 Btey B'=2 Y=l V'=2 y0t=1] V0'=2 U=} U=2
% SPAN IN IN FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FY/SEC DEGREE DEGREE DEGREE DEGREE FY/SEC FT/SEC FT/SEC FY/SEC FT/SEC FT/SEC
5 13,120 16,030 ©838.1 1203.6 638,1 24.1 «0 1013.0 «00 54,39 36,07 =31,46 789,5 848,39 ~464.,9 w43,0 64,9 568,00
10 14,100 16,790 652.5 1223e4 65245 75241 o0 964,.8 e00 52406 37.44 =26.17 821.8 838,5 =499,6 369.8 499,6 595.0
15 15.170 17.580 667.6 1137.5 667.,6 757.0 oD 914,8 «00 50,38 38,83 ~-21,04 B857.2 812.1 =-537.6 291.8 537.6 623.0
30 18,28C 19.9i0 705.7 107843 705,7 758.0 o0 76647 v00 45,29 42,52 =4,55 958.1 762.9 =647,8 61.2 647,8 7T05.5
50 224190 23,090 734.,6 950e1 T34.6 T0%.1 «0 6J32.2 «00 81,69 46,92 14,71 1076.2 735.4 =786.3 =-186.0 7T8£.3 B18,2
70 254880 26,260 37,4 5125 T37,4 626.5 e0 517e4 000 39,55 51418  33.36 1176.9 752.9 -917,1 -413.1 917.1 930.5
gs 28,450 2B,BiIn T2B.3 T05.3 72B,3 531.6 «0 46344 00 41,09 S4.15 45,99 1203,7 765.8~1008.1 ~550.4 31008.1 1013.8
90 294320 29.410 724.4 67642 T24.4 98,1 «0 457,2 00 42,57 55.11 49,58 1266.6 768.8~1039.,0 ~585,0 1039.0 1042.2
95 304150 30,130 721.1 6577 7211 477.4 o1 45244 00 43,45 55,98 52,26 1289.0 7T80.3~1068,4 =617.1 1068.4 1069,s
INCS INCM D&V TURN CAMIER SOLIDTY D=FAC OMEGA=B LOSS=P LCSS=P P02/ EFF=P EFF=AD OMEGA=B M-} M=2 Mt=3 M2
%SPAN DEGREC DEGREE CECREE DESREE DEGREE o TOTAL PROFILE POl TOTAL _TOTAL SHOCK
5 U 94 1B3 B4 6753 T0eB83 2 4335 2142 3379 0592 <0592 16324 L8276 L8350 <0000 .5915 1.1511 7325 .78S8
10 “4,07  2.60 U 83 63,61 ©65.87 2,2663 ,2588 L1910 #0375 <0375 1.6999 ,8965 ,6883 L0000 L6067 1,1277 .7657 L7729
15 23,88 2482  5.83 59,87 52,90 21572 3153 1279 <0277 #0277 31,7221 9249 .9187 0000 ,6221 1.087% .8007 <7437
0 =2:69  2.97 9416 4T¢NT 53426 1,9032 L4225 L0447 0117 <0117 1+7166 9656 .9628 L0000 ,6608 9724 +9005 .6679
50 =163 5.23 1017 32421 39,14 31,6881 L4938 L0739 ,0212 0169 1.6498 .9323 ,9272 +01%7 6897 ,Bu23 1.0195 .6519
70 203  4e20 13s18 17.82 26,91 145335 ,5045 L1435 40391 <0324 15258 L8409 L8312 0241 L6897 L7110 1.11%) .6586
85 «90 4,51 16408 3,16 19,74 1.4420 ,5138 2221 00535 JOH42 1.4273 7236 « 7095 «0372 ,6800 +6105 101730 +6628
920 «99 4,48 17.29 5053 18432 1.4148 5208 .2512 <0576 <0478 1.4042 .6813 ,6658 L0416 ,6767 .5830 1.1912 .6628
9% .Q“ “‘23 18011 5.72 170“6 h3690 .521“ -268‘ u0591 !0“85 103922 065“8 05385 00“63 067“0 05653 102085 l6707
NCOR~=1 WCOR=]1 WC/A=l TO2/ P2/  EFF=AD EFF=P STA=1 STA=2 SLs77~1 SLANT=2
]PU LBM/SEC ggw,ic,mx,. _Pui ] % DEGREE DEGREE
FT
01210 191.47 43,17 1.1641 1,5864 85,797 86.86 560 6.0 86,05 95.02
STATOL:
. OIA=1 DIa=2 V=) V=2 VM=)l  VMez V0=l VQ0=2 B=] B=2 Brel Bt=2 Vel V=2 yGt=, y0t=2 Je] y=2
X3PAN 1n) IN FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE DEGREE DEGREE FT/SEC FT/SEC FI/SEC FT/SEC FY/SEC FT/SEC
5  17.720 1B.580 1166.4 6759 69141 675¢1 91Ue7 =211 52,92 =183 =2°.53 45,16 748.4 858.1 286,7 =679,5 627.9 658.4
10 184350 19,110 1154.7 701.6 Tul,0 700.9 883,11 29,6 49,89 2,40 =17,38 42,74 779.7 954.3 232.9 -647.6 650.2 677,2
s 19.070 19.740 1164.5 719e2 T72.,9 7173 B43.7 51,3 47,53 4.09 =12428 42,10 791.6 966.8 168,2 -6u8,2 675,82 699,5
30 214140 21.600 1089,3 749e2 B815,8 T0Te5 7224z 5040 #1.49 3,83 1.87 43,73 B8317.9 10348 <~26.9 ~715.4 T49.1 7T65.4
50 234970 24,200 1003.7 74048 T97,6 7394 509 1 45,6 37,35 3.52 16.76 u7.67 B34.5 1098.4 -240.2 =812,0 B8u49.4 857.5
70 264790 26,880 B80.6 6593 T19,5 ©6958.9 507 5 22¢) J5.20 1692 31654 50,67 Bube)l 114Ce6 =u8].7 =330.2 949.,3 952.5
85 2B.B6C 2B.9n0 T7B,7 559,97 628,8 559.7 459,3 15,8 36416 1.62 41,86 60.97 Bu44.7 1153.5 =563,4-1008.3 1022.7 1024.1
90 29.570 29.600 750,7 S24e? 597,8 524e4 454,0 18,5 27,23  2.0) 94,81 63,02 Bu42,9 1156.4 «593,9-3030.4 1047,.8 106E,9
95 304240 304270 733.9 5019 578,9 5S01+5 4512 2044 37,93 2,33 46,98 64,51 BuB.C 1165.6 -620,4-105242 1071.6 1072.6
INCS  INCM  LEV  TURN CAMBER SOLIGTY D-FAC OMEGA=B LOSS=P LOSS~P P02/ OMEGA=B EFF=AD EFF=P M=l M-2 LAES W 1P Y-}
%SPAN JEGHEE DEGREF DEGREE ODEGREE DUGREE TOTAL PROFILE PQL SHOCK _ TOTAL STATIC
5 2.79 6,78 14,68 54,75 62.57 2.1061 ,5997 L1448 L0344 L0245 +9281 041 «0000 +8365 1.0421 5745 6869 L8143
10 186 6412 18.38 47,48 59,63 2,0270 ,5707 <1791 L0441 L0349 .9100 +0376 L0000 .7922 31,0482 ,5979 .7125 .8132
15 1e42  5.76 19455 43,42 57,12 1,946 ,5461 ,1805 <0403 <0377 <9105 <0334 ,0000 .7829 1.0344 ,€148 .7190 .8260
0 =1e18  3e64 17.84 37,66 51479 1.7513 L4862 L1249 0256 L0356 9422 .0000 L0000 .8265 .9809 L6849 .7396 .8907
50 ~2.18 3436 14,29 33,83 44,78 11,5474 L4822 L0650 +0210 +0210 .9735 <0000 L0000 L8933 .B893% L6392 .-T8ST 9478
70 =2e32 3481 14.B2 33,27 44,34 1,3862 L4495 L0554 40200 <0200 <9817 0000 L0000 9014 L7729 ,S671 .7u66 9812
85 =53  5.98 16.6% 3Iu.5% 45,3 31,2864 ,5021 .0830 40322 0322 .9779 +0000 000 L8517 L6764 L4782 .7366 ,9850
90 W43 7,04 1775 35,19 45,97 1,255 L5319 0999 +0398 0398 .975]1 0000 ,0Q00 .B8268 ,.6513 ,udpS L7323 .9838
95 «Ta Tu56 18466 35,60 46,76 142271 5551 1140 <0464 L0864 9728 <0000 .0Q00 <8118 (6358 Lu259 7354 .989g
NCOR=1 wWCOR=1 WC/A=1 T02/ P02/ EFF=AD EFF=p STa=3 STA=2 SLANT=1 SLANT=2
RPM  LBM/SEC LBM/SEC TOL PO1 % % JEGREE JEGREE
SGFT
Bl21+0 191,47 a3.17 1.1641 1,5251 78,037 79.44 11«0 12.0 90,00 S.03
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Blade-Element and Overall Performance with Stator-Hub Slit Suction
110% of Design.Speed

ROTOR
DIA=2 DIa=2 V=) ve2 VMol YMa2 V0wl V0=2 Bs} Be2 flel H'e2 V'el V'a2 Vitel V0'e2 Usl Ue2
WAN e - lar *V/SEC PY/SEC FYrSEr FY/ASPC PY/SPe:
13,120 16,030 634.2 1282.7 &34,2 T0).6 'V 100000 »00  S4487 624 *31,56 786,3 B25,7 =ublL,8 432,1] W64,8 567.9
10 16.100 16,790 48,3 1198.9 648,3 730.2 0 95048 200 82.87 37,61 =28,97 810,48 612.7 «599,5 356,0 &99.5 59,8
6 185,170 17.580 663,21 1361.4 653,13 733,8 0 9004 00 50,88 30,01 -70.69 853,6 785.0 =537,5 277.6 837,8% 622.8
0 318,280 19,910 700.6 1081.8 7Y00,6 731,9 0 769.0 00 4639 42,72 8,91 954,2 7369 =647,6 63,6 647,68 705.8
B0 22,190 23,790 730.5 oW7.3 730,55 696,2 0 B82.3 00 42,67 u7,08 1u.17 1073,3 720.3 =786, 2 «17%,7 786.2 B18,0
70 25,880 26,260 T30 N T BZS. LTSS N 822, T VUL T TUTVO0 RIS 5025 1,92 1175,8 T36,.% #9169 *388,8 910,9 930.%
86 28,480 28.610 7T27.5 7T21.0 727,85 529,68 0 48%.3 00 L2.78 SH,3R  4N,T2 1243,1 TAS, 6-1007.9 =%24,5 1007.9 1013.6
90 29,320 29,810 723.8 £92.1 723,8 494,68 o0 48349 W00 8B40 5S,13 48,45 1266,1 T46,223038,.8 =558,0 J038,8 1042,0
95 30,150 30,180 720.6 672.6 720,6 470.9 oG 4803 100 45.56 53,99 51,38 1288,5 T54,2«1068,2 =589,0 1068,2 1069,2
INCS INCM DEV  TURN CAMBER SCLIDTY NeFAC OMEGA=B LOSS=P LOSSeP P02/ EFF=P EFF=Ap OMEGA=R uey o2 Mim]l M2
&M urmz UEGIEE DE"P"E "DEGREE" PRI 1’01‘lt. “TOTAL SROCK
2e1 515 67,79 70483 2,4336 2373 3282 L0375 L0575 1.,6288 .8323 .B2p1 ,0000 .5876 1,3280 .7291 .7618
10 -3.90 zo77 5602 63,58 63,86 2,2863 2831 41959 L0385 0385 1,686 <0933 (8B30 .0000 <6025 1,1012 7620 Y668
15 =3,29 3.00 6.18 59.70 62,89 2,157Th 3427 1414 L0307 L0307 1.,7003 9166 ,9099 L0000 6174 1,0598 ,7963 ,V16)
40 =2,89  T.18 8,80 47,03 53,25 1,9030 4881 L0587 L0158 L0154 1.7101 9562 9526 .0000 +655%1 9545 898 6624
80 «1.50 k3 9463 32,91 39.14 1.6886 509 0633 ,0182 .013‘ 1.Q715 9428 ,9383 dOLUO L6854 B384 1.0343 L6374
70 Ti32 Ba2L ITVTS IE, O3 CUEITL TVWISE UBSHUR 1300 ;06D U292 1,972 Ge2e 8333 ,u2ul L6880 L7211 1.1119 ,6ed0
85 W91 ueB3  N-B1 9,46 19,74 1.4420 5367 .2099 .0517 JON23 1,6756 +7823 47385 0372 6794 L6227 11,1718 L6us2
90 1,00 4s49 16436 6,68 18,33 1.4308 5459 L2616 L0566 D466 1. 4520 oT103 26940  JOMIB 6762 ,59%2 1.1904 (6617
95 95 429 317419 8,65 17,408 11,3890 ,SuB2 ,2618 L0589 D884 1.,4392 6817 L6650 «OBB2 6735 L5TRS 1.2080 6468
NCOR=3 #CCR=1 wo/A=1 T02/ P02/ EFF=AD EFFeP STA={ 5TA=2 SLANT=L SLANT=2
"PW - LEN/SEC ggnzgnr,brAmum,or““mmm‘_mmwmm‘".”w.,“”,"..m oeoREr
" DEGWEE
B119¢0 190,47 43,06 161680 1,608) 84,457 87,59 3,0 6,0 86,05 95,02
STATOR
DIA=1 Dia~2 v+l VM=1  VM=2  V(0=i Vo= 8=l 8=2 ate} B'=2 y'=g Vi'=2 Vvote) V0O'=2 ye} =2
ASPAN TN ™ r?zscc '*)Stc FT7SET T/ C PT/SEC rY/5EC PP DESREE DEGREE OEOREE FY/S¢c wY/5ec #Y,/Src rY/ %c PT/5¢c FY/5E¢
5 17.720 18,580 1121:9 6396 663,3 638,4 9048 3042 53,75 ~2.T4 *22,66 47,15 718,9 939.] 277,0 ~6BA,4 62T,A 658,
10 18,350 19,110 11257 638.9 733,04 658.2 B870.7 27.8 50.67 2.4l *17.18 0,61 TU6.B 920.5 220.6 ~6u9,2 650,14 677,40
15 194079 19,760 1112.0 6724 739,1 6703 83007 B3¢3 4B, 33 455 e114385 43,9 TI55,7 930.,9 155,00 ~64dH,0 675,6 6994
30 21,140 231,600 1067,7 722.9 784,51 T21.8 728.3  03.5 42,71 3.48  §,7Y 48,00 TBo,0 102046 ~24,0 =721,7 46,0 765,3
650 234270 244200 9973 72347 01,9 722,84 618.Y  4he2 38,35 3,50 1644y 68,37 816,06 1087.8 =230,4 ~A13,1 B9, 2 PST,..
70 286,790 28,880 891,27 6879 TS, 8 87,3 SIS 2942 F6,6I 2453 IV,2T 96,33 830,31 1133.9 =617,6 =923,1 949,1 992.)3
86 284860 28,900 79246 35948 627,0 5504 4BU.T7 198 37,72 2,03 40062 60.87 826,5 114G.7 =837, 7«1004. 1 1022.5 1023.9
90 29,370 20,600 765.0 525.3 595,3 524,99 u48C.3  19.0 38,91 2,08 43,63 62,90 822,6 1156,0 *567,3=1029,6 1047.6 10um,7
96 304240 304270 747,06 50246 BTH0 502.3 u478.9 18.8 39,84 2015 45,90 64,51 825,0 1167,2 =592,4=1053,6 (071.4 10?24
INCS INCM  DEV  TURN CAMBER SOLINTY DeFAC OMEGA=B LOSS=P LOSSeP 502, OMEGA=R gerean EFF=P o, M=2 Miei{ M1=2
% SPANSCGREE MEGREE DEGREE DESREE T e : TOTAL PROFILE REY SHOCK - TOTAL STATIC
s 3466 7,64 13.76 56,49 62,56 2,1066 6232 L1447 (343 L024b 93¢y 40419 <0000 oBHOH 13,0145 L5423 L0558 L7962
10 270 6,95 18437 48,26 59,61 240280 45952 1789  ,0uM)l L0351 .,9135 L0368 +0000 7979 1.0163 .5599 .6TBp  .TESS
15 2,28 64062 20401 43,78 57410 1.9460 5716 L3760 L0456 L0374 9184 40322 0000 7907 31,0020 L5725 LUASA 7926
20 ol 4,92 17047 39,26 51,77 1.7928 5025 ,1062 L0303 L0303 .9525 <0000 0000 #8531 ,9%87 ,6202 .707A 8757
0 -1+48 Be3h 1428  IU.BY  GHT9 145476 L4592 L0608 (0195 L0195 9757 L0060 GOUD 9028 L8869 L6226 LT2B) ,93%8
70 =90 .28 159U 34,08 NG 3T 10986 veeNs 0822 C 02T P92 L0000 <0000 J890P L7815 L5660 .TS508 9790
85 1,02 7,53 17.08 35,69 43,34 1,2863 ,521Y 40973 L0378 L0378 ,973u 0000 0000 <8326 LEB7L (4763 LTI92 .97R2
90 2¢32 8472 17.8p0 36,83 45,97 1,2553 85534 L1152 L0489 (53,9705 0000 0000 <8079 6622 .uu%2 L7128 ,9797
98 2.65 9,41 18,47 37,89 u6.76 1.2271 5783 L1282 L0522 .22 9657 L0000 0000 oT9S2 L6458 ,u2e7 ,T128 ,986:
NCOR=1 WCOR=1 we/A=) T027/ po2/ EFF=AD EFF=P STA=] STa=2 SLANTY®1 SLANTe2
RPM  LEM/SEC :svgstc TO1 PO L S 1 oEGREE  NEoerE
oF
811940 190497 43,06 31,1680 1,549% 79,256 go.aa £1.0 12,0 490,00 90,07



Blade-Element and Overall Performance with Stator-Hub Slit Suction
110% of Desi g.: Speed

ROTOR
Ola-1 OlA-2 V-) ve2 T YMe2  VQ=i 2 8t- Ve Vie2 Vo'ey VQi1=2 U= u=2
&thm IN 1N FT/sEc FT/SEC FT/seé Fr/sec FT/SEC r7/2£c oaneE oeGREE o:ﬂneé DiGRE% fT/sEé Ft/sec P??:sc FY/sEC r?/séc FT/5Ec
134120 16493C 6402 1253.4 640.2 73540 «0 3 «00 50 35.99 =31+32 T791.3 86¢. -065.0 4u’l, ; 468, 568,2
10 I4.310C 164790 65446 1232.7 6&Sh.6 76240 0 968, e +00 51- 1 37-36 =26:11 B23.6 8493 =u99.8 373. 4«99.% 59%.1
16 35,170 174580 66948 119 ¢3 669,8 TEU2 0 9203 00 50.28 38,74 -21-20 859,09 820¢6 =537,7 297.,1 537.7 623.%
30 18,280 19.910 70841 1084¢7 T9B.1 768e5 o) T68.2 00 #S.0T B2.43 =846 950.2 T70+5 ~6u7,9 62+5 6879 T0%.
50 22,390 234090 7373 9543 7373 71540 0 632,90 00 #l.48 ge.pz g gs 1078, T¢le2 -70?.3 =186.8 7865 06184
70 25,880 264260 74002 8128 T4p.2 632.8 «0 51041 N0 38.86 Sg.08 33,57 1178.9 762.3 =917,3 ~420.7 917.3 930.8
85 28,450 28,610 7343 T05.1 731.1 5372 0 456,6 000 4038 5405 46006 1205.6 TT4.8-1008,4 =557.5 10084 1014,1
90 29,320 29.410 727.1 6T4el 727.1 5025 0 H49,2 J00 42482 55,02 99,73 1268.4 T77.9-1039,2 =5a3,2 1039.2 1042.%
9 3043150 30180 723.» 55346 723.8 U4B0e2 o 4U43.3 00 2.7 55,89 52,51 1290.7 T89.4=1068,6 =626,4 1068.6 1069.7
NES INCH  OFV TURN CAMBER SQLIDTY D~FAC OMEGA =B LOSS~P L ?5 P02/ EFF~P EFF=AC OMEGA=E M=) Ma2 Mlal M2
SSPAN DEGREE DEGREE UEGREE DEGREE DEGREL TOTAL PRo LE POL TOTAL TOTAL SHOCK™
=5.,02 1489 5439 67,31 70.83 2.4335 ,2027 L3425 0601 0 11,6333 8251 .8123 0000 5936 1.1622 7343 ,7977
10 “Be18 2481 4489 63,46 65,07 2.2863 ,2u87 L4959 0385 L0385 1.7009 .8939 +8854  ,pp00 +608° ;.1309 7676 7839
15 “3,56 2,73 5467 59,95 62.90 2,1572 3115 43368 4029 40296 1.7224 <9199 9134 .0p00 L6244 1. 8026 TS24
%0 =2,78  2.88 9,11 47,03 53,26 1.5033 4162 L0515 0135 .0135 1.7137 .9606 9576 L0000 6633 3791 9025 6954
0 “1.73 3,18 10409 32019 39,14 1.6882 L4893 .0915. 02346 16435 g. 49198 b ,6925 8466 100217 6575
70 -.02 H.xo 13435 1751 26491 1.5335 ,hoS2 0395 1. 14 .036 8267 i%ébl 6926 7119 .1 6676
85 .ag 8,42 166315 :-og 19,74 3.4429 ,5p84 252 o95:2 oDQ“’ .l;:* .7#52 .7018 H ,6828 -6;03 11751 .6;12
. Be38 17eby 2 18432 (o448 512 234 03 03896 6712 655 o0 6T .5 +2933 6743
:g o835  4.19 18436 3,38 17,48 }.3L9o . iz .2313 +059 gl }.:758 .6~§z +6269 .ooés 6767 45624 i.i;oe 6793
NCOR=) WCOR-1 WC/A~1 T02/ P02/ EFF=AD EFF*P STa=1 STA=2 SLANY=1 SLANT=2
RPM  LBM/SEC LeM/SEC TOy PO % % OEGREE NFGREE
SOF T
81230 191.8% 43,26 1,1633 §,5787 85,278 04633 540 6,0 86,05 95.02
STATOR
IS (R 77 r‘;f—n‘“r‘"rw s -r¥iaer :
wsean TN , T/ebe FT/SEC FYjebc FT/SEC FY/SEC . 3 W’QE "%é
37,720 18.380 1157,2 6%92.2 703,38 “:»: A BT 83.55 g ,‘2-5 2’9-5 -Gag.a g 7
10 18,380 ;9.;10 1165,4 1;5.3 756.3 B 27! W33 z-;l =T34 62.23 z- 1] zso.‘ ¢ 6 7.
16 19,070 19740 1156e8 732.5 782.8 739, aaq.g S0,2 87,Y; 3. g *1245 #1063 .°i'3 77 17 -s.o.s , i 699,
30 21.480 214600 1097.5 7%6.7 824, e 758, 722. Spe b‘.ga 3.8 §°’° Qg-i 828, ;p;!.p 28,7 -7 1.8 Ta9,3 765,8
50 232970 24200 100902 7487 804 ulo.s 609 » '- %..;gn 32} . ,:gs ,!_ H's% =280.6. -';S- 849.6 0637.7
70 26,790 20.880 882.u 665.9 726‘5' 665+ g o358 Lo s+70 ; -y s_ 35.: 9,8 952,7
35  28.860 28,950 780.3 %66.% 435,6 seo-g 882,.6 3. ss.hr 1.39. 83,9 Og. [} lsb 3 g;sl. =579, 1o§g 10229 102%,3
90 29,570 294600 75047 5290’ 6r3.7 529! 486,2 159% 176 .'0.2‘ 62,56 .szoa 1‘5]0 ’601- lo‘.-l 1049,
95 30,280 300270 732.1 %0502 583,5 54,9 #4422 3, ls 2.00 87.17 68,43 8s8.5 11569,8 =629, 7-1055 1071.8 1072,9
INCS.  INCM DEV_ . _TURN  CAMPER SOLIQTY D=FAC OMEGA=D ngﬁ%?? Po2/ w8 pFF=AD EFF~P M=} “=2 Mlel H'e2
¥ SPAN otGREE LEGREE DEGBREE DEGREE DEGREE TOYAL PROFILE PO1 SMOCK = vOTAL STATIC
5 2,40 6438 1.6y S4ekl 42,57 2.1059 5908 L, 1u35 <38 g! 9278 -o 48  .p000 .8367 1,0539 .589 o . .8258
to 1.5u 5,80 18.19 47,32 59,64 2.026 5632 31792 pak2 P3N .9003 P 300 <0000 +7903 1.059% .6li0 z 8245
15 1.2 5,59 10,38 3,38 57,13 31,0002 ,Bhgg B3k oobﬁb 9378 9088 .pW3  .p000 7800 :. nns +626% .7;91 836
2 -1.u2 3.38 17.85 37.33 51.;0 1. 75;3 .:ggé .1322 00329 «psre .2,79 +0000 .aggs 099 .53:3 .;goz '::gq
50 ~2o4H 3009, 13097 23:89 44,70 1.54 238! 0228 . 20000 883 . ) . .
720 =2.99 3.?5 14437 g 44434 1,3862 . W23 58 «p200 :%fﬁ%' :53{2 ;383o +901 o7 75g 5738 ,78868 ,9898
85 “1422 5.28 16445 34, o7 45,34 1.2868 4926 .0029 +0322 .gs . «9778 +0000 .augs 06786  J4Bun "“62 «9919
90 =32 6429 17.48 T2 45.97 4. 2553 5223 40988 0392 DY +978s +0000 8269 .6528 451l W78 <9894
o5 -4 6,72 18,33 35,15 46476 1.2273 JBU61 1108 0431 L0883} 9737 v0000 ,8182 6389 L4293 ,Tudg .99
— NCOR=1 WCOR=3 wG/A=}4 Y02/ P0i/ EFF=AD EFF=P STA=1 STA=2 SLANT=1 SLANT=2
23 ]PM L BM/SEC LBM/SEC To1 POY % [ DESREE DEGREE
SGFT
QI23:0 191405 43628 11633 {,5151 77,148 7856 110 12,0 90000 90,00
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Blade~Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 110% of De mg'n Speed
DIA=3 DIA«2 Vey VM=1 VMe=2 -y 9=2 B=2 Btey Bl hnd Vi=2 y0'=1 VO'=2 Ul U=2
urau IN IN FT/SEC FT/SEC FY/SEC FT/SEc FT/SEC FT/SEC DEGREE DEGREE DEGREE QEGREE. FTISEC FY/SEC FT/SEC FT/SEC FY/SEC FT/SEC
13:120 164030 63647 1229.3 63647 T12.4 «0 1001.,8 00 54.%58 36.13 =31.35 88,2 530.2 “46G4.7 A34.0 464,T S67,8
10 140100 16790 65009 31207.0 65049 738,7 0 98u,.4 .00 52.26 37.30 =»25,95 620.6 azz.p =499,.4 359.7 499,44 59,7
15 156170 17.%80 665.9 1169,9 665,99 74148 W0 04,4 00 50463 38,89 =20,75 855.7 T3 =537.3 281.7 537.3 622.7
30 18.280 19,910 70367 146643 70347 742.9 o0 T64,7 +00 45,80 42.59 =4.,51 956.4 T47,6 =~647.5 59.5 647.5 705.2
50 220190 23,090 733.3 Q46,3 73343 T01.5 o0 535.0 00 42,13 46.96 14,62 1075.1 727.2 ~786.0 -182.9 786.0 817.9
70 25.880 264260 7375 818.0 7T37.5 624.2 o0 528.6 00 40426 51416 32471 117647 Thheb =916.7 =401,6 9167 930.2
85 28,450 28.610 T29.4 T13,6 7294 532.2 0 WT%,3 200 41eT9 54010 45.31 1244.0 TST.4=1007.8 =538.1 1007.8 1013.4
20 29,320 29.410 725.7 6846 7257 497.8 0 469,8 o000 43,36 55,085 48,96 126740 755.7'1033-6 =572:0 103846 1041.8
96 204150 30,180 T22.5 665,5 722,55 #76.0 0 465,2 «00 44.34 55,92 S1,74 1289.4 769,0-1068.0 =603.9 1068.0 1069.0
INCS INCM DEV TURN CAMOER SOINTY D=FAC OMEGA=B LOSS=r LOSS~P P02/ EFF~P EFF=AD OMEGA=B M=} M=2 Moy M2
$§£AN DEGPEE DEGREE DEGREE DEGREE DEGREE TOVAL PROFILE POL TOTAL TOTAL SHOCK
89 2403  5.35 6747 7083 204335 42289 .3302 0579 L0579 1.6284 .8307 2184 ,0000 5701 1.1355 7311 7705
10 “0.01 2066 505 63044 65.86 22863 2746 <190 .0333 «038) 1.6884 8942 L8859 ,0000 65051 1.1100 <7682 L7559
15 =3.41 2.88 6e11 59,65 62,90 2.1573 3346 L1380 .0299 ,029) 1.7058 .9185 ,9120 0000 .6203 1.0688 ,7988 7257
30 =2.,62 MY 9419 47400 53425 109036 L4370 0523 0136 L0136 1.7092 9605 9572 .0000 +65B84 .9598 .8977 .6729
50 “1¢61 3432 10408 3234 39414 146884 L5017 0667 40191 L0149 1.6589 9390 L9384 L9147 L6383 .8382 1.0171 .bku)
70 « 04 $o017 12054 1845 26,92 1+5336 S166 #1342 0368 L0301 15492 8542 8450 L0240 +6902 7151 1.13132 L6508
90 93 Hen2 16468 0e89 18433 1o4148 (5324 (2025 0563 L0465 1e4302 7903 6850 L0813 6781 .5896 1.1915 .6534
95 .88 8.22 17,59 4018 17,48 13890 5335 42607 40385 L0478 1e41T7T 6732 6569 ,gLbl <6754 STi4 1.2090 .,6602
NCOR=1 WCOR=1 WC/A=1 T02/ P02/ EFF=-AD EFF=p STA=1 STA=2 SLANTe=l SLANT=2
RPM  LBM/SEC EBM;SEC T01 pOL % % DEGREE DEGREE
oF
81168.0 19)1.3% 43,18 141655 1.59%8 86,257 67.28 5S¢0 6.0 86408 95.u2
STATOR
DIA=1 DIA=2 V=3 v=2 VM=1  VM=2  y0=] V3~=2 B-1 B=2 Bl=1 B'=2 y'=f y'=2 yo'=1 V0O'=2 U=l U=z
&sg NlN IN F1/5EC FY/SEC FY/SEC FT/SEC FT/5EC FT/SEC DEGREE DEGREE DEGREE DECGREE FT/sEc FyssEC FT/SEC FT/sEC FT/SEC FT/sEC
174720 184580 1130¢7 655.6 676,0 6545 906,353 ~25,8 53,28 =2,29 =22.,40 46,25 731.3 9U6.9 278.,6 =683.9 627.7 65F.}
10 18:350 19.110 113644 677,6 72646 (76,8 873,.8 303 50425 2455 =17412 43,69 T60s4 93640 223.8 =646.6 6500 67t.9
16 19:070 19.700 112349 692.8 752,7 690.8 834,4 527 47,94 4e36 =11493 43,11 769,99 946,31 158.9 =646.6 675.85 695.2
30 210140 21.600 10754 T4, 9 795,22 T33.9 720,33 38,8 42,04  3.02 2.02 “4,69 B800s3 1032:6 =28,5 =T26.4 TuB.8 76%5,)
50 23.970 24.200 9968.5 730.9 789.0 729.8 e611,.8 ug.2 37,77 3,15 16472 46,21 B825.4 1095.7 =237.2 =817.0 849.} 857,2
70 264790 264880 88541 6E57.9 T17.4 6574 18,5 23.9 35,86 2,07 3095 54,68 B838.4 113841 ~430.4 ~928.3 948,9 952.1
86 28.860 28.900 78644 561,33 629.7 561.0 471.0 15,9 3b,8%1 le62 U41.2% 60.59 837.4 315347 ~551,3=1007.8 1022.3 1023,7
90 29'570 29.600 758.6€ 526.2 598.2 5326.0 “66.“ 15,7 37095 Le7l H4.LT ©3,01 834-2 11593 =584.,0-1032.8 1047.4 1048,.5
8 30.240 30.27D T4}2.8 503.2 578.4 503-0 Wéy,0 15,8 38,74 1.79 46.38 6“.5“ 838,6 11771 =607.2«1056.5 1071.2 1072.2
INCS  INCM  OEV  TURN CAMBFR SOLIDTY O-FAC OMEGA=B LOSS=P LOSS=P P02/ OMEGABEFF=AD EFF=P M=} Me2 Mlel M'=2
%SPAN DEGREE DEGRCE DEGREE DEGREE DEGREE TOTAL PROFILE POl SHOCF TOTAL STATIC
6 «18 7016 14621 55,57 62+56 241064 L6114 1841 <0342 L0245 9299 0407 +n000 #8389 11,0247 5566 .6688 .8y39
10 2428 649 18,52 47,70 59.62 2.0276 %827 1760 .0438 L0350 .9127 +0361 40000 790 1.0281 5766 .6919 L7965
15 1,06 6.21 19,82 43.58 57.11 1.9454 L5588 1768 0453 L0371 9146 0320 L0000 .789 1.G139 .5908 L6977 .80c9
30 =-.60 4622 17404 39,02 51476 147518 L4952 41105 40315 0315 49500 <0000 +0000 8464 .9667 ,631T7 ,7221 .BA76
50 =1.7% 376 13,92 34,62 L4.79 L SUTH L4518 40602 J0196 L0198 9757 L0000 .N000 .9022 .888B4 ,6298 L7370 942
70 “1.66 448 14,97 33,79 44eD% 1.3862 L4578 40584 10214 L0211 49806 .0C0C 0000 +B96T L7765 .5650 7390 9774
86 13 6:63 16468 35,18 45,34 1.2864 5110 40901 0350 L0350 9737 .0000 <0000 L5413 L6827 L4786 7295 983
90 1.16 TeTT 17,43 36.25 45,97 1+2553 5428 41080 0430 +0430. 9727 «0000 «0000 .B161 L6573 (4470 7239 ,98%o
95 1.54 Be3D 18,412 36,94 4676 1.2271 5676 (1223 L0498 L0498 «9704 «0000 «0000 +B8013 L6416 .4262 .T260 .9910
NCOR=1 WCOR=1 WC/A=1 T02/ P02/ EFF=AD EFF=P STA=L STA=2 SLANT=1 SLANT=2
RFM LBM/SEC ;au;s:c Toi POy X x DEGREE DEGREE
ar
811840 19135 43,15 11,1655 1.5375 78,970 80.33 11.¢ 12.0 90.00 90.09
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ROTOR 100% of Design Speed
D3A=1 DIA=2 vl ve2 VM=1 _ ¥Yp=2 V0=l V0=2 B=y 8=2 B'wi B'=2 y'ey v'=2 vO'=1 VO'=2 u=1 v=2
% SPAN ) A
s 136120 364030 €US.1 119344 605,12 709,7 o 959.4 oCU 53,50 3,97 =31.,93 738,4 8364 =423,3 442,2 423.3 517.#
10 IyelCU 20TV G188 3171.1 818,88 7T48,5 +f 900.3 200 50426 36,33 =25,59 TE7,7 B30De6 =U454.,9 3ITB,9 454,9 Skl,
15 15170 374580 632.3 1128.7 632,3 TS0 6 o0 BY2,7 «00 %829 37,73 =20,10 T99,6 8005 =ub9,4 275,85 489,4 S67,.%
30 1EI80 199910 UE5.9 1NU4.w 6659 T3I0.2 o B8%2 «00 43,30 81,50 =3,59 B893,6 7TI4,4 ~589,7 46,8 589,7 642.3
50 220090 234090 691.2 370.6 69142 606342 o 549,21 000 38,75 45,98 15097 995,3 T13:1 =715.9 «195,8 718.,9 Tu4.9
70 0 . 0 0 . Be . 0 o5 = Ak . . .
85 280450 280610 690:% 669:5 690.4 55640 ot 37%.9 .(‘IO 3“.16 53'0“ “Uob“ 11“3,5 7791 =947.8 *547,3 917,.8 923.3
90 zvim 2% 910 0876 36T - 4876 5198 o0 3680 200 39,34 33,98 48,19 1169%4 TT79:7 *94%,9 =580,7 9u%,9 988,
96 aa.zsu 3»-180 on 0 6:4.3 6850 96,2 0 36201 000 36012 SHe88 50093 1189,7 T787:6 =9T72,6 ~611:5 972.6 973e6
tNCs INCM DEV TURN CANBER SOLIDTY DwFAC OMEGA=E LOSS«P LOSSeP P02/ EFFeP EFFeAD OMEGA=8 Me} M2 Mtwy Mtw2
% SPAN oTK
5 abs Uy bl §eT78  60e9U  TUeBN ZoL3IL L1640 22897 <0505 0505 14551% JBUBY L8393 L0000 ,5592 1.,1078 6832 7764
10 adn1? tend - Sewe-01i93 6539 2:208% L1970 41283 L0288 HDENS 1.80%1 0929 L9248 0000 L8734 1,0838 .T138 ,Te87
15 pie 57 1s71 6478 5783 52093 2,1567 2611 U825 0180 0180 166058 B4 4B  LL000 5875 1.0378 JT4S4 7380
kK @ty 239% 10312 w5 U9 HBI28 1,9027 L3803 0629 L0163 GDIBD 148561 JINDT  L9UBS  JODOT L0207 L9088 8329 L6688
50 w2e59 2430 llesd 30400 39015 1.6685 L4498 <0047 40241 40241 144833 49147 49099 +0000 L6483 ,7822 9360 6362
70 I 7141 AN 2 T T-1 1SR 3 4 g ] O O U Qg 0 . v ) 0 v
85 Y1) Jebey  LbeTw Belhs 19¢TS 144420 o454 41722 0425 0388 143181 27475 7374 0146 6423 ,%882 1.,0765 684y
20 ~315 J4¢39 15 B;00 I8+I8 1.6188 LGGET 2061 J0RB6  JONNG 102923 6896 6782 L0187 L6397 5575 1.0937 L8828
o5 =ed¥  3e15 16eTO 3491 17408 143890 JUBTE 02270 0516  10UT2 102765 16506 46383 40192 (6376 45363 141100 6878
NCORw1 WCOR=31 WC/A=) TO2/ PO2/ EFF=AD EFF=P STA=1 STA=2 SLANT=1 SLANT=2
i DESREE " DESREE
SeFT
73935 485,30 a3e78 11,1287 1i,448u 86,788 675} 8,0 6,0 86,08 98,02
STATOR
Dya=~: DiA=2 _ v=1 V=2 VM=l  VM=2 V0=l V0=2  B=) =2 B'=1 DBlw2 Viej y'e2 yN'lel V0'=2 =i U=
X SPAN N——IN——F TSP STCFT/SET-FI/SET P17 P I/SET TF T OESPEEDE —F ’
6 17.720 18.580 11147 74T 699.0 Tu2.,2 B68.3 U221 S1l.16 =3,27 =22,99 U084 TE59,4 981.2 296,7 =6k1,5 57L,7 899.4
10 18380 194110 112242 762.4  THEI  PE1.9 B2%.8 10.3 47,44 76 =17,14% 38,50 793,7 973.9 233.,8 ~606,2 592,0 618,93
16 194070 19740 1102¢3 770e% 78lel 7695 7776 36+ 44,86 270 =i)eTh 37,97 T9B.4 976s1 162.4 =6CN,S5 615,2 636.8
30 23,1680 23600 1026.5 T9%.1 T98.8 788,9 649,11 10.8 39,21 1,40 2,35 41,7E 797,3 1018.0 =32.8 ~678,3 682,0 696.3
50 23.970 284200 955.1 7£7o° 770. 726-7 529.0 Qi) 34,43 1466 17-55 “6.25 310.3 1051. -2““.2 -759.6 773.3 7.0.;_
70 . » *
o; 284860 28900 752-7 607.0 654.0 601.6 372.6 =12k 29,68 .17 53.49 57.25 860 3 1123- -558 4 -9“&.8 93103 932.3
an 29570 29,000 723,06 5678 624.3 567.,8 385.7 3.9 30,38 47 43,30 99,40 BSG.O 1115-5 *%88,2 =959,8 %)
96 Jge240 304270 703:.7 53608 603.9 536.8 361.d 2¢0 30.89 021 YS.49 61,15 B61.4 111247 =614e3 =974, 6 975,6 97605
INCS INCM  DEV  TURN CAMBER SOLIDYY D=FAC OMEGA=B LOSS=P LOSSeP P02/ (MEGA=BEFFeAD EFFeP ey it 3 Miay Mte2
% SPAN aanE : = . - 2 e -
6 73 B,70 13424 SHH3 6259 2.2055 5226 1350 40320 0253 #9347 40281 L0000 <8260 1,0216 6443  LT0B%2 L8497
10 -_rs 3,51 16, Th w6.68 %9.6% 2,0262 ,49%7 ,.1682 +CY18 L0381 9179 U217 L0000 L7TTO 11,0229 L6625 ,T3pl L8462
15 wle22 3416 18:18 42,16 STel# 1.9436 4708 1501 L0406 L0363 «9246 45170 L0000 L7783 31,0001 L6710 L7278 ,8502
30 23e5? 2027 15.42 37.81 53483 1.7501 4398 11126 ,0321 L0321 «Y81T <0000 LOC00 4820) L9261 ,684p .T282 LAYNS
50 adelb o 36 12,45 32.77 44,02 1-5072 ¢ 3969 20839 L0271 (027%F 9689 +J000 <0000 8397 (8377 (6367 7296 9209
70 TS 1739 TINBY A OWES Ty PIO0 S UIST v YEES U000 S UT00 w8972 L, TREY . ]
85 .7.07 -.57 13.89 30, 85 48+34% 1. 2565 3912 +0519 0202 J0R02 9866 000 L0ND0 (8725 L6558 ,5307 .762% L9813
20 pbetb 18 15,25 30.8% 45,96 1.2383 L4191 0768 0300 L0308 +981% 0000 0000 .B249 L6385 0“9“0 «TST8 9703
96 ab¢30 40 16,54 30,680 46476 142271 JHUSQ -CO9T7 L0406 L0406 #YTT2 4G000 L0000 JT90R L6198 (UBES 7389 ,96u48

Blade-Element and Overall Performance without Stator-Hub Slit Section

NCOR=) WCOR=}] WC/A=1 TO2/
NP —- BN SEC L AMZSECFOL—

Pag2s

EFF=AD EF-=P

k] %

SaFT
7,393-5 105e30 ‘1-78 10‘2‘7 1.3992 7002” 19436

STAwy 5TA=2 SLANT=g SLANT=2
“DEGREE DEGREE

90,00 90,00
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ROTOR 100% of Design Speed.
OlA= DIA=2 \=) V=2 Vid=l  \VMe?2 V0=l V0=2 Be} Heg Bte] Ble2 V'el V'e2 V0wl V0'e2 U=} U=z
&i:&_ 1iv iN FT/SEG FY/SKGC FT/SEL FI/SEn FY/SEC FT/SEC DEGREE UEGREE DEGREE DEGREE FT/SEC FT/SEC FT/SEC FY/SEC FT/SEC FY/SEC
13,120 15,030 605,2 1176,5 605,2 697,.6 W0 947,8 0 53,64 34,96 =31,70 738,5 B820,0 =423,2 430,8 23,2 517,0
ao 14,100 16,790 618,5 1155,( b;u.s 729,5 W0 395.3 .oo 50,82 36,32 =25.85 757.7 B811.2 =454,8 353.7 454.8 543,5
15 15,170 17,380 632,3 1114,2 632,353 735.8 0 836,5 W00 48,05 37,72 =20.,06 799,6 784,5 =4B89,3 269,5 489,3 567,0
0 18,280 319,910 666,12 94,9 6b6,1 721.0 W0 685,2 W00 43,50 41,48 =3,35 889,7 726,8 =589,6 43,1 589,.6 suz.z
0 22,190 23,090 692,60 675.0 692,0 676,7 .0 554,8 W00 39,30 45,94 15,68 995,7 T05.2 =T715.7 =190.3 T15,7 T4k,7
0 2 P 697,3 _762,Q0 697,3 625,7 W0 434,68 .00 34,78 50,11 33,32 1087,8 751,1 «834,7 =u12,1 834,7 847, 0
85  2B,450 28,610 691,7 ©70.4 691,7 548,3 W0  385,7 WCO0 35,10 52,99 u4.41 1149,1 768,0 =917,6 =537,1 617.6 iiifi
80 29,320 29,410 688,8 63h,3 683,8 511,95 W0 378,7 W00 36,53 53,93 48,07 1169,9 766,5 =945,7 =569,8 9uS,7 9u8,6
85 30,150 3U,i80 6BH,2 6ilb.2 686,2 WB7,6 .0 373,86 W00 37,46 54,79 S0.89 1190,2 T773,i =972.4 =599,8 972,4 973N
. INCS  INCM  DEY  TURN CAMBER SULIDTY D=FAC OMEGA<B LOSS=P LOSS=P P02/ EFF=P EFF=AD OMEGA=U M=} M=2 Mral  Mia2
%SPAN DEGREE DEGRZE DEGRLE CEGRLE. DEGREE TOTALPROFILE POS  TOTAL YOVAL SHOCK )
5 =6,05 87 ByUi 66.65 T0e89 24331 41796 ,2769 0484 0484 1,5478 L8581 Bu440  ,0000 <5593 1,0900 L6832 .759%
10 =5.18  §.%8 5,15 ©62.17 65,92 2,2656 ,2205 L1280 .D252 ,02521,5989 ,9270 ,9220 L0000 <5734 31,0660 L7134 L7487
15 “8e58 171 6,81 57.7Y 02,92 24158k 42791 (0776 (0169 L0169 1,6025 L9510 L9476 L0000 L5874 1,0222 LT4S0 T197
30 «3.T€ 1493 104306 wk,63 53,27 1,9030 ,3960 L0464 ,0122 ,01221,5594 ,9623 ,5598 L0000 .6208 L8992 ,8325 L6580
50 «2.64 2,29 11415 30.26 39,15 1.68086 4596 L0674 ,0192 ,L019231.5002 L9325 .9255 L0000 6461 L7800 ,9360 6286
70 - ) 7 533 (Y% 860 40254 ,QZ;QJJE%QZ 208911 a 086 .su9a 6742 1,0222 6685
85 =25 3,34 14,51 8,58 19.75 1,48L20 L4483 ,1608 L0398 ,0362 1.3385 L7701 5ou CH 357 5882 1.0774%
90 “s20 3429 15,79 5,685 18,33 l,4148 L4594 L1977 L0467  (U4271,3119 L7106 .6992 20166 .6409 5566 1,0945 .6699
95 =425 3,10 16,73 3,90 17.48 1,3890 44635 L2207 0501  S04571.2959 L6707 6584 L0151 .638? .5353 141107 6737
NCOR=1 WCCR=1 NC/A=] TO2/ P2/ tFF-Ao EFF-P STA=] S§TA=2 SLANT=1 SLANT=2
RPM__\M/SEC L%E€§§; Tcl PO} OEGREE_DEGREE
7391 185450 41483 1,1299 1,4622 8B,304 88,97 5,0 6,0 86,05 95,02
STATOR
DIA=) DIA=2 v=1 V=2 VM=)  VMe2 V0wl V0=2 B=3 B=2 Btml 8f=2 Vi=l VP=2 VOt=]l VO'=2 Uel
%SPAN 1n I FT/SEC FY/SEC FY/SEC FT/SEC FY/SEC FT/SEC DEGREE DEGREE DEGREE DEGREE FT/SEC FT[SEC FY/SEC FT/SEC FY/SEC FT/SFC
5 17,720 10,580 d098,1 713,22 682,5 T1lie6 B857,7 «b2,2 51,49 3,42 =22,7% 42,03 740,1 8,3 286,32 “681,5 571.5 599,39
10 ;a.aso 19,110 1102,0 733,% 735,2 732,77 820,9 16,0 4b,16 1,23 =17,31 39,52 770,2 9&1 5 229,1 =600,3 591,8 616,4
15 19,070 19,740 10864,9 7u3.d 754 ,6 7»1.& 772.3 5».2 45.59 u.ze =11,67 38,14 773.3 43,1 157,3 =582,5 615,.1 636.7
30 23,140 21.600 1015.7. 7477 TE3.0 Te7,5 645,5 15,6 39,45 14,19 2,63 42,32 786,3 1011.4 =36,3 =681.1 6B81.8 696,7
50 23,970 zw.aoo 933,2 719.2 765,0 7T18,8 534,3 22,7 34,91  i.81 17,32 48,50 B0p2,9 1044,7 -238,9 =757,8 773,11 780,53
70 2 ) 834,7 9,2 TiV.M4 66T, 426,46 w38 30,72 =34 31,35 52,44 BU1,7 1098,7 =437,5 =870.8 B64.1 B867,0
85 28,860 29. 900 750,99 592,7 b45,3 592,7 332,38 =i,b6 30,04 =43 40,33 57,68 BuA,0 1108,7 =548,5 «936.7 930.8 932,1
90 €9.572 29.0600 72&.7 5528 61%,7 552,8 376,3 =5 31,49 =05 43,22 59,94 B43,7 1104,0 =577,5 =955.2 953,7 954,7
95 30,240 30.270 700,5 523,9 593,1 523.,9 372.6 1.1 32, 012 45,45 61,75 B845,6 1107.0 =602,7 =975,2 975,3 9756,3
INCS  INCM  DEV  TURN CAMBLR SOLIUTY D=FAC OMEGA=B LOSSeP LOSSeP P02/ CMEGA=BEFF=AD EFF=P M=l M2 Mial Mta2
% SPAN DESREE REE DEGH JGRSE CEGRE o TOYaL PROFILE PO1 SHOCK  TOTAL STATIC
5 1,23 5,21 13,09 54,91 062,57 2.1060 +5400 ,1387 L0329 ,0329 ,9346 ,0000 0000 LB232 1.,0012 .6161 6833 ,8277
10 « 00 4,25 317.21 46,92 Sy,64% 2,0269 45107 L1673 ,0413 ,0358 L9204 L0221 0000 L7820 1.0033 ,6355 ,7066 L8209
16 =78 3,57 19,63 41,21 S7.,12 1.9%44 L9811 L1558 L0399 L0399 9275 L0600 #0000 L7875 9632 L6463 709 .8195
0 =3,28 1,55 15,21 38,25 51,81 31,7507 L4388 ,0861 L0246 L0246 +9637 L0000 L0000 ,8632 .9164 ,6533 ,7136 5837
50 4463 W84 12,60 33,10 44,81 1,5871 44053 ,0629 ,0203 ,0203 .9768 L0000 40000 ,8840 +B353 ,6289 ,7223 L9136
70 “h,85 = P 3837 WOD  (C1%4 0144 9876 L0000 L0000 L9137 7425 5860 ,7518 ,9621
85 5,12 W38 14,62 31,05 45,34 L,2855 L41G7 LUS76 0224 +U22L L9852 L0000 L0000 .8687 46627 ,5162 ,7503 ,96%5
90 =533 1427 15,67 31,54 45,97 1,2553 L4411 0792 L0316 U316 ,9811 L0C00 40000 48304 6346 L4796 L7436 L9577
95 «5,05 1,71 15,45 32,02 46,76 1,2271 4680 ,0955 L0339 +0389 ,9784 L0000 ,0000 ,B092 6157 L4531 L7034 ,957¢
NCOR=1 WCOR=1 WC/A=) T02/ PC2/ EFF«AD EFF=F STA=1 STA=2 SLANT=1 SLANY=2
wEBM BM/3EC T PCL % % DEGREE _DEGREE
SQFT

Blade-Element and Overall Performance without Stator-Hub Slit Suction

7301

188,50 4183 1,1299 1,4196 81,080 82,085

11,0

12,0

90,00 90,00



Blade-Element and Overall Performance without Stator-Hub Slit Suction

ROTOR 100% of Design Speed
PlA=1 DlA-2 V=1 V=2 -1 YM=2 VO=1 Vo=2 Fei B=2 Bley RBiwg Vieg Vie2 Yp'wl V0'e2 U=y U=2
% SPAN 1N ] FT/SEC FT/SEC FT/SFL FT/SEC FT/SEC FT/LEC DEGRZIY DEGREF DEGREE DEGREE FY/SEC FY/SEC FY/SeC FT/SEC FT,/SEC FT/SEC
5 13,120 I0,U30 S97.6 1 BTBTEE T W0 980,00 53,49 35,33 =20, . “S423,.5 395,5 U23,5 517.%
10 14,100 16,790 610.3 1113.7 610.3 €9%5.4 0 B8€9.7 W00 51,34 26,71 -45.21 7614  T69,3 =uS55,2 327,77 455,2 542.0
15 16,170 17,580 023,5 1075.2 623.5 703,.8 «C 812,6 00 49,08 38414 =19,1% 792,59 V46,2 =uB89,7 245,1 4989,7 567.5
0 16428C 19,910 ©85.9 965.1 655.9 €686.9 g 677.7 00 44,58 41,95 «2,84 882,55 696,0 =590,1 30,9 590,51 642,8
0 22,190 23,09C 682.4 B859.1 682.4 648.4 0 563.4 00 40,96 46,36 15,64 989,56 675,5 =716,4 =182,0 716,4 7T4S.4
70 25‘560 206,260 691.4 774,11 0691.4 614.,6 +0 470.7 00 37.4h 50,37 31.50 L0bus6 T22.7 =835,5 -377.% 335.5_M 3“70_1
85 689, 0 6B7.7 8B89.0 S3U.7 .0 26,1 . C0 3B,351 53,12 42,60 1148,3 734,56 =518.,§ «497,5 O1P,4 93%,6
%0  29.320 z9uuo 686.9 651.6 686.9 497,7 W0 4204 W50 80,22 S8¢03 46,77 1169.5 T26.9 =065 =529,1 46,5 G494
95  30.150 30.38C &684,9 626.8 5BH.9 U67.9 o0 4371 W00 41,71 54,87 49,97 1190.,2 727.7 =973,3 =557,2 973.3 97,3
INCS  INCM  DEV  TURN CAMBER SOLIDTY D-FAC OMEGA=B LOSS~P LOS5«P P02/ EFF=P FFF=AC OMEGA=R M=} Ma2 Mlal  Mia2
LSZ_AE DEGREE DEGREE DEGREE DEGREE DEGREE , TOTAL PROFILE PO1 TOTaL TOTAL SHOCK
— =BT 124 6. 3 65Ty 5 5 ST JORZY T DBZT IeB39T SBTIN T SEIN L OUoNT W I5I0 1.0580 I8TTY 47?227
10 4,78 1.68 5,86 61,92 65.M 2.2858 ,2012 1267 .025% 40251 1.5798 ,9272 ,9224 000G 5652 1,0221 .7068 ,7060
15 whel® 2,13 7,73 57.29 62.91 2.1569 3138 0729 L0160 L0160 145850 .9%36 9505 L0000 5783 ,9816 T3 L6812
30 =326 2,91 10.87 44,79 53.25 1,90%0 4280 0424 L0111 L0111 15554 ,9656 L9634 LC00U 6098 ,R687 L8222 8211
50 =225 2,72 11.11 30.73 39.13 1.6896 ,485¢ »0530 +0151 20151 145205 +BU79  JO4LT « 0000 L6359 W 7633 09252 o600%
70 -,85 3.32 11.36 18,85 26.95 1.53%) 24760 <0633 00176 +0151 14772 09258 09215 e G090 L6L4Y 15826 1.0151 +6372
85 g . 1T . v . TIHBYE T T II9B L 03SE T S USIS 1 G065 JBI9T LBITY T GTINE L, BRIY LE0LI0 1.,NTRY  ,Bu20
90 a1l 3.40 14.50 T.26 18.3% Le8147 .S057 1832 0444 L0402 1e3770 7580 7469 « 0169 ,6393 5669 1.0927 ,6324
95 =17 3,19 15.82 4,90 17.48 1.3890 L5148 2125 (0452 (OHB7 143592 TS50 L7024 L0194 L6375 ,LSu3h 1,1n99 L6309
NCOR~1 WCOR-) WC/A=1 T02/ PU2/ FFF=AD EFF=P STA=1 STA=2 SLANT=1 SLANT=2
APM LBM/SEC LBM/SEC TOL POL % » CGEGREE DEGREE
APM  LBM/SEC . e A JEGRE
7399 18420 49,53 1.1346 1,491) 89,847 90,48 S,0 6,0 86,25 95,02
STATOR
DiA=~1 DIA~Z V=1 V=2 VM=l YM=2 Vg-1 VO0=2 B-} B-2 Bt~y B'=2 V'el V'e2 VQ'~l VQ'e2 U=l Ue2
%SPAN N IN FT/SEC FT/SEC FT/SEC FT/SEC FY/SEC FT/SEC DCGREE ozGREE DEGREE DEGREE FT/SEC FY/SEC FT/SEc FY/SEC’ FT/SEC _F_]_’g:c‘
5 T390 I097.8 6%8.6 BHY. T . 9,
10 184350 .9 110 1050.1 665,00 682.9 664 3 797.7 7.8 uo 43 .65 -16 T4 %2 50 713. 901.5 ?05 3 -609.1 592,4 616,%
15 zg:ow 19:7140 2034,0 677:1 7u:o 675'2 750.6 50.6 06'54 4,28 «10,75 40,99 7244 B9u.5 134,9 =5%6,7 615,6 637.>
30  21.14C 214600 974,0 698.4 735.4 €98,2 638.3 L.l 40,94 1,15 3,41 We,36 T38,2 OT7.0 =84,2 =6R3,2 682,5 697,3
50 23,970 2%.,200 909.8 6B2,7 730.0 HB2.2 542,6 25.4 36,61 2,13 17.52 ﬁ7.92 T67.0 101844 -23}.2 «755,9 773.8 781,2
70 264790 26,880 B43.8 659,4  706.5 659,3 461.4 Te2 33,14 L0l 29,71 52,53 8i4.7 1034,5 =403,5 ~260,6 B64,9 8678
85 8¢ . -B 589,55 642.5 589,95 422.2 -, 7 33,32 =, 06 38,4 o Tk 20,4 09, Je o0
90 290570 29'500 T37.) 55042 607,84 550.1 H17.4 5¢7 34,51 62 4150 59,93 811.2 109749 =537,2 =949,3 9%54,6 955.6
95 30,240 30,270 715.2 521.4 581.8 521.,3 416.0 11+3 35,57 1,24 43,91 61.64 807.7 1097.6 =560,2 =965,9 976,2 977.2
JNCS TCM  DEV  TURN CAMBER SOLIDTY D=FAC OMEGA=B LOSS5=P LOSS=P P02/ OMEGA~BEFF=AD EFF«P  M=i a2 Mrey  MI=2
&.SP_AN DEGREE DEOREE DEGREL DEGREE DL‘GRE.. TOTAL PROFILE POl SHOCK  TOTaL STATIC _ 3z 7880
L ] L ] » z IU’Z .5’“3 llnos . [] L] L A . L] -4 L[]
10 133 59 16,61 48,78 59 59 2,0292 5482 1669 0431l oDWLL 43262 +0CO00 42300 L7903 L9500 5731 L6498 L1770
15 N 378 19132 42,26 37.08 .970 'oi8s 1345 L0356 L0396 9335 0000 .3200 L7963 .9331 .5852 6567 LTI
20 @166 3416 15,14 X9, T8 SL.T4 L7532 L4635 <0643 0183 L0183 ,9746 +0U00  +"I00 <8984 (BTE0 46072 6657 JBN9S
50 2293 2,58 12,92 S%.48 44,80 L.5482 L4320 0418 L0135 L0135 .9852 +0000 0700 5245 .B1397 ,590 .AB68 ,B8860
70 @PeM0  1e72 13,47 32,53 44,30 1.3866 (4123 0385 40139 40139 ,9880 <0000 49900 49195 ,7497 .57:[:; -7272;; .:g:%
85 -0 D ) ) 0 . o . . ) ) . o'J') . o
2032  He29 16,33 33,90 45.96 1.256548 L4759 0782 0311 <0311 +9808 #0000 <3100 <8451 (6UET J4Tu4 47119 L9466
o0 BleBZ  S.l4 17.57 34.32 46,76 1,2271 5014 0899 .0366 L0366 .9792 +0000 0000 8314 6256 L4HBC <7066 9431
NCOR=1 WCOR=1 WC/A=l TO2/ Poz/ EFF=AD EFF=P STA=] STA=2 SLANT«i SLANT=2
o 'RPM - LBM/SEC LBM/SEC TO1  POL % % -  DEGREE DEGREE
— —SWrT

7399

184e20 4183 12,1348 1,4543 83,926 8482

11.0

12,0

90.00 90,00
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Blade-Element and Overall Performance without Stator-Hub Slit Suction

ROTOR 100% of Design Speed
oan (OFAT1 DIA=2  v-1 V=2 VM=1 VM=2 _ Vv0~1 V0=2 Be-l B=-2 RY=1 B'22 yleil yYta2 ypte] Ypte2 =] y=2
5 13,120 16,030 591.8 1103.1 591.4 647,1 2 893.4 ' 00 su-gé 35.81 =30+15 T27.4 748.5 =u23,5 375,93 423.5 5;7.S
10 242100 16,790  603+8 1‘0%‘6' 693866145 v) 8539 00 52418 37401 =25.98 756,1 736. ’455:2 30’:‘ 453,.2 5:203
15 150170 17.58p 616.6 1541+8 6iu.b6 67p.8 o0 796.9 «0D 49489 38,44 ~18.83 787.,5 7T -8 =489,7 2294 489,7 S67.8
Y tefistr“tgv"so €48+6 O30+ 64848  EbyeH g 66649 “00 MS-E; 42026 ~2.02 B877.1 Bb6bUeg =5%9g.1 zk.s 59g.35 64247
50 220150 23.090 67643 836.6 676,3 622.7 w 558.6 «00 41+87 46062 16464 985,3 652.¢ *716.3 =186,8 716.3 TuSes
70 - - -
8s 28.450 28,610 688,9 95,3 688,9 Sup.l o) WIT.B 00 39.06 53,12 41,99 1148,1 726,9 ~918,4 ~485,8 918,4 923.6
90 29.320 29,410 687.7 660.5 687,7 497.2 6 63465 00 41e18 53,50 46,01 117040 716.2 =9u6.5 ~534.9 J46.5 989.4
96 30+150 30,180 686,4 636.1 686,44 465,3 o0 43247 «00 42.86 5“.50 49,26 1191.0 71“.7 =973,3 "5“1,& 973,33 974,y
INCS INCM DEV  TURN CAMBER SOLIDTY O=FAC OMEGA=B LOSS=P LOSS=P P02/ EFF=P EFF=AQ OMEGA-B M=l M=2 Mi=1  Mt=2
%.SPAN TOTALPROFILE  not FOTAL  TJOTAL SHOCK .
5 =539 1,53 6.56 65,76 70.83 2,4336 .2086 .2186 L0388 ,0388 1,5335 48826 8753 L0000 <5456 10119 6738 .6865
10 =heltD 2418 - 5.98. 62,09 65,92 2.2863 +3010 1217 L0241 024y 1¢9679 49298 49252 40000 5585 ,9851 .7002 .8676
16 =3.,85 2,45 8.04 57,28 62,89 2,1576 ,3501 J0675 0148 L0148 1,573 9568 ,9539 0000 5710 L9469 .T308 .6452
0 =2y 2Py 31468 44428 B3 20 1¢9950 4507 0197 - 0052 «0052 18873 +9829 498318 10000 46019 L8432 +BlUS 5960
38 =2,00 2.98 12,11 29,98 39.11 1.6904 5091 0318 40090 +0090 1,5289 9680 <9660 <0000 6293 7415 9178 5778
85 =e20 3447 12005 11,14 19,71 1,4421 4924 L0964 L0208 40210 1,4558 +B8791 8726 +Q14B 6016 6072 1+0721 +6347
90 mvii- 3437 13474 7,98 18,34 1.4308 (5193 (1446 L0355 0313 1,4266 <8161 8068 +0168 .6uph 874y 10918 6224
95 =e22 3415 15.11  5,5¢ 17,48 1.3891 ,5308 1773 0416 +0371 1,409 <7718 47606 +0L93 8392 85,7 1.1101 +6187
NCOR-1 WCOR~1 Wc/A=1 T02/ P02/ EFF=AD EFF~P STA=1 STA=2 SLANT=1 SLANT=2
¢—Tor—Pot * * —— DEGREE—DEGREE —
SeFT
T30y 4183+3 6138 141348 1,5091 92,536 93.07 5.9 6,0 86.,05 95,92
STATOR
DIA=1 Dla=2 V=i ve2 VM=l _ VM=2 _ V0=1 V0=2 g~ g=2 g8'=1 B'=2 Vte] ¥i1=2 Voi=l V0te2 _ y=1 =2
5 17.720 18,580 1011.0 610.7 607,4% 608.7 808.1 <=4443 53,07 =H,20 *21,24 46,62 651,8 BB86.5 236,1 =644,3 572.9 599.8
10 185350 194110 -1010+6 - -622vF 6409 - 622+3 7812 8.8 59‘65 79 =643 44,33 6683 57g0% l”'g '6330‘ 592.4 631649
15 19.070 19.780 99».3 635.4 669,2 (,33.3 735.2  47eg 4 .Z1 u.g: ~10e2y H2.97 380.6 36 . 1203 =599.2 2;5.6 6g;oz
0 ﬂvt%ﬂm B41+7 668y To1+5 667 628+« 162 4382 13 Yoty 45,55 05 4o =54+5 =683, 28 697.3
50 23.970 24,200 883.p : 0 53708 275 3 18456 48,97 73908 99900 '23509 '7550’ 773.8
70 P Ba—p6 “¥- ¥ 8.3 0 G H 6 o8 % O . 9. 95 Y8.,0 gB6Y =>395 bnd & O BOf B o h
85 28.860 28,900 778.1 601.0 646,1 600.9 U33.6 7e1 33.88 «69 37,64 57,02 B816.0 1104.9 ~498,0 ~925,3 931.6 9352.9
90 29+570- 29,600 B 7 . 561e2 6118 100 43145 - 1242 35021  1+26 40454 59.26 B805.) 1097.7 =523.0 ~93,3 95u.6 955.5
95 304240 30,270 728.4 S30.6 586,7 534,84 831.7  16s4 36,34 1,76 42,86 60,92 B00.5 1099.3 =584,5 ~9%60,7 976.2 977.2
" INCS  INCM  DEV  TURN CAMBER SOLIDTY D-FAC OMEGA=B LOSSP LOSS=p P02/ OMEGA-BEFF=AD EFF=P M=1  Me2  M'=1 M¢e2
% §PAN € TOTAL PROF IL —
5 3,16 7,13 12429 57,27 62,58 2.1076 <5917 L1817 L0335 0335 ,9409 <0000 .0000 .B8246 L9115 ,52u3 L5914 L7610
10 2¢56-  6vBY 1670 49,84 BOy5ET 24,0300 5679 1692 L0417 J0617 ,9205 20000 0000 <7897 .9695 .5355 L6058 L7481
15 163 5,96 19¢68 43,47 57.06 1.9484 (5355 1588 0406 Q400 9354 0000 L0000 7927 LBOUD 5476 (6145  LT463
30 cme Tl ByDT - 15037 40443 53eT2 147548 LT34 0663 L0189 L0189 L9752 0000 +0000 +B9Sg LBuLS  L.5796 6332 8277
50 «1¢97 3,53 13417 35,33 H4.77 1.5489 L4423 L0422 L0136 0136 L9858 <0000 0000 09232 J7874 L5697 6599 8674
70 ..1083,_»-‘.
85 ~2.87  3.63 15:73 33,20 45,30 1.,2866 L4405 0561 ,p218 0218 _,o084yg 0000 .ppg0 «B81gp 6858 5200 7192 .9552
90 “1ebh - 4396 - 16+98-- 33,95 45496 142554 4734 <0772 40367 #0307 ,9806 +0000 .0000 B4TE 6569 .uB33 7963 9uS4
96 -84 5e02 18409 34,58 4676 1.2271 4982 L0872 ,0355 0355 , 9792 +0000 40000 8349 L6366 (USRB ,6995 ,L,9u34
NCOR=1 wCOR=1 W¢/A=1 T02/ P02/ EFF=AD EFF=P STA=1 STA=2 SULANT=1 SLANT=2
4“%*—tanf5§€—§ﬁﬂ¢5€€ For—Pot > — - DEGREE —DRGREE—
OF
T398., 1833 A1e3h 141348 1.4729 86.780) 8738 110 12,0 90.00 90.00
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Blade-Element and Overall Performance without Stator-Hub Slit Suction

ROTOR

% SPAN IN IN

100% of Design Speed

884,8 «00
842,5 .00
789,2 «00
666,9 «00

479,7 «00
[T S 00
442,3 «00
443,6 +00

2234 .0398
e1234
«0707
«0330

00245
«0156
«0086

20107
10230

*1339 #0334

-2 Ble]l 3V%w2 Ni=] Vie2 yYfte] Y(itw2 1231 U2

L VO=2 Be)
Fy/sEC FT/SeC FYssEC FT/SEC FT/SEC FT/SEC DEGREE OEGREE DEGREE DEGREE FY/SEC FT/SEC FY/sEC FY/SEC FT/SEC FT/SEC

SUa12 3584 =29,82 723.9 T37.9 =423+9 36649 423,9 517.9
52007 37.24 ~24,55 752.7 7T22.2 =455,5 300.1 “55'5 542.4
49488 38468 =18.,36 T84.:0 T01+4 =49001 221.2 490.1 567.9
45:72 U252 =2.01 8734 652¢3 =590.6 237 590.6 683.2

39:07 50e71 31492 1080e1 697+4 =836s1 =368,7 836.1 B848.4
29219 53.29 41,39 1146.4 T26.8 =919,1 =480.2 919.1 924,3
Glell SU1S5 45,07 110846 7179 =guT.2 =507,8 O47.,2 950,13
43¢20 5S4e95 48436 1189.8 T11.0 =974.0 =531¢3 974.0 975,0
=P__P02/ EFF=P EFF=AD NMrGA=B8 M=] Me2 M'al M'=2
TOTAL PROFILE PO1 TOTAL TOTAL SHOCK

+0398 1.5262 .8B801 .8728 L0000 .5812 1.0008 J6683 6759
«0245 1.,5605 .9288 L9242 ,0000 ,5540 <9745 <6974 6589
0156 1.5669 ,9549 49519 L0000 ,5663 9370 7272 6367
+0086 1.5%09 ,9730 .9743 ,00N0 ,5965 8347 +8105 5847
8

+0080 1.,5071 L9351 ,9525 .0095 ,6365 .6691 1.0063 6133
20190 1.4712 L8911 8851 .0151 .6379 .6139 1.069% 6248
00291 1+4466 8333 8245 L0171 +63T1 5849 1.0896 6239
#0368 1,4278 ,7824 L7713  .0196 ,6360 5607 1.1083 ,.6152

21736 0415

- - Y2

%

5 134120 164030 58649 1032+1 53649  640s) +0
10 14,100 16.790 599,2 1068+.1 599.2 65644 .0
15 152170 17580 61163 103349 6118 6647 .0
30 180280 194910 643¢3 931s1 64343 6437 o0
50
70 25.880 264260 683¢7 T60.9 68347 59047 o0
85 284450 <8.610 685.2. 703.1 685.2 5u45.0 N
90 294320 29,410 6844 673,00 HBUYM 50649 o0
96 30,150 304180 683.3 64840 683.3 4724 o0
—INCS __INCM DEV ;
%SPAN DEGREE DEGREE DEGREE DEGREE DEGREE
5 “5416 1476 . 6289  65.66 70483 2.4335 2569
0 =4+25 Zo41l 6451 61.79 65.92 2.2862 L3965
15 =3.61 2469 8451 .. 57,05 62489 2.1575 ,358%
30 =<+69 3¢90 11465 44,53 53.22 1.9051 .4618
50

70 =e56 3,64 11.85 18,79 27,00 1.5347 5000
55 =e0lk . 346% 1lebiu 11,90 19.69 1a.kl21 ,S907
%0 «01 3,53 12480 9,08 18434 1. -1 ,5196
95 =e07  3.30 18625 6459 17448 L: .. . 45367

_NCOR=]l WCORw3 wC/pA=) T02/ P02/  FEEapAD EFE=p

RPM  LBM/SEC LBM/SEC Toi PO1 *
- SQFET - e
7404 182.5- 01415 1,1357 1.5110 92.258 92.77
STATOR

%SPAN IN IN

10
15
30
50
70

888

174720184580 998.9 598.2.
18.350 19,110 998.8 6l0el
19070 19,740 983.6 622.5

214140 21,600 932.p 65743
—23.9

26+790 26.880
284860 28.300
29570 29.600
30.240 30.270

8307
78642
76147
Tule3.

6426

5717
S45.4

61040

597.6 . 595.4 B800.4
632.7 ©09.5 772,8
660s4 .. B20eA . T28,7
6884 65T7+0 628,0
634e9 64242 “7001
651466099
62242 571+5
S9447 545.2

439,2
44246

%SPAN DEGREE DEGREE DEGREE DEGREE DEGREE

S
10
15
0
50
70
86
90
95

3.32 7429 11:4yu S8,34
2463 6488 16439 50,24
1a78 . 6411 19261 (3.62
=017 4463 1566 40.68
-3.08 3.03 14469 32,58
=2e73 5‘77 16243 . .32.63 .
=1e64 4.96 1725 33,69
'151 6.2% 17130 35-19

RPM  LBM/SEC LBM/SEC TQ1
SGE

7404 182e5-

62+5% 241078
59+56 2.0305
57405 149490
S1+71 17550

W24 143870
#5.29. 1.2867
45096 142554
W6eT6 122271

+«5994%
« 3760
«Sui8
.4785

4208
JU340
4709
4097

PO1 %

839.9

DEGREE DEGREE

5.0 6.0 86,05 9%.02

e Blel  Ble2  Viml  Via2 YOt=] V0Ve2 U1 _ U=2
FY/SEC FY/SEC FT/SEC FT/SEC FT/SEc FT/SEC DEGREE DEGREE OEGREE DEGREE FT/SEC FT/SEC FT/SEC FT/SEC FT/SEc FY/SEC

52,8 53,25 5,09 =207 4763 639.7 883.9 227.9 ~653.1 572.5 600.2
5.0 50.69 W46 =15.,88 45,12 657.9 864.1 180.0 =£12.3 592.8 617.%
45.4 47.8C 4418 ~=9.68 43,65 6706 B58,0 112.6 =5%2.3 616.1 637,7
19,2 42.36 1467 Be53 45491 691:¢9 U7 =55.0 =678.6 682.9 6978
- =753,7 TI8,4 7618
21,0 34,46 1488 29497 52,83 7915 10634 =395.4 =847.,3 865.5 86E.8
14,8 34,03 1040 3709 56.43 81740 1103.0 =492.5 =918,8 932.3 933.6
15,3 35.23 1e54 39,69 58,72 B808.6 1101le1 ~516¢1 =940.9 955,33 956.3
14,0 J36.66 1647 41494 60¢51 799:5 110704 ~534e3 9639 9769 977,9
-] -] -] - - - o -, e P -
TOTALPROFILE POl SHOCK TOTAL STATIC
+1437 0340 L0340 9412 L0000 L0000 8231 ,B9o9% .5133 .5800 7585
1724 0425 L0425 49295 0000 .0000 7864 L8981 5242 5957 L7825
21624 20415 L0415 9351 .0000 .0000 7880 L8833 .5362 .6085 L7391
«0665 +0589 0189 9756 +0000 .0000 8947 L8349 .5696 .6204 .B8187
__28618
20362 0130 L0130 9890 +000C +0000 924t L7371 5579 .,7016 .9232
0485 #0188 L0188 ,9867 0000 0000 8963 L6933 5278 ,7202 L9543
0793 #0316 40316 +9795 0000 <0000 <8448 ,6688 4923 .7098 .9481
+0875 0356 ,0356 +9785 0000 40000 <8342 L6478 4677 6984 L9496
- STA=1 STA=2 -,
% DEGREE DEGREE

b S . .
41418 1,1357 1.,4754 B64631 B7.41

11.0 12,0 90.00 90,00
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Blade-Element and Overall Performance without Stator-Hub Slit Suction

ROTOR 100% of Design Speed
DIAsl DIA=2 _ V-1 V=2 VM=1  VM=2 V0=3 vg=2 B~1 pw2 BY=1 Bte2 yt=g Vi=2 ygtel yO=2 el v
NSPAN IN-— . gN—_ FrsgEC Fr/gEC | N E_DEG F1s8E fllsﬁcfﬁxtssﬁ_ilzsﬁns
5 13,320 16.030 57%:2 31075.1 579,2 623.4 0 87649 100 54e56 36.09 =30.p1 716+8 T2g.p ~422.2 360.1 #22.2 515.
10 18.100 164790 59142 1088,7 591,2 833.5 +0 B835,5 «00 52082 37.50 #24,97 74S.3 699.5 =453.7 295.2 453.7 580,
15 15,170 17.580 603.7 1012.,5 603.7 645.5 .0 779.9 00 50437 38.95 =18,32 776.4 6ao.g wyB8.1 21%.2 48B8.3 565.5
30 18.280 19.910 638¢6 916.0 634,6 628.1 o0 6665 00 46.68 “2';0 =2+22 8654 630« -588,2 23.9 588.2 6‘0’

87.12 16,69 OTGel 625.8 =714.0 =179.5 7iks0 783.D
¢ 681.8 =832,8 =359,1 832,
o57 53.43 40,80 1139.9 720.3 =915.5 =u470.4 915.5 920.6

o0 5634 43,28

{6 45002 00 3

S0 224190 234090 6624 821,2 662,44 597.5
25880 26.260 67604 755,3 676,457
85 28,450 28,610 67341 T07:0 679,41 545,.1

20 29.320 29.830 678.7 6By.9 678.7 5i1.8 ¢ B48.8 00 43427 50.27 48,21 11622 Ti4e2 ~%U3.5 ~u97.6 943.5 986.4
95 304150 304180 €779 655.7 677,9 477.5 + 0 449.3 +00 “3025 55.06 47,53 113306 7074 =970.2 *521.9 970.2 971.2
INCS, INCM OEV TURN CAMBER SOLIDTY D~FAC OMEGA=B LOSS~P Lﬂsﬁ" P02/ EFF=P gFfFeAD OMEGA=B Mw) Me2 "L Mi=2

% SPAN DEGREE OEGREE ToYAL P j

5 4,91 2400 6,72 66,15 70.83 2.4335 2717 2059 0366 0366 1.5251 8902 .BB3S ,0000 5338 9829 .6612 .6562
10 8,00 2067 6409 62,46 65.91 202863 3278 <1205 <0286 0246 145526 9289 D244 40000 3461 L9543 6899 ,6366
15 3,35 2495 8,55 57,27 62489 201576 <3727 <3674 40148 .glua 145583 9571 .9544  .0000 .5582 9174 .T7193 6170
30 2,81 328 13401 45,09 53.22 19053 JM810 4346 00091 D091 1.5475 9722 5704 .0000 .5876 .8195 8016 .S56u3
50 =1.51 3649 12,15 30.83 39,09 146909 5317 ¢g326 +0090 D090 1.5326 .9689 9870 .0000 .65150 7261 9083 5533

85 009 3+78 10083 12.63 19.57 jedlzz JS054 o +0131 18963 9215 .9170 .ppu7? .6318 6171 2.061T7 .62
%0 o123 3465 11,93 10406 18433 14188 5222 43068 0271 229 1.4758 48697 .B624 .p166 6318 .5919 1.0823 6207
95 «08  3esl 13,33 7,52 17.48 13891 5390 <1473 40357 0311 1.4565 .819¢ ,B097 0189 .6306 .5675 1.1015 .6122
NCOR=1 WCUR<=1 WC/A-1 T02/ P02/ EFF=AD EFF=P STA™1 STA=2 SLANT=1 SLANT=2
£6EC LBHASEC Tos— PO X % ~DEBREE  DESREE

SoFY
7376 (g3.16 40.0% 1,1359 1.52y3 93.55¢ 94.02 5¢0  6.u 86,05 95.02
STATOR

B'=1 B'=2 y'e1  Vie2 yo'=l Vp's2 el F,u_-a
17.720 18.580 980+9 575,90 578,2 571.9 792.3 *55.7 S3.88 w5.58 21,05 48.81 619.6 B68.5 222.1 ~653.6 57pe2 597.9
10 18,350 19110 977¢2 582,7 605¢4 562e1 767,0 =146 58,70 ~ei7 +16426 46,63 630.8 BuB.0 176.5 »618.5 5%0.5 614.9
15 19.070 19.780 96142 593,2 636,84 591.6 720.2 43,0 UB,53 415 9,52 45.93 622" 837.1 10645 -sez.% 6136 635.2
30 214180 214600 913a1 638,7 6£3.,0 O30.0 627.6 20s2 43,81 1eB3 4459 46,75 666¢4 928e3 <5246 6748 68g.3 695.

50 234970 244200 85348 633,2 67242 063248 542,3 2245 3I8.BB 2,03 1875 50.07 Tile2 986.2 ~229.9 *756.3 7T71.3 T78.]

70 -2b.79 26.880 823, T.5 35,33 ) i ,_lﬁi.#.wass.a
85 204860 28,900 78848 618,80 6506 O616.1 445,9 16,8 33U, B3 1,57 36,58 56,08 810.3 1100.6 ~482.7 +913.1 928, 9so-g
90 29.570 29.600 76843 579,8 625.,6 579.6 445,8 15,0 35,48  1.48 38,96 58,27 a0Ge6 1102.3 =505.7 =937.5 951.5 952,

95 300280 304270 788.5 55248 598,8 552.2 448,3 (3.8 36,82  1.39 81,23 60,11 796.2 1108.1 =528 *960.7 973.1 974.0

INCS  INCM  DEV  TURN CAMBER SOLIDTY D-FAC OMEGA=B LOSS=P  LOSS»P P02/ OMEBA=BLFE=AD EFF~P  M=1 Me2 Mlel MYe2
% SPAN ToYaL P! Suock — voTAl sTYATIC

DIA=1 DIAw Vel V=2 VM= VMe2 V0~ Vo<2 > -2
% SPAN 2 : 1 M 1 Vo2, Brt B
5

5 8,06 8003 1p.91 59.45 62,58 21080 .6146 +1503 0355 .bB355 9402 .p000 .0000 8166 ,BBpS .4%28 5588 ,TasS
10 3,61  T.88 15.T6 51,88 59,58 zoosso o5934  +1T73  L0M37  JDN3T .9299 8000 ,0000 7885 ,B763 4999 .5T0p, 7275
15 2,52 6485 19.58 48,37 S7.p4 149497 5599 43695 L0433 0833 ,9347 .p000 0000 7824 3616 .3‘ 1 .5808° ,7198
30 91 SeT: 15.B3 81,59 53.71 LeT557 4920 0709 .uzgz D202 +9788 L0000 .0000 8892 ,B165 30 #5958 Lb012
32 «,58 4,91 12,75 36.85 48,71 15096 L4600 0448 .0Akh  ,0A4R 9855 .p000 .0000 .9196 ,7686 .5883 ,6318B .8540
= ¢ —ob000-A91!1__.1291ﬂ_xggﬂﬂL~‘§!58__‘91§ﬁL

85 '2’33 “.17 16.6ﬂ 32,86 “5027 1+2867 4353 00““6 50113 .0.73 19877 opooo «0000 «Fgh? 8956 5314 . 1']’ +9520
20 =1,90  5¢20 17,20 34,63 085,96 L.2556 4685 #0777 <0310 310 9796 .0000 .0000 8870 6749 .8993 ,7086 .9492
95 =»36  6en1 17,72 35,43 46475 102271 4983 4B82 40359 .,0359 <9780 .o000 .0000 8319 .6538 .aT37 ,6956 .9502
NCOR=1 WCOR=1 WC/A=1 TG2/ P02/ EFF=AD EFF~P STA®1 STA»2 SLANTwl SLANTs2
BPM_LBM/GEC - LBMAGEC Y03 —ROL L % : —OESREE—DEGREE

SOFT,
7378 18116 4083 1,1359 1.4839 87.844 88.%8 11.0 32,0 90.00 90.00



Blade-Element and Overall Performance with Stator-Hub Slit Recirculation

ROTGCR 100% of Design Speed
OIA-1 DxA-z v-1 v=2 Y= vM -2 yo- yn=2 B= B=2 Bt=1 Bf-2 yreg v--z v fey VO'=2 y-i
%SPAN TN - ¢ FT/aE: rf/sc“ FTRFc ﬁwé_r uEBlEE‘EFREE“ DESREE FY/SEC FY/! c “FY/<EC F"’/SEC rnsec
5 z:.;zo xe.gsa 600.0 1123.5 690, 662. «0n 35.19 =39.50 78,1 -uzs.x 3a0g.4 423¢; 56,9
10 18,100 16.790 612.7 1099.9 612.7 6700 .o 812.; +0n 52.q6 36457 «26,25 76340 7:.7 7 *454,7 330,7 454.7 Sk
15 15.170 17580 625,39 1061¢3 625.9 679.2 o0 815, «00 50418 38+00 ~20.0% 798.5 T24,3 ~489,2 248,3 489., 566,9
0 18,280 19.910 658.9 955-; 6%8,9 579-1 0 671 200 G466 43079 =2,42 B884.3 681.9 ~589,5 9,7 5B89.5 642.0
80 22,190 23.090 686,7 847 666 T 633.9 o0 5627 e0n 8157 86e15 1595 9919 661.4 *T15,5 ~1R1.8 T15.5 7446
10 “25.A80 26260 637.7 6106 .0 GTZ.Y 60 X775 Bpepd sr‘fsﬁv"‘rmﬁmms =~573.9 B834.5 8u6.B
85 28.450 284630 696.8 697.9 696 .8 S$49.5 o0 430.) 00 38+q7 52078 41,88 115241 T3Bul ~917.4 ~492,5 917.4 922.6
90 29.320 29.430 695.94 66148 695,1° Sp6e1 o0 426,2 00 Ngeg% S3.67 45,92 1173, 5 T2T.7 ~945,5 ~552,2 945.5 48,4
95 30.350 300180 693,u ©638.8 693,46 472.4 0 G244 o0n 41,92 54e5. 49,29 1208.2 To4.3 ~975,2 ~549,; 972, 973,2
INCS INCM  DEV  TURN CAMBER SOLIDTY D-FAC OMEGA-B LUSS=p LBSS~P P02/ EFF=P cFFaaD OMEBA-B v-y Ma2 Mtal  wtep
z.swsm DEGREE UEBE‘E GEGREE GEGREE YOTAL mtt POL 757"[“ fTT SMOCK
=5.81 # g1 65,69 70.83 2.4334 2316 ,22p7 +p3%; ,D3%1 1.56 % +88p9 735  «pph0 .5581 14,338 6787 ,Tg74
10 -4,93 4 62.82 6£5.91 2.2861 2918 .1311 «0257 ,0257 1.5789 .92“ .9196 +pp00 .5673 140067 .7080 6843
5 ~u,31 1.99 5.83 58,04 62489 2.1574 .3435 .o783 <p17p L0170 1.5839 2 +9669 -pooo .5803 .0864 ,738; ,6595
20 =3.42 2425 13428 W21 53428 [.9g46 . h364 <015 +0039 ,0g39 1.5636 .932& «985 .9 00 .6121; 592 823, . &32
50 “2,47 2.5 1-"2 3 -zo 39%%1 .69 o SpRy’ oty on118 .nul 1-52% 9585 ,9559 bung  oT522 9265 5868
10 T 1,15 3o_of“uTz " o385 +p107 BT L5 * TeIS{E -55¢ -ﬁ‘a’ 1.0175 6323
85 =54  3.12 371+% 19 99 ‘9.'73 l.uloz 4889 .‘023 0264 ,.227 1-!03’9 » 868 8658 649y .f,;g 1.078; 6487
90 .47 3-8“ 13+65 75 (B34 (.4148 [5p8¢ "53 +037y +0330 1-~g S o8 33 « 7936 {ss L6478 5759 4,097, .6333
95 =53 2483 15.13 5.22 1748 389 .5213 .1883 0437 5398 1.3 .783 ' TH23 -ox' 646y 5502 M,-.g +6278
NCOR=1 WCOR=1 WC/A=1 Tozi P02/ EFF=AD EFF=P SYa~1 STA=2 SLANT=1 SLANT=2
R 3 Sgés T eol ) [ OESREE DEGREE
3 13 » 1.1347 1.5052 92. . 6, 86.95 95.
STATOR S0 154,97 A1, N 1347 1.5052 924022 92.5¢ Se0 0 0 n2
O0Ia=1 DIA=2  Vai v=2 VM=2 V= =2 Vo'=1 VOr=2 u=1
m N FY/EEC F‘F!EE‘FY E’é t,Sec“F‘r,SEc r‘r,%:% omét o ee 3 erR:‘LFTT‘L/s (3 V'f/‘—r‘wnrs FY,cEC FY,SEC =r,sec
17,720 18,580 1033.7 623.¢ sz B 62146 B820.5 =4b .g 8,27 =216, 864097 67644 895. 239 8 ~645,2 5T1e4 5991
'° 18,350 194110 1035.4, O44.7 657.7 6‘04-; 799.6 Sg 55 022 =17.85 4&3.60 689.9 559 207.9 =6,3.,7 8593.7 66,2
15 19,070 19780 1018.5 653.2 685.2 6%52.2 753.2 36 7 87,60 3,21 =11.82 862,61 699,8 B886.1 138.3 ~599,9 614.9 636,5
30 21.940 214800 962.6 68644 795 3 686+3 632.6 8.2 4;'.,)6 68 3.35 as.g7 72843 97 2 -be.s -6a8,4 68;.7 696.5
50 23,970 244200 897.7 669.L 5. 5 6@90 5~g )“ 5 37,13 ]‘Q23 17.93_ ) S 753.8 1 =23Q. «T765.9 T72.9 T8p.M
70 25,990 26.880 Bys.y 656ep T03.0 'moop' 483, g -1.% 33,35 =3 29.53 '53.91 B9, S =upp,3 ~UeB.2 B63.9 B68.8
85 28,860 28+900 779.5 599.8 652.8 599.8 42641 -8 33,14 LY ] 37.7,- 57.26 835.4 ;109.; “Sg4.6 =932.7 935.6 931.9
90  29.570 29.600 748.7 562.3 ;7.5 562"; azs.‘ 6.2 38,84 .80 80e67 59,38 B38¢3 31267 =S3p.4 ~9B,3 953.5 954,5
95  30.280 30+27p 725.4 533.8 S89.3 533.7 23] 9.1 35,62 «98  43a13 B1.1y 8375 11083 =552,0 =97,5 97S.; 976,1
INCS INCM  DEV ~ TURN CAMBER SOLTOTY DeFAC OMEGA=-B LDUSS=P L0SS=P PO2/ OMESA=B rSFoAD FFF=P M=t M2 M'=l MW=
%.SPAN DEBREE™ ossler DEBREE DEGREE DEGREE rom PROFILE POy SHOC TOTAL  STATIC.
5 2.7  6.T71 12.2% 56,84 62.58 2, 1@75 L5913 .3513 +0358 D358 9347 -opb +000C 8128 .93‘.'1 5358 B1% ,7693
10 2.52 677 1616 5035 59,58 2,929 .5635 .1597 .pu1d  ,DaXd 9266 «pobd .p000 L7888 9338 5545 628, LTE5M
15 1.58 5.88 18.66 44448 57. 8 ,.9;70 .5358 .;626 -ou&'[ 81T 9314 .¢§ ] +0000 7898 .91t9 5632 ,6335 .Ten
0 ‘1.50 3031 1u-63 g.“o 51.9u 1.7536 h697 659 +018a (D188 9745 <DOB”  «p000 8963 8650 .s%4 656, .Buu
50 3. ; 35,49 ub,'ro 7,.%83, N832 809 0132 32 .9559 oOBD: 0000 .9284 .3%3 5818 5737 8838
10 'h x B ) %‘6 2. I3.52 44,27 L3866 .§1% .p¥1Y 0151 .gtﬂ .0 «0000 138 TuB3 =79 ,T2g2 JOuT2
6 =3.60 2499 ﬂo. 3321 45,31 1.2866 U432 (0678 264 .use 'D 00 0000 8873 .6875 5185 .7283 «9606
90 =2,81 %419 16.35 33.8p u5.56 1.2558 4796 .oaog *0318 31. .97 g +0000 ,88gg9 6576 uB5g (7153 .95)¢
9 =2.50 5425 1731 38.79 46.76 0.?271 A 985 +0348 ,cgna .9797 .o ] «0000 ,836 .6387 458 «Tg63 9899
o} MCOR~1 WCOR=t WC/A~1 T02/ P02/ EFF-aAD EFF-p STa=1 STa=~2 SLANT-1 SLANT-2
W REM m“i!»T"u/sEE Tor pot x CEBREE  DEGREE
SQFT
7390 184097 #1eT1 1.1387 14672 85,95  88.76 11.0 12,0 90+00 90.00
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ROTOR

% SPAN 1IN

5

5
10
15
30
50
70
85
920
95

iN

Blade-Element and Overall Performance with Stator-Hub Siit Recirculation

12,220 16,030 590.% 1099:8 590.% 60,3
lyel00 164790 602.8 10742 602.8 662,7
35.170 17.580 615.6 1037.9 515.5 661,1
xe.Zbc 19.910 647.7 935.7 6€47.7 655.4

25-850 46-250 639-0 751-9 68900 59105

23.450 28.610 €90.2 706.2 6%0.8 551.0
£94320 294410 690.0 672:.6 690.¢ 5¢9.9
3r1150 30:3860 689.¢ 6%3.7 08%.¢ 473.3

»z
o

—pNCS—— L
N DEGREE DEGREE DEGREE DtGREE DEEREE

pSsui
w52
»Ye89
'20”
—wd
-,88
- 36
-~ 31
-~v39

1+¢50
2:15
242
2.7

3.33
332
3.22
2498

6:si7 66521 0483 2,433
S5.49 62.54 63+91 2.2864
T3 87,85 62:88 2.1577
2144 W4, 48 53.22 1.9052

[} » L] .
1157 18.76 27+00 1+5347
11208 11+9% 39+69 1.442)
12.07 8,86 18+.34 L.4148
14136 6.12 17040 1.3891

RPM  LBM/SEC LBm/SEC TC1 POl

7378.0 183,39

STATOR

% SPAN N

5
10
15
0

50
70
85
90
9%

10
15

0
50

70
85
90
95

“DyA~T DIA®Z V=1

IN
17.720 18.560 1000.3 593.9 9599.0 $590.9
184350 194110 10¢H#.6 610+6 630.5 6€1C.)
19.070 13.T40 969.85 616.9 &8%6.1 ©637.7

100% of Design Speed

'o
0
o0
1)
«0
«0
0
o0

2542

0
#S3C17
4969
+5165
5316

%

008.3
782.0
738.8

21.1“0 21.600 936.7 660.1 6%4.2 660,90 ©28,7

s g
25.790 26.88¢0
281660 28:900
29.570 29.600
30.2”0 304270

289
Je09
2.2
-39
=X
309
ate0d
-1-97
alv0}

—NGE— —NEM—DEV-——TURN —CWMBER SO DTy DuFACOM
% SPAN DEGRBE DEGREE DEGREE pcoae: DEGREE
s

756
Te3%
6,87
Wole)

3401
3.82
463
8,79

~NEORwY-

—WEOR--
RN LBA/SEC LBM/SEC TO3

TH750 18367 1,1353 1,4774 87,213 87.96

832.9 643.0 686.) 6u3.

769:3 612:2 656.9 612-1
761.7 573.9 624.6 573.7
737.6 543.6 593.5 Su3,.s

1132 58:84 62:% 2.107¢
15.91 51.35 59,56 2.03¢3
19,00 W4, 72 57‘03 1.9488
14,88 41.26 51.7Z 1.7548

]
13.23
15.04
16.84
17443

33.686 #45.28 1.26847
33.77 45.96 1.,2554
3506 4676 1,227

POl

sarT
aled3

~SH TS UGS TS 1 SYoT
34,02 44.24 1.3869

D
470.6
#37.6
435.5
435.2

+6092
+5800
3528
“812

Vo2

BrY=Y

893.8
£63.0
799.9
667.6

«00

. )
4802 0C
917
4384
#3642

«CO

S3.41

00 45,50 42-23

39.06
40.73

e0d 42,66 S¥.63 48,91 1190.,3

30,42 -19,43 785,8 7T02.2
“2+25 575.3 65841

JH0 S%,3 35,58 =30,5¢ 726,0 743.5 =422,8
W00 52,57 36,98 =25.,56 T54,6 T2ue1 =653,9 312,5 U53,9 5405

=-485,4
-588,5

Vov=z

WMl yMET T WOST Te=y T B=2 TBvsZ VYR y'=Z V0TSl =1 U=Z
FT/Stc FT/SEC FT/SEC FT,/SEC FT/SEC FT/SEC DEGREE DEGREE DEGREE DEGREE FT/SEC FT,SEC FT,Sec FT,SEc FT/SEc FT/SEC

377,7 422.4 586.%

233.,9 48B.4 56E.0
26,6 588.5 641e0

50 39 31.65 1061.3 69642 =B833.2 -365.2

00 38,78 52,97 %1,03 1187,2 739.7 =915.9 =u79,.4

53.63 QU9 1169,3 72Ge5 ~943,9 =508.4
T14e7 =970e6 =535.¢4

o
533.2 845.4
915.9 921.%
43,9 Fub.8
97046 97146

«215%
v1282
«0713

+ 0332
-0750
»1230
016186

TOTAL PROFILE POL

. 0381
265
. 0155
s O0NS

00092
101%
* 0308
* 0306

« 0045 15576

«038B1 1.5336
0245 14566
+0L156 1.8733

10068 15095
20189 1.4763
« 3267 14478
0341 144253

<0846
«9285
« 9546
9848

.
«S609
+ 3066
Y-L3-3]
« 7938

“OMEOA=B —Mwp M=z Htmy——Mr=p—

«B7TS
+9239
«9%516
+9839

+ 9586
«9013
+ 8369
«T830

TOTAL TOTVAL SHOCX

«0D00
«G000
« 0000
« 00060

.oges
142
«g162
o G308

+5437 1.0080

«5575%
+5699

06419
»8836
« 6428
«Ou18

6753
56992
«7288
3122

29854
29526
+8395

] *

«6701 140077
6172 1.0708
+5850 1.C909
#5575 1.109%

6816
+6609
6378
+5904

L]

6123
6385
16266
«6189

»

S&FT
41,33 11,1353 1,5148 93,126 93,59

=55.3 53,46
-2 S1.12
38.8 158.29
10.2 42,15
Ye7 BN
-.2 33.68
11:2 34.89
103 36.16

.89
B2
+00
1.2
1.11

T STASY STASZ

5.0 6,0

A

218,0 =653.4
191.3 =61S.5
124,.7 =597.4
8,25 $6.06 697,5 951.5 =51.9 =685.2

DEGREE DEGREE

86,05 95,02

YR VHcTVHSZ VOl VOsZ ——B=1— B2 8=y <Y VY=Z VO'el VOVE2TT USTTTTgSZ
FT/Sgc FY/Sec FT/Sec FT/SEC FT/SEC 'T/SEC DEGREE DEGREE DEGREE DEGREE FY/Sgc FT/SEC FT/SEc FY/SEc FT/SEC FT/‘EC
8,38 =21.67 §7.87 684,7 881.1
=.03 ~16.88 A5,2%¢ 659,0 866.7
3.56 ~10.74 #8.,02 670,5 859.1

570.5 598.2
59048 615.:2
513,9 63%5.5
680,6 695.4

29.7
3683
35.55

T003+¢ =230.0 =
53-22 790-8 10745 —=391.9 -860.7 862.5
36.67 820,7 1116.0 =391,6 =9301,6 9791
58.65 810.,9 1102+9 =516+5 =9%1.7 952,90

§2.31 60.58 802,88 1106.7

=538.3 =964.,0 973.5

+1556
«1748

Te i 729

+0068¢

- T L )

4286
4397
4684
oN97C

%

«038¢
« 0549
« Q770
0063~

]

TOTAL PROFILE PO1 SHOCK

« 0430
N4Y2
. 0196
“va

6139
+c213
<0307
« 0340

27

19350
«9279
29305
746

«9883
« 9808
« 9800
+ 979

+ 0308
« 0430
0842
«0196

«
+0139
0213
20307
25350

+000s
«0000
2QU00
« 0000

[ ]
8654
930.%
95249
9748

SAD—EFP=F — Map—Maz —Mtsy— Wraz—

0000
«0GC0
«00C0
+0000

TOTAL STATIC

8112
«TBLE
7787
8219

“UOUC " S00G0 S 92ET

+»0000
«C0C0
»0000
»000C

=« 0000
20GCT
«0000
«00CC

«920¢
+8631
8472
«8u1%

+9c82
«9035
+888B6
»8398
TS TB3T
v 7384
«06966
« 6693
-13-34

+3592
«S5243
+5326
«5723

«5839
»5965
+50856
«6259

7858
003
#7392
8249

ToSE35  WESIT L8702

+S584
»5S300
«49U6
«3667

#7013
«7281
7323
«7020

STE

11,0

=1 STA=ZSC

09330
19685
+9508%
»950%1

D‘GREE DEGREE

12,0

90,00 90,00



Blade-Element and Overall Performance with Stator-Hub Slit Recirculation
100% of Design Speed

DIa=1 OlA-3 V-2 VO-l Y0=-2 B=1 B8-2 BY=1 Bt=2 Viel V'=2 V0'=1 VQ'=2

U~1 u=2
% SPAN 1w IN FT/SEC FYT/SEC PT/SEL FY/SEC FI/SEC FT/SEC DEGREE DEGREE DEGREE DEGREE FT/SEC FY/SEC FT/SEC FT/SEC FTY/SEC thsec
5 13,120 16,030 586,58 1091.0 586,68 620.8 +0  897.1 «00 55.31 35,79 =31.47 723,5 728,0 -625,1 380,1 &2 7.0

ROTOR

Vel V=2 V=1

0 14,100 16,790 S599,1 1065.0 599,11 0643,2 W0 B8u8,7 00 52,83 37,20 ~25,50 752,2 T13,3 =454,7 307.2 usc.v, 541,5%
15 15,170 17,580 611,8 1028,2 611,8 651.1 W0 795.6 200 50,67 38.64 =19,30 783,5 690.,9 =489,3 228,6 u89.3 567,0
0 18,280 19,910 643,88 926.7 643.8 6uw,.0 0 669,0 L,00 46,06 42,45 =2,22 B673,1 646,7 =589,6 26,8 589,6 682,1
5 22,190 23.090 672,1 828.6 672,1 607.5 W0 563.4 00 42,83 46,77 16,56 961,9 635,7 =715,7 =181,2 71S.,7 744,V
70 23.8P0 26,260 685.p 758.% 6AS.8 7 S 39,78 50,57 31,76 1060,4 686,8 =B834,7 =361.,6 834,7 886,9
85 28,450 28,610 688,1 708.1 688,1 548.5 0 447,.7 200 39.2% 53.13 U40.90 1147,0 725.9 =917, =475,0 917.6 922.7
90 29,320 29.410 687.6 679.7 687.6 5iL.5 0 4uT7,4 PO VE,21 53,97 44443 1169,2 716,84 =945,6 ~501,1 945,6 988,5
95 30,150 30,180 686.7 653.5 686,7 4T7.4 W0 446,2 Y00 43.06 5877 B7.83 11904 T1l.d =9T2.4 =527.2 I72.4 O732k
INCS INCW OEY TURN CAMBER SOLIDTY D=FAC OMEGA=B LOSS=P LOSSeP 02/ EFF=P EFF-AD OMEGA~B M=l M2 Mtw} Mt
!u)AN nggggijnzle;DEGggiJﬂ;bgﬁancaes TOTAL PROFILE POL  TOTAL TOTAL SHGCK
5,2 1.71 5,23 67.28 70.82 2.4337 .2739 ,2208 .G3B7 L0387 1.5357 L8829 L8757 ,0000 .5810 ,.9932 +6676 6661
10 -4, :o 2237 5455 62.70 65.89 2.20865 ,3198 ,1163 ,0229 ,0229 1,5075 ,9332 .5289 ,LCU0C .S537 L9706 ,6964 6501
15 =3,67 2.6 7,57 57.93 62.88 2.1%79 3705 ,0669 ,0146 0146 1.5731 L9575 L9547 0000 5661 9325 7261 6266
K | “2.76 2,94 11438 4%, T7 53,22 1,0054 4686 ,0154% L0040 0040 1,5612 ,9B64 +9855 ,0000 5967 L8321 L8094 5794
50 -1.,86 3,1% 312,02 30.21 39,10 1.6908 ,.5254 ,0249 ,0073 ,0071 1.,5384 L978S L9733 .LLOD L6248 L7333 ,9129 5626
70 _- » 20084 ,0058 1,5193 L9647 ,9626  ,0092 6386 ,6662 60 46032
85 =2k 3,48 10,93 12,23 19.68 1.4422 .5028 ,06%%¢ ,.0171 0133 1,4931 ,9195 ,9149 ,Ul47 ,6409 L6183 1,0897 ,6338
90 =16 3,35 02,15  9.5% 10,33 I.4148 ,522T7 L1125 ,0284 ,0242 1,4699 L8614 L6536 L016E L6404 ,5908 1,0902 6226
95 .25 3,12 13,67 6.9% 17.48 1.3891 .537S 1508 L0363 L0317 1.4497 ,8128 029 .Gi91 ,6395 ,%5656 1,1091 ,6i56
NCOR=! NCGR=1 WC/A-) TO2/ P02/ EFFaAQ EFF=P STA=1 STA=2 SLANTo] SLANT=2
RPM _ LBM/SEC nglstg 101 POL % DEGREE DEGREE
SCGF
T239040 182,75 41e21 1,1305 1,35285 95,805 94.26 5.0 6,0 86,05 95,02
STATOR
DiA-1 DIA-2 V-3 v-2 V-1 V-2 FTyo- FTvcEz B8-1 -2 Eg;;: s'-g v;-1 FTv;-g Fvw-x F¥c°-3 FTu-1 FTu;éc
§§fAN N In | FY, SEC c _;_g_gggg;__nggg;g o] E DEGREE FT/S¥C FT/SEC FT/SEC FT/SE /SEC FT/
17,720 .a.sac 99¢.,3 576.4 S77.8 574.6 &11,7 -6C,1 54,55 .00 =22.57 48,91 625,8 BT4,9 240,2 =659,3 571,5 599,2
'o 16,350 19.119 993,7 594,88 617,7 59,3 T78.3 4.3 51,5 ~.42 =16.80 46,23 665,4 BLI.4 186,5 ~620.6 591.8 616,3
15 19,070 19.740 97T.% 602,7 644.6 €01.,6 T34,5 36,4 48,72 3,46 =-10.51 44,9 656,2 B849,8 1i9,5 ~600.2 615,0 636,6
0 21,180 Z1.,600 927.,2 €48.7 €B0,0 648,5 630.0 13.2 42,79 1,17 #4.32 46,49 683,3 942.3 ~-51.8 ~683.,4 681.8 596,6
50 23,970 24.200 12,6 1.8 683.5 o41.3 5%2,6 16,6 38,43 1,5C 18,56 49,97 722,4 997.3 =230,5 ~762.7 773,1 780.5
70 ) 827.6 ©35.6 677.2 o35.5 475.6 7 35,07 59 29.80 53,50 781,3 1068,9 =38B,4 ~B5G,2 864,00 B866,9
85 28,660 28.900 790.,5 6i1.6 554.4 612.6 4434 3.9 34,13 .37 36,68 56.58 B816.1 11123 =4B7,4 ~92E,2 930.8 932,1
90 29,870 29.690 767.9 576.5 626.1 578.,4 444,5 11,3 35,39 1,12 39.13 58.49 807,2 1166,7 =509,2 ~943.3 953,7 954,6
95 30,240 30,270 746.% 556.7 599.3 556.6 %%5,2 12,5 36,61 1.3C 41,45 60,26 B8C0,1 1105:9 =530.1 ~963.7 975,53 976,3
INCM DEv  TURN CAMBER SOLIDTY D-FAC OMEGA-B LOSS-P LOSS<P P02/ OMEGA-BEFF-AD EFF=P M-l M-2 M=l  Nt=2
Eél__n_ggjz; TOTAL PROFILE PO3 SHOCK TOTAL STATIC o .
4,52 6,50 10.49 60.%5 62.5¢ 2.1077 .6227 ,160% .c379 ,0379 ,9347 ,0000 0000 L8095 .8952 ,4951 .5667 7489
'° 3.92  T.7T 15.52 51.9% 59,56 2.030% 5914 L1508 .ouky L0444  .9269 L0000 0000 LT7BOY .8920 ,5102 5831 L7371
15 2,70 T.03 16,89 &5.26 57.05 1.9%91 .5630 176 0852 ,0452 ,9202 ,C000 <0000 L7749 ,B766 L5179 ,5906 7303
0 26 5.C7 1%.17 ul.03 51.72 1,75%2 .487% ,0708 .c202 L0202 ,L,9742 ,0000 L00GO L.B8%1 L8301 L5616 .6121 .B8158
50 =1,0 W45 12.2% 36.93 N4, T3 1.5493 4583 0434 ,C1k) ,0140° ,9857 .0000 0000 L.922) L7772 L5558 L6426 8642
70 =2.45 1) 4,23 31,3670 L4359 L0397 L0143 L0143 ,98B) L0000 L0000 L9169 L7336 L5511 L6917 ,9268
85 2,66 3,86 15,41 33,76 45,28 1.2867 449 ,0559 L0198 ,0198 ,9859 .0CCO 0000 L8926 L6973 ,5300 .7196 +9622
o0 “1,49 5.1 16.84 34.26 45,96 1,2554 J4T12 L0768 ,030e 0306 ,9798 ,0000 .CCOO L8490 6745 L4581 ,7087 ,9528
95 -.56 6.19 17.63 35.31 46.76 L.227T1 4983 ,CB49 .06 .C346 L9789 ,0000 .NUOD LB3B4 6526 L4724 6991 9520
— NCUR=-1 WCUR-1 WC/A=1 Y02/  PG2, EFF<hD EFF-P STA=1 STA=2 SLANT=1 SLANT=2
A RPM__LBM, C 191 Fed ) % _ DEGREE  DEGREE

SOFT
739160 182473 41021 11,1365 1.4866 B7.086 pde62

11,0 12,0

99,00 90,00
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IL1

Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 80% of Design Speed
DIA=g DIA=2 vai M=1 vn-z B« Btey y'e=) y'e2 yo'=1 VY0'=2 U=} u=2
%SPAN 1N IN FY/SEC FT/SEC FT/SE FI/SEL FT FT : O!GREE o:s DEGREE ggg;ﬁ;,g!/s'c (glscquj/sggsvrlsic FY/SEC FY/SEC
5 149320 164030, W49.7 89Te3 445, 55 B o9 Th2e «00 X689 =2T,47 S62.4 5255 FIIV 6 290.1 I8 T M1Z,5
0 1‘0-109 1507890 #73.3 aluq w;.s 556.9 20 686.6 .uo 53.9: 37047 =g8e5h 596,84 51246 -302.9 254.6  302.9 #32.1
15 7 Bel Seg 38485 =31B8.p6 522. 596.0 ‘Wg 192.6 3904 4d2,%
ot 18.250 19.91¢ 509.9 7l|..o 5'-0 57 $31.7 .Oo 42,83 12467 -g.a‘i 693,68 b‘lgu =aTo.4 9.8 aTg.e Siz.e
gg 122.190° 33.09‘\ 530. 69‘02 5 i . '03201 00 3 .57 "7007 075 779,.7. b4 ‘571.1 =162.1 5731.1 95Y4,2
25,880 zg,ggg 537 ‘ oD 35,18 207, 32¢ B56,1  598,9 =666,0 =318.b 606.y 675,68
85 28,430 2Be810 530 58305 53005 8869 ¥ 0 2.9 00 33 ) '3%?%7 lg 9 8,2 6}‘.“"g320¢ 'hllo 732-% 736,33
90 29;320 290'10 5'\‘.6 555,8 C34,6 4583 0 32000 VO 35020 S4.68 '03090 92“.5 630.7 '7_5‘.5 "35 9 TSked T56,9Y
95 SQ'I ﬁ n!l ] ;z’, 5370‘ !3 -] 62205 [y 315.. 1] 3‘.79 "505“ .70‘\2 9‘_10]. bgs.l .:’7§_. _:’9_1_.8 ”715'—_«“»77@‘.?
INCS, INCM  DgV TURN CAMBER SOLIOTY D=FAC OMEGA=8 Loss-P LOSS=P P02/ EFF=p’' LFF=AD OMEGA=B M=} M=2 Mtel M2
LEGREE GREE QEOE E D% E To7AL PROFILE P01  TVOTAL 'Toueu. SHOCK
4,32 9.26 2,4315 L1682 2312 .0822 1.3347 ~JBTE «0000 J4113 L8184 3153 7 ,57y7
10 -H.os z.bo 656 oz.oz 66.81 ‘.2536 N use «180% .0359 .b359 13303 .8965 .0922 +0000 4340 B3P 5488 L5570
15 ;.u g.?e 8003 21290 00283 .bg BY 1.3334 9186 ,9152 ,0000 449 7768 .577$_ +Suo3
0 =2 1162 s . 6 (3] g + 0313 z 153300 «9735 L9724 iggii' 672 o704 “e5178
50 "1.5“ 3 12e2% 3 03" 39. 1‘6 97 ;5 ‘0“58 00150 ‘Dls. 1.3004 «9883  JOUE3 L0000 4867 L6173 JT)T2  .HQuL
70 o0 5305 4372 L0631 .03Th  LDeTH 102705 9173 9145 0000 4927, 5506 786y 5322
8s .%o '-g 10039 15,' 19. o 1.“'21 WH2L0 40092 0183 op 1ﬂr1 2622 9003 Te8970 Jpo00 .4B6T .5189 «BY06” 25637
90 -1 ge 1163 13.73 18424 ;.lok JHU05 L1195 40304  <03p% 142409 48237 .8)83 +0000 4899 4939 0489 557
95 . 32 9 1336 002 1748 31,3891 Lu56)] L1569 0383 .05 B 102242 <7632 7564 .0G00 4880 .ubd¥2 4863 5508
NCOR=1 WCOR=1 WC/A=) Tp2/ P02/ EFF=AD EFF=P STA=1 STA=2 SLANT=1 SLANT=2
_RPM_ LBM/SEC ;gges;c 704 POL £ X R ... DEGRLE DEGREE
5807.6 158019 77 1,0826 1,2886 91,008 93437 a5 6,0 86,05 93,02
STATOR
DIa~1 "' DIA=2 Vel V=2 VM=) Vv=2 vo=1 Vo=2 o=1 g=2 Breg Bt=2 Vie) Vie2 yp'el VUre2 u=1 u=e
% SPAN TN M FT/SEC FT/SEC FT/SEC FY/SEC FY/SEC Fr/ssc JEGREE DEGRZE )EGREE DESKEE"rT/SEC FY/SEC FT/SEC FY/<EC FT/SEC Frzsgc
5 T17,720 16,58¢ B28,3 %89,p 532,35  S58,1 634,86 28,5 50,u3 2,90 ~18,57 38,58 Sey,k T16,8 178,8 «uy9,7 56,0 478,
;g 18.330 19~%xo 83%5.6 5;;.2 550.3 57448 62: o7 b2e1 ua,ao g.xz ~15.88 3;.44 57243 ;25.7 1596.5 =439,7 “;2.4 ;oé.s
1 De ". 593¢ s7 9 59.5 46,26 T6 =10e49 37,24 58043 Hle2 105.2 Uyt,b 490.8 08,u
o "f?ug'éi.eoo fzﬁ"%” 610.%’ 6tgfl ’g’l“gbn 9,5 39,36 4,60 }n;ol 39.53 612.9 791,35 =43,1 =by 6,4 bub.g 555,9
50 23,97, 24s290, 733.5 59346 6039 591.1 4,6,2 55.5 94,55 5.174 18636 43,90 ©037.5 B21+0 =200.7 =269,3 616,99 622.6
70 26.790 26488 57 09 8.‘ Y . 57 35D__ 210 30_092_ 20]_9 30".0 9,51 6763 B880¢7 =339.3 =6p%.9 68Y.4 691.7
85 28,860 284900 65‘0.6 55*.5 2 55 .5 5T 7 29,42 o59 36045 B2.84 7591 92643 =u21.2 =T38.0 Tu2.7 TU3.T7
90 29,570 294600 632,2 52731 5'0 .3 sz'hg 10.1 30,22 1410 39.04 B4,97 703,5 918.2 =442,9 ~751,6 761.0 7061.7
95 __Q:2!2,_ﬂ1g1ﬂ,_Qﬂﬁiﬂ____gié_.éﬂﬂli____glﬁ_ éli;,_ 10:6 31018 1425 41469 57,34 696,83 9127 =463,k ~Te¥.4  T7B.2 7790
INCS, INCM DEV  TURN CAMBER SOLIOTY DeFAC OMEBA=B LUSS=P LOSS=P P02/ OMEGA=S cFF=AD gEF=p N-1 M2 Mol Mte2
%SPAN DEGREE DEGREE DESREE OEGREE JEGREE . _TOTAL jorét.a, POL 5HOCK  TOTAL  SYATIC
5 LU0 wLup  19.4p u1.é3 62¢55 2,1075 L4003 1338 .0317 9565 D000 000U  JTEBY 7497 L4901 «DyY4 628D
:g .G:, 5-§§ 21413 ns. 4 59,58 2 ua97 :752 ;guz +0378 .us;: '3:55 «000C 00UV ,758) .;520 5464 45177 035y
___a04 &, 212 'Y 57.08 445 6 +0336 L03 9598 L0000 #0000 TY93 7424 (5216 L2258 ,69)Y
k| =3,26 56 1 ;%‘.3% 3‘».7‘ 51.9‘5 l.‘!!"v 35‘"‘3881 %eiz 00231 L0231 9767 .%b’ou -gouo :asuﬁ oT1u3 5390 o553p L6991
50 =495 'iss 15496 29.39 W4eT9 1.5487 L3693 0515 0166 L0166 98Ty .0000 +0000 8733 <6580 L5249 (D721 L TeSY
10 “6,63  =e51 15,01 28¢73 4425 3,3869 ,3338 20392 <0141 LUL4L 49913 L0000 . «Q0UC  ,pBNg DU (5,59 oysu 7179y
85 “Te34 | TeBU 15663 28483 45429 142867 ,3326 L0825 0165 L0185 49912 Togu0 T «0000 BBYT o502 cuO46  ,6325 ,By88
90 =6.,64 "ol 16.02 29,12 45.96 1.25510 .3601 .0726 <0285 0289 ,9B6; ,0000 +00u0 ,7emy D827 .ubub 6200 LByYL
% _"6:00 o7 9:95 46,7 23936 ,097p, +0395 w0395 9826 40OV . +0000 ,Teeg o539% L4320 618y .By1b

NCOR=3 WCOR=4 WC/A=1 T02/
RPM _LBM/SEC Lawssc Y04

Po2/
POL

EFF=AD EFF=P
X

%

5897.0 15‘0.19 )“077 1,0826 1,2649 84,130 OiebB

STr=1 STa=p

11,0

it

SLANI=1 S_aNT=¢
DEGREE  DEGHEE

YUeU  Y0euD

373Yd
‘aamu'mN YNV18 39Vd oNIg3D3Y



Ll

ROTOR

DIA=1 DIA=2 =1 V= VM=l  VM=2 V0= Vo=2 Bej B=2 Bt=] B'=2 yteip V'=2 ygley v0'=2 -1
%SPAN IN iN FT/SEC FT/SEC FT/SEC FT/SEC FT/SEc FT/SEC DEGREE DEGREE DEGREE DEGREE FT/SEc FT/Sec FT/SEC FT/SE( FT/SEc FT/SEC
5 13120 18.030 G20.4 BULs0 U20.0 GB24 0 689:0 +00 55,00 38,79 <Z9,78°5 TTS55,B=X38,0 276.0 338.0° W1Y%.0
10 34100 16,790 426,31 B2Be3 42641 4B88,6 o0 663,8 ¢00 53464 HOoul4 «25,33 559.9 S41e0 =363.2 2313 363,22 432,5
16 3150170 17580 43543 799¢0 43543 494,7 o0 6274 o400 51473 41.90 =19.39 585.1 525.2 =390.,8 174.5 390.8 452.9
0 0 19.910 457.2 72948 457,2 4918 «0 5390 +00 aT. 60 45.81 2,99 65645 994,3 =470.,9  26¢1 4709 512.9
50 224190 234090 47648 65843 47648 4754 o0 455,4 200 U3¢75 50614 16432 T44¢S 497,0 =5T1.7 =139.5 571.7 59,8
70 25.880 264260 473.9 5997 4739 449.7 00 39646 ¢00 41440 54057 31482 818.4 53045 =666,T «279:9 666¢7 6765
85 0 20J0 U35,3 O5b62¢3 W35,3 §22.3 o0 37142 200 @1.34 59,32 40,92 852.6 5%9,0 =732,9 ~365.8 732.9 737.0
90 294320 29,410 472.8 5391 472.8 390.1 o0 371.9 000 43,66 5795 44,70 8918 549,0 =755.3 =365.8 755,35 757.7
95 304150 304180 479.8 5193 479,8 36343 90 37141 200 45,61 58029 48,20 913¢0 545.2 =776,7 =406k  T76.7_777.5
INCS INCM DEV  TURN CAMBER SOLIDTY D=FAC OMEGA=B LOSS~P LO0SS=P P02/ EFF=P EFF=AD OMEGA=B M-} M2 Mtel  Mte2
ﬁa;AN DEGREE DEGREE QEGREE DEGREE DEGREE _JoTaL PROFILE POL TOTAL TOTAL SHOCK . _ .
=2¢1 " «9¢ 68, 0087 2064320 42585 2599 o0ub4 046l 143056 8715 <8665 ,0000 3826 7636 44920 5033
10 “1eDP4 5.61 5480 65¢75 66400 22845 L3158 1645 40325 40325 143257 9138 9102 <0000 3887 L7445 5127 L4886
15 =e39 589 749 61429 62,94 201559 43692 1116 0244 0244 143308 ,9358 9331 ,0000 3973 7196 5360 4730
0 «60 6,27 10.72 WB,B1 53,25 1.9041 L4716 40520 40136 0138 143309 L9617 ,9601 L0000 4i70 .6525 .6000 .4419
50 1681 6450 11680 33082 39,12 1.6903 5167 L0401 +0116 L0114 143239 ,9626 9610 40000 4352 L5846 ,.6803 .4413
70 3.30 7.51 11.75 22,75 26;;2_1:§§£9__;§%§;__;9§97 20110 _ 143183 ,9560 9543 +4322 45296 (Tubl _-“665,
85  5¢68  U.36 1098 1839 { 70 1+442f .4 20179 40047 ", 0047 143342 L9764 L9775 T,0000 4007 L4945 ,7800 .4916
90 3.75 Te26 12e43 13426 18,34 144148 ,5316 41228 0308 ,0308 1.2950 '9528 «84T3 L0000 L4321 L4726 8150 .481)
95 3,27 664 1UeOy 10410 17,48 103591 + 5492 -‘679 20403 ,0403 102721V‘l’7_910_ AQIQQQ ._LQQ_QL,'QH_, 0“59_0 _ :,9_;;?_._'93@,
NCOR=}1 WCOR=3 WC/A=1 TO2/ P02/ EFF=AD EFF=P STA=1 STA=2 SLANT=1 SLANT=2
RPN LBM/SEC LBM4SEC T01 PO1 % % _— e - __DEGREE _DEGREE_
SGF
590440 139,97 31.5¢ 140885 1.3173 92,620 92.%6 S5.¢ 0,0 86405 95,02
STATOR
pla=1 DIa=2 =1 V=1 VM=2 V(=1 VO=2 Bt B'=2 y'te) Via2 vp'=g VD'=2
% SPAN IN I FT/SEC :T/Sgc FT/Sec FT/Sec FT/SEC FT/sEc DEGREF DEGREE DEGREE DEGREE FT/sEc FY/Sec FT/SEC FT/SEc FT/sEc FT/sEc
6 T17.720 18.580 T6Gek 459e¢1 0GG3e0 4BBe8 £22,9 11 54.58 w11 "20+58 beil 673,35 662.3 166.4 =uTT.6 4585 78,7
10 180350 196110 765.0 #73e9 46Ue2 472.0 60841 40e1 52,64 Bo8l =16426 #3477 UB3I6 653,7 135,4 =45242 4T72.7 492,3
15 194070 19740 755.2 ubhe] 464e5 480e1 579e1  62e1 50408 7437 =10029 4292 #9249 655.6 87,9 =u4bek 4931+3 508.5
30 21100 21+600 722.3 51060 Bi5¢€ 513¢7 507¢7  G4beb UGBS 5,187 405 “de76 51640 T2We0 ~3649 =509.9 Buu.d 556.5
50 23+97C 244200 685,6 52205 5268 51949 438,6 518 39,76 5468 18474 4Te69 557¢3 77209 «178,9 =571.7 6175 623.4
720 264790 25,8560 647,77 5136 518¢1 5123 388,6 28,9 36,87 3.22 3015 52032 '39. 83845 =301.5 =663+6 690.2 692.5
85 2B«BB0 2B.900 62240 m . 01+0 GO7e9 367¢3 1840 36e21 7—3_5’_“56. 6 S55.58 6274 BB(sT =376,2 “72646 T43.5 Th&.S
90 294570 29.600 603.3 472.5 477,1 472.1 369,1 18,0 37,75 2.11 39,47 57.6% s;a.o B881.8 =392,6 =Tht.5 761.8 76246
95 304280 306270 586,99 451¢7 455,4 45146 370,2 8,2 39,11 103 “109& 59,66 6120 ag“ohl -408,8 -171_0’7 7790 779,8
INCS  INCM  LEV TURN CAMBER SOLICTY D=FAC OMEGA«B LOSS=P LOSS«P P02/ OMEGA=BEFF~AD EFF=~F M=1 M=2 Mrel M=
%SPAN DEGHEE DEGREE ULEGREE DEGREE oeeaze TOTAL PROFILE POL 510CK  TOTAL STATIC o o
5 1:51 3 . . 241083 JBBTT <1482 +0352 0352 9600 ,0000 +0000 7962 <8847 J3IUB L4358 5768
10 4469 8,95 2077 u47.80 59.5u 240313 ,5589 L1663 S0u08 0408 95531 (0000 40000 #7681 6843 LU130 4349 ,5697
15 He0F  B442 22480 42471 57003 1.9499 5307 1620 0412 0412 9572 L0000 0000 7631 6752 L4224 L4420 5720
30 T Z AT 696 10.17 39.48 51470 147561 Lu64B 40902 40256 0256 <9760 L.0000 <0000 +8399 L6455 L4519 Ju608 6340
50 31 5.79 16eu]1 INeN3 Uiue7N 1,5502 L4186 L0574 0184 L0184 9872 ,0000 «0000 +8794 ,6115 4582 L4955 6777
70 =ebld 5,45 16402 33465 44422 13875 L4075 40529 40190 L0190 9894 ,0000 0000  «B749 5754 4498 ,5313 7350
85 =60 586 17+10 30el3 G5,27 12869 4170 <0650 0256 .0256 +9877 ,0000 <0000 «Buii 5513 L4360 5855 L7708
90 «81 Tekl 1789 35,58 45,96 1.2555% L4485 « 0881 «0350 ,0350 e9846 ,0000 «0000 ,7996 L5330 0“122 5455 L7691
95 1097 B472 17436 38408 46475 102272 44817 40991 0404 0404 +9835 ,0000 0000 7791 5163 +3929 5376 7778
NCOR«1 wCOR=1 WC/A~1 TO2/ po2/ EFF=AD EFF=P STA=1 STA~2 SLANT=1 SLANT=2
RPM  LBM/SEC LBM4SEC T01 PC1 L3 L3 o DEGREE DEGREE
SoF
590640 139,97 31-.% 1..585 1,2925 86,000 86453 90,00 90.00

Blade-Element and Overall Performance with Stator-Hub Slit Suction
80% of Design Speed

1.0

12.¢
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Blade~Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 80% of Deaign Speed
0lA=] DIA=2 Vel Va2 V=1 VM~2 vO=1 vp=2 By b2 Bty B'-Z_ Vim] Vite2 yple] VO'=2 U=y u=e
RSPANIN YN FY/SEC FI/SEC FI/SEC FY/SEC FY/SEC FY/SEC DEGREE DEGREE DEGREE UEGREZ FY/SEL FT/SEC FT/SEC FY/SEC FT/SEC FT/Sec
5 T13.120 164030 3u2ey 792,99 382.1 405.2 g 681,55 «0n 59,27 4,59 =33,60 b480.5 T 4B6.6 =337,4 269,3 3I3T.4 12,2
10 14,3100 160790 367,5 769,9 367,5 4213 W0 6443 000 S5beBL U462 =26478 516.,2 4T2.5 =362,6 232.5 362.6 3.8
15 15,170 17580 3745 T45.5 374,55 430e1 40 6088 000 SUe75 46416 =19,98 5408 58,3 =39p,1 156,7 39%.1 452,1
30 18,280719.910 392,.5 692.8  392,5 437.7 0 536,9 00 50479 5pely =3¢21 612.5 440,1 =k7g,1 24,9 64T70.1 35i2.0
50 224190 23,090, 407.0 633e1 407,0 42943 0 465,2 «00 u7.z: S48 16461 ToleU 449,55 =570,0 =128,6 570.6 593,8
70 25,88 0260 408,8 8779 8,8 39607 oD 42Ve2 00 4668 BB.42 32,74 TBle2 4T2.7 =665,b =285.1 0665.5 675,53
86 28,455 28,610 399,6 53641 335.6 344.8 fﬁ 410.4 200 49,97 61.35 3,33 833,7 478.3 ~731.6 ~325.4 T31.6 735,7
90 29,.320° 29410 402,5 5252 40245 32340 o0 413.9 W00 52,05 61490 46,69 BSH,T 4TLe0 =T54,0 =342.4 74,0 756,
95 _30.150 30130 H400,5 S15.7_ 4005 395.6 o0 415,84 LU0 53,65 62.68 49,71 B72.7 72,9 =T75,3 ~360.8 775.3 77e,1
INCS, INCM  DEV  TURN CAM3ER SOLIOTY D=FAC OMEGA=3 LUSS*P L09S=p P02/ EFF=p' cFF=AU OMEGA=B #=1 H=2 N'=1 M=
%SPAN OEGREE JEGREE DEGREE JEGREE OEGREE . TOTAL .':Beiél-g, POL  TOTAL yOTAL SHOEK '
6 3,53 10043 3417 78,20 70494 2,4305 L3087 ,2020 .0u49T LUAY 1.3106 8950 48909 L0000 43115 7138 L4384 L3R}
:g 3.33 9,78  u.38 7;.36' 66,06 2.2g§2 .3822 2118 L04L .uux: 13100 .3022 8983 L0000 #3341 6913 .«720 .“2“2
2287, 10013 6092  66elh 62099 2,1%36  ,U33p 1902 0328 L0328 1.31456 9234 .9204 ,ppp0 L3408 L6679 L4953 L4y
30 4,88 1gfé3 10051 53,31 53431 1,9017 .5218 +0597 <0157 0157 1.3287 .9613 ,9%597 :%ﬁoo :3569 6170 5602 43919
50 5,86 10481 12408 37.87 39,15 1.6885 5589 0452 40128 L0228 143312 49629 .961% L0000 .3698 .5602 0415 L3978
70 7,28 13.81 12053 25,88 26,92 71,5338 L5735 L0932 0256 0256 13205 +9113 +9077. L00p0 +37pl 5082 7137 4156
85 7.92 11.5* 13663 18,02 19475 (L U442p L,6p22 L 16uBT L0816 L0436 13502 «B343 L8278 0000 3637 L4684  T616 L4 4k
90 Te75 1325 14eb2 1542 18434 1.uéu7 .szgu 2021 20490 L0890 L3091 7943 L7863  L000U <3648 L4577 JTTHT  L41pe
95 464 313000 1556 32497 37,48 31,3890 L5295 L2234 40520 ,0520 13042 o774 . T636  Lp0Q0 3631 Lu4Bs eT932 J%11¢
NCOR=1 WCOR=1 WC/A=} T02/ P02/ EFF=AD EFF=p STa=1 STA=2 SLANI=) SLANT=Z
RPM _LBM/SEC LBM/SEC Tol PO} % ¥ DEGRLE DEGREE
SQF ’ i
589340 123443 27483 1,0919 1,3199 89,876 90428 5.5 P 86,05 9%5.02
STATOR
% SPAN (Q1a-3 DIA-2 F yer F vee F ke F V”'? F vogx FTvoEz g;éz 52-2 Eg'gé oeg'gz V.E‘ F Yere FVD'-I FVO'EZ Fvu.é Fru-:
PAN IN  IN  Fy/gqEc FY/SEC FT/SE [/SEC_FY/SEC FY/SEC DESREE DEGREE D E REEFT/SEC FY/SEC FY/SEC FT/GEC FY/SEC FT/SEC
] 177,726133,580_ 18,1 Wo2, 367,8 4008 6160 -34.2 59,19 -;.87,- §.bu 51,90 Wup1.6 650.3 161,1 =512.1 455.7 477,.8
10 xg.s;a‘lgo;xo_ 7097 uog.; 392,5 399.6 591.2 1547 ;g.:z %-g: -Agogz ::-9; 018.“ gz%-; 1;9.; -“7g-g :;1-: gg;.«
15 19,070 19.740 696 “g 02 412,6 4p1.9 561 _.51.8 +69 . =-9.84 % 419,1 07 1.2 =452, e b
30 T21.140 21.6p0 617,% 5640 451.1 45146 S05.3 T 63.1 48,23 T.96  4.79 47.4F 453.6 66B.2 =3B.3 =492.4 543.6 555,5
60 23,970 200200 649,7 484 470,85 4BL.Q 447,7  4B,6 43,55 5.78 19,65 50.91 500,9 7487 -168,8 =573,7 616.4 622.3
70 26,790 26,8 613, 67, 5,8 68 01046 ga,%m‘gg,oz 3.45 3g1e4p SY.84 534,7 811.1 -§7a.3 ~“063e1 688.9 691,3
85 2 .860'2 X Do' 560.“ [} “.0 ['3§ .7_ 433.5 405, 19, § »26 2.59 39.')“ 59007 535.3 843.6 = 37.‘. -723¢6 T2,2 7T63,2
90 29,570 290600 57242 42348 399,4 423¢6 4096 1349 45,73 1,88 41,31 60.45 531,7 859%.0 =350,9 =Tu7.3 760.4 7T61.2
a5 3‘!2“0' 30e27¢ 5@5'5 “!700 36“.5 “1700 ‘01",3 5-8’_ 7“!__.1‘ 0‘80 4334 6}!65 52903 878!0 '363.3 =T772.6 777._7 T78,4
xSPAN INCS, INCM  DEV  TURN CAMBER SOLIDTY DaFAC OMEGA=8 L?SS'P L0SS=p P02/ OMEGA=BEFF-AD EFF=P M=) M2 M=l  M'=2
G NEGREE QEGREE . _ JOTAL PROFILE POL SHICK __ yOTAL STYATIC ..
5 9, 13,28 11,61 66,06 62452 2,1086 L6495 L1748 .oula‘ﬂeﬁﬁig' .857? «0000 Q000 o7761 ,6379 L3497 L3588 ,S6ub
10 8,47 12,72 18,15 54,18 59,51 2,0322 ,6312 ,2063 0507 L0507 9512 +p000 .00U0 L7IBI (6311 L3476 L3608 ,5390
15 7485, 12,12 22476 86435 56,97 1.952¢ 5019 L2101 +0534 L0534 9519 i 20000 7165 6208 .3522 3735 528y
30 5,90 10666 22405 40e28 S1.71 x.76g6 #5096 L1459 o042 20810 #9683 <0000 40000 7628 L6038 3977 .s016 ,5827
50 4420° 9,65 16.41 37,77 44,56 {,5531 ,uS2¢ .ogoa .ozg .ozgg, -;ggr, +0000 +0000 +84p8 .317: .uz;; .:uxg .ggax
70 _ 4,3 87 U619 .0932 #0335, . 2 <0000 p000 <B8)p2 54D ol 71 7072
8 7,34 13,827 17461 61.68 45,27 1,2874 510 .‘ug 0848 LOSHE 9772 «pg00  +0000 .vésg’s e3105 3765 L4698 ,73:8
90 8,65 15,23 17,59 43.84 45,95 [,2559 534 L1584 ,0630 L0630 9731 0000 +0000 L8938 5017 .3669 (4665 ,Tu36
95 _mﬁ_ngf.7..11.xz 46,32 46475 1,2273 L5568 L1684 0686 L0686 9742 0000 «DOYC +BBpL 4943 L3602 4608 7983

NCOR=1 WCOR={ WC/A=1 T02/ P02/ EFF=AD EFF=p
RPM | c c_ToL POt L] %

aF
5899,0 12909 27+8). 13,0919 1,2865 81,274 81,95

STA=1 STA=2 SLANT=1 SLaANT=2
DESREE OEGREE

90e00 90.00

1.0 LY



— ROTOR 90% of Design Speed
3: DIA~1 DlA~2 V=1 V-2 VM=1 VM=2 Vi=1 Vo=2 B=1 B=2 Bl=y B'w2 Vi=l Vie2 V0'=] VO'=2 U=1 U=2
%SPAN M. _IN. ... _FT/SEC. . FYI/SEC. ET/SEC NEGREE DEGREE DEGREE . SEc FY SEC FY/SEC EY/SEC.
5 13,120 164030 535,5 1017.9 535,5 635,0 o 795.5 00 53440 35440 *27.50 657.0 T15.8 =38(0.6 330.5 3I80.6 #65.0
10 14,130 16,790 54640 100449 Sub.0 635,9 0 77841 200 S0.74 36484 =24,57 682,2 699.6 =409.0 291,0 409.,0 4B87.1
15 15.170 17.580 558,44 ©73,4 558,4 641,7 0 73146 «00 48,73 38,23 *19,02 711.0 679.8 =4i0,1 221,6 H80,1 Si0.0
0 18,280 19.910 %587.4 §86+5 587.4 ¢€48,0 b 6047 o000 42:99 N2,05 =2,36 791.5 6505 =530.3 27,3 530.3 9S77.6
50 22190 23.090 613.0 788B.1 613,0 6iy,2 0 4937 U0 38,77 46438 16,01 889,0 641.0 ~647,7 «176,3 643.7 669,9
70 25.B80 264200652341 - 69841 5623.1 67,8 o0 40640 . 00 35456 50429 32,00 975,8 £71.0 = =355,8 750.8 761.8
a5 28,450 28,610 620.0 6HUB.6 62040 53405 0 373 00 34e531 53408 40,89 1032,3 7073 ~B25,3 =462,7 825.3 A20.0
20 29,320 29.410 619.,8 616.5 ©619,8 493,5 W0 36142 +U0 35.90 53492 44,58 1052.5 701.5 *85).,5 *492,0 850.6 853,22
95 30150 30.180 61h.,2 588.0 ©16,2 Y4oR,3 U 3B55.E 00 37.20 54,83 47,99 1069,9 699.9 =874,7 =520.,3 874,7 875.5
INCS INCM vEv TURN CAMBER SOLIDTY D=FAC OMEGA=H LOSS=P LpSSep P02/ EFF=P EFF~AD OMEGA=R M=1 Me2 M=t M=
% SPAN e e . TOTAL. g POl _TOTAL  _TOTAL SHOCK L .
5 =5.58 1433 9422 62,90 70485 2.4324 L1842 L30B8 ,0563 ,0563 1+3845 8283 8202 .00 4918 9339 L6044 6568
10 =i ,66 1.99 6049 6l.l]l 65495 2028581 L2457 2074 L0413 +O413 le42u1 48799 L8738 ,g00¢ <5028 9187 «6300 6396
16 “he06 2422 7485 57,26 62.91 2.1565 42998 41502 ,0329 ,0320 1+4307 9051 9002 .0000 5145 .8861 6570 ,6149
30 =3.16 2,51 1135 44,40 53,24 1.,9043 43868 40532 20140 0160 1094263 19562 9540 L0000 SH19 7997 L7315 5868
50 -2.24 273 11449 30,36 39,12 1,6899 4462 40556 L0158 ,0158 13943 49426 9398 .0000 +5667 L7037 .R23T ,S723
70 - 26499 1,53u8 L4488 L0836 40231 ,0231 103442 40000 #5761 6187 29038 59T
85 =-+26 3el2 10498 32,20 19.70 140421 L4386 41058 L0277 L0277 1.3208 8314 8454 L0000 5732 5722 .9%3 .624¢0
90 =e21 330 12+31 9,34 18.34% 1.,4348 L4549 L1483 L0373 L0373 162965 7865 (7785 ,0000 #5720 L5420 9742 6167
95 =19 3418 13484 6,84 17,48 1,391 L4655 1776 40428 L0428 142793 7391 7298 L0000 5693 ,51%53 .9892 6134
NCOR=1 WCOR=1 wc/A=3) TO2/ PO2/ EFF=AD EFF=P STA=1 STA=2 SLANT=1 SLANT=2
-REM L BM/ Sé‘ & [, S U DEGREE DEGREE
F
6648.0 171470 38.71 1.1057 1.3685 BB.T27 B89.29. 5,0 5,0 86,05 95,02
STATOR
DIA=1 DIA=2 v=1 V=2 VM=1 VM=2 vo-1 vVo=2 =1 g=2 piey B'=2 Vie] Vie2 VO'=1 VO0'=~2 U=l y=2
BSPAN IN__ . Z1L5 : .
5 17,720 18,580 939,2 618.,7 604,1 618,0 719,1 25,0 49,97 2,30 =18,75 39,75 638,0 803.9 205.1 =514,0 S514,1 539.0
10 184350 19,110 949.8 642.0 628,2 639,9 712.4 55,3 48.59 4,93 »16,00 37,95 653.6 811.6 180.1 =499,1 532,33 5S54.4
16 19,070 19,740 938,2 660:5 ©50,6 6568 675.,6 697 46,07 6408 »10,67 37.44 662,8 827,33 122.4 *503,0 553,2 85T2.7
30 210140 234600 89648 783 692.4 675.,8 8569.5 58,6 39.41 4496 3458 H0,04 695.2 B882:,9 43,8 =S68.,0 613.3 626.6
50 23.970 24.200 838, 66643 689.,9 663.1 475.5 64e7 IN,55 557 17066 43,84 725.5 92001 =219.9 =637.3 695.4 TVo2.1
70 264290 26,800 720,1  §34e8 —659.5 -63442-387,9 27+1 314310 -2e4k 29,86 5 = = :
85 28,860 284900 732.0 611¢7 635,1 611.5 3640 127 29.82 1423 36470 53,48 792.3 1027.6 =~473,3 =825,7 837,2 838.4
90 29.570 29,600 705.7 STne? 607,5 573.5 359.u 174  30.59 1678 39,30 55,68 786.3 1019.0 »u98,8 =841,3 B857.8 658,7
95 30,240 30,270 682,00 SH0.7 582,55 5S40.5 35h.7 16,2 31,34 1673 41,89 57,91 782,6 1017.4 ~522,6 ~862,0 877.3 878,11
INCS INCM DEV TURN CAMBER SOLIDTY D=FAC OMEGA=B LOSS=P L0SSeP P02/ OMEGA=BEFF=AD EFF=P Me=1 M=2 Mi=] M2
%SPAN E o e ] POL SHOCK . . - —
S T .33 4.30 18479 47,67 62,55 2,1073 5121 41358 L0322 ,0322 <9488 +000C°, +0000 7997 ,8531 ,5387 .5816 .T000
10 6?7 4,92 20488 43,67 59,58 2,0294% J4900 41596 0392 ,0392 +9388 0000 <0000 +T668 ,8583 L5601 5938 ,707
15 -,15 Be17 21e49 40,02 57.08 1.9470 (4583 +139% L0355 .0355 09“77' »Q000 #0000 27871  JBUES 5775 6022 LT23
30 =3,22 1.59 18493 34,46 51.75 1.7530 L4037 L0909 0258 LD258 <9681 0000 40000 .8322 .8084 .5963 .6288 L7761
50 4,96 <54 16436 28,98 44,80 1.5485 3620 0646 L0207 .0207 «3798 L0000 20000 +8575 L7523 +5866 +6519 .8100
70 - - P : w3491 W0476 40172 0172 L9871 . _ 25589 +6805 ,8668
85 =-6.93 =o43 16425 28,62 45,29 1.2866 43507 0523 40203 ,0203 9870 0000 0000 .8513 ,6517 ,5378 L7053 .903s
20 =6¢26 o35 17445 28,86 48,96 1,2554 (3783 0802 40319 L0319 9814 0000 40000 7927 L6261 5034 6976 8924
95 =5.85 «®1 18404 29,63 46.76 1.2271 L4093 41015 L0414 L0814 49779 <0000 0000 7595 L6032 L4719 .6921 ,8880
NCOR=1 wCOR=1 wc/a=1 T02/ P02/ EFF~AD EFF=P STA=1 STA=2 SLANT=1 SLANT=2
RPM . POy M M e e e DEGREE DFGREF

Blade-Element and Overall Performance with Stator-Hub Slit Suction

SGFT
6648,0 171470 38671 1.1057 1.3340 81,203 82408

1.0

i

- 12,0

90.00 90.00
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Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 90% of Design Speed
DIA=) DIA~2 V=1 v=2 VM=1 VMe2 y0=~] VQ=2 8= B=2 Ble Bted te Ve ‘el VY0le -
%5PaN IN IN EY/SEC F1/5) T/S T/SEC_FY/S T/S EGRE"% DEOREE DEGR : GREE Fr\/'sc! F'r/SEz F¥3s : Fressgrrxéc Tt}s:
1] 13-126 16.03 491.5 960,3 491.5 LT o0 T77.2 00 54,02 3778 =28,96 62166 6448 ~380,6 312-2——333:3£—i3526
:g lgolgo 16-;'90 506¢2 94,3 506,2 gn.t 00 751.9 +00 §2°78 se.;uL-zg.as 63 8 62:._9 =409.0 26‘0.: »39.0 487.0
- ML.. -1 Ty L) bt 3.4 - 1A 608 =t 4 — . ko, 509.9
30 18+280 19.510 54541 837,21 545,1 578, 0 60%.4 ‘_fg% uéfzo ug':xa %2?%% %30‘.%"" S%xfg -'és%f% 12%5’9 SS%og 58".5’
50 224190 23.090 S569.4 745,8 569,4 553,7 0 499,5 00 42403 48,48 17,05 859.5 581e1 =643.7 =170.3 643.7 669.8
70 5,88 057 7 9 ) 8,76 52,33 32,60 948,3 627.4 =750,7 =338.4 750,77 763.7
gs 284450 28.610 S5S7ue? 638,5 5T4,7 #96.3 o0 395.1 +00 38454 585414 W41.23 1005.7 660.2 ~825.2 =434,8 825,2 829,
90 29320 29,410 576¢3 606,9 57643 4604k 6 395.1 200 4066 55.B7 44,87 1027.4 649,8 ~850.5 ~458,0 B8S0.5 853.1
95 304190 30,180 S573.5 81,9 57,5 Y4284 .0 393,8 00 42,59 56,74 48,34 10458  644.6 =BT4.6 =481,6 8T4.6 8754

5

INCS INCM DEV_ TURN CAMBER SOLIDTY D=FAC QMEGA=8 LOSS=P LOSS=P P02/ EFF=P pFr=AD OMEGA=B pey M=2 Mtag  MYe2

LSPAN mu:m:unmz;mm: TOVAL PROFILE POJ TOTAL ,ro_r‘ékvs_ocL..

_ H g o f e S
*3.23 36 Tel6 66471 70485 204323 L2454 2518 0483 L0453 1.3977 .B715 53 0000 .W49% .87up 570 .586B
2,36 8,08 6420 63480 65,95 202847 3069 1668 <0331 L0331 1.4241 49089 ,9042 L0000 L4647 .8566 .5993 .S5Tiu
=1,98 4,31 7,51 59,69 62,92 2.1563 3683 (1250 L0273 L0273 1.4289 ,9254 9216 L8000 L4759 8260 6263 8499

30 T 1003 4% 11410 46478 53,20 109048 4525 40384 0100 L0401 164335 9703 9687 0000 5007 L7499 26997 L5210
33 ‘-_.1: uaag 12,82 ag.ua 39,11 106902 .:909 +0340 0096 ,0096 1.4335 -3667 9650 L0000 .5239 6620 47919 .5158
JWM,LWWMM-@L 9493 L0000 . 555'3_.;591711_.87 7__ 25536
85 1,79 507 13,26 13471 19469 104421 <4801 0712 <0186 0186 1:3787 9106 0065 0000 +5291 +5570 953'3“ '.55“?%5
90 1,78 5426 1260 1‘.00_ 160;“ Le148 5035 L1233 ,0310 L0310 1,35682 ,8432 8364 L0000 ,5304 .%307 .9u68 ,5682
95 172 209 14019 8,40 17,48 13891 L,5192 4159 ,0381 . 0381 13397 7939 .7873  .0000 5276 _.507L 09628  .85617
NCORal WCOR=1 WC/A=l T02/ #02/ EFF=AD EFFep STA=1 STA=2 SLANT=1 SLANT=2
PO X X e
SoFT e
664740 162481 36471 1,1087 143977 92,393 92.80 5.3 6.0 86405 95.02
STATOR
DIA-1 DIA=2 2 v-lc F Vet £ w? F 3’4-% F o F'Tvo-z osg;éc ov EREE oeg'Eé oegs;'z £ V.-t‘: £ \/"Eé F¥°'.E<1: F¥3'E€ F-rg;éc nt};gc
% SPAN Iﬁs 1 s; T/SEC FY/SEC =, g T . F1/3
5 mr'r‘g . ao‘ma‘x <580 o6 837,70 528, 576 70248 G 53,21 248 =19.75 44,83 558.% 2 j‘!ﬂ; . ‘!.%Ff- 5 Sih.0 53,9
10 1go3§,o 13-%10 :gz.s 52;.5 58244 gss.p 688,3 :g.u Sé.zs g.bb =15.78 “2.;9 5:0.; ;gg.u 156.% -gog.o ggz.g gg;.:
15 _19. ) 6570 69,3 & _-83__.-_: =038 41,72 5_0_1% 15¢ ;l_m,h_:__nsuL _553.2 .
30 214180 21600 B838.9 606.4 63148 604e2 569,2 S1.8 42,92 4.8 406 43,57 618¢T B38e2 whlhe0 ~5785.0 613,2 62646
50 za.9;o 2~.§oo ;oa.v 603.2 618,6 299.5 48441 5643 37._58 5.36 19.05 47.10 6557 :ox.; -zéu.z -gtg.; g:;.s ;33'9,
70 . 380 73608 &85 J_Q__M__&sﬁg‘mul.%_ 30.70 _ZJAL_ZQSA___&:%_'AAI:_&_,%TA,___ ]
85 %%.—}sﬁ—é‘a'bou 70646 57;‘3—%33.5 5715 391.1  14eh 33,62 _%f%’ 37417 55.26 738.5 1002+9 ~836.0 <823.9 857.1 838.3
90 294870 29.600 6845 39,8 860.8 339.4 392,46  18.2 35,00 1,92 3970 57,30 7289 998.8 =ub5.% =Bu0.4 857.7 858.6
95 s . 20 535.3 514,00 39340 8.8 36,28 498 4213 59,80 721.8 1009.8 =484.2 *869.2 877.2 87640
ay :NcS INCM DEV  YURN CAMBER SOLIDYY D=FAC OMEGA=B liOS‘S'PPLt)?S-P POR/ OMEGA=B EFF=AD EFF~P M=) Me2 M=)  M'=2
%0 Dﬁ.&iﬁ.ﬂiﬁﬂiﬁ,ﬂi@&ﬁg.mmnﬁg 0TAL PRO %EJ? SHOCK  _ TOYAL SYATJC — e
5 382 7037 16493 52,77 62450 261078 5713 <1482 <0352 0552 9501 .00u0 0000 7992 7892 4887 B8y L6565
10 3,38 7064 20460 46459 59,56 240308 L5435 1713 <0420 L0420 9418 +r000 L0000 <7651 L7910 L4833 .5166 6531
15 299 7. _ 852482 57006 14981 632 20416 0816 9359 L0000 0000 <7661 JTT93 4935 5219 6563
k] 37 - T3 150.‘6 3808 51672 2e7BNT  JH0B5 L0958 «0273 L0271 9708 .0000 +0000 8336 L7481 ,5293 .5308 .728;
50 =-1.62 s.a; xe.éz 32,49 88,78 1.5493 L4053 .ogzz 40200 +p200 .3827 +0000 .0000 .e;xs .:993 ;;,ze; .25:3 .;102
70 23483 2087 15,82 31420 8923 13074 26 D +D000 8704 L6549 26283 3
b TR T T lorus 32o17 B 1.2868 13000 TS0685 0256 TopRE 9BAT o000 0000 +8368 6259 .4 3 et ey
90

95

=1.90  %,70 17,63 33,00 05,96 3.2955 L4291 0920 0366 0366 9799 ,0000 0000 7887 L6040 4693 ,6428 8684
=88 5,87 47031 35,30 G875 12271 L4615 41081 40012 0942 L9792 6000 .0000 7759 .SB33 L4455 L6336 L8751

NCOR=1 WCOR=1 WC/A=1 T02/ P02/ EFF=AD EFF=P STA=4 STA=2 SLANT=1 SLANT=2
% DEGREE DEGREE

SGFT
664Te0 162481 36eTl 1,1087 143636 85,269 BS.9S - L. 31,0 12,0 90.00 90.00




9Ll

ROTOR
DIA-1 DIla-=z2 v=1 V=2 VM1  VM=2  y0=1 VO=2
%SPAN IN _ IN
5 13,120 16,030 29,8 895.6 429,56 474,1 0 759.8
10 14,100 16,790 454,1 872.,3 uS4,1 491,8 0 72043
15 154170 17.580 464,1 8455 u4bU,1 503,7 W0 679.0
30 18.280 19.210 487.4 782.1 H487.4 B04.2 +0 597.7
50 22,190 23,090 508.0 716.8 508,0 499,1 0 5lU.5
70 _2%.880 26,250  S14.7 £59.7  514,7 4724 . L0 hB0.5.
85 28,450 28,610 507.9 62%.9 507,9 442,2 0 HUz.?
90 29.320 29.410 510.3 606.7 510,3 407.4 W0 489,1
g5  30.1%0 30.180 508,2 589,6 508,2 378.5 o0 452.1
INCS INCM  DEY  TURN CAMBER SOLIDTY D=FAC OMEGA=8
&5&&_DEbREE DEGREE DEGREE DEGREE DEGREE
eBT . Te3B - GaBl 73,00 - TU 87 2316 3259 .. +2263.
10 oh? 712 $5¢63 67.38 65+95 202837 + 3683 01695
15 1613 Tet1 8431 62.01 562,94 2,1552 L4321 1097
30 2413 7480 1135 849,70 53426 1.9036 L5236 G423
50 303 8e1 iRe63 34,49 3IYeil 1.6897 L5499 L0166
70 4027  Belb 12¢30 23433 26,99 1.5343 L5498 L0483
85 - M9 . B.66 . 1ie22 17,25 4421 5523 0835
90 4486  Be37 12445 18,28 16.34 1.4348 L,5818 1445
95 4.78 8e15 13497 311,69 17.48 1.3B9%1 ,599¢ ,1798
MCOR=1 WCOR-1 wc/pa=1 T02/ FO2/ EFF=AD EFF=P
R®M LBM/SEC LpM/SEC TO1 Po1 13 %
608040 148495 33450 1.1140 1.4226 92,950 93438
STATOR
A=)} DJa=2 v-i - VM= VVe 0=1 VvQ=2
% SPAN IB? A»_ng.w 3 Jee éﬁ 2 _v £ .
s 174720 18.580 B809.,6 452.4 427,& 450.7 687,4 =33.2
10 18,350 19,110 802.7 451.4 455,33 45p.6 661.1 2046
15 19,070 19.740 790,7 456.9 462,6 453,2 626.2 5841
3¢ 214140 214600 76641 513.3 519.6 508.8 562.7 68.2
5G 23,970 26,200 741.2 550.8 551,4 588,0 495,3 55.3
70 _26.790 26.80C Q@ 5 48047 . 3Del
85 28,860 25.900 686.9Y S3W.7 530.0 334.3 436.9  19.7
90 29.570 29,600 672.4 51347 5S04.0 513.2 444,99 20.9
95 30240 304270 659.0 493,41 483.4 492,9 451,1 12,8
INCS  IMCM  DEV  TURN  CAMBER SOLIDTY D-FAC OMEGA=B
‘b_S_eN DEGREL e
BeZ25 12422 12e28 62,33 62453 2'1085 .6“76 01742
10 T.44 11,68 1%.53 52,83 59.51 2.0320 06297 02090
15 6,49 10,81 22¢71 45,07 56497 1.9522 €023 2177
30 499 9,75 2186 37,63 51477 1.7603 45106 <1439
50 2453 799 1633 36,16 44,49 1.5529 L0468 <0748
0 .. 2,02 8,10 22 L0676
85 253 9402 17412 37,40 H5.25 1.2873 <4575 L0815
90 4,36 10,95 18Be04 39,13 45,95 1.2558 L4877y ,1016
95 6.10 12,84 17.81 41,71 46.75 1.2273 0522% «1209
NCOR=1 wCOR-1 wC/A=1 TO2/ P02/ EFF=AD EFF-P
§:' POl X X
SGFT
664040 168,95 23,89 1.1140 1.3838 85,324 BEL03

Blade-Element and Overall Performance witk Stator-Hub Slit Suction
90% of Design Speed

B=1

B~2

BYw)

B'-2 V'-1

V=2

Vot=1 V0*=2 U=l U=2

Sc FI/SEC FI/SEc ET/Sgc FIZSEC F1/SEC DEGREE DEGREE DEGREE DEGREE. FY/SFC ET/SEC FI/SEC FT/SEC FT/SEC FY/SEC

200
W00
« 0G0
«00
000
200
.UO
<00
00
LOSS~P

59,03
55.67
S3.42
49.83
45,86
44,27
45,05
47.82
50.06
LOSS=P

TOTAL PROFILE

+0395
«06335
eO241
20111
#0047
0133
-+0223 .
20363
+ 0432

B=1

58,12
5545
52437
47,27
41.92
39,54
39,51
41,45
us.zo

LOSS=P
__I0TAL
0412
«0514
+ 0553
0405
s 0240

—ol2us .

«0316
2 0604
0492

.0395
+0335
D241
<0111
<0047
~8133
<0231
<0363
+ON32

p-2

~4e21
2,62
7.30
T.64
5.76
3a48
2,11
2,32
1.49

LOSS=P
PROFILE

0u12
.0514
+0553
<0405
<0280
<0243
<0316
« 0800
40692

41,49 =31,91
41,97 =25,4)
43,43 -18,57

47,435
51,66
55,61
58,36
59,:2
59,81

573.8
610.9
639.2
719.9
B8Li%8.5
9.7,
968,.3
991'1
1010,7

=2.35
17,17
32.39.
41,16
by, 72
48,12

558.6
545,.1
532.1
506.5
524,40

5606

5874
S73.4
567.2

P02/ EFF-P EFF=AD OMEGA-B

PO1
1ehgle
144065
14132
1.4277
1e8347
1+4258
14239
14100
14023

B=]

*22413
=15,87
'8059
5939
19,82

30,78

37,00
39,28
41,50

943
+9389
» 9702
848
9511

«9101
«9359
« 9087
« 9800
«9480

+9ub3
8468
08U83

8392
« 7990

Rrve2 Vief

51,73 461,.8
49,79 473,3
48,59 488,06
47,62 522.9
49,67 587,1
D3.88 &636.0
56,84 $63.7
58,47 65140
00,30 641.5

9015

TOTAL TOTAL SHOCK
«8937 L8932 ..

« 000G
* 0000
« 0000
*+0000
0000

-0000
*0000 .

* 0000
+0000

380,.,2
408,6
439.6
529,7
643, 0
749,9
824,3
849,6
873.6
M? -1

464.5
486.5
509.4
576.9
669.0
760.9
82%.0
852.2
874.5
M =2

=380.2
-408,6
*439.6
-529,7
6459
*749,9
=824.3
-843,6
«873.6
M=l

295,33
233,8
169,6
20.8
-154,5
=300.4
=386,.3
403,90
-422,4
M=2

3821
4151
4243
U855
LY
4708
+4651
U665
He47

25245
*«5006
«SR68
+6595
+7518
«8342
+ABAR
+90848
« 9250

5042
+4905
N'Yain
+4508
14628
4917
25122
« 4980
4909

-8083
« 7849
« 7586
«6962
«6332
«ST8Y
+ 5458
e5269
«5103

STA=1 STA~=2 SLANT=1 SLANT=2

Vie2

727.9
698,0
685.1
75448
847.1

92341

976.9
981.8
995,0

P02/ OMEGA=BEFF=AD EFF=P
£04.SHOCK  TOYAL  STATIC

+ 9489
«9396
+«9386
«9616
9812

9844
+9822

+9788
9758

«0000
« 0000
+0000
<0000
«0000

+0000
«0000
+0000
<0000
+0000

«0000
+0000
+0000

«U000
«0000
+0000

L7834

«7387
«T164
«T741
«8575

8817 .,

«8352
« 7996
<7546

DEGREE DEGREE

6,0 86,05 95.02

Vor=1 V(r=2 u~1 y=2
EI/SEC EY/SEC FY/SEC FY/SEC
178,00 =571,6 513,84 538,84
1294 =533.1 531,7 553.7
T735.7 =513,9 552.,6 572.0
43,8 =557,6 612,55 ©625.9
=199,3 =645,9 694,5 701.2
=325.9 =755.8. 770.2 7T78,.9
=399,3 «817,7 836.2 837,84
“411.9 =836,8 856,8 €57,7
=325,1 =B864,3 876,2 677.%
M=] Me2 MYe] PLEY]
124
4239
U354
+«4020
+5178
+5586
«5841
«57118
+5576

16273
6017
5912
6541
« 7364
l‘au
+8456
BUGY
+B5%S

U429

«ST4S L4235

STA~1 STA=2 SLANT=1 SLANT=2
.. DEGREE QOFGRFE

12,0, 90.00 90,00



Blade-Element and Overall Performance vrith Stator-Hub Slit Suction

ROTOR 95% of Design Speed
olA- DIA=2 Vel V=2 VM=1 VM=2 vO-1 VO=2 B=l B-2 B8'=1 B'=2 V'=1 V'=2 V0'=1 V0'-2 U=l U=-2
%SPAN 1077 am— FI/SEG -FT/SEC FT/SEC FT/ASEE -FYASEL = T FILSEC FTASEE FILSEC FTLSEC FILSEL
5 13.120 16,030 539.2 1070.5 569.,2 65¢€.2 .0 8u5.8 00 52,19 35,17 =28,46 696,23 7T46.4 <401,1 355,7 u40l,1 490.1
10 14,100 16,790 579.9 1057.1 579.,9 58,2 WO B827.2 00 51.89 36,62 =25,48 722,5 729.5 =431.1 313.9 431.1 513.3
15 15,170 17,580 592,5 1026.2 592,5 667,7 W0 7790 00 839,38 38,04 =19,856 752.5 T11.0 =4563,8 241,56 463,8 537.4
30 18.2B0 19,910 623.8 93%5.3 623.8 682,7 W0 639.0 .00 43,07 41,83 -2,52 837.6 685.5 =558.8 30,3 558.8 608.7
€0 22.190 23,090 651.4 836.2 651.4 65]1,9 o0 523.6 00 38,75 46,14 15,65 940.7 679.0 =678,4 =-182,3 678.4 705.9
70 25.830 260260 .660.7 728.8 - 660.7 - 595.8 - _ .0 U26.7 00 35,82 53,12 ..-32,41 1030,9 T0l.6 =791,2 -376,) 79i.2 R02.8
85 28,450 28,610 657,7 665.3 657,77 545,8 o0 380.4 «00 34,89 52.90 42,16 1090.5 736.7 =-869,8 =494,2 B869,8 874,6
90 29.320 29,410 653.6 632.9 653.6 508.2 0 37649 «00 36.5%9 53,90 45,81 1109,4 729,3 -896.4 =522,3 89%6.4 899,1
95 30.150 30,180 648.2 606.2 648,2 u475,.0 0 37646 .00 38.41 54,88 48,97 1126.9 723.8 =921,7 -546,1 921,7 922.6
INCS  INcM DLV TURN  CAMBER SOLIDTY D-~FAC OMEGA=B LOSS-P LOSS=P P02/ EFF-P EFF-AD OMEGA-B M=1 M-2 Mr-]  Mro2
"SPAN OCGREC WEGREE DEGREE. DLGREE DEGREE - TOTALRPROEJLE ROL  TOTAL TCTAL SHOCK
<5.82  1.09  8.25 63.63 70485 2.4327 .2020 3325 0001 .0601 1.6284 .B153 .B053%% +0000 .5202 .9839 L0423 6861
10 =4,88 1,78  S5.54 ©2.10 65,90 2.2855 (2020 +22499 L0840 0446 1.4756 .Bo99 L8620 - +0000 L5354 .9677 L6687 .6678
15 “4,27 2,03  7.01 57,90 02,90 2.1569 «312% L1561 L0340 L0340 1.,4890 .9u23 .8957 L0000 5476 L9354 L6971 L6481
30 ~3.38  2.29 11.13 44,35 53,24 1.,9043 43901 L0399 ,L0iu5 L0105 1.4882 .9069 .9650 0000 5777 .B444 L7772 .6188
50 -2.47 2,49 11.12 30,48 39,13 1.689% .A45¢ 0390 L0111 L0111 1.4568 9501 L9579 L0000 .6u50 L7866 JBT7C 6063
70 =i.11 ael}? 12 9‘1,,11,21 26+95- 1 ST Se] 136 ~ .
85 =e#0 3,20 12425 10,7Th  19.73 l.H821 L4457 (1250 L0321 L0300 1,3402 .82u4 ,8170 0080 ,6u9" .5855 1.0156 6483
90 =21 2430 13,83 8,00 18.34 Ll.G5108 L4028 L1658 L0409 L0386 1,.3178 L7037 L7542 0091 ,6054 L5546 1.0315% ,6391
95 =e14 5,22 14.82 5,91 17.48 1.3890 478y 41995 L0471 L0446 1,3024 L7133 ,702° .0107 L6008 .5292 1.0461 .6319
MCOR~1 wCOR=1 WC/A=-1 TO2/ PO2y EFF-AD EFF-P STA=1 STA=2 SLANT-1 SLANT=2
RPULABM/SEC LEM/SEC TO1 POl % DEGREE DEGREE
SurT
700640 178469 40429 11176 1.%145 88,621 89420 S 5,0 6,0 B86.05 95.02
STATOR
DIA~} DlA-2 V-1 V-2 VM=1  VM~2  yo=1 V0=2 B-1 B8-2 B'~1 B'-2 V'wl V'=2 Vo'=] V0O'-2 U=l U=2
XSPAN g IN - FILSEC- FI/SEC FT/SEC FTLSECFIASEC ETASEC DEGREE DBES
5 17,720 18,500 98%.4 £37.2 627.8 636.7 764.7 22.4 50,61 2.00 =19.55 #0,60 666.,3 838,5 223,0 -545.,6 541,7 568,0
10 18,350 19,110 1000,5 664.3 6533.8 661.8 757.3 56.2 49,19 4.83 -16,71 38,59 682,7 8u456.7 196.3 -52B.1 561.0 584.2
15 19,070 19,7480 991.5 685.,9 681.,8 682.,1 719.5 72.7 46,53 6.09 ~11.34 37,89 696.0 864.2 136,5 -530,8 583,0 603.5
30 21,140 21,600 948.4 708.2 732,5 795.5 601.9 62.6 39,39 5,07 3I.42 00,27 735.2 924.8 -~44,4 ~597.8 606.3 660.3
S0 23,970 24,200 889.3 700.8 732,2 697,2 504.,4 T0.3 34,50 5,75 17.32 43,82 768.4 987.0 =228,3 =669,5 732.8 739.8
70 ol -654.9 685.4.  634,1. 418.4 - 31.0 31,39 2,70 30,27-50.,38 794.8 1025.6 =400.6 =790.7 B19,.0 B21.8
85 28.860 28,900 750.1 o6l4.4 648,% 6lu.3 377.0 9.9 30.17 293 37,93 54,89 822.4 1068.2 =505.3 -873.6 B882.,3 883.5
90 29.570 29,600 722.3 577.6 618,85 577.4% 374.,0 12.3 31.18 1.23 80.51 57,10 B814,7 1063.3 ~530.0 -892,6 904.0 904,9
95 30.240 30,270 700.3 545.6 591,0 Sus.4 375.6 14.4 32,44 1,51 42,88 59,09 806.6 1061,8 -548,9 -911.,0 924,5 925.4
INCS  INCM DLV TURN CAMBER SOLIDTY D-FAC OMEGA=B LOSS~P LOSS~-P P02/ OMEGA-BEFF-AD EFF-° MN-1 M-2 M=t W'=2
&§Pam DEGREC UEGREE DEGREL DEGREE -DEGREL - —
196 8,93 18.42 48,62 62.55 2,170 ,529% .139% 0331 L0331 .9433 .0000 .00U0 8056 .B9BR .S521 .60T4 L7265
10 1.20 5,46 20.79 84,36 39.00 2.028% ,5006 ,1022 ,03°8 ,0398 ,9330 000U LO0UD <7786 L9055 L5765 L6216 .7348
15 24 4,58 21.54 40,45 357,11 1.9459 L4722 L1485 L0374 L0373 L,9u02 0000 L0000 7878 L8951 .5972 .6333 .752>
30 =3.29 1.53 i9.06 34,32 51.75 1.7521 L4131 .0982 ,0279 L0279 ,9625 0000 ,00u0 .8291 .8557 ,6208 .6064 L8106
50 -4,97 58 16.55 28,79 44,80 1.5382 L3685 L0736 L0237 L0237 ,9747 0000 ,00u0 .B4565 ,7984 L6155 L6910 ,Bu9n
70 _ 6416w, 05 15.55 28,68 44,28 1.3866 43580-.0N92 L0177 L0177 9887 0030 0000  .B786 7166 .STHQ L7097 9011
85 =658 ~,08 15.93 29,25 45.51 1.28,6 3702 L0619 ,0240 .0240 ,9841 <0000 ,0U0U0 8392 ,6660 ,5380 .7304 .935%
90 -5.67 «93 16,94 29,95 45,95 1,2554% L4001 L0861 L0343 L0343 ,9793 L0000 L00U0 L7932 .6395 L5037 L7208 ,9272
95 -4,75 2,01 1784 30,92 46476 142271 L4309 10845 L0426 0826 ,9763 0000 ,L00u0 L7669 L6172 ,L,u738 ,7i08 .9221
— NCOR-1 WCOR-1 wc/a=1 T02/ P02y  EFF-AD EFF-P STA=1 STA=2 SLANT=1 SLANT=2
:1’ _RPM._LBM/SEC LaM/SEC TOL POl - %o DEGREE _DEGREE
SQFT
70060 178469 4029 1.1176 1.3733 80,713 Ble59 B -- - 11,0 - 12,6 - 90,00 90,00



8L1

Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 95% of Design Speed
IA=1 DiA-2 V=1 VM=1 VM=2 vo=1 Vo=¢. ;éi B=2 8'~-1 Bt= ve=}l Vi=2 vo'el VQ'=2 =1 u=2

0 V=2 L) - ] 8
%SPAN TN N FY/SEC FY/SEC FY/SEC FY/SEC FY,SEC FY/SEC DEG ODEBREE DEGREE oesgsé'gr/sec Frgsec F'ESEC FY/SEC FY/SEC FT/SEC
5 13,120 164030 525'7 10057 525, 578" o0 B22.4 «00 . Te36 =29,88 661, 67.2 =401, 33240 01. 0

10 14,300 16.795° Sule7 988.6 54u4,7 S88e1 o6 794.5 oU0 53:48 38,38 ~25,50 694.8 652.2 *u31.% 280,9 431.4 513,7
15 15,170 1758, 556,89 95606 556,9 5974 20 T46,9 200 5335 39.8; ~19.26 725.0 633.8 -4b4,1 2-9,1 4bu.1 537,80
36 18.280719.917 58S.2" 87%.7 585,2 605¢3 sy 631.7 W00 W6.20 #3,67 =2.,8 B8c9.6 6pT.6 -559.3 22,6 559.3 609,.1
S0 220190 234790 61148 T8U4 6:1.8 574e5 o0 533.9 eUD U288 47,95 16466 91%e0 601e6 ~678,9 =172,5 678.9 Tyb,.4
70 25,880 26426, 628,2 T15.7 624,2 SS51.0 0 456.6 eUp 39,64 51.T3 32,12 10084 65149 =791,8 =3u6,8 791.8 B3,
85 28,450 2B.617 62241 66949 62241 S)Te4 o0 4253 200 39.4% 54,44 01,92 1069+7 686.0 =87g.# =450, 8704 B75.3
90 29,3201 29.815 622,2 6U2.4 622,2 48143 o0 425.2 U0 ULUY 55,25 4h,p1 1091.7. 676.3 ~897,0 =u74,5 BYT.p 899,8

95 300150 30,180 618,39 61843 618.,9 449,5 ¥ W24e1 200 #3:33 5614 4B.5¢ 11108 671.8 =922,% =499,2 922.4  923,3
INCS, INCM DEV  TURN CAMBER SOLIDTY DerpC, OMEGA=8 LOSS=P LOSS=P P02/ EFF=p' pFF=AD OMEGA~8 M=1 M2 Mtel  M1=2

% SPAN b;eg;E 2ESREE QEGBEE DESREE nggg; !QTALFEQFELE PO} IQTAH,;IOTAL§§!2£K. .
5 =3. .2 5e87 67,20 70485 2,4327 ,2723 L2437 0434 D 14550  JBT,Y ,8682 ,ppo0 .4B28 .0157 L6079 L6y75

10 =3413.  3+53  5¢51 63.88 65.90 2.2853 L3333 ,1649 .0326 0326 1+47¢ +9087  +9035 000 5013 .897p 64131 .5937
o =3.81 3,35 el 53.05 £2.5p 3.5559 L3820 3100 0261 0381 1.4855 9332 0994 :3930 .5127  .abkk  .669) 5727

20 =1.58 W34 11,62 45,75 S3,23 1,908 LW627 0197 0052 L0052 14926 9837 9827 " ppgo 5393 7835 JTU66 T.SUUI
50 =68 8e31 12612 31029 3910 140905 +5177 L0268 0076 «0076 1.8755 9737 9722 +ppg0 +5651 6948 JBuuB 5329
0 46 4, 9,6 Teo 47 5 C3L% . 87 .0087 1.!‘55 o960  ,9b34 .QQ 90 «5773 _06299 09328 5738
85 1,12 &, 11406 13,42 19,68 1,.6822 U973 L4652 +0170 0170 14386 +92:2 9460 .p0p0 o 2 5862 9907 .Byo3I
90 14127 0,58 12.34 10458 18,34 1,4148 5184 ,114f 40287 L0259 1.4472 8599 .8528 0112 5750 5598 L.uk05 5893
95 1212 WeM9 13484 BelW 17,48 1,3893 L5327 L3479 0356 L0326 1.4029 +B158 8078  .pg2b’ .5720 5369 p.v272 .32
NCOR=1 WCOR=1 WC/A=1 T02/ P02/ EFF=AD EFf-F STa=1 STA=2 SLANT=1 SLANT=2
RPM__ LBM/SEC LBM/SEC Toi POL % % _ DEGREE DEGREE
SQFT
70110 17154 38468 1,1222 1,4600 93.455 93.89 c.g e.p B6e0d 95.02
STATOR
P PIA-1 DIA-z v “gz Y Eroete FT'SEE FTrcee :-ée Eg-z zg'Eé Eg'-g_ 73'2‘ FT:;Eg F¥°'El F¥0'E% FngéC thgé
%SPAN IN IN  FT/SEC FI/SEC FT/SEC FY/SEL FT/SEC FV/SEC DEGREE DEGREE DEGREE DEGREFTFV/SEC EC FY/SEC FY/g ] FI/SEC
5 17,923 18,580 J17s1 5450 536,35 Stl.7 74,0 =3,8 54,21  =,Uk =20,62 T&% .ju;I ST3.1 T90.2 2ui,B -5723 BB2.1 S5BE.G

10 13,350 19,110 921¢7 56346  565,1 561e7 728,1 42,7 5T2,18 4,33 -16.44 43,97 589,3 780.6 166,7 -Su2.0 §b§.u 584,.6
15 39,070 19,740 9083 573.7 599,5 569¢3 689,56  70.9 49,42 7,09 =10s2) 43,11 6p0e6 T779,9 1y6,1 =533,1 5B3.4 603,9
30 21,180 21.600 872,p 6202 637,84 6174 594, 59,2 W3,00 5,88 T6.62 4h,25 640.7 862.1 =51.9 ~bjl.b 6b6.B 660,83
50 23,970 24,200 B823.8 62249 643.5 619.2 514,2> 67.8 36,0 6025 18,75 47,34 680e9, 918:3 =219,2 “672:5 7333 T4y
70 26,790 26,880 779.u4_ 6142 638,11 6312.9 47,5 39,3 35,0 3.66 3pe23 §é19;~‘7-?’2 94,6 ~372,1 =7g3.3 B19.6 622.,%
85 28,860 284900 7T46sB 59343 616.7 59269 421e) 21e7 4,34 2,11 36483 §

s50 77096 10867 -#6),B ~8p2.5 882,97 884,2
90 29,570 294600 725.0 563e1 589,2 56245 #22,3 24,7 35,64  2.50 39433 57,43 761.6 1045.3 =482.3 =Bpy.9 904.7 905.6
25 _30e28D 30,270 TnS.4 540e2 564,4 5401 #23.% 13,8 36,86 1,46 41,65 59,37 T55:4 1060+2 5020 =912.3 925.2 926,1

INCS 1M OV TURN CAM3ER SOLIOTY D=FAC OMEGA-8 LOSS-pP LOSS~P PO2/ OMEGA=BFF-AD EFF-P M-1 M=2 M-l n'=2

%SPAN DEGREE JEGREE DEGAEE DEGREE DEGREE TOTAL PROFJLE POL SHOEK 'yOTAL STATIC e
5 [ 3 8,39 16406 DSUe65 62,55 2,1976 ,59%6 L1526 <0362 ?6%32 +9U52  , 0000 +0000 #8034 ,823% L4693 5173 ,6803
10 6,18  B.N3 20.27 47.85 59,56 2,0301 L5675 L1809 0044 ,DubM  ,9345 L0000 +0000 <7666 ,B251 L4858 .53yB  ,6720
15 3,32 T.65 22,53 4232 57.96 19485 ,5392 L1770 045y L0451 <9374 oGGQO_ 0000 <7512 .B227 L4954 L5403 L6735
30 BB 5,28 19448 37453 51472 1.7550 L4612 40987 +028p 0280, 9673 L0000 0000 »B366  ,TBpl (5391 5736 Tu9e
50 .85 4.0 16.99 32.36 44.72 1,5495 .:174 «0638 0205 0205 +9808 L0000 <0000 #8755 L7339 ,5422 40056 7959

70 =299 3461 16486 3137 44,2 387; 3 _.0%92 0213 L0213, +9838  .0g00  .0000 «B68p  ,6916 ,535g 6548 8664
8 2,46 Geoh 17e14 32,23 u5.272_1.2§§a_8 Lh132 .0'73'1—“‘ +0285 7,0285 ,9B14 0000 0000 8319 ,66p0° 5155 6805 L9y
90 =1.25 5435 1B8.22 33.14 45,96 1,2555 L4417 944 0376 L0376 9774 0000 .0000 7961 L6382 L4872 .66Y9 . Yyuu
95 =30 6,45 1779 35,39 46,75 1.2271 L4705 L0978 0398 ,0398 9778  .0000 0000 .T928 L6179 L4659 6611 Y142

NCOR=-1 WCOR=3 WC/A=1 T02/ P02/ EFF=AD EFF=P STA=1 STA=2 SLANT=1 SLanT=2
RPM_ LBM/SEC LAM/SEC Tot POy x X e o DEGRLE OEGREE
SQFT

701140 171454 38468 1,1222 1,4199 86,218 86497 S13.6 12,0 - 90¢UU 90400



6L1

ROTOR 95% of Design Speed
DIA=1 DIlA=2 Vel V=2 VM- VM=2 Vo=-1 Vo=2 | T3} B=2 Bte) Bt=2 Viay Viez Vo'=1 Vp'=2 U=1 U=2
%SPAN 1IN In FY/SEc FT/SEC F1/SEC F1/SEC FT/SEC FT/SEC DESGREE DEGREE DEGREE DEGREE Fl’/SEc F?/SEc FT/SEc FT/SEc FY/SEC FT/SEC
5 15.120 16.030 UB7.4 971.9 UGB/, % 532,3 <0 B13.2 00 56,79 39,06 =31.,24 631.4 622.6 =401,3 322,99 u01.3 197,33
10 14010 164790 508.5 9539 508.5 S45.6 o0 78142 200 55.06 4030 =26012 66647 608.2 ~431.,3 267.6 u431.3 513.6
15 154170 17.580 520.7 9253 520.7 560e1 0 7364 o000 5273 41+69 =19.48 697.5 595.0 =4b64.0 198.6 ubu.0 537.7
20 18,280 19.910 B47.5 BuGde? 5BU7.5 550.1 «0 BR0.Y <00 “9.33 45,57 =3,27 782.7 55340 =559.1 31.9 55901 60900.
50 224190 234090 S573.4 7674 5734 53945 e? 545,06 e00 45.30 49.78 16.50 B8B8.6 564ed =678,7 =607 678:¢7 70643
70 25.680 26.260 3585.6 711l.7 585,6 52446 +0 480,9 00 42,51 53,49 31,51 984.8 616.5 ~791,6 =322.3 791.6 803,2
85 28050 2B.610 3B2,3 669.0 5B2.v 49343 «0 U51.7 W00 %2.49 56421 40.65 1047.1 650.4 =8T0.2 -423.4 870.2 875,1
o0 294320 29,410 582,8 64645 583,8 u457.8 o0 45642 o000 44493 56493 Glhell 107062 537:6 =896.8 ~443.4 896.8 899,6
95 304150 300180 S581,3 625.,7 581.,3 424.1 «0 460,40 200 47,33 57,77 _47.51 1090,1 28.0 =922,2 =463,1 922,2 923.1
INCS INCM  DEV TURN CAMBER SOLIDTY D-FAC OME3A=B LOSS=P LOSSeP P02/ EFF=P EFF=-AD "WEGA=E M=) M=2 M=y Nt=2
% SPAN DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL PROFILE PO1 TOTAL  TOTAL 5HOCK . .
5 =1+e5%  5e38 Geu7 TGe70 T0+B5 2+4325 <3001 2536 o0ulé O4UE 1.4u89 08729 L0000 .4u59 .8B08 .S5TBE 5642
10 =1.21 5445 5e89 66442 65¢89 242851 3665 1795 <0353 L0353 1.4686 2064 «9013 +0000 4666 8607 6135 542
15 =e61 D468  Te39 61e18 62491 201567 L4097 41130 #0247 40287 314793 +9353 «9316 «0000 4779 8329 6419 5350
30 «35 6e08 10e93 GB.Bl 53422 1+0051 5172 <0629 <0165 ,0165 1.4831 9550 9524 L0000 .5026 47526 7187 L4927
50 115 635 1195 32428 394086 16908 5493 L0328 «0093 L0093 1.4854 «9702 +9685 L0000 «5274 +677S 8169 .l‘963
7 2e21  Bel2 11446 21496 27,02 1.5348 L5361 .0331_730092 «0092 1+4837 9648 ,9628 L0000 .539% 6242 9066 5407
85 ZeB6 6455 10468 15e56 19467 1e4422 ,5208 0646 +0170 .0176 1:4740 9277  .9237 L0000 .5363 45833 .9655 .567;
90 2ed( 6032 11483 12.82 18.33 1e4148 .5551 .118“ +0300 ,0300 1.4567 .8683% +8610 +0000 <5375 +5613 ,9606 5535
95 276 6e13 13636 1Ge26 1748 143691 5759 +1584 0365 L0347 1.4452 082331 08138 +0157 5351 <5409 1.00%2 5429
NCUR=1 aCOR=1 #C/A=1 T02/ P02/  EFF=AD EFF=P STA=1 STA=2 SLANT=1 SLANT=2
HPM  Loi/SEC LEM/SEC TOL PCl X * i DEGREE  DEGREE
SGFT
701000 163479 36093 101265 14759 93,031 93,19 &0 - - B0 86,05 95,02
STATOR
Cla=1 DIA=2 V=) V=2 VM=1 V¥M=2 v0=1 V0=2 B={ 8=2 B'=1 BY=2 Vi=1 V$=2 VyQt=1 VO0'=2 y-1 U=2
&igAu iNn 1w FT/sEC FT/5EC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE DEGREE OEGREE FT/SEC FT/SEC FY/SEC FT/SEC FY/SEC FT/SEC
17.720 18.580 B78.9 4B7e0 480.0 4B5¢8 T135.7 =25¢0 56,83 =2,96 =21.93 50,67 518,5 766.9 193,7 =593.3 542.0 568.3
10 18.350 194110 B78.7 49642 508,9 495,1 716,3 27.4 54,60 3.16 =16.%4 48,37 532,1 745.4 155.0 =557.1 561.3 "584,5
15 19,070 19760 869,353 5075 542e2 503e3 679¢4 6445 51,40 7429 =1006 66.98 551e1 737+7 9641 =539¢3 583.3 6038
30 "21.140 21.600 ©32,1 559,7 572.6 555.6 603.5 677 U6s49 6495 4e25 46,86 575,4 812.6 =43,2 -593.0 646.6 6607
50 234970 244200 798,11 586e8 60046 583.6 525,4 61e3 U1,17 6600 19.01 4930 6364 895,33 =207.8 =678.,9 7332 7T40.2
70 26,790 264880 769,4 594¢2 508e2 5928 4713 39,9 37,76 3.o4 2975 52483 T01.3 981.7 =348,2 =782.4 819.5 822.2
85 2BJBE0 28.900 T74l.2 577e3 5%1e3 57648 46,9 28¢5 37409 2448  3I6.40 56413 73447 1035.2 =435,9 -859.5 882.8 88u,0
90 29.570 294600 T24,3 553e1 5653 552.6 452,T 2447 36,70 255 38465 57.89 723.,7 1039.8 =451.,3 =880.7 904.5 905.4
95 30.240 30.27¢ T08.3 S530s) 539.,2 529,99 459,40 136 40,41 147 40083 59,85 732.7 1055.1 =466,0 =~912.3 925.0 925.9
INCS INCM  DEV TURN CAMBER SOLIDTY 0=FAC OMEGA=B LOSS=P LOSS=P P02/ OMEGA=B EFF-AD EFF=P M-1 M=2 M? -1 Mt =2
%SPAN DEGREE DEGREC DEGREE UEGREE DEGREE TOTAL PROFILE PO1 SHOCK TOTAL STYATIC
5 Te01 1099 1353 57,79 062+54 2.1081 <6463 1608 0350 <0380 9463 <0000 +0000 oB04T .7838 4177 .4647  ,6579
10 6052 10e77 19607 5145 59453 240313 6240 +1959 40451 L0481 9345 <0000 <0000 <7617 7838 4259 44785 L6397
15 5.46 9,79 22472 44411 57401 149507 5937 42041 40519 +0519 9329 <0000 <0000 7801 <7753 L4362 4924 L6342
0 G.07  B,85 2Z1.02 54 5174 1o +50 21190 0336 L0 +9637 L0000 <0000 +8167 .7409 .4B35 ,5108 7020
50 1.79 7627 16465 39416 wue60 1,5510 L4510 L0686 o0220 «0220 .9805 0000 «0000 L8735 .7081 ,5085 .S5616 ,7758
70 226 6435 16463 33,92 44420 143877 L4293 L0618 20222 +9836 <0000 «00C0  +8706 .6805 +5152 6177 ,8511
85 <28  B.77 1% . e25 142870 .67 5 .0289‘ 20289 #9815 L0000 +(000 oB%4S 6528 4993 .6ub6 BIS2
90 1673 8432 18427 364.5 05,96 142556 4715 0937 40373 <0373 29778 0000 (000 8326 6353 L4763 L6347 8954
pros 327 10002 17+79 38,94 40,75 142272 45075 <1078 +0439 L0439 +9756 <0000 +(000 +7845 <6175 L4546 <6205 9047
NCOR=1 wCOR=] wC/A=1 TO2’ PO2/ EFF=AD EFF=p STA=1 STA=2 SLANT=1 SLANT=2
NPM LisM/SEC L8I‘4SCC 1031 P01 % % e _ OEGREE DEGREE
SGF
70206 163479 36497 1.1265 1,4342 85,818 85,58 ~ 11,3 --12,8 90400 90.00

Blade-Element and Overall Performance with Stator-Hub Slit Suction
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Blade-%lement and Overall Performance with Stator-Hub Slit Suction

ROTOR 80% of Design Speed
DIA«1 DIa-2 V.1 v=2 VM=l  UM=2  y0=1 vo~2  B-1 B-2 Br=l B3'=2 vral V22 V('el VI'=2 U=l U2
%SPAN IN n T/SEc FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC DEGREE DEGREE DEGREE CEGREE FT/SEC FT/SEC FY/SEC FT/SEC FT/SEC FT/SEC
5 134120 166030 4G4,3 910s2 494,1 570.0 S0 T709,.5 LS00 51422 38,42 =27.43 598,9 642,3 =338,5 295.,9 338,5 413,6
10 14.10C 16.790 498,7 B895.,5 498,7 573,9 el 87,3 .00 50433 30.11 =23.60 617.3 627.9 =-363,8 250,1 363,83 433,2
15 15170 174560 S513.5 £65¢9 513,5 579.4 U 643,3 00 47,98 37,31 =18.11 0457 61743 =391.4 1R9,7 391.4 &53.6
30 18,280 13,217 5u2,3 791.8 5u42,3 582.5 o0 536,2 «00 42,00 40429 =2,16 718,9 58545 =u71.7 22,4 471,77 513,7
50 224190 23,090 552.5 692.0 552.5 53u.4 «i 439,7 W00 39,44 46,06 16,31 795,8 55745 =572,6 =156.1 572.6 595.8
70 25+880 264260 467.7 €050 457,7 45447 o0 399.1 206 41429 5S4e98 31449 319e9 53440 =667,3 =275,5 667.,8 677,6
86 264450 28.610 H407T.6 55548 407,6 3B7.0 .U 98,8 W00 45,67 00695 41425 C:%eB S51ue8 =T734,1 =339,4 73u4,1 738,2
90 29320 29.410 404,] 536.9 404,1 349.6 «& 407,0 .00 49,38 61.39 85,23 357,7 476.4 =756,5 =351,3 755.5 758,8
95 300150 3001580 405.9 52247 405,9 327.4 o UCT4 «GGC 51422 62444 45,58 3775 49S,¢ =777.9 =371.3 777.9 778.7
INCS INCM DEV TURN  CAMBER SQLICTY D~FAC OMEGA=B LUSS=P LOSS«P P02/ EFF=P EFF=1D MEGA=B 4=} Me2 Me=1 MY =2
ASPAN CEGREE DEGREE DEGREE DEGREE DEGREE TOTAL PROFILE PO] TQTAL TOTaL SHOCK
5 6,51 UG  9e7¢ E€1485 71429 244323 L1954 L2346 0426 L0428 13124 JE627 L5573 L000C L4516 4B313 5489 ,5866
10 =S¢l 1422 736 59.96 66,11 2,2884 2477 L ;333 L0267 ,0267 14341 9187 ,9i53 ,000C L4585 L8155 ,5693 ,5718
15 “5.06 1.26 B483 S5,42 63,00 241562 ,3027 41000 40220 L0220 13393 L9325 .5297 L0000 L4727 7860 45364 45540
0 “4420  1e45 11455 43,14 53,26 149035 L3905 L0434 L0114 L0114 13296 9619 .9604 L0GO0 L4988 L7135 46533 5257
50 =254 2443 1165 29.70 38,98 146906 L4660 L0807 0229 40229 1+2944 45135 .9103 +0000 .5069 .6176 <7327 L4975
70 3.81 8403 1134 23,49 26421 145349 ,5060 L0437 0122 L0122 13197 9522 ,9502 o0GC0 (4247 5344 LTuk0 L4717
85 Te82 11.48 11.22 19,70 19,62 4422 ,5521 <0774 40202 .0202 13374 .7196 ,9162 +0000 ,3666 .4869 .7639 .4511
90 TeT2 11422 12+89 16,66 18427 (4148 ,5892 L1353 40337 .0337 1.3297 L8609 ,5551 ,0000 .3670 ,4687 ,7314 .4333
13 Te39 1672 14el3 13,66 17,51 1.3888 ,6030 41691 0503 L0403 1.3225 8233 .9162 +0000 ,3685 ,4551 47980 .4311
NCOR=1 WCOR=y WC/A=! Y02/ PC2/ EFF=AD EFF=p STa=1 STa=2 SLANT=1 SLANT=2
RFM  LiEM/SEC ;BH?SEC TC1 PC1 > & DEGREE DEGREZ
oF
5913  145.6 32.87 1.0900 1.3189 91.49¢ 91,80 5.0 §.c 86,05 95,02
STATOR
Pla=1 DIa=2 Vel -2 V-1  VM-2 vg=2 Vea2 vot=l V0'=2 U=l
%SPAN IN IN FT/SEC F‘/SEC FT/SEC FT/SEC FT Scc FT/sEc DEGREE DLGRE! DEGREE DEGREE FT/S(C FT/SEC FT,/SEC FT/SEC FT/SEC F'/SEC
5 17.720 18.580 B830.2 554¢1 529,33 553.8 es9 7 13,9 50.40  1.43 =19.,02 84.05 559.8 723.5 182,4 ~465.5 457.2 479,.4
10 18,350 19110 840,) 5692 556.6 5675 29,1 w2.2 48,50 4.24 =15.62 30.47 57841 T24.9 155,7 =450.9 473,5 493.1
15 19.070 19.740 B26.9 5SBQ.Y4 S5T2.2 S¢S 596,47 wle5 46,20 4e70 =10.39 30,60 5:2¢3 T40.3 104,7 =-461.,8 492.1 509.3
30 214140 21.600 790,¢ 599¢8 606,6 599.2 506,9 26,5 39,86 2.63 3,61 ©1.53 662.,1 500.6 =38,5 =530.9 545,5 557,32
50 23,970 244200 72240 56742 583,9 566+5 42u,6 29,0 36,01 2.9% 1B.3E ko042 bléel 82240 =193,9 =535.4 618,5 624.4
70 264790 26.880 6u49.4 S03.1 519.7 502.7 389,5 20,0 36,86 2028 30415 53.¢5 601.6 B840.7 =-301,8 =673.5 691.2 693,6
85 204800 26+9Nn0 611,) u6Le2 468,7 463.9 391,95 17.7 39,91 2,18 36.98 57,49 S580.7 863.4 =352,8 =T2B.0 T4u4,7 Tu45.7
90 29.570 29.600 596.0 W43+6 4403 UULU3.4  401,3 11,7 42,37 1o48 39.43 5G,4p 570,0 873.3 -361,7 ~752.1 763.0 763.8
95 304240 30,270 584,35 d26e4 420,44 4264 05,3 3.2 43,99 43 41,68 61,27 563.0 887.1 =37u.4 =777.8 78C.3 781.0
INCS  INCM DtV TURN CAMBER SOLIDTY D-FAC OMEGA=8 LOUSS=P LCSSeF P02/ IMEGA=B EFF=10 EFF-P M-l Me2 Mi=]l M2
% $*AN DEGREE DEGRECE DEGRE:C DEGREE DEGREE TOTAL PROFILE PUL SHOCK  TOTAL STATIC
8 oS1 4,50 17.92 48,97 62,54 2.1061 5063 .1205 L0286 ,0286 49625 L0000 G300 L8115 7533 L4854 ,5110 46338
1) Tl 4496 20620 H4426 59,56 240295 L4905 <1523 40374 0374 #9517 L0006 +C00 L7654 +7565 L4990 L5218 L6355
i 005 438 20.13 41450 57405 149469 L4651 L1314 40336 L0336 +9594 L0000 0200 L7893 J74s%  ,5098 45273 .€502
€0 =2.78 2406 16e56 37,33 51479 147532 L4125 40701 0200 L0200 +9799 L0000 5300 L8638 L7110 .5290 .5490 L7062
50 3,46  2.04 13466 33,08 44,70 145490 ,390i 0386 0124 L0124 9903 <0600 .00 9133 6465 L4999 5516 7245
70 “e75 5435 15417 34.58 44,31 13875 L4299 L0668 Lu240 ,0240 9865 L0000 ,..00 L8555 +5774 .4ude 5339 .7363
85 2.92 9.41 17423 37,73 45,31 1.2873 4779 .0993 L0385 ,0305 .9822 L0000 L300 L8008 5400 L4041 L5182 L7516
90 5023 11.82 17.19 40,89 85,93 1,2558 ,5159 L1167 +0ubk L0464 ,9301 ,0000 4300 L7794 .5249 .3848 .5026 L7575
95 6.83 13,57 1675 93,56 46,74 12273 5509 1335 0544 L054% 9782 L0000 L3000 L7423 5123 3688 L4924 L7673
—J NCOK=1 wCUK=; WC/ZA=1 TOZ2/ pL2/s EFF=AD EFF=p STa=i STa=z SLANT=1 SLANT-2
w RPM 1 BM/SEC LeM/SEC 103 POL ¥ DEGREZ DESRES
S5
8913 14546 32.01 1.0900 1.2923 84.515 85410 11.9 12.0 90,70 990,00
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Blade-Elemoent and Overall Performance with stator-Hub Suction

ROTOR 807 of Design Speed
wla=i Ula-p Vel V=2 VM=1 VM2 v0=1 Vw2 =1 .2 Bimy B'=2 Vil Via2 V0ltel V0'=2 y=l U=2
% 5PAN  Iiy In FYrsoEC FT/SEC VT/SEC FT/SEC T,k FT/SEL CEGREER uEdeC DEGRLc DEGREE Fr/sgc Fr/sec FT/SEC FT/SEC FT/SEC FT/SEC
5 134120 16,030 478, £95,3 478,0 5%3,9 ) 4,6 200 51503 35.2m =27,76 SELWM 62641 =338,0 291.7 338.0 13,0
10 144100 16,790 w61, 868149 81,0 5HS5ue2 o0 62,7 W00 50,73 37,05 =24,12 €028 611.9 =363,3 250.2 363.3 u32,6
15 156170 17,980 493, £5245 493,1 56540 o) 648,2 100 48,47 38,33 ~1d8,16 629,2 595,2 =390.8 185.3 39C.8 52,9
30 184280 19.910 525,22 778,9 525,2 5653 o0 535,86 W00 83443 Yleds =2,28 T(N.6 567.3 =070.9 22,7 470.9 512.9
50 224190 23,090 535,82 681,33 53b,8 5Blr.9 e0 Hul,e 00 40,40 46.BU 16,49 TBA,7 541,88 =5T71,7 =150.4 v T 594,9
70 254830 26,260 452,34 9598,0 45243 43y, 0 65,7 00 42474 55,835 31,67 Brge3 516.8 =666,7 =270,8 676,5
£5 284450 284610 3792.7 55047 392,77 36ue? o 4310,8 00 Udeob ©3,31 W1,67 83),6 U9),9 =732,9 =326,3 " 737.1
90 294320 29,410 3&9,u 535,99 389,4 333,3 o0 419,3 W00 53455 6247; 45,48 Bug.8 uTS.4 =755,4 =338,4 A £ 3 2% 4
95 306150 306180 391,58 H2446 3915 2151 «0 “19,5 00 53699 63,25 65,64 B69.B8 UTT74L =T7€,7 =358,1 76,7 TT7.5
INCS INCY  CEV TUR:  (AMBER S .LICTY £~FAC OMEGA=B LOSS=P L(0SS=P P02/ EFFeP EFF-AC OGMEGA®B M=) Me2 Miay Mta2
%GSPAN e GREE LEGRLE ULEGREp UEGREE [ EGREE TOTAL PHOFILE PO} TOIAL TOTAL SWOCK
5 5,64 $.27 Geh  ©3,03 71,32 2,4319 L2026 42130 L0387 0387 1.3165 0749 L0000 L4362 .B173 ,5359 ,5709
10 -y H2 2420 Tedy 1,17 66413 2,2838 ,2544 L10c1 406216 L0216 13454 .936! +9336 L0000 L4412 ,8018 L5582 ,5%64
15 -3,91 2e34% “e0] 56,53 63402 2,1554 (3065 43679 40150 <0150 i.36454¢ 9856 «5536 0000 4535  JT727 5811 .5395
30 «3.35 2029 1le47 48,10 53428 149026 L4037 +c368 40097 L0097 1.3313 9688 9672 L0000 L4829 ,T7008 L6515 L5104
50 =1469 3028 1leu, 30635 38.97 1.6901 L4785 J079h 40220 <0226 .e2965 JLTL L9140 40000 (4907 L6072 L7212 4828
70 4479 Be96 1145z 2Ue16 26,92 145346 5241 40535 0140 0148 103217 (9438  ,9415 40000 4090 5275 L7346 L4559
85 Be74 12436 llsoe 204486 19,60 1.0422 ,5815 41003 40260 ,0260 14339 ,9003 .&361 L0000 ,3523 ,4836 .7561 ,4293
90 Be55 12404 13eiy 17025 18,27 143148 (6153 41517 40376 L0376 143352 88503 Jhakl <0000 L3534 L4671 L7738 ,u14d
95 Bo19 11452 l4euy  fleb]l 17451 14368 L0252 L1800 0428 L0428 13305 L0398 <2118 LN000 3551 L4563 L7904 L4149
NCOR=1 WCOR=) WC/A=L TOZ2/ Fo2/ EFF=AD EFp=p STA=1 STA=2 SLANT«1 SLANT=2
RPM  Lav/SEC Lam;SEC 10} POY % % DEGREE DEGREE
SGF
5304 aileil 32600 100907 143222 91,613 92401 5.0 B0 86,05 95,02
STATOR
Lia=1 DlA=2 Vel V=2 VMl Vhe2 < Q= Vi=2 Bel B=2 Bre] o2 vi=] Vie2 V(t=} VY(0r=2 U=1 u=2
% SPAN I, I FT/SEL FY/SEC #T/SEC Fr/suC FT,SEC FT/SEC OEGRIE CGEGRE: OtGREE CEGREE FT/SiC FT/SEC FT, € FT/SEC FT/SEC FT/SEC
5 17:720 18580 816,09 537¢3 5138 53740 35,1 11,3 51,03 1619 =19,17 41,03 543,9 T11.9 1/0,6 =467,3 456,5 &78,7
10 164350 194110 826,% 15245 560,7 55067 625,0 w2,7 49,13 Woth2 *15,73 39,23 561,9 71140 152,3 =449,6 472.7 &92,3
15 19,070 19,740 013,171 563,00 59648 5608 92,2 50,0 46,75 5010 =10,3y 38,27 596,5 T2k.4 100,9 =u58,5 49r.} 508,6
30 214146 214600 776, 58340 588,2 5n2.4 06,2 26,6 40,70 2etl 3,7: 42,28 590,6 787.,5 =38,4 =529,9 Suu.6 556,5
50 23,970 24200 T08.6 55066 565,8 5499 26,2 29,3 36,93 3,06 18,69 47,21 5s:,1 809.7 =191,3 =59%4,1 617.5 623,5
70 26.790 264580 638,7 483,00 50146 Hb7,4 95,4 23,3 38,20 2073 30445 53,91 5 c.4 B2R,3 =294,8 «669,2 69C.2 €92,5
85 284850 284,900 601,4+ 44647 U45,9 uubed 03,3 16,4 42,14 2010 37,35 S5B,uB 561,00 8562 =340,2 ~T28,1 T43.5 Tuk,S
90 29570 29,600 589,5 429,44 420,0 4232 413,3 9,5 44,5 1425 39,7; 60,31 Su5,9 B67.0 =348,5 =753,1 T61.8 762.6
95 30.240 306270 580,49 41663 403,5 W4lpe2 17,8 3.0 46,00 sl 41,83 61,81 541,7 881,3 =361,2 =776.8 779.1 7719,6
INCS INCM CEV TURN  CAMBER SCLIDTY DeFAC OME_A=B LOSS™P LCSGeP P02/ 'MEGA=B EFFerD EFF=P M=y} =2 Miel  MI=2
%SPAN peGREE LEGREE UEGREE DEGREE [EGREE TOTAL PR.FILE Py S~OCK TOTAL STATIC
5 1.15 Se13 17eb, 49,84 62,53 2,108% 2189 ,1e57 40293 L0293 9625 40000 L0000 <8095 .T401 L4T02 L4998 L6230
10 Lo3% 5,59 20435 44,71 59,57 2,0299 ,5009 <1556 0382 ,0382 49520 +0000 ,0000 764D 7433 L4838 .5065 L6226
15 N-13 4497 206531 41465 57,03 1.9“75 U752 (1360 L0348 L0343 +959, ,0000 #0000 « 7853 oT331  J4939 L5122 6355
3n 1488 2492 loebs 38,08 51,78 1,7537 L4228 (698 ,0199 ,0199 9804 0000 ,U200 L8662 .697! ,S5135 L5313 ,6936
50 =2,40 3.01 1377 33,92 44,68 1.5"“3 ,“"‘23 «" 380 s0122 0322 «991, ,0000 »UU00 09168 6335 4846 + 5346 « 7125
70 02 6472 1%i0z 35453 BU,31 1,377 L4455 (709 40255 L0255 <9862 0000 ,uG00 L8532 ,5671 L4267 .5162 7262
85 5.10 11459 17.15 40,03 45,30 1,2873 ,5068 L1153 L0440 L0448 .980) ,0000 L0000 ,7809 +5304 .3880 ,uo43 ,7418
20 Ted1 14,00 1695 43,31 45,93 ).2559 ,5““3 «1308 0542 .05'&2 19774 #0000 «0000 L7832 5179 3717 L4803 L7504
95 8486 15459 16074 45,58 46,74 1,2273 ,5742 L1537 40626 L0626 9752 L0000 L0000 L7137 +S083 .3593 L4726 ,7608
NCOR=] wnQOR=; wC/A=1 TO02/ P02/ ErF=aD EFfap STA~! STA=2 SLANT=1 SLANT=2
RPM  LbM/SEC ;Bm;SEC To1 FO1 ¥ 14 DEGREE DEGREE
QF
SOU4  1uwlet 32400 1.5907 1.2950 84,549 8S,1¢ 11,0 29 90,00 90,00
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Blade-Element and Overall Performance with Stator-Hub Slit Suction

ROTOR 80% of Design Speed
DiA=) DIlA=2  v=) v=2 VM=1  Vm=2 0=l  V0=2 =) Be2 Uley B'«2  yte)  V'a2 yp'=1 VO'=2 y-1 y=2
&SPAN IN IN FY/SE¢ FT/SEC FT/SEC FT/SEC FT,SEC FT/SEC DEGREE [,EGRE. LEGREE PEOGREEL FT/L. ¢ FT/SEC FT/SEC FT/SEC FY/SEC FT/Ser
134120 164030 4BU.4 69546 460e% 5427 WU 71244 200 52470 36432 =28,84 5731.,4 ©619.7 =338,4 298,9 3I3B.4 413,5
10 140100 104790 U4ET,2 HT645 467,22 54640 o0 685,14 00 Sleyl 37.89 =24,72 562,1 602.2 =363,7 252.,0 363,7 433,1
16 15,170 174580 w79,3 847,3 473,3 E£53,6 W0 6Eul,2 ,00 49,18 39,22 =1£,72 6138 565,11 ~391,3 167,8 391,3 4S3,5
30 184260 194910 510,68 77642 S510,6 556,8 o0 5406 W00 Uiy 12 H2,7p #2772 6Yhel 55849 =4T1,5 27.0 471.5 513.6
50 224190 23,090 52Le2 67542 52062 50863 o0  ULW,S UD 8117 47,72 16458 T73.6 530.9 =572,4 ~151,1 S72.4 595,€
70 254880 264260 436.4 58748 436e4 42543 00 4057 e0D 43.0b6 56481 32457 79542 505¢4 =667,6 =271e7 66706 67744
85 28,450 2846310 377,% 543,55 377.5 35843 o 408,7 D0 4Bs76 62,77 42,59 B25.4 U486.7 =733,9 =329,3 733.9 738.0
90 294320 294430 373,77 H2745 373,7 323e1 o) 416,6 00 52424 63.70 46467 B43.6 47049 =756,3 =342,0 756.3 758,6
95  30+150 304180 37h.¢ 514e8 3748 303.0 0 416,2 00 53495 64427 50408 Bo3u3 47244 «777,7 =362,3 T77.7 7118.5
Ines ] CEV TURN  CAMBER SOLIDTY D-FAC OMEGA=B LOSS=P LCSS=P P02/ EFFeP EFF=AN MEGA=f wvel Me2 Mtay Mtw2
%§EAN DEGREE LEGREE ULEGREZ DELHEE DEGREE ToTAL PROFILE FPO1  TOTAL TOTAL S::0CK
=862 2029 8433 65,16 T1e3% 244317 L1975 L2427 L0437 0437 163169 ,B706 40652 <0000 <4202 8160 <5231 <5646
‘° 3458 3,04 be5y 62461 66413 2,2835 L2583 1561 L(310 L0310 163365 49118 L9080 0000 4283 .7961 L5452 L5470
15 "3e08 3437 be23 B7,9% 63402 241552 L3124 41129 <028 L0248 13367 ,9294 .5264 L0000 L4404 L7672 .5711 5298
30 =251 3414 10099 45,42 53,28 149024 L4087 (649 L0170 L0170 14326, L9475 ,9453 L0060 L4689 L6978 6413 .5025
50 =+79 8,17 1le8: 3lel% 36,95 (46899 L4670 L1071 <0304 L0304 12896 L£919 L2380 +0000 <4756 <6012 7113 L4727
70 Se73 9,94 12.42 24624 26492 (45346 L5335 4 0B5T L0235 L0235 1+309: 49122 9088 L0000 +3941 5180 47265 4%y
85 9+67 13,35 12452 2018 19,59 [,u0422 5020 41229 L0314 0314 143289 L8790 St740 L0000 3382 L4752 L7498 L4255
% GeD4 13,03 14433 17,03 18427 144147 6166 41736 40021 L0421 103245 ob297 .cz2B  L0GG0 #3386 4596 7674 L4103
95 94231 12,54 15494 14418 17,52 1,3388 ,6264 L2005 L0463 L0463 13191 L7997 L7916 L0000 <3395 L4475 LTB3IT L4137
NCOR=1 wClOR=) wW(C/A~)1 TO2/ P02/ EFF~AD EFFr=P STA=1 STA=2 SLANT=1 SLANT=2
RPM  LoM/SEC LBM/SEC TOL PO1 % a DEGREE DEGREE
SQFT
8311 1379 31lel3 140911 31,3143 €2,216 8965 5.0 6.5 86,05 95,02
STATCR o . ores
- - -2 V= M=2  yO=1 ;=2  d=1 =2 ey ~2 V=l  V'a2 y('eyg - U=t
% SPAN IKIA ! 12‘“ 2 Fr}ség FTZSEC CT/gLé rT;JLC Fr,scc FT/5EC DEGRZE ueeaag DEGREE DEGRE; FT/5c¢ FT/SEC FT/SEC FT/SEC FT/SEC FT/SEc
5 17.720 10520 817,99 5308 5055 530e0 p43,0 5,0 51,8 oNd =20420 41479 538,6 T11.7 185,9 =4T4.2 457.1 479.3
10 184350 19.110 821.3 542,44 523,68 5411 27,5 55.8 u9.83 3,77 =16,23 40,19 55,0 708.,4 154,2 =457,1 475,3 u9g .9
15 194070 19740 807,4 551e1 54640 5u9¢3 5945 Lol BT, 43 4463 =10.67 40423 556,22 719.6 102,6 =464.8 491.9 207.2
30 210140 21,600 772.5 5754 579¢3 57ue7 5108 28,9 41,39 2,68 3.3~ 42458 5415 T80.,7 «34,5 =528,3 545,3 57.2
50  23+970 244200 70045 54245 55440 541e7 429¢3 29,5 37,77 3,12 18,34 47,66 5:6,2 804s7 =189,0 =594.7 618,3 624,2
70 264790 26,880 625,5 469,6 M4B4.4 L6Se)l 395,77  21e2 39,25 2458 1437 55,06 55840 gzo-o =295,3 -375.2 391.; gzg.:
85 284860 28,900 59047 43048 #3343 430e7 40143 10,5 42,82 1,39 8439 59,63 552,8 852,09 =343.1 ~735.0 7#3-4 ? -5
90 29.570 29,600 578,171 4lleb #0645 G14e5 4107 1.6 45,32 w20 40,92 bl.44 537,9 867.,6 =352,0 -765.9 724.8 733.8
14 30e240 304270 588,11 402e) 388B¢H  UN2e0 414,46 «B8e3 46,87 =1.18 43,25 63,00 533.4 885.6 =365,5 ~789,1 00 0.
aNCS  IheM  CEV TURL CAMBER S L1JTY 3-FAC OME-A=B LOSS=P L(S5S=P PC2/ MEGA-B EFF=aD EFF=P  u=1 M=2 Mi-l  Mre2
%SPAN DEGRLE DEGREE UEGREL DEGVREE (EGREE TyTAL PRLFILE POL S OCK.  TOTaL STATIC
5 1.91 5,90 17,0 Sle30 62,548 2,1082 ,5315 L1357 L0322 .0322 9585 L0000 L0000 57982 L7390 L4640 .ungs .6223
10 2400 6¢26 19475 46405 59,57 2,0296 ,512° ,160l 0396 L0394 9511 0000 .0000 +7616 .7376 4T45 L4970 .5; .
15 1.31 5464 2060 42430 57,04 149471 L4884 , 446 L0370 .0370. +9571 L0000 L0000 7760 L7252 L4829 45023 630
30 =1.20 3,50 1ue9; 33,51 51,80 1.753% L4307 L8115 ,0232 ,0232 977, L0000 L0000 «B466 6930 L5063 .5227 .6869
50 “1e70  3¢BU  13sst  34s65 Huehb 1e5491 L4p89 . 472 L0152 L0152 49899 L0000 0000 <8978 ,6258 L4769 -gzgg -;0;“
70 1e64 7e74% 15647 36465 W4e31 (,357& L4646 ,_953 L0343 L0343 49821 0000 .0000 <6073 .25“5 -“%C: . 269 -7ggg
85 5479 12627 10se. G143 45,30 1e2:73 5279 L1452 03564 ,p564 9756 L0000 0000 7298 ,S204 .353' .:73 .750“
90 Bel5 18.73 15¢9) #5012 85493 ;2559 ,Sc46 416315 L0843 0643 9741 L0000 L0000 73139 L5078 .3586 51 .76
a5 Q.71 16444 15¢1u GLFeNb 86,74 42273 5954 ,.736 0707 L0707 +9731 L0000 <0000 6826 L8969 L3469 L4651 JT6ul
NCURw1 WCOR=) WC/A=1 TO2/ P02/  EFF=AD EFF=P STa=1 STA=2 SEQQEEI ggegggz
RPM  LBRW/SEC LEM/SEC TOL pol » % 0
SUFT
5911 13769  Dleldd 140911 1,2034 414174 8lelH 11.0 12,3 90.00 90,00
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ROTOR
SlA=! DIA=2
BSPAN TV IN

]

132160 ).

FT/Si¢

Blade-Element and Overall Performance with Stator-Hub Slit Suction
90% of Design Speed

V-l V=2

Vﬂ-' ¢4.

Vo=l v =2

3=1

561.3 1023 .

5617 5411

. 797.2

W0

-4atd Bt=)

51-19 3“007

31=2

“2T44

v'-l

678,2

vie2

T255

votey
-379,9

vot=2
33..9

J=1
379.9

=2

FT/SEC FY/5SC FI/9eC FY/SEC FT/8EC JEGREE JECGREE DEGREE )JEGREE FY/SEC FY/SEC FT/SEC FT/SEC FY/SEC FT/SEC

oW,z

10 140300 16079 583,6 100bs7 TB3,6 pU4,.3 " 773.5 JUD 50,20 34e97 =28, 1 TL2.3 T705.7 ~uy;8,3 287,35 4.8,3 uwHb.2
15 _1§4122_11;é§.,“222;§~ﬁ21£11~M599.6 85128 o T23.8. eUQ 47498 36422 »18,2% T43,3 087.2 =439,3 214,7 639.3 5(91
30 18,24 19.91 632,8 98844 632,83 65341 o7 6019 o0 82,63 39,89 =2,17 B25.,° 655.5 =5.9,.4 25.4 5094 576,6
50 22,190 23. 9 6477 T77,8 687,77 57142 . 4934 N 39,37 UU4eT6 16429 912,6 062T4 =6U2,6 =: 75,3 bU2,6 0668,7
70 _29,88; 26426  5%9,0 6803 559,2 512.9 1o 4ub.8 eb0 41407 53426 3144 935,8 6(02.2 =T49,5 =313.,6 7T49,5 T6u.d
85 28,4507 28,61 493,6 628,7 473,6 4u4S,3 .. 443.0 LU0 W4.B6 58,7 40,9, 960.6 589,2 -323.9 ~385.6 B:3.9 828,5
90 29,320 29.41  4B8,6 6,79 488,06 U.6.9 oo 451.1 U0 47,99 60408 446y 979.6 5TLed =B49.1 =Upy.b Bu9,1 851.7
95 500350 3Ce18. 490e) S593¢8 49 el 38Le9 .. 45241 400 49.82 6969 47,04 1001.2 569.2 =873,1 ~421.9 BT3.1 B74,0
INCS INTM JEV TURY  CAM3ER SOLIDTY D«=FAC OMEGA=B 1.USS=P LOSS=P P02/ EFF=p’ EFF-AD OMEGA=8 M=} Ma2 Mte) MY =2
%OPAN DEGREE _EGREE DEGREE DEGREE JEGREE . .. __JOVALPROFILE PO} TOTAL “TOTAL SMOCK
5 “6,90 =, 7 9,59 61e51 71419 2,4726 L2004 <2160 +039% L0390 144093  ,B732 8670 L0000 5185 +9394 b267 ,L6£3%
10 =6,55 ol Tel7 58,98 664 .7 2,2852 42674 (1534 L03uT L0307 1.4338 ,9033 8983 L0000 .S5400 .921C 6606 5457
15 =697 21 _ 8Ty S4e83 62,94 20574  «SATT  GLLLp . 0244 0244 L£.4348  ,923. 9190 ,0000 +5551 +86878 0898 6261
0 -5,3 «37 11,53 42,96 53,23 1,9,49 Lu4n4y .\,so s0133  L01I8Y 1.4226 9549 .95.6 +0000 5866 .B8y19 JTéo1 5917
50 -J.ga é.:? 1168 28, ;7 39,, 1 1,6916 L4753 773 .0219 0219 1.5609 29166 9127 L0000 6003 6936 L8471 5599
70 3 H 2 1,5352  ,513¢ ,&;98 20083 _LUOB3 1.419 9664 49647, 20000 5137 4599 ,8598 ,53p2
85 $486 9,53 1:.92 19 57 LoL423 L5463 , 426 .0%12 fﬁ%l i.a .9529 «9525° 0000 .utah' 5479 8786 " .5: gO
00 5493 9,43 12.27 150“3 18428 L,4148 5797 .¢97“ 245 L0R8S 1.““2“ 8996 .89y -0‘00 4463 (578 L8969 o“qﬁc
o5 5263 . 8,99 13.68 12686 17e51 1,38U6 5942 L1344 40325 oU3IRY 1.4326 .85399 8526 L0000 L4476 5,23 L.919%6 4927
MCOR=1 WCOR=1 WC/A=1 TO2/ PO2/ EFF=AT EFF=P GTa=1 STA«2 SLANTel & »NTng
RPYM_ LoM/7EC LIM/SEC TOy POY % X “EG2LE "EG<EE
SaFT T
8637 1651 BTe29  1,1730 1.4148 92,245 92470 5,9 6.0 B9,05% 9%,.1,2
STATOR
DIb=1 DlA=2 Vel v=-2 V=] IM=2 vi=-1 V=2 d=1 J=2 3te] Bre2 VALD S VieZ vp'=1 V('=2 u=1 =2
% SPAN lu 1N ﬂr/sr’ FY/SEC FT/SZC FY/SEC FT/%6c FY/GER ;gﬂga L;Gh;& DEGREE DJEGREE FT/SEC FY/SEC FY/SEC FT/ssg FY/SEC FY/SEC
5 74720 18e58. 932,65 60We 593.2 bude7 T18,3  10s3 50.4 96 =19412 81,16 627.8 801.9 205.7 =527.7 513.2 538.1
10 18 350 19.11¢ 9«3 1 62142 621,01 6€19.5 7¢8,4 43,0 u8, 76 .96 =1591 39,48 646,90 802.8 177,0 =5y0.4 5H31.4 553,
15 19,070 1974,  929,3 63949 6U2,%  £32e6 6T1,. Y27 4@,23 u.7b “16e50 39.36 654,2 6B18.3 118,7 =519.,0 552.2 571.6
30 21,1480 21450. B847,5 65%9.8 681,. 63843 5 . 25.9 59 By 2025 3063 42,31 683,8 B90.,5 43,5 =5%99,6 612.2 629%.5
50 23,970 24420. 813,33 62342 659,33 5275 476,1 29.2 35,82 2467 ,8.31 46,94 695,5 9193 «218,) =671.6 69,1 Tyun8
70 26,790 26488, 733,31 55349 589,1 55844  436,3  23¢0  36.53 2435 29496 53,51 68(.6 Y397 =339.5 =755,4 775.8 778,
gs 28, 862 28,97 . 693,1 5204 538,3 520.2 435.9 14. 3 Je 95 1058 36.59 57069 67141 9734 =399, =822,6 835.8 B3I6.Y
90 29,577 294600 67745 500e1l 510¢3 S0uer 43,2 BeB 431,12 «99  3B,87 59,48 655,5 9I85.,0 ~4ll.) =BuB,u BH6.3 B57,2
90 30,24 30427 660,08 48345 489,1 483.( 450,5 o6 42,68 W07 41400 O6Leld 64B,2 Lyp0e4 ~425,3 =876, BT5.7 ule,.6
INCS IN(M 1A TURN  CAv3ER SOLIDTY D=FAC OMEGA=3 LOSS=° LObS-P P02/ OMEGA=3gFF=A) EFF=P M=-1 Me2 LARDY Mt=2
% SPAN DEGREE QEaRtE JEGREE IHESRED JEGREIE e _YoTaL PROFILE POL SHOLK  YOTAL STATIC
5 69 8,60 17,46 49,51 62,54 2. 1377 L5278 ,125% L0297 .029 ¢9533 , 0000 000U  «8193 L8467 ,5253 .573; .bY7e
10 «85 5,13 19492 44eB7 59,59 2,0289 L5100 1582 40389 L0389 94Nt L0C00 000U «7766 ,85nb L5407 585« 6988
15 Gl 4,35 BLleR7 57400 19463 L4842 L1418 40363 U363 LOHTS L0000 «00y9 <7929 ,B3B1 L5585 J5%up 714l
30 =2e79 2432 16428 3758 S3e77 1,7526 L4299 L;7E3  .0215 .uz‘!‘ «9V4g  +OOUD  «0C0  <BETI L7989  ,578: (6174 ,THye
50 =356 1485 12el1 33,15 44,73 | 5486 LHC39  ,cHI2 0153 L0133 .367 o000 000 #9158  ,T278  .551) .b0228 LUnhHS
70 1,05 506 15,24 34,18 ug.gg La3B72  Lubol L0693 0249 L0249 9829 L3000 «00y0 «BSYL L6500 LUBEE 6p29 ,H18]
85 el 255 16463 37.U; 45,32 1,287] L4853 ,1uC0 0388 .E%il «9779 0000 .oogo +80bb .ex%z 4500 5908 L8417
90 WeUS 1064 16472 HOlH 45,94 [,2557 5183 L1130 U450 L0430 49761 Lyu000 <00LO <7933 L5943 Lu3(8 .DT7HI Lnu8s
95 . _D5eH49 12,23 19439 42,%8 06,75 §,2273 L5492 ,12%) 40506 40506 9747 L0000 +00U0 T6B3 L5804 ,uiudb 5645 L8586
NCOR=1 wCOR={ al/A=] T02/ pPo2/ EFF=AD EFF=p STa=1 STA=2 S ANTe)l S ANT=2
RPM OM/SEC LBM/SEC TOL POy L S TEGREE  DESEE
3FT
6637 16561 37429 1,113¢ 1,3793 85,162 85491 11.0 12,5 90400 Yo.u0



L8]

ROTOR

DIA=L . -2 ¥=i V=2 - ‘K2
%SPAN N N FT/SEG FV,S:C FT/5Ec vY/SEC
] 134120 16.03C £50.€ 10056 85¢.¢ 621.1 3 790.9
10 140100 16790 567:8 985+0 5678 62615 20 7649
1% 35170 17.56C SEM.0 95646 SE4.u 63352 0 TL1S.0
30 18250 19910 616.2 BTys? blovz 057 7 +C 596,08
50 220190 23,090 6296 67,8 & el 496.9
70 25860 264260 S540.6 6764 buc.e 498.5 ¢ 457,00
85 284450 2Bs0L0 UT5.2 627¢5 475.2 w261 W HO0.Y
90 29+32C 29410 47049 607.8 §70.9 386.8 o 468.4
95 300150 304180 472+.3 5919 472.3 3€2+1 o6 4682
ANCS NCM . DEY TU _D=FAC_QOMEGA=A.
%SPAN DEGREE DEGREE DEGREE DEGKEE DEGREFR
5 “6.36 55 9 37 62,34 71420 2.452%5 2192 2160
10 5,76 8y Tesi 59,65 6«09 2.2851 L2304 1421
15 ~5.30 197 906 54,85 £2.95 2.1571 + 3293 1006
30 =4eBC  Lel7 14086 #2454 STe2w L9046 448 0401
50 22,94 2.0%  Lh.B1 2 |
70 3.02 o2% 11030 22.77 26491 143350 40299 +p3u2
85 6:87 10¢5% 1094  19.G9 19+64 o422 85760 0636
90 687 L10¢37 12457 16432 18427 144148 6089 L1170
95 6e58 9492 i4.20 13,28 17.5) 1.3338 L6212 1507
) 1 WCCR= /A= 2f =AD EFF-2
RPM  LAaM/SEC LBM/SEC TO1 7ol % %
SQFT
6649,0 161481 326448 1.1146 [.4218 92.346 92477
STATOR
R e A Bl (RAl T RAL
/5EC FT/5EC /3EC
5 17720 18.580 918,51 S84e? 571,55 S5a4.8 713.“ 3 9
10 18350 19110 923¢2 6008 600¢6 599+2 703140 4le}
15 19070 19:740 9094 61168 622.2 6594 662,9 54,2
30 21140 214600 870.9 eno.o 661¢9 640+0 565.6 31,3
50 230970 2% 799, o3 61006 479.3  3%.2
70 26:T90 26.880 7T284.9 547.5 5758 S4609 4U%S 264
85 204860 284900 687.5 508¢2 3175 5079 4525 16.2
80 299570 29:600 6724 488¢3 488.1 488¢1 62.2 10.3
95 J0+280 304270 659.9 87140 486.7 07100 4665 2.8
L INCS  INCM  DEV  YURN  CAMBER SOLIOTY D=FAC OMEGA~D
%SPAN DEGREE DEGREE DEGREE DEGREE DEGREE
5 Lel? Sekd 16686 50093 62453 241079 %400 <1282
10 led} 577 19-67 45.50 59458 200293 5213 1649
15 063 4497 20052 41e72 57407 149470 L4956 1486
30 *2009 2071 1682 3T.69 51476 17535 4368 .o7a7
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Blade-Element and Overall Performance with Stator-Hub Slit Suction
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Llade-Element and Overall Perforniance with Stator-Hub Slit Suction
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85 5:78 945 10+87 18.13 19468 1.0423 ,5798 +053 0148 L0148 145295 .9“30 .940» , 0000 u777 5763 49339 .51ao
90 534 9434 1261C 15.57 18¢29 144148 .6080 +10u41 +0263 L0263 1.5238 ,8979 8917 ,o00n L4755 5585 ,9532 %028
as S.57 8491 13438 13,07 L7481 143888 ,6186 +1361 03314 L0333 145157 8649 8569 0000 LUTT0 5446 9730 ,S020
NCOR=1 WCOR=) WC/A~L TO02/ pO2/ _E_EF-AQ EFF=p _ e o ___5TA=] STA=2 SLANT=l SLANT=2
RPM  L8M/SEC LBM/SEC TOj POt [ NEGREE OEGREE
SoF T
7029 171432 38471 1,1289 1.4788 91.734 92,28 5.0 6.0 86.05 95,02
STATOR
1A= DJa=2 Vel _ y=2 _Y¥M=) _ Vige2 _B=2 *%4*‘2*‘21714?—)'“‘2‘1—'1"- Ce=2 F‘rl.)
%SPAN T IN FT/SEC FT/SEC *T/gEC FY/SEC FT, Ec FT%sEc DEGREE DEGREE DEGREE OEGREE FY/SEC FY/SEC FT/3EC SEL /SeC F
5 174720 18.550 96847 603.0 604,55 602.7 756.1 .85 51.36 o085 =19,38 43.35 640.8 829.0 212.7 =569,1 S543.5 569.9
10 18350 19110 9763 6195 631.,6 6180 THy. 4 40,9 49,64 3477 =16404 H1.42 557,4 324,2 1816 =5u5,3 5628 586.1
15 196076 29.740 9624 630+7 654,7 62802 W49 55.9 4.1y 5008 =10.42 41418 666.4 B34, 7 1200 =Su9,6 SB84e9 605.8
30 21.140 21.600 923,86 6674 6999 666+5 502 3 34,@ 40.Tc 2099 3,73 43,27 T02.7 91546 <bbel =627.7 64ach  662.5
50 _23.970 24,20C 85149 64361 aa],.g 641,9 51 ,.g%g%tg_;ggg ,,,,, 3062 18617 47:5% 757,77 98142 =223,% =701,7 735:2 42,2
70 264790 264880 771.p 57344 606, §72¢7 476.0 28.6 38,13 2.86 29.68 S6.24 698,99 9308 =345,7 =795.,8 8217 824.8
a5 284860 284900 73043 532:1 550,8 SILT 478.3 18,7 41,04 2001l 36439 58450 684,4 1017,8 =405.,9 =567,7 ABSe2 B886,.4
90 29,570 29,600 716,7 Slue% 523,9 5St4.3 48s.8 {2, u3 03 1437 38,013 60,12 670.5 1032,8 =413.1 =895,5 $06+9 907.9
95 30240 30.270 70643 50Ce2 S05.2 5002 493.7 4.0 4u4.34 o486 40,65 61:58 66640 105141 =338 =928,4 9275 228.4
INCS INCM _DEV  TURN ~ANRER SOLIOTY D=FAC OMEGA=B LOSS=p yaSeep P02/ QMEGA=BEFF=AD EFF~P  um=1 M=2  M'el M=l
% SPAN DESREE DEGREE DEG.Ef DEGREE pEGREE TOTAL PRoFILE PG1 SWOEK TOTAL STATIC
5 1661  5.57 16+543 51.31 €2+53 2.1079 .5578 +1318 +0313 0313 9882 .0000 .000L 8228 8772 5250 .5°31 7164
10 1.77 6:03 19673 25.91 59¢58 240292 .5390 1654 40407 ,0407 9342 ,3000 L0000 7819 L8799 .53%7 J5o4g 7128
15 «9% 5¢27 20053 42.02 5707 149470 5143 1553 «0397 D297 939 ."000 .0GC00 L7880 8669 .S4k6  ,6°39 7235
0 -1-29 2492 17+0p 37. ;1 5176 31,7835 LU4gp3 '08)7 +0233 L0233 9702 ,n000  ,00C0 8650 :309 5823 .6’2& .;;:;
50 et £} 2098 14 __13. g ﬂg.[B 39 828 o 1 013 Ogﬁsﬁ 0000 L0090 1219 3 «S610 65416, '
7C «B% 6464 15475 25,2 4ye3l 1.38 —1“652 ' 0 zz G260 L0260 +9808 40000 N0GD <8644 quu 3959 L6569 ,B4A2
85 bell 1059 17407 39.02 ug.32 1-2671 5163 1313 +0433 ,oqss #9733 ,c000 .C000 8012 .6396 JuSeh 5091 ,B7TH
90 5.98 2256 17408 41.66 45.94 1.2557 .5467 +31255 0499 ,P499 9711 ,*006 L0000 L7851 .6250 L4397 L5251 L0825
o5 Te20 13¢9% 16679 u3.88 46075 1.2273 5781 11376 +056; ,9P68 9692 <2000 .0N00 L7884 6132 .u259 L5767 ,8950
NCORel WCCRe) WC/A~) T2/ PC2/ EFF-AD EFF=p STa™1 STA=2 SLANT-1 SLANTe2
RPM  LBMW/SEC LBM/SEC TC PO} L] % " DEGREE DEGREE
SGFT
7029 371432 38670 1.1289 14365 Bues7d BSeko 11.0 1249 90.00 90,00
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Blade-Element and Overall Performance with Stator-Hub Slit Suction

(o) .
ROTOR 95% of Design Speed
DIA-3 Dla-2 V=l V=2 VA=1 VM=2 vO-1 vy=-2 B-1 B=2 B'-1 B2 Vel V'e2 Vv0'=1 VO*'=2 u=1 u=2
%SPAN 1N IN FY/SEC FY/SEC FT/SEC FysSET FY/SEC FT/SEC DEGREE OEGREE OEGREE ODEGREF FT/SEC FY/SEC FY/SEC FY/SEC FY/SEC FY/SEC
5 713,120 164030 582.5 1057.0 S582.5 647,1 g 835.8 .00 52,28 34,60 =28,05 Tp7T.7 T33.3 =401.8 348,68 G01.8 491.0
10 14,100 164790 60040 103747 600.0 55045 0 8pB.4 00 SLe17 35,74 =20,30 7393 Ti4e3 =431,9 294,2 431{.9 5i4.3
15 15,170 37.580 655,8 1003+6 615,88 658,3 20 T57e3 _.BC 48,98 37,03 =18,37 775, 694,6 =464,6 21B,B ub4,6 538.4
30 18,280 19.910 54943 919.7 649,33 €61.3 «G 638.9 «00 43,98 4Q0.7% =2,46 857,55 663.8 =559,9 29,1 553,39 6p9.8
50 22,190 234090, 665.3 B804 665.3 607.0 0 535.5 ¢80 U1, 41 45,59 15,84 951.2 632.0 =679,6 =171.8 679.6 707.2
70 25,880 264260 57540 Tie4 575,0 Sib.p o0 49352 400 43484 5403 31,20 9800 650148 =T792,7 =311.1 T792.7_ 80%.3
85 06,450 284610 S507.1 €50.6 S507.,1 630.9 o0 493.7 200 48,37 59,8¢p 41.09 1008.3 5B2.4 ~871,% =382.6 6B71.4 B7643
90 29,320 29.410 S0148 64244 5013 G40l.3 0 501.2 +00 51435 60.8g 49,92 1028.7 566.7 =898,0 ~399.5 B98.0 900.8
95 30,150 30.189 5Sp3.t  627.2  Sg3,4  3717.0 20 501, «00 53,060 61l.4p 48,28 1051.8 B566.8 =923,% =423,17 923.4 924,4
_ _INcS  INCM  DEV  TURN CAMBER SOLIDYY D~FAC OMEGA=B LOSS=P LUSS=P  PC2/ EFF~p' gFF=AD OMEGA~B8 M-} M=-2 M=l M'-2
% SPAN DEGREE DEGREE DEGREE PEGREE OJEGREE TOoTaL PROFJLE POL TOTAL “TOTAL SHOCK

5 ~6,42 B9 B.96  B2.6% 71415 2.4329 L2307 .2321 0421 L0821 1.4558 +B6T5 8598 L0000 5379 L9699 L6547 L6739
10 =5.,78 «88 6,87 6Q.04 66405 2.zgsa #2937 L1619 0323 0323 1.4B45 49011 48955 L0000 L5556 L9482 .bB6, L6527
9 8 ) ) {

15 =426 1,02 BS54 55,39 3437 8y 026 0260 1.4862 9207 «9162 40000 5706 .93129 T164 b33
30 U BG 1,23 11425 43,20 53422 1.9051 4294 ,p493 0129 L0129 1.4839 9581 +9557 L0000 .6028 L8282 .7*73 P
50 2498 2,01 1122 29,76 39,00 1.6914 ,5052 ,0B07 40230 <0230 1.4457 9185 49142 .0000 6179 L7191 .88%) ,5614
70 2,80 7,03 11.Q4 22,83 26,90 1,5351 5510 L0446 «0316 _ 4D116 1.494 .951% 29546 S000U  o52BQ0  .6240 9019 5271
85 6,62 10.29 11+10 18¢71 19.66 1,4H23 ,5926 ,9bZ2 .0163 .01 15339 .939 «936p0 +0000 ,L460> .5723 ,9237 ,S5pu6
90 6,64 10.15 12459 15,88 18.28 1,4145 ,6216 L1106 0277 40277 145278 8942 +8878 .0000 .4589 L5541 L9433 ,4888
95 6436 9,69 14013 13,52 17.51 1,3888 L6328 L143% 0343 ,0343 1.519n +B610 _+8527. .0000 %603 5392 9631 4873
NCOR=1 WCOR=~f WC/A=L 702/ PO2/ EFF=-AD EFF=p STA=1 5TA=2 SLANT=1 SI.ANT=2
RPM__LuM/SEC LBM/SEC To1 PO % X . ] "EGREE  rEGREE
SQFT
7019.0 168,54 38,00 1,1296 1,4823 91,856 92,37 5.9 6,0 B6DS 9%,.12
STATOR
DlA=1 DlA=2 v=) V=2 VM=1  VM=2 V0=l VvQ=2 B=} B=2 Bt=1 B'=2 Vil  Vie2 y0'=] V(@'=2 U=l u=2
%SPAN 1N 1N FY/SEC_FT/SEC FY/SEC FI/SEC FT/SEC FV/SEC DEGREE OCGREE OEGREE DEGREE FT/SEC FY/SEC FT/SEC FY/SEr FY/SEC FT/SEc

5 T17,720 18,580 958,u 593,) 591.5 S92.,7 758,1  ~1.¥ 51,89 ~.16 ~19.66 ©35,60 62B,1  B22,7 211,% =570.5 52,7 569.1
10 18,353 194310 965.8 60Be3 619,46 60648 00,9 405 50,19 3,81 ~16.11 41,92 644,9 B15.5 178.9 ~S544.8 562,y 585,3

15 19,07C 19.74f 950,8 6186 6U]1,% 636e0 701,55 574 47,56 5,32 =310.8) 41,61 652.8 8240 117,55 ~547.2 584,1 694,6
0 21,140 214600 91341 657¢1 685.4 656sL 603+0 3645 B1.32  5.19 3,68 ©3,60 688.2 006.2 =G4.5 <625.0 687.5 6616
50 23,970 244200 BU81,6 632e1 6647 63047 S16e41 42,0 37,82 3.8L 18417 47,94 00.6 941.9 ~218,0 ~699.2 TI4.2 T43.2
70 26,790 260880 761,7 561e7 590,6 560e9 %809  30.5 39,17 _ 3.11 29.93 S4.70 682.y 21%,5 ~339,6_~792.8 #820.5 823,3
86 28,860 284900 72140 5188 532,7 518.4 485, 15,6 42,37 2,87 36.78 59,08 665.2 10090 ~398,2 ~B65.5 683.9 885,2
90 29.57¢ 294600 T707,1 500e7 504.7 500¢5 494,99 14.5 48,45 1,64 39,16 60,70 651.0 1023.1 -910,B ~B92.1 905.7 906,56
96 304240 30e27) 635,5 85,7 4BU,1 485.6 4994 Bej 45,90 296 41439 62,14 645.4 1039.4 ~426,8 ~919.0 926.2 927.1

INCS  INCM  DEV  TURN CAMBER SOLIDTY D-FAC OMEGA=B LCS5=P LOSS=P P02/ OMEGA«BgFF=AD EFF=P  M~1 -2 M'=1  Mte2
% SPAN 0EGREE DEGREE DEG| EGREE DEG TOYAL PROFILE PO) SHOCK ' yOvAL SYATIC o
2:10 6,06 16434 52.05 62453 2,10679 .5638 L1326 .031% L0315 <9987 L0000 0000 8226 LB67¥ 5121 5712 7105

o

0 2,20 6,46 19.76 46,29 59.58 2,0293 5447 L1667 0480 L0410 9348 0000 «000C 7813 8690 ,5258 .5826 L7048
15 _le¥) D74 2077 42424 57407 1,472 (5197  ,1561 0399 ,0392 9405 .0000 +0000 7875 ,8553 ,5358 5909 47136

30 =1.25 3,55 17.2) 3B.13 51476 1.7536 L4549 ,pB1B 0233 0233 <9707 .0000 0000 <8649 ,B203 L5728 6192 T899

50 -1.cg ;.Bu 14455 Iu.01L 44,72 1,5488 .:296 Q63 20149  LULHY .95?5 <0000 0000 +9125 L7506 L5506 .6249 ,82(3

70 1.5 ,88 16400 36.%6 uu,%a 143872 L4753 40861 40310 40CL0 «I775 0000 +00Q0 8397 6738 L4851 .6pln L6389

85 5.4 11,94 17,22 40.20 &5.32 11,2871 .531 <1350 .N52h :bEEG <9684 ,0000  .0000 7619 .63p :muus ;E%.z . 8649

90 7439 1397 17435 4281 45,94 71,2557 45623 L1509 06Ul L0601 +766% 40000 Q000 798G L6157 L4271 L5673 ,8727

o5 8,74 15,48 17428 49,94 46475 142275 ,5893 L1635 0666 0666 7645 +0000 0600 7191 6028 L4129 .558p L8836
NCOR=1 WCOR=1 WC/A=L TO2/ P02/ EFF=AD EFF=~P STA~1 STA=2 SLANT=1 SLANT=2
RPM__LOM/SEC LBM/SEC To1 Pol % x_ . - REGREE DEGREE

SQFY

701960 168454 38,00 11,1296 1,4374 84,300 85,19 11.0 12.0 90.00 90.00
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Flow Distribution and Overall Performance,
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Rotor Inlet Circumferential Distributions

Circumferential Disk Probe Station 4
Position 25° 55°

4, Span Py/Py pa/Py 99- 83 Vi Py/Py py/Py  90- 8y
5 (hub) .958 .882 98,6 378 .966  .877 1008
10 L2968  .877 98,7 41l .966 .875  100.8
15 .976 .871  97.6 442 . 972 .868 97.7
30 .97% .856  97.0 475 .978 853 93,8
50 .976  .841  97.4 505 .976 .841 93.4
70 .974 .836 97,3 512 .980 832 94,4
85 . 969 . 835 95,2 508 . 979 . B34 94.4
9 .965 . 838 95,2 494 L9768 .834 94.4
95 (tip) .965 .841 93,1 489 .972 .836 94.5
MR 972 .846  96.6 491 .976  .843 94,7

145° 1757
5 (hub) .935 .846 79.1 411 .956 864 76.5
10 .931 .841 81.1 417 .962 .861 79.7
15 .923 .835  83.9 417 971 .B56 82.3
30 .899 822 88.4 398 .971 .B42 84,1
50 .899  .813  88.3 420 .957 .832 85.9
70 .897  ,808  89.6 428 .956 826 86.7
85 .895  .810 89,5 418 .959 .828 87.8
90 .894 .810 89,5 417 .958 .829 87.8
95 (tip) .895  .B12  86.3 413 . 952 .832 85.8
MR .902 .817 87,7 417 .960 .835 85.4
265° 295°

5 (hub) .958 . 876 85.1 393 .961 .876 91.0
10 .963 871 85,0 418 .970 .87 90.5
15 .968 .864 85.0 445 .973 .863 90.9
30 .976 .845 84,4 499 .976 .47 93.0
50 .980 .831 87,0 536 .978 .834 93.7
70 .o82 .823 86,7 554 .975 .828 93.6
85 .982 .826  86.7 547 .970 .829 93.5
86 .980  .826  86.7 544 .969  .831 93.5
95 (tip) .976  .830 66,8 531 .968 832 9.4
MR .978 .835 86.2 524 .974 .838 93,0

1) Test environment: P, = 1989 psfa, To = 499,.6°R

2) Vg, calculation is based on standard-day inlet-plenum conditions

3) Circamferential reference position is TDC looking aft

4) Relative position of circumferential distortion screen is in second quadrant
5) 83 =tan"[tan 8,/cos ¢]

404
409
442
488
508
532
526
522
511
504

411
435
465
497
494
504
505
502
484
492

404
436
457
498
525
532
523
517
614
510

80% Speed

Py/P, py/P, 90~ g,

. 957
. 958
.953
. 948
L9217
.912
.918
. 935
. 951
. 933

.975
.978
.977
.970
.974
.976
.981
.979
.979
.976

. 979
.981
.981
.981
. 982
.983
.984
.981
.979
. 982

. 860
. 855
. 851
.837
. 826
.823
. 824
. 826
. 830
.832

.873
. 867
.860
.847
. 831
.823
.828
.828
.830
.836

. 880
.873
. 867
.849
.832
. 824

.829
. 833
.838

104.2
103.8

205°

REETTVEBIRI
.
NN D W P

azs°
88.1
87.9
87.8
87.4
88.3
89.9
89.9
89.9
90.¢
88.9

408
424
425
451
433
416
425
452
4173
435

428
440
463
482
522
541

538
534
516

431
451
465
502
536
553
547
541
529
526

. 968
. 965
. 965
.970
.971
.976
. 977
.974
.972
. 972

977
.979
.979
.980
. 981
.983
.982
.981
.979
.981

.818
.809
. 806
. 806
. 807
. 809
.813

235"
.B7E
.B%0
.861
. 849
. 836
. 829
.831
.831
. 834
.840

355°

.879
.873
. 867
.851
.832

.838

86.1
87.9
8.9
89.4
90.7
91.4
91.3
91.3
89.8
90.3

89.4
89.3
89.2
88,8
90.0
90.7
90.7
90.7
90,7
90.1

v

371
378
390
410
433
438
435
436
426
424

418
427
440
482
510
532
531
526
516
506

429
448

496
534
551
544
541
533
523

a3V LON ANVIG 3SVHONIaIdINE
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Rotor Inlet Circumferential Distributions ., r‘o I 5= 136.69

Clrcumferential Disk Probe Station 4 80% Speed
Position e e . o

25 55° 85 115
4 Span Py/Py  pyg/Po 90-5%4 V—m_ Py/Pg pge/Pg 90-8°4 2 P4/Py  p4g/Po 90-5°4 -V—m P4/Py  pe/Py 90-8°4 il_n_
5 (hub) . 965 . 905 100, 5 330 .973 . 898 101.8 368 .965 .884 110.7 367 .929 . 865 97.1 351
10 .970 . 902 100.6 350 .970 . 895 101.8 369 . 968 .879 109.6 3838 .926 . 862 97.1 351
15 . 976 . 898 100, 6 377 . 976 . 889 98,6 402 . 966 .876 108.7 390 .920 . 856 92,6 358
30 .981 . 885 98, 6 421 .981 877 94.7 443 . 960 . 864 107.1 410 .913 .845 92,5 369
50 .981 .875 98.6 443 . 980 . 869 94.5 458 . 950 .858 105.4 408 .913 .837 92.4 390
70 .979 . 870 98,6 449 . 982 . 858 94,2 484 . 939 . 857 105.3 387 .912 .833 92.4 397
85 . 974 .871 96,9 440 . 982 . 862 94.7 475 . 943 . 859 105.3 392 .911 .834 92. 4 394
90 .973 . 872 96,9 435 . 980 . 863 94.8 471 . 954 . 859 105.3 414 .911 L8335 92. 4 392
95 (tip) .968 .874 96.8 420 .976 . 865 94.9 458 .965 .864 105.3 424 .911 837 92.4 386
MR . 977 878 98.4 429 .980 .869 95.2 456 .952 .863 106.3 401 LOl14 . 840 92.7 384

145" 175° 205° 235°
3 (hub) . 940 . 868 80,4 369 . 959 .883 76.7 371 .978 . 891 76.4 392 .973 . 895 84.8 383
10 .937 . 862 81.8 380 <967 .878 78.9 404 .982 . 887 78.1 413 .971 . 888 86.6 395
15 .930 .856 84.7 380 .975 .874 81.7 433 . 982 . 882 78.0 426 . 970 .883 88.1 407
30 .911 .845 89,0 364 .977 .864 83.5 461 .977 L871 81.8 445 .973 .870 88.9 442
50 .912 .838 89,3 386 .965 .853 85.4 462 .978 . 857 83.4 478 .975 .858 90. 1 472
70 .909 .833 90,6 393 .963 . 849 6.6 468 . 982 . 848 83.1 502 .979 .851 91.3 194
85 .908 .835 90. 5 384 . 964 . 850 87.6 469 . 985 . 850 84,0 504 .979 .852 91.2 192
90 .907 .835 90.5 380 .963 .851 87.5 466 . 984 . 851 84.0 501 .977 .853 91,2 485
95 (tip) .907 . 836 87.7 376 958 .855 87.6 447 . 984 .853 84.1 496 .974 . 857 91.2 473
MR .913 .841 88.7 382 . 966 .857 85.2 457 . 981 .859 82.5 477 .976 . 881 90,1 167
5 (hub) . 969 .897 81.4 364 .964 . 897 90.5 356 .981 . 900 86.9 390 .979 .902 91.3 381
10 .968 .893 82,9 373 .971 . 892 90.5 386 . 983 . 894 86.9 407 . 982 . 896 91.3 400
15 .970 . 888 82.9 392 .975 . 885 0.5 412 .983 . 889 86.8 421 . 982 .892 91.2 411
30 .979 .874 84.2 442 .980 .872 92.1 453 .983 .875 86.6 451 .982 .879 91,1 442
50 .984 .860 85.7 484 .982 .859 92.9 403 .984 . 859 87.7 486 .983 .861 90,7 481
70 . 986 . 852 87.0 504 .980 .853 92.8 491 .986 .851 89.6 506 .985 .853 90.5 503
85 . 986 .854 87.0 499 .976 . 854 92.8 481 .985 . 854 89.6 499 . 985 .855 90.5 497
80 .984 .855 87.0 494 <974 . 835 92,8 476 .983 .855 89.7 494 .984 . 856 90,5 493
45 (tip) .980 .858 87.1 481 .972 . 859 92,8 465 .980 .858 89.8 481 . 982 .859 90.6 184
MR .982 . 863 85.7 473 .976 . 863 92.4 468 .984 .863 88.4 478 .983 .865 90.7 473

1) Test environment: Py = 1999 psfa, T, = 500.2 °R

2) Vm calculation is based on standard-day inlet-plenum conditions

3) Circumferential reference position is TDC looking aft

4) Relative position of circumferential distortion screen is in second quadrant
§) g, = tan ~1[tan 8, /cos ]
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r Inl ial ib
Rotor Inlet Circumferential Distributions W \[;—!5 - 127.02

Circumferential Dl Bk Pmbe Station 4 80% &)ew
Position 25° 55° 85° 1us
‘% Span Py/Py P,/Pg 90-85 Vm Py/Pg Py/Py 90-8] Vm Py/Py Py/Py 90-83 Vm P4/Py P,/Py 90-8; Vm

5 (hub) .969  .915  103,3 310 L979  .810  104.2 347 .969  .897 110.9 343 .941  .882 98,1 335
10 .971  .914  103.4 320 .975  .908  104.2 342 .973  .895  111.1 358 .939  .879  u9.1 338
15 L9786 .909  101,1 353 L8975  .904 100.0 361 .973  .888  109.0 380 .932  .875  98.1 330
3o .984  .897 99.9 39 .983  .894 9.8 105 .967  .878  107.6 392 .926  .864 .1 351
50 .983  .889 99.9 115 .983  .889 96.8 417 .960  .874  105.9 393 .926  .856 92,1 370
70 .981 . 886 89.9 417 .985 .88% 96.8 432 . 949 .874 105.8 366 . 926 . 254 92.1 375
85 .978  .867 97.6 412 .984  .886 26.8 426 .954  .876  105.8 373 .925  .855 92,0 371
90 .977 .888 97.6 405 .983  .887 96.8 422 .963  .876  105.8 393 .925  .856 92,0 369
95 (tip) .975  .892 97.5 393 .987  .889 6.8 409 .971  .881  105.7 398 .925  .858 92,0 365
MR .980 892 99.5 400 .982  .890 97.4 412 .961  .878  106.7 382 .927  .860  92.9 363

145° iy 205° 235°

5 (hub) .948 .884 80.8 346 .964 .897 76.6 347 .979 .904 74.2 359 .979 .909 82.2 358
10 .947  .880 82.0 356 .970  .893 78.4 374 .97 902 75.8 381 .976  .905  84.1 361
15 .940  ,874 84.6 357 .977  .889 81.3 403 .985 .89 75.7 395 .975  .901  85.7 371
30 .924 864 89,1 344 .978  .879 83.7 431 .981  .887 80.2 415 975  .890  87.2 398
50 .923  .856 89.0 365 .970  .871 85.4 433 .979  .875 81.9 439 .977  .880  88.5 429
70 .924 .854 90.6 371 .969  .866 86.3 442 .982 .869 83.0 459 .98¢  .875  89.7 447
85 .922  .856 90,5 362 .968  .867 87.2 439 .98  .870 83.0 463 .981  .876  89.8 445
90 .920 854 90.5 362 .965  .8R7 87.2 433 .85 870 83.0 463 .979  .876  90.0 442
95 (tip) .920 857 88.1 354 .961  .871 87.1 415 .485  .872 53.4 458 .978  .B79  90.0 432
MR .926  .860 88,7 360 .970  .873 85.0 428 .982  .&78 81.3 439 .978  .883  88.4 424

265° 295° 325° 355°

5 (bub) 976,95 79.8 331 .967 .96 89.3 309 .984  .919 86.5 346 .982  .918  90.5 345
10 .972 911 81.9 332 .971 .913 89.3 329 . 985 .915 86.5 360 .983 .14 90.4 359
15 .973 909 81,9 345 .978 .908 89.2 361 .986 912 86.4 370 .954 .910  90.4 371
30 .981  .895 81.8 398 .983  .897 91.1 401 .986  .903 86.3 392 .984  .900  90.3 196
50 .985 886 84,8 430 .985 888 92,2 426 .985 887 86.2 429 L985  .888  90.3 428
70 .987  .882 86.3 443 .984  .884 92.1 434 .e87  .884 90.1 440 .987  .886  92.1 436
85 .988 883 86,3 442 .981  .886 92,1 423 .987 887 90.1 434 L9866  .888 92,1 429
%0 .986  _gaq 86,3 438 .980  .887 92.0 418 .986  .888 90.1 428 .986  .889 92,1 425
95 (tip) .985 887 86.3 427 .976  .889 92.0 405 .981 887 90.0 420 .984  .891  92.0 417
MR .984 .8ro 84.6 420 .981  .891 91.6 412 L9853  .892 88.1 418 L85  .893  91.2 116

1) Test environment: Po = 2015 pain, Tg = 500.7 °R

2) Vp, calculation is based on standard-day inlet-plenum conditions

3) Circunferentisl reference position is TDC looking aft

4) Ralative position of circumferential distortion screen is in seconcd quadrant

5 l;thn-l [hnﬂ/co.c]
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Rotor Inlet Circumferential Distributions

Circumferental Disk Probe Station 4
Position _22'_ _&
% Span Py/P, Py/Pg 90 - 8° Vg Py/Pg p,/Pu 80 - 4 Vg,
5 (Lub) .952  .843 97.7 458 .952  .836 99.4 471
10 .965  .834 96.7 502 .956 . 820 87.1 802
15 .969  .827 96.7 520 .965  .820 96.9 528
30 .969  .807 96.2 561 .71 . 798 92.8 582
50 .969  .788 96.1 595 870  .779 91.5 614
70 .966  .780 95.9 605 872 .772 93.7 629
85 L9590 .781 94.9 593 .72 .715 93.6 623
20 .956  .784 94.9 584 868 .117 93.7 616
95 (tip) . 950 .7190 94,9 563 . 966 . 184 95.0 599
MR .964  .794 95.9 576 .968  .1786 93.7 600
1450 178
5 (hub) .919  .800 78.7 483 .945 821 77.3 495
10 .913  .793 81.5 491 .952  .817 80.5 515
15 .901  .786 84.8 487 964  .811 82.5 547
30 875 .769 87.6 476 .817 80.3
50 .876  .T56 88.1 507 .817 0.3
70 873 .750 88.9 515 .817 80.2
:2 .870  .150 88.0 508 .817 80.2
o5 (tip) .869 751 85.7 506 .817 80.2
MR .869  .755 87.1 496 .817 80.2
.878  .761 87.1 500 .954  .817 80.1 520
265° 298
5 (hub) .948  .835 83.5 468 L9556  .834 89.5 486
10 .955 . 827 84.9 497 062 .827 89.6 513
15 .960  .820 84.6 521 . 967 .819 90.7 537
=j° .970  .798 85.2 579 .969  .798 92.9 579
50 .975  .1776 86.4 626 973 .82 93.3 613
70 L9771 .767 86.1 643 .966  .713 93.0 620
85 877 .M 86.0 637 984 .776 92.6 611
90 978 .172 86.0 630 .962  .778 91.8 609
95 (tip) .968  .778 86.1 615 .961  .782 90.7 597
MR .972  .783 85.8 609 .967  .787 92.4 596

1) Test environment: Pg = 1972 psfa, ~, = 484.1°R

2) Vp, calculation is based on standard-day inlet-plen im conditions

3) Circumferential reference position is TDC looking aft

4) Relative position of circumferential distortion screen is in sacond quadrant
5) B, =tan-1 [tan 8,/conr]

90% Speed
88
P,/P, Py/P, 90 - 4°
041  .816  106.8
941  .B0R. [04.9
.938  .800  104.1
.933  .782  102.1
.02  .768  89.5
.883  .764  99.5
.893  .788  100.9
913 .767  102.8
937 .77 103.4
.912 .76 1.1.8
206°
.969  .833  17.2
972 .826  790.7
970 .81§  79.3
.961  .799  82.2
968 .718  62.9
971,770 83.5
971 L7132 83.4
977 174 83.3
.976 118 83.3
.870 785  82.5
32—5.
972 .839  88.0
874  .830  87.8
.76 .821  B7T.¢
974  .798  87.0
974  .776  88.8
977 .765  89.6
.97 .71 89,8
978 .72 89.8
988 777 89.6
8756 .783  88.7

w \/T/a = 168, 03

RS
478
498
510
541
520
495
509
537
550
520

502
523
536
860

627
630
628
620
800

508
528
548
588
627
6848
636
833
617
614

s
Py/Py  Py/Py 90 - 8¢
. 886 . 195 93.0
. 8§86 . 7185 g1.0
. 882 .19 90.9
. 878 760 88.2
.876 .47 ue. 9
.875 . 742 8.7
. 876 . 744 A8, 7
874 .T45 88,7
874 . 748 AR, A
877 . 753 #9.1
25"

859 . 833 85.7
. 953 . 826 88.3
. 983 . B17 88,6
. 959 . 789 598. 4
. 966 . 781 80. 5
. 969 774 91.1
. 967 ki 91.4
. 965 176 90.5
. 963 . 783 89.1
. 964 . 787 80. 1
. 969 840 9l1.4
972 . 830 90.2
. 971 820 88.7

. 830 89.8
. 880 89.8
. 830 89.8
. 830 89.8
. 830 89.8
.830 89.8
971 . 830 90.1

\i

435
458
4G5
503
527
536
531
527
519
516

496
500
518
5G4
605
621
615
613
599
592

500
523
542

522



661

Rotor Inlet Circumferential Distributions _
Disk Probe Station 4 90% Speed Wv é / é = 156,12

Circumferential
Position 25" 55° 85° A8t
% Span Py/P, P,/P, 90- p8° .‘./L“_ P/P, PP, 90 8 Vo P /P, Py/Py 90 - 40 im_ P,/P, PB/P, 90 8" V.L
5 (hub) .956  .872 100.7 395 .961  .860 101.2 456 .953  .847 109.9 429 . 903 .B18 95.9 412
10 .965  .866 99.4 430 .959  .856 101.2 477 .957  .839  107.8 456 899 .813 95.9 418
15 .972 .86l 99.4 454 967  .B47 97.9 494 .953  .832 1072 465 894 .H03 91.0 435
30 .974  .844 98.4 496 .973 .83l 94.5 530 .848  .817  105.6 490 889 789 91.2 457
50 .975  .828 98.4 527 .973  .812 91.6 573 .931  .808 103.0 483 J8R9 . 776 90.8 486
70 .971  .820 97.9 536 .974  .B04 94.3 596 914  .804  101.9 463 . 887 771 90.7 496
85 .967  .822 96.7 528 .975  .808 94.3 586 322 .807  103.4 468 L8R8 . T772 90.7 494
90 . 963 . 822 95.8 523 972 .809 94.3 580 . 937 .807 104, 5 493 887 .174 90.7 489
95 (tip) .957  .827 95.9 502 .967  .814 96.2 567 . 9851 .814  105.2 502 .885 . 777 90.8 477
MR .970  .832 97.9 511 972 .818 94.5 561 .934  .813  104.3 477 889 . 78) 91.1 47
145° 175° 205° 235°
5 (hub) . 924 . 822 80.1 445 . 965 .853 77.1 449 . 972 .859 75.9 450 . 948 . 840 84.6 463
10 .919  .816 82.6 457 .961  .847 80.1 478 .976  .852  178.5 478 .955  .835 R7.4 469
15 .909  .809 85.7 452 .959  .839 82.8 509 L0976  ,R44  78.3 492 966 . 831 BR.2 484
30 .886  .793 89.2 442 .963 .82l 84.8 538 ,969  .828  B1.9 518 964  .816 89.2 527
50 .888  .784 89.2 467 .968  .805 86.3 541 . 971 .808  81.2 558 . 951 . 803 90.2 564
70 .884  .776 90.4 479 972 .797 87.2 586 .974  .B01  83.9 580 . 951 .1796 91.3 586
85 . 885 L7179 90.3 473 .972 . 798 88.0 568 . 980 . 798 82.8 591 . 956 . 199 91.2 585
90 .884  .779 90.3 470 .969  .798 88.0 857 .979 .80k  83.6 586 .954 . 798 91.2 579
95 (tip) .882  .781 87.5 4862 .968  .B04 86.6 543 . 977 .805 83,7 577 . 951 . 802 R9.5 567
MR .890  .787 88.7 464 .968  .809 85.9 540 .974  .813  82.0 555 .956 . 807 90.0 557
5 (hub) .958  .867 81.6 416 .958  .B67 89.0 441 .974  .864  87.2 458 .972  .863 89.7 434
10 .959 860 83.86 438 .964  .850 89.5 468 .976  .856  87.0 478 .974  .855 89 3 438
15 .965  .854 83.4 458 .968 842 90.0 494 .978  .851  86.8 492 .975  .848 89.4 478
30 972 .833 84.4 516 973 .824 92.3 538 878 .831  86.4 530 .976  .831 88.9 522
50 .978  .817 85.0 566 976  .808 93.0 870 .877  .808  87.6 573 L9717 808 89.4 560
70 .980  .809 86.0 875 L8971 LB 92.8 579 .979  .801  89.1 590 .980 . 798 89.0 574
85 .980  ,810 85.9 572 .968  .804 92.8 568 .977  .803 89,0 584 .978  .803 89.0 570
g'; (tip) 977 .810 85.9 568 .966  .803 81.9 566 .8976  .802  B87.5 583 917 .804 89.0 562
MR .973  .814 85.9 5% .965  .808 90.7 556 .873  .811  B88.5 562 .975  .810 89.1 545
.975 .82l 85.1 554 .870 813 92.1 554 877  .416  87.9 560 .977  .815 89.1 546

1) Test environment: Po = 1979 psfa, To = 498.0 *R

2) V__ calculation is based on standard-day inlet-plenum conditions

3) cTicumferential reference position is TDC looking aft

4) Relative position of circumferential distortion screen is in second quadrant
5) 34‘ = tan-1 [ tan ﬂ‘/cu ]
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Rotor Inlet Circumferential Distributions
W\N /6 = 148, 96

Circumferential Disk Probe Station 4 90% Speed-
Position
25° 857 85° 15
% Span Py/P, py/P, 90- 5, Vm Py/P, Py /P,  90- 8 Ym Py/P. py /Py 90- 87 Vm Py/ P /P w0- 87 N
5 (hub) .958 .879 99.9 384 . 966 .874 958 B854 109.0 424 L9N7 (841 95,8 389
10 . 966 LB876 100.0 409 . 965 .872 .959 847 107.7 443 912 .829 92,9 497
15 .974  .871 100.0 435 L9871 ,864 ,957  .B43  107.8 448 807 825 92,8 408
30 ,976  ,850 97,7 487 978,851 L951  ,826  104,8 181 ,903 .809 90,1 440
50 .977  .837 91,8 514 976,837 L9334 818 102,86 469 L902 796 89,7 468
(M .974  .830  97.8 522 879 825 917 .81 101,86 449 L8902 794 90,7 172
85 .967  .829 96,7 514 .979  .831 923  ,816  102.4 455 L9002 ,797 90,7 166
90 L965  ,833 96,7 504 977 .832 ,938  .816 103,86 481 900,797 90,7 463
95 (tip) .961  .837 96,7 488 L9072 835 953  ,821 103,09 495 ,900 801 90,8 452
MR L972 841 97,8 497 L974 L8417 837,822 103,7 465 .903  .803 90,8 454
145° 1757 205" 235
5 (hub) .933 .839 80,6 426 . 956 . 888 90,0 360 .976 872 75.4 429
10 .931 .833 82.3 437 . 964 . 885 90,0 387 .980 868 17.8 451
15 921  .824 85,3 440 .963  .882 90,0 393 980 860 77.6 466
30 ,900  .8l10 88,8 431 L9783 .8T4 90,0 433 .973 845 80,7 490
50 .901  .B00 88,8 455 L978  ,864 90,0 466 975,827 82.1 529
70 . 901 .795 89,8 467 .979  .855 90,0 487 .978  ,Bl16 83.0 556
85 .897  ,797 89,8 456 L979  .848  90.0 500 L981 817 83,1 559
90 .896  .796 89,8 455 .977 846 90.0 502 .79 814 63.0 562
95 (tip) .894 800 89,8 442 ,975  .B44 90,0 502 980 819 83,0 554
MR .903  .804 88,5 451 .975  .B61 90,0 467 977 .830 81,7 528
2657 2957 325° 355"
5 {hub) .960  .878  80.9 392 ,958  ,879 89,6 390 979,884 86,6 422 .968  ,B60 90,0 456
10 .962  ,871 82,2 413 .967  ,873 88,7 424 .980 880 86,5 434 ,965  ,857 90,0 456
15 .966  .866 82,2 433 L9710 .866 89,5 441 .980 874 86.4 447 .964  ,854 90,0 459
30 ,974 .848 84,1 488 ,976 . 851 91.7 489 ,980 857 86,0 483 .976 847 90,0 498
50 .981 .834 85.6 529 .979 8317 92,4 522 .982 838 88,1 525 976 .837 90.0 517
70 .983  .825  85.3 550 L9786 .829 92,5 532 .984 831 89,7 542 .978  .828  90.0 538
5 L983  .830 86,1 541 .972 .833 92,4 518 .983 636 89,7 532 .978  .822 90,0 549
€0 .980 . 829 86,1 537 .968 .833 92.4 511 L9081  ,834 89,7 533 .975 .820 90.0 549
95 (tip) .975  .833  86.2 523 965  ,838 92,4 498 .978  ,838 89,8 518 .970  .818  90.0 545
MR L978  ,838 85,0 517 .974  .841 91,9 505 .982 844 88,3 513 .975  .835  90.0 520

1) Test environment: P, = 1897 psfa, To =501.2°R

2) Vpm calculation {s based on standard-day inlet-plenum conditions

3) Circumferential reference position is TDC looking aft

4) Relative position of circumferential distortion screen is in second quadrant
5) B¢ = tan~3{tan f;/cone]
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Rotor Inlet Circumferential Distributions
W@ [5 = 174.19

Circumferential Disk Probe Station 4 95% Speed
Position 25° 55° 85° 115°
‘i, Span Py/P, Pg/P, 90- & .VL Py/Py  py/P, 90- 87 _\_'_,,_,_ P4/Py p, /P, 90- 34' Vi Py/Py p,/P, 90~ 87 V. _
5 (hub) .944 817 97,7 496 .945  ,809 99,4 514 935 .794  106.1 513 869  .764 92,7 475
10 .960  .811 96,8 538 ,950  ,800 97,1 542 ,934 785  104.2 532 .870  .757 92,8 492
;g .964  ,800 96,3 585 962  .792  96.9 576 .930 .776  103.3 546 865  .744 89,5 513
50 .964 ,778 96,3 604 .964 .769 93,5 624 .927  ,756  102.2 581 .862  ,726 89,0 545
20 .964  ,759 96,6 637 .964 .145  91.1 866 LB9T 740 99,5 569 859 L7139 88,4 575
85 .969  ,750  96.3 646 .967  ,738  93.6 879 .879 ,735 99,4 549 .859 704 88,2 587
00 L9501  .752 95,3 633 L9688  ,742 93,8 673 893  ,739  101.3 562 .860  ,707 88,1 582
95 (tip) .943  ,755 95,3 618 L965  ,744  93.8 667 912,742 102.7 584 .858  ,708  88.1 577
MR .941 .764 95,3 598 ,961 L7152 94,8 648 .932  ,752  103.5 592 . 857 L7112 88,2 567
.957  .766 96,2 617 .964 754 93,7 648 .907 .749  101.4 564 .860 .77 88,7 563
145° 175° 205° 2357
5 (hub) .908 774 87.6 518 .938 .797 76.8 518 .964 ,B12 79.0 53" . 956 .811 85.4 532
10 .900 ,766 88,7 525 .948  .793 80,3 548 .967 ,800 78,7 562 .948 804 88,1 536
15 .887  ,757 88,4 521 .958 745 82,5 582 .964 .793 81.2 574 .948  .794  88.1 554
30 .860 .73  87.0 514 ,956  ,768 84,4 612 .953 7171 82.5 599 965 L1773 89.3 603
50 .861 .25 88.8 545 .938 .763 86.6 615 .963 .750 83.0 651 . 962 . 756 90,2 645
70 .857 719 90,0 552 ,936  .745  86.4 625 .968  ,743 83.8 870 ,963  ,749 91,1 657
85 .854  ,721 90,0 542 .938 ,750  B7.4 620 L9756 747 83.6 672 .964  .752  91.0 652
90 .852 .721 90,0 538 .939  .750 8.4 622 ,874  ,748 83.6 670 .960  .754 91,1 645
95 (tip) .852 725 80,1 528 .941  ,7S7  85.6 611 974,754 83,7 660 L957  .760  89.1 630
MR .863  ,731 89,0 538 .943  ,759  85.2 610 .966 758 82,9 641 .959  .763 89,9 628
265° 298° 325° 355°
5 (hub) .941  ,816 85,8 498 L950 812 91,0 523 .968  ,814 8.9 546 .964  .815 91,8 540
10 .948 .806 85.6 528 .957 .801 89,6 556 .969 804 81.8 568 .967 . 802 90.5 568
15 .954 797 85,3 557 .963 .91 90,7 583 .970 793 84.9 589 . 968 .793 90.2 586
30 .964 L1772 85,5 618 ,965 .768 92,9 626 .968 767 87.2 833 .969 .166 89,1 637
50 .972  ,750  87.0 667 .967  ,750 93,0 659 .868 744 87.8 672 L9869 742 90,0 676
70 972 .740 86,7 682 .959  ,743 92,8 662 .972 736 88,5 690 .972 .732 89,7 697
85 .973  .746 86,86 875 L955  ,747 92,9 648 972,742 88.5 679 ,972  ,739  89.6 686
90 .969  ,750 87.8 863 L9538  ,749 92,9 642 .868  ,T44 88.5 8M .969  .740  89.6 681
95 (tip) .959  ,7556 88,0 641 .93  .7156  80.6 832 961,751 85.3 651 968  ,748 89,7 669
MR .967 ,758 86,6 646 .960  ,758 92,4 837 .969 754 87.0 858 .870 ,751 89,8 662

1) Test environment: P, = 1957 psfa, To = 488,2°R

2) Vp, calculation {s based on standard-day inlet-plenum conditions

3) Circumferential reference position is TDC looking aft

4) Relative position of circumferential distortion screen {s {n second quadrant
5) A4 =tan~l [tan 8,/cos ¢]
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Rotor Inlet Circumferential Distributions \ﬁ"/ 5 = 162,90
Disk Probe Station 4 95% Speed

Circumferential
Position 25 55° 83° 118
% Soan P,/P, Py/P, 90- 4° -v_m_ Py/Py p,/P, 90 - 84 :l_m Py/P, Py/P, 90 - 8, i’l Py/P, py/Py 90 - 4 Vi.
5(hub) .953  .855 99.4 430 ,955  .840 100.8 467 .950  .828 108.4 464 .891 .796  95.3 441
10 .964 .85l 98.4 464 .955  .930  98.3 489 .952 .822 106.6 486 888 .787  92.4 462
15 .970  .843 98.4 491 .963  .824  98.1 516 .948 .814 105.8 496 .884  .T80  92.6 466
30 .973  .821 97.2 539 .969  .807 94,5 562 .944  .797 104.2 526 879 .750  89.2 508
50 L972  .802 97.5 473 .969  .786  92.4 600 .924  .784 101.7 522 . 878 .745  89.3 535
70 .968  .795 97.2 578 L971  .718 94.5 616 .904 779 100.8 501 . 878 .742  90.2 540
85 .960  .797 96.6 565 .971 .782  94.4 610 .912 .784 102,9 500 . 878 .744 90,2 537
90 .952  .796 96.6 555 .970  .784  94.4 605 .928 . 788 104.2 517 . B76 .744  90.2 534
95 (tip)  .949  .805 96.7 532 .965  .793  96.7 580 .940 . 797 106.6 514 .875  .750 90.3 520
MR .966  .809 97.3 551 .968  .793  94.8 585 .927 . 792 103.4 510 . 879 .752  90.3 521
pLIW ns 205° 2357
5 (hub) .908 .8 79.9 479 .942  .820 77.6 482 .971 .849 75.4 469 . 961 .831 84.2 501
10 .914 .86 80.7 486 .951 .815 80.5 511 .975 . 842 78.0 494 . 956 .825 87.5 505
15 .910  .786 82.7 487 . 962 .808  82.5 545 .975  .836 79.2 508 . 952 .816 87.9 519
30 .871  .768 88.0 482 .960  .791 84,9 578 .987 .818 8l.4 534 .958  .797  88.8 565
50 .879  .756 88.8 512 .945  .T(5  86.0 585 . 968 . 796 82.2 577 .865 .79 90.1 609
70 .876  .750 89.7 521 .946  .768  87.0 600 .974  .785 83.0 605 . 968 .771 90.9 626
85 .875 .75 89.0 S5l4 .941 L7111 87,7 597 .980 . 784 82.7 (15 . 968 .7713  91.0 623
20 .873 .750 89.0 514 . 948 72 81.7 595 .980  .785 82.7 614 .965 .775 91.0 615
95 (k) g3 755 87.3 500 .943 .779 877 576 .978  .790 84.2 804 .962 .7179 88.9 604
MR 88.1 505 .949  .781  85.8 581 . 973 . 800 82.0 577 .964  .785 89.7 596
265 208 28 35
5 (hub) .954  .839 82.3 426 .953  .843  89.9 463 .881 . 161 88.2 475 .969  .848 91.8 483
10 .957  .853 83.4 446 .959  .833  88.7 496 .972  .854 86.4 499 .970  .835 88.8 511
15 .961 .845 83.2 4N .964  .825  89.9 520 .974  .845 87.6 514 .97 .829 90.2 525
30 .971  .823 84.3 532 .969  .806  92.6 564 .974  .837 87.0 554 .972 .805 88.0 572
50 .978  .B03 85.8 583 w971 .788  92.8 600 .074  .816 88.6 599 .973 .85  90.6 609
70 .979  .796 86.8 597 .966  ,782  93.3 604 .975  .792 858  o6l4 .976 .776  90.3 629
85 .978  .801 86.8 588 .963  .784  93.0 1 L9718 .86 89.8 609 . 976 .781  90.7 619
90 .975  .801 86.8 583 .959  .785  92.9 688 977  .788 89.8 603 L9715  .788  90.7 614
95 (tiDk 970 .08 86.9 563 .958 .79  93.0 572 .974  .189 89.8 585 972  .788  90.8 602
MR L9743 85.7 563 .965 .795 92,5 579 .979  .1795 89.8 585 .973 .793  90.1 596

1) Test environment: P, = 1978 psfa, T, = 493.6°R
2) Vp, calculation is based on atandard-day inlet-plenum conditions
3) Circumferential reference position i8 TDC looking aft

4) Relative position of circumferential distortion screen s in second quadrant
5 4 =tan "} [tan 8,/con¢]
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Circumferential
Poasition

% Span P4/P°
5 (hub) .52
10 . 964
15 .970
30 .972
50 .970
k{1 . 966
85 .956
90 .952
95 (tip) . 946
MR . 964
5 (hub) . 924
10 .921
15 .909
30 .885
20 .885
K .884
85 . 881
90 .878
95 (tip) g9
MR .888
5 (hub) .95l
10 . 955
15 .959
30 .970
50 .976
- .979
o .979
90 .974
95 (tip) . 968
MR .973

25

Pa/Po 90 - 8,

. 854
. 845
. 838
.818
.797
.790
. 791
. 793
.802
. 804

s

.814
. 808
. 798
.781
. 767
. 762
. 763
.761
. 167
.173

. 799
. 790
. 797
.797
.800
. 806

w ©

© L)
ad.s_-)gooep
WWh oMW ~Wm

S383

79.8
82.1
85.1
88.5
88.4
89.4
8.3
89.3
86.9
87.9

w o ®®
KERNE

®m®®
|-

O N NN DO

®

Vm

431
474
501
843
578

570
560
532
850

464
472
475
469
500
509
501
500
486
492

431
454
476
540
588
607
595
589
574
570

Rotor Inlet Circumferential Distributions
Disk Probe Station 4 95% Speed

Py/Py Dg/P, 90 - B4

55°

. 960
. 958
. 966
.973
.972
.973
.974
.973
-968
.971

. 946
.953
.963
1
. 950
. 948
. 949
. 948
. 946
. 952

. 956
. 962
.968
.972
.973
. 968
.965
.962
.960
.968

1) Test environment: P, = 1982 psfa, T, = 494.8°R

2) Vp calculation is based on standard-day inlet-plenum conditions
3) Circumferential reference position is TDC looking aft

.852 1

.843
. 837
.820
.803
.793
. 799
. 799
.806
.808

175°

.829

.815

S2S8

©w oo
C N

©
[SO-)
DN OO -

76.6
79.6
82.1
84.7
85.6
86.4
87.1
87.4
85.8
85.2

ReS8

-] @ o ®
8888888
Q@ OV b O 0L -3 0 30

v

448
467
493

574
592
583
380
560
562

467
496
530
560
568
578
574
570
555
561

435

5§50

5§33
546

4) Relative position of circumferential distortion screen is in second quadrant
5) 8 =tan"! [tan 8,/cose]

85°
P /Py Py/P, 90 - B2
. 949 .826 108. 4
.950 .819 106. 4
.945 809 105.5
.944 .793 103.9
.924 . 781 101.7
.907 .116 100.7
.913 .781 102.9
.931 .785 103.9
.942 . 793 105.9
.928 . 789 103.2
205°
.970 .843 75.7
. 975 .389 75. 4
.974 .830 78.2
.965 813 81.6
. 968 . 789 82.3
.972 . 781 83.2
.979 . 782 83.0
. 977 .18 82.9
.977 . 785 84.0
.972 .795 82.1
325"
.975  .870 88.7
.976 .861 88.5
.976 .852 88. 4
.875  .833 97.9
.976 .812 89.5
.978 .801 90.7
.978 .807 90.6
.976 .810 90.6
.970 .811 90.7
.976 .818 89.7

w\ﬁ,"/a = 159,93

Vm

468
488
502
532
528
512
507
529
527
518

480
501
516
541
590
611
619
622
611
584

115°

P4/Po p4/Po 90 - 54' Vm
. 900 . 809 9.0 430
. 897 .803 96.0 438
. 891 L7192 91.6 455
- 889 .779 91.2 480
. 887 . 763 90.8 512
. 888 . 759 90.6 522
. 888 . 762 90.6 516
. 886 . 761 90.6 514
. 886 . 766 90.7 502
. 888 .170 91.1 500

25
. 966 . 847 .5 477
. 961 . 841 .6 482
. 959 . 832 86.6 497
. 963 .816 88.2 537
.9G7 . 798 89. 4 576
. 968 .790 90.9 593
. 970 . 793 90.9 591
. 968 . 793 90.8 589
. 963 .800 90.6 567
. 966 . 804 89.5 565
ass"

. 969 . 861 92.4 455
.972 . 851 90.1 482
. 972 . 844 91.0 495
. 973 . 824 88.9 539
.975 .BO5 91.4 575
. 978 .797 91.1 595
. 977 . 804 91.5 581
. 977 .R05 91.5 579
. 974 .811 92.5 564
. 975 . 812 92.0 562
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Stator Discharge Circumferential Distributions
= 35
Disk Probe Station 13  80% Speed w6 I § =147

Circumferential

Position 21 48 81" 1o5°

; Span P1g/Po Pja/Po 90- %13 vm Pi./Po Pja/Po 90 - %13 Vm P,o/Po Py3/Po 90 - #13 vm P1./Po P1a/Po 90 - #13 Vm

3 (hub) 1.140 1.016 93.5 470 1.099 1. 000 88.6 424 1.102  1.034 92.5 350 1.111 1. 009 88.1 427
10 1.102 1.013 84.5 401 1.070 1. 006 83.8 344 1.063 1.045 83.1 182 1. 104 1. 015 83.9 3%
15 1.075 1.014 80.3 331 1.124 1.011 82.7 446 1.065 1.049 80.3 170 1.212 1. 023 83.8 560
30 1.316 1.038 84.9 665 1.237 1.019 83.5 604 1.202  1.051 86.2 509 1.196 1. 028 86.5 537
50 1.287 1.041 85.1 629 1.261 1.020 84.0 628 1.210 1.055 86.1 513 1.182 1.033 84.4 507
70 1.255 1. 036 87.9 598 1.251 1.010 87.7 631 1.208 1.050 88.1 516 1.182 1.027 87.4 521
85 1.241 1.023 83.6 601 1.235 1. 000 89.9 627 1.203  1.041 90.0 524 1.191 1.018 87.4 548
90 1.231 1.023 88.8 589 1.216 .993 87.9 615 1.194 1.038 90.1 516 1.176 1.015 87.4 533
95 (tip) 1.216 1.019 88.4 577 1.208 .994 86.6 604 1.181 1.036 90.2 501 1.161 1.013 87.4 512
MR 1.250 1.031 86.7 600 1.228 1.009 86.0 606 1.183  1.047 87.7 499 1.183 1. 624 86.3 525

141° e 195° 231°
5 (hub) 1.139 1.024 91.4 448 1.163 1.018 90.5 502 1.203  .980 88.2 619 1.222 1.015 88.9 586
10 1.071 1.021 82.8 300 1.081 1.014 83.2 349 1.228 .99l 84.9 642 1.179 1.019 83.8 522
15 1.126 1.033 82.2 400 1.160 1.029 82.4 473 1.288  .997 85.7 689 1.292 1. 032 84.3 648
30 1.256 1.051 88.3 577 1.275 1.044 88.0 610 1.262  1.004 86.2 650 1.288 1. 036 88.2 638
50 1.225 1.053 86.9 534 1.248 1.046 86.1 570 1.230 1.008 84.2 605 1.256 1.038 86.0 595
70 1.187 1.047 88.7 489 1.223 1.042 88.5 546 1.221  .998 88.7 611 1.237 1.033 89.2 579
85 1.176 1.038 88.7 491 1.214 1.029 88.3 556 1.200  .989 90.4 597 1.229 1.019 89.0 590
90 1.157 1.034 88.9 467 1.199 1.028 90.1 538 1.186  .984 88.4 588 1.217 1. 01§ 89.1 581
95 (tip) 3, 145 1.033 91.6 446 1.176 1.024 92.2 509 1.169  .984 87.7 566 1.192 1.015 91.8 548
MR 1.194 1.044 88.0 505 1.223 1.037 87.8 554 1.227  .997 87.7 619 1.248 1.029 88.0 600
2557, 291° 315° 345°

5 (hub) 1.238 .972 87.6 672 1.212 1.007 87.9 591 1.220  .968 87.7 661 1.171 .91 87.6 598
10 1.285 . 982 86.1 106 1.229 1.018 83.9 593 1.282 .980 85.8 708 1.161 .976 83.7 om2
15 1.291 .987 87.8 709 1.308 1.022 86.3 680 1.306  .985 87.6 727 1.290 .990 83.7 708
30 1.252 .997 85.7 672 1.296 1.033 88.1 652 1.285  .997 86.1 687 1.285 . 999 86.5 685
50 1.251 1.000 84.0 642 1.266 1.035 8£.2 613 1.254 1.001 84.0 644 1.262 1. 003 83.6 650
70 1.232 .988 89.0 638 1.246 1.028 89.2 598 1.237  .989 89.2 644 1.247 .991 89.4 653
85 1.210 .977 90.9 628 1.243 1.015 90.9 613 1.216 . 978 90.9 638 1.231 .980 90.5 650
90 1.193 .971 88.9 617 1.232 1.014 90.9 602 1.199  .971 88.6 625 1.213 . 974 88.5 637
95 (tip) 1,175 .97 817.7 595 1.206 1.009 91.1 577 1.180 . 971 87.5 602 1.197 .972 86.8 621
MR 1.239 .987 87.2 649 1.259 1.025 88.5 620 1.246  .987 87.3 657 1.248 .990 86.8 657

1) Test environment: Po = 1989 psfa, To = 499. 6'R

2) Vm calculation is based on standard-day inlet-plenum conditions

3) Circumferential reference position is TDC looking aft

4) Relative position of circumferential distortion screen is in second quadrant
5) B813°=tan"l [ tan £13/cose)
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Stator Discharge Circumferential Distributions

Disk Probe Station 13

Circumferential
Position 21° 45°
ZSpan Py/Po piy/Po 90- M3 Vm  Pig/Po PBia/Po 90- B3 Vm

5 (hub) 1.123 1.069 93.4 305 1.105 1.048 90.6 318
10 1.078 1.076 84.9 50 1.078 1. 061 86.3 176
15 1. 067 1.067 79.4 0 1. 076 1. 065 83.4 141
30 1.165 1.083 80.6 371 1.181 1.064 82.3 445
50 1.304 1.099 85.2 565 1.275 1.065 82.7 580
16 1.295 1.099 87.5 554 1.272 1. 058 86.7 587
85 1.269 1.089 87.6 538 1.260 1.051 88.4 585
90 1.267 1.087 87.7 526 1.238 1.048 88.4 562
95 (tip) 1.348 1.086 90.4 515 1.231 1. 046 87.6 556
MR 1.262 1.082 86.6 522 1.241 1.058 85.6 549

1410 171*

5 (hub) 1.1858 1.082 93.1 405 1.169 1.056 92.5 440
10 1.084 1.069 83.7 208 1.088 1.057 83.8 266
15 1.101 1.074 81.0 213 1.109 1.059 81.4 294
30 1.268 1.086 87.5 539 1.280 1.081 86.8 562
50 1.249 1.091 87.7 507 1.265 1.086 86.9 533
70 1.229 1.087 87.9 484 1.243 1.080 87.0 513
85 1.210 1.080 90.6 468 1.238 1.074 89.4 516
9 1.199 1.017 90.7 456 1.219 1. 06¢ 89.6 497
95 (ip) 1.193 1.075 90.7 450 1.200 1.064 89.7 476
MR 1.223 1.084 88.3 480 1.237 1.076 87.5 310

258 291°

5 (huby 1.208 1.015 83.2 573 1.1711 1.047 90.3 462
10 1.265 1.026 85.8 624 1.119 1. 048 83.7 351
15 1.290 1.030 87.3 649 1.214 1. 064 83.7 499
30 1.273 1.038 85.8 615 1.294 1.075 87.3 580
50 1.262 1.043 84.0 593 1.282 1. 082 87.5 564
70 1.282 1.036 87.9 594 1.259 1.074 87.5 545
85 i.254 1.026 87.9 611 1.260 1.067 89.9 550
90 1.2%8 1.021 87.0 599 1.245 1. 064 90.0 545
95 (tip) 1.214 1.020 87.0 570 1.225 1. 058 90.2 526
MR 1.255 1. 083 86.5 603 1.259 1.071 87.9 551

1) Test environment: Po = 1999 psfa, To = 500.2°R

2) Vm calculation is Lased on standard-day inlet-plenum conditions

3) Circumferential reference position is TDC looking aft

4) Relative pocfﬂon of circumferential distortion screen is in second quadrant
§) ’ITS = tan™ [ tan ‘13/60.!]

w0 [ - 136.69

80% Speed

81°
P13/Po P 4/Po 90 - %13 Vm
1.128 1.682 86.4 281
1.092  1.088 86. 0 86
i.086  1.085 81.1 30
1.175 1.094 82.1 365
1.231  1.100 86.1 468
1.244  1.102 88.7 485
1.252  1.094 88.5 510
1.244 1.090 88.5  S05
1.232  1.091 91.4 187
1.225 1.096 87.5 463

195
1.112 1.092 92.2 187
1.093  1.081 85.5 45
1.107  1.100 82.8 113
1.244 1.097 -85.4 486
1.221  1.103 85.4 440
1.232  1.098 86.9 475
1.237 1.091 86.9 495
1.233  1.088 86.9 494
1.223  1.086 86.9 482
1.226 1.096 86.3 464

315°
1.154 1.01! 88.2 503
1.190 1.021 84.7 536
1.301 1.032 85.3 658
1.289 1.038 86.0 635
1.256  1.043 84.6 588
1.252 1.085 87.7 5%
1.250 1.025 87.6 608
1.235 1.022 86.8 595
1.210  1.020 86.8 566
1.254 1.032 86.4 603

105"
P)3/Po P1a/Po 90 - 1)
1.117 1. 056 89.3
1. 095 1. 067 85.0
1.163 1. 067 3.5
1.225 1. 069 86.1
1.208 1. 076 84.4
1.201 1. 070 86.6
1.213 1. 062 86.6
1.201 1. 061 87.3
1.191 1. 060 87.4
1.201 1. 068 86.0
1.198 1. 055 89.9
1.145 1. 054 84.4
1.232 1.070 82.9
1.294 1. 078 87.3
1.276 1. 084 87.4
1.251 1.076 87.5
1.253 1. 068 89.7
1.234 1. 065 89.8
1.215 1. 060 90.0
1.255 1. 074 87 7
345°
1.157 1. 018 89.0
1.111 1. 022 83.7
1.181 1. 031 83.0
1.312 1.041 85.6
1.263 1. 045 84.7
1.255 1. 038 87.1
1.247 1. 028 88.0
1.228 1. 025 87.0
1.212 1. 024 8C.1
1.250 1.035 86.1
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Stator Discharge Circumferential Distributions
Pl w0 [s = 127. 02

Circumferential Disk Probe Station 13  80% Speed
Position 21° 45 L2\ 105"
%8pan Pyg/Po Pj9/Po 90- &4 Vm P3/Po P1g/Po 90 - 8¢ Vm P4/Po P /Fo 90 - :u_ VM Pjg/Po py,/Po 30- g4 Vm
S(hub) 1.140  1.074 103.0 330 1128 1.113 1011 185 1.133  1.105 99.8 217 1167 1.039 88.9 469
10 1.084 1.080 87.4 82 1.104  1.104 97.0 12 L1022  1.101 88.7 31 1218 1048 85.8 528
15 1.068  1.068  74.7 0 1.098  1.088 86.4 0 1.085 1.085 83.2 0 1276 1054 85.7 506
30 1101 1.088 76.9 177 1112 1110 81.6 49 1.158  1.105 81.7 299  1.270  1.061 86.3 575
50 1.329 1. 096 84.1 601 1.254 1.118 81.5 475 1.240 1.113 85.6 456 1.257 1. 065 84.1 554
70 1.292 1,094 86.4 3561 1.307  1.108 86.2 565 1.258 1.115 B8.4 484  1.248  i.059 86.6 553
85 1.258 1.087 86.6 527 1.284 1.099 88.9 547 1.260 1.105 88.2 508 1.256 1. 051 87.5 5§76
30 1.241  1.084 88.5 507 1.275  1.097 88.9 539 1.254  1.108 88.2 499 1.2% 1047 87.5 557
95(tip) 1.230 1.083  90.6 496 1.268  1.095 89.0 532 1.242 1.163 1.2 480 1.218  1.044 87.5 538
MR 1.267  1.090 86.2 353 1.266  1.104 86.1 510 1.235  1.109 87.4 456  1.250  1.056 86.3 561
141 0 1}l A195° 231
S(hub) 1.168 1.085 94.0 352 Lm0 92.6 397 1.169  1.020 88.7 508  1.160  1.066 s1.1 401
10 1104  1.095  84.7 126 1.108  1.086 84.7 196 1.221 1.031 85.5 561  L107  1.075 84.2 235
15 1103 1.097 8l.4 100 1.116  1.090 8.9 210 1.278  1.036 85.4 623  1.15%  1.077 83.0 370
30 1.268  1.106 84.9 506 1.278  1.099 84.9 531 1.268  1.044 86.4 808  1.265  1.091 86.5 567
50 1.266 1,107  84.9 503 1.276  1.102 84.8 522 1.248  1.046 84.1 570 1.285 1.098 86.6 543
70 1252 1.108  88.1 487 1.265  1.098 87.5 513 1.240  1.039 87.7 574  1.275  1.092 86.5 538
85 1.250  1.087 87.9 01 1.260  1.090 89.5 522 1.244  1.028 87.7 594  1.267  1.083 88.9 545
90 1.240 1,094  88.0 499 1.251  1.086 89.5 517 1.230 1027 87.7 560  1.257  1.080 89.0 536
95(tip) 1,238  1.094 914 474 1.240  1.083 89.6 506 1.208  1.024 87.6 556  1.246  1.076 89.1 528
MR 1,246 1.103 B87.0 483 1.25¢  1.095 86.9 505 1.244  1.087 86.5 582 1.263  1.088 87.1 531
258 291° s 345°
5(hub) 1.119 1,040  90.0 373 1.126  L113 108.2 133 1.133  1.054 7 92.4 371 1142 L0686  97.0 367
10 1.091  1.046  85.3 282 1.099  1.099 %6.9 0 1.087 1.066 86.3 194  1.085 1.073 88.5 144
15 1.148 1,053 84.0 403 1.087  1.087 7.9 0 1.081 1.070 83.1 141 1.065  1.065 81.1 25
30 1.389 1050 84.9 805 .09 1.086 74.9 6 1.286  1.071 t.2 583 1163 107 80.1 392
50 L.321  1.068  83.7 580 1314 1118 82.6 551 1.293  1.075 ba 1 566  1.309 1078 84.2 603
70 1.268  1.062  86.6 574 1313 1.116 86.9 555 1.271  1.073 86.5 565  1.279 1076 85.8 570
£ .25  1.05¢  87.3 576 1.269 1.109 87.3 4% 1.248  1.067 86.5 543 1. 1.074 85.8 526
90 1.548 1063 87.3 558 1242  1.107 88.9 472 1.232  1.064 86.5 527 1222 1.074 87.1 497
95 (tip) 1.ta% 1082 57.3 548 1.236  1.108 91.4 465 1.223  1.067 87.7 511 1215 1.014 88.7 490
MR 1,286  1.05% 355 564 L2 a2 85.8 509 1.258  1.0m1 85.5 551 1.248 1075 85.3 531

1) Test environment: Po = 2015 p3fa, Ty = 500. TR

2) Vm calculation is brsed on standard-day inlet-plenum conditions

8) Circumferential reference position is TDC looking aft

4) Relative position of circumferential distortion screen is in second quadrant
5 B = tan-! [ tan B g/cose]
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Stator Discharge Circumferential Distributions

Disk Probe Station 13 90% Speed wJ? [5= 166.03
Circamferential
Position 2 45 81 105°
L] - L] L]

S 8pen P13/Po Pyy/Po 90 - 513 Vm P1y/Po P1g/Po 80 - 83 Vm Py3/Po p13/Po 90 - #13 Vm P13/Po  Pio/Po 30 - A3 Vm
5(hub) 1.156  1.019  93.9 494 1.115 .996 89.8 469 1.125 1.045 93.8 379 1.147 1.012 89.4 491
10 1.100 1.015 B84.6 395 1.083 1.002 84.4 389 1.077 1.052 83.4 213 1.121 1.015 84.2 435
15 1.074 1.015 80.2 331 1.143 1.010 83.2 490 1.070 1. 057 79.5 151 1.243 1.026 84.1 601
30 1.401 1.043 83.86 745 1.298 1.021 84.6 676 1.257 1.069 85.2 564 1.241 1. 004 87.4 585
50 1.372 1.049 85.9 T3 1.324 1.025 84.5 695 1.280 1.070 84.8 589 1.223 1. 088 85.2 567
70 1.338 1.042 87.8 688 1.312 1.011 87.3 701 1.2i2  1.065 88.0 586 1.224 1. 032 87.6 585
85 1.336 1.026 89.8 706 1.315 .999 90.1 720 1.256 1.053 89.3 584 1.236 1.022 88.4 611
90 1.311 1.019 87.5 692 1.308 .992 87.2 721 1.241  1.049 88.2 572 1.210 1.018 88.4 581
95(tip) 1.290 1.022 89.5 666 1.307 .996 85.7 116 1.226  1.048 90.2 554 1.198 1.916 88.4 563
MR 1.329 1.03  86.9 687 1.295  1.011 86.2 685 1.250 1.061 87.1 563 1.224 1.028 87.0 583

141" 2 195° 231°
S(hbab) 1.178  1.031  9L.9 500 1.215  1.022 91.2 576 1.270  .974 89.2  T10 1.299  1.017 89.5 684
10 1.097  1.027 83.2 353 1.117 1.015 84.0 428 1.298  .985 85.8 719 1.232 1. 020 84.0 599
15 1.139  1.036  81.7 422 1.186  1.031 82.3 513 1.372  .992 86.7 780 1.381 1. 082 85.3 143
a0 1.33¢  1.061 88.1 661 1.356 1.050 88.4 695 1.337 1.003 86.7 734 1.366 1.040 88.2 719
50 1.295 1.066  86.7 613 1.317 1.058 86.5 645 1.300 1011 84.2 685 1.330  1.045 86.8 675
70 1.231 1.058  88.5 543 1.279 1.048 89.1 612 1.281 998 88.7 681 1.309  1.033 90.1 667
85 1.212 1.048  88.5 534 1.261 1.034 89.1 613 1.237  .985 91.0 653 1.282 1.020 90.1 655
90 1.188 1.048 88.8 506 1.236  1.030 89.3 588 1.213  .978 89.0 635 1.262 1.015 88.0 640
95 (tip) 1.175  1.043 92.4 484 1.209 1.029 22.2 554 1.198  .978 87.7 616 1.236  1.016 91.0 609
MR 1.246 1.054  87.9 568 1.279 1.043 88.z 621 1.287  .995 87.4 694 1.318 1.032 88.5 680

2567 291° s us
5 (hub) 1.320 .961 88.7 776 1.293 1.005 88.6 696 1.264  .951 88.4 740 1.206 . 955 88.4 672
10 1.376 971 86.9 809 1.297 1.016 84.2 683 1.334  .967 86.5 781 1.185 . 961 84.0 635
15 1.389 .975  88.3 819 1.402 1.022 88.2 718 1.401  .970 87.9 836 1.364 .977 85.0 796
30 1.349 .996  86.2  TS56 1.380  1.031 87.9 743 1.366 .9%0 86.9 778 1.368 .987 86.4 783
50 1.524 1.001  84.1 722 1.341 1. 036 86.7 698 1.334  .998 84.3 T36 1.338 .999 84.1 740
70 1.%91 .986  89.2 710 1.314 1.026 90.5 683 1.310  .961 88.6 734 1.331 .980 88.8 56
85 1.256 .973 90.8  63C 1.293 1.008 90.4 684 1.275  .967 91.0 718 1.290 . 964 91.0 737
90 1.32¢ .966  88.6 671 1.280  1.008 88.7 674 1.250  .960 88.6 703 1.264 .959 88.3 718
95 (tip) 3.210 .968  87.4 650 1.252 1.007 90.8 641 1.232  .953 87.2 680 1.260 . 963 86.1 709
MR 1.305 .984 87.5 728 1.329 1.023 88.8 704 1.317  .978 87.5 746 1.320 .979 86.9 750

1) Test environment: Po = 1972 psfa, T, = 494. 1°R

2) Vm calculation is based on standard-day inlet-plenum conditions

3) Circumferential reference position is TDC looking aft

4) Relative position of circumferential distortion screen is in second quadrant
5) 87y =tan~![tan 8,3/cos ¢]
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Stator Discharge Circumferential Distributions _ 156. 12
Disk Probe Station 13  90% Speed wNo / 8 ’

Clrocumferential

Position 21 L L s 108°
% 8an P13/Po Pys/Po 90 - 'il vn. P1s/Po P1a/Po 90 - 87 Vm Pyg/Po Piy/Po 90 - 45 Vm Pig/Po P1ya/Po 90 - 872 Vm
S(hub) 1.185  1.090 104.0 327 1,136 1,070 93.4 340 1140 1104 1000 278 1.144 1.078 910 358
10 1.095 1.003 879 & 1,008 1.081 87.56 1% 1100 1107 87.2 60 110 1.086 848 202
15 1.079 1079 746 0 1.085 1,081 82.4 &5 1.000 1099 62.2 ) L1l 1.064  82.3 3%
30 .13 1008 768 162 1.192 1,083 82.0 431 1181 1111 80.3 340 1.384 1.000 66.4 862
50 1.437 1116 848 694 1.353  1.088 82.9 043 1204 1.129 85.6 829 1264 1.097  64.1 525
70 1990 1116 87.1 649 1.340  1.081 87.2 64 1312 1.128 8.4 580 1.256 1.0 7.1 529
85 1.369  1.106  89.3 642 .35 1073 88.8 664 L3 L1119 9.2 M 1.270  1.081 7.0 867
90 1.358  1.102  89.4 636 1.337  1.087 87.3 688 1.304 1113 90.3 860 1249 1076 87.1 847
85 (tip) 1.348 1099 8B4 630 1.319 1,067 87.9 641 1.200 1109 90.4 848 1.2 1077 8.0 525
MR 1.365  1.100 87.0 6 1.313  1.079 85.9 614 1284 1119 87.7 821 125  1.087  86.2 527

41° LNl 198° 81
5(hub) 1.191 1,076  94.8 443 1.213 1,068 93.0 496 1.266  1.028 8.2 625 1273 1067 89.7 ses
10 L1138 1079 843 248 1.124¢  1.063 04.2 327 1.306 1,086 85.9 660 1.202  1.068  84.7 480
15 1.115  1.087 80.8 219 1.136  1.070 81.6 338 1,362 1.043 6.0 707 1.334 1.006 836 624
30 1344 1,105 9867 609 1.360 1,008 87.1 641 1348 1.083 8.9 682 1.379  1.000 7.4 670
50 1.319  1.110 869 576 1.339  1.102 87.3 603 319 1.087 4.0 643 1387 1.093 855 €M
70 1.288 1104  87.0 548 1.304 1,099 87.0 &M 1310  1.047 4.3 649 1.323  1.086 077 812
85 1.367  1.094  89.56 835 1.287 1,083 89.4 574 1.302 1,088 88.8 687 1319 1072 e2 626
90 1344 1.002  89.6 500 1.261 1,078 89.6 848 1.287 1029 87.2 648 1297  1.089 89.4 607
95(p) 1,296 1.088 89,7 50 L240 1,078 pL.6 624 1.267  1.0%8 87.3 619 1.268 1,063 9.6 se1
MR 1.281  1.100 87.6 543 1.296  1.089 87.8 878 1313 104 86.7 687 1.332 1083 878 627
268 il s 28"

5(hub) 1.216 1.014  88.7 0l 1.220 1,082 90,7 836 1182 1.012 8.9 502 1172 1023 90.8 815
10 1.303  1.028 854 670 1,146 1,049 84.1 414 1131 1081 84.3 M5 1116 1.028  84.3 L
15 1.877  1.0%6  86.7 736 1,272 1.0m 83.4 65M 1281  1.087 84.1 63 1.187 1034 82,8 465
30 1.368  1.047 85,86 700 1,386 1,07 87.4 689 1379 1.048 85.9 719 1.404 1051 853 739
50 1.345  1.056 83.5 673 1,371 1.086 85.5 663 1.350 1,087 84.0 617 1387 1.0  84.2 683
70 1.927  1.046  88.2 669 1.336  1.080 88.2 63 1.334  1.042 88.0 682 1342  1.049 878 683
85 1.526 1,033  88.5 688 1,331 1.064 90,0 651 1335 1.034 89.2 694 1.346 1.039 89.0 700
90 1.307  1.027 869 678 1.311  1.063 90,1 634 1321 1o, 86.9 984 1.325 1032 866 687
95 (Up)  1.260 1.025 86.» 648 1.284  1.089 90.3 606 1.293 1,027 ¥6.4 661 1.301  1.020 889 667
MR 1.530  1.041  86.4 680 1.338  1.078 8.7 643 1.350 1.042 9.4 680 1,933 1.045 86.2 679

1) Test environment: P, = 1969 pafa, T = 488.0°R

2) Vm calculation is based on mluhrd-&y inlet plenum conditions

8) Circumferential reference position is TDC looking aft

4) Relative position of circumferential distortior sc)een is in second quadrant
5 Ay =tan"'[tan B13/cos«]
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Stator Discharge Circumierential Distributions
Disk Probe Station 13 90% Speed w7 |4~ 148.96

Ciroumferential

Position 21 45 a 1o08°
.
% Span  P13/Pc P 3/Po 90- 5;3 vm Pyg/Po Py3/Po 80 - ﬂf, vm P13/Po Py3/Po 90 - n{, vm P;3/Po P13/Po 90-713 vm

5 (hub) 1.150 1.1 106.2 233 1.154 1.118 98.7 264 1.154 1.123 103.2 228 1.145 1.103 93.5 269
10 1.105 1.105 92.7 (] 1.114 1.113 89.4 34 1.113 1.118 89. 4 0 1.113 1.110 84.9 66
15 1.092 1.092 76.3 (] 1.106 1.105 80.5 0 1.108 1.106 81.7 0 1.128 1.118 81.9 130
30 1.113 1.111 75.6 62 1,187 1.116 80.4 293 1.180 1.123 80.2 308 1.308 1.114 §5.9 582
50 1.432 1.130 83.1 670 1.357 1.124 82.8 602 1.302 1.134 84.6 621 1.278 1.123 88.0 502
70 1.426 1.130 86.0 667 1.378  1.119 86.7 633 1.324 1.136 87.8 551 1.283 1.117 87.4 524
85 1304 1.122 88.9 638 1.369 1.110 89.1 637 1.327 1.125 87.5  S70 1.291 1.107 87.% 856
20 1.366 1.116 89.0 628 1.363  1.104 88.0 641 1.316 1.120 87.5 583 1.279 1.103 87.4 545
95 (tip) 1,356 1.114 89.0 621 1.356  1.104 88.0 636 1.302 1.120 90. 4 546 1.268 1.102 87.4 832
MR 1.381 1.124 85.9 630 1.339  1.115 86.0 596 1,204 1.129 86.7 519 1.278 1.114 86.5 520

!ﬂ' m‘ -l.g. ’l.

5 (hub)  ..199 1. 095 94.1 416 1.228  1.097 92.5 467 1.234 1. 034 89.5 882 1.225 1.080  91.5 493
10 1.123 1.108 84.5 168 1.144 1,088 86.2 310 1.204 1. 048 86.0 631 1.154 1.080 84.9 ass
15 1.127 1.111 81.2 161 1.176  1.09% 82.5 363 1.356 1.054 86.0 688 1.238 1.085 83.2 486
30 1.354 1.124 88.3 592 1.362  1.116 85.9 615 1.350 1. 064 85.9 670 1.876 1.106 86.4 645
50 1.338 1.129 85.4 571 1.3510  1.124 86.0 589 1.334 1.07 83.6 641 1.366 1.116 86.5 619
70 1.815 1.122 85.4 555 1,332 1.114 86.0 680 1.324 1. 061 87.0 644 1.350 1.107 86.5 613
85 1.309 1.114 88.6 562 1.318  1.103 88.5 582 1.322 1. 051 88.4 658 1.339 1. 094 88. ¢ 619
90 1.295 1.110 88.6 563 1.304 1.009 88.6 572 1.308 1. 043 86.8 652 1.325 1. 089 BR. 4 612
95 (tip) 3, 276 1.104 88.8 536 1.290 1.094 88.6 662 1.285 1.042 86.8 629 1.815 1.085 88.5 60¢
MR 1.309 1.119 86.4 550 1.319 1.111 86.7 571 1.325 1,087 86.2 651 1.338 1.102 86.9 807

258° 291° as aus*

5 (hub) 1.153 1. 038 91.2 451 1.149  1.088 88.9 323 1.143 1.074 95.3 347 1.142 1.102 9.5 262
10 1.112 1. 046 85.4 M4 1.095 1.003 85.0 53 1. 090 1. 084 86.4 107 1.091 1. 089 87.7 52
15 1.182 1. 062 83.3 4m 1.082 1.082 79.9 0 1. 080 1.080 82.7 37 1.075 1.075 81.0 0
30 1.870 1. 066 85.2 689 1.233  1.103 81.3 460 1.308 1.087 82.4 590 1.196 1.001 80.7 418
50 1.360 1.077 82.9 361 1.384 1.122 86.0 632 1.381 1.092 83.7 665 1.405 1.108 84.3 874
70 1.341 1. 069 86.2 654 1.876 1,122 86.9 623 1.356 1. 089 86.5 646 1.370 1.104 86.9 642
85 1.346 1. 062 87.4 670 1.376  1.112 88.6 639 1,359 1. 083 87.6 658 1.370 1. 097 88.2 654
90 1.333 1. 058 86.7 662 1.366 1.106 88.6 637 1.344 1.075 87.0 654 1.357 1.091 87.3 649
95 (tip) 1,313 1. 052 86.7 651 1.359 1.108 88.6 635 1.339 1.078 86.8 645 1.346 1. 089 87.3 641
MR 1.3381 1. 085 85.5 650 1.346 1.113 86.5 603 1.341 1.086 85.85 635 1.346 1.008 85.9 624

1) Test environment: P, = 1997 psfa, T, = 501.2°R

2) Vm calculation is based on standard-day {nlet- plen un conditions

3) Circumferential reference position is TDC looking aft

4) Relative pogition of circumferential distortion screen is in second quadrant
5) 8}y =tan” [tan 8yq/con¢]
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Stator Discharge Circumferential Distributions

3 = 1
Ciroumforeatial Disk Probe Station 13  95% Speed w\}o /a 74.19

Position gl. ﬁn _EE 10___5_'

%S9an P /Po p ./Po 90 -8 12 P y/Po p /Po 90 -85 V—m P ,/Po P /Po 90 - a7 Y: P ,/Po P, /Po 90 - a0 Y_u—n

5 (hub) 1.165 1.016 94.7 516 1.122 994 90.2 489 1.128 1.044 94.6 387 1.162 1.011 89.7 521
10 1. 097 1.011 84.7 399 1.083 .999 84.6 397 1.078 1. 051 83 7 222 1.125 1.015 84.2 444
15 1. 068 1.011 80,1 328 1.143  1.008 83.4 496 1. 087 1.057 79.5 139 1.261 1.028 84.0 623
30 1.437 1.038 83.9 788 1.330 1.020 85.1 714 1.275 1.070 84.2 589 1.268 1. 036 87.6 628
50 1.421 1. 048 86.1 763 1351 1.023 85.1 729 1.311 1.074 85.7 624 1.238 1. 041 85.7 586
70 1.879 1.087 88.5 1737 1.349 1.010 88.3 742 1.308 1. 069 87.8 627 1.245 1. 034 87.8 607
85 1.373 1.019 88.2 758 1.984  .997 90.5 770 1.290 1. 055 87.7 626 1.243 1. 022 87.8 621
90 1.347 1.016 86.9 734 1.354 .989 88.2 1M 1.268 1.053 87.9 603 1.209 1. 020 87.8 581
95 (tip) 1,322 1.020 89.1 706 1.541 . 994 87. 4 766 1.252 1. 050 88.0 589 1.191 1.019 88.7 658
MR 1.968 1.082 86.9 733 1.828 1,009 87.0 728 1.278 1. 064 86.6 599 1.238 1.031 87.1 601

5 (hub) 1.187 1. 085 92.4 530 1.232 1,022 91.6 601 1.300 .967 89.4 753 1.337 1.014 89.6 731
10 1.114 1. 082 83.7 384 1.335 .980 86.4 765 1.278 1.019 84.2 659
15 1.150 1. 041 82.0 436 1.408  1.050 87.7 147 1.418 . 986 87.7 829 1.438 1.028 85.7 801
30 1.388 1.088 88.4 709 1.368 1,057 85.8 695 1.380 1. 003 87.6 1777 1,422 1.039 87.6 7
50 1.887 1.074 86.5 653 1. 051 79.0 1.337 1.014 85.3 721 1.378 1. 048 85. 4 721
70 1.241 1.086 88.7 547 1.204  {.049 88.6 631 1.303 . 997 89.3 709 1.345 1.035 89.5 703
85 1.199 1.058 89.0 805 1.264 1,039 88.7 612 1.245 .98 91.5 665 1.294 1.025 89.8 664
90 1.182 1.063 89.2 482 1.282  1.034 89.0 579 1.221 .977 89.0 647 1.261 1.019 88.1 837
95 (Lip) 1,178 1. 050 89.8 471 1.207  1.032 91.6 548 1.205 .977 87.8 629 1.234 1.018 90.5 606
MR 1.270 1.061 87.8 582 1.368 1.076 89.6 676 1.316 . 995 88.1 726 1.355 1.033 87.9 719

2-5—5. 2_91.. 316. u-s-.

5 (hub) 1.356 . 945 89.1 829 1.387 .997 88.6 154 1.285 . 937 88.9 782 1.218 . 944 88.7 708
10 1.416 . 958 88.1 861 1,352  1.008 84.9 750 1.352 . 958 87.0 818 1.426 .97 87.0 845
15 1.429 . 860 89.2 872 1.45¢ 1.010 87.7 838 1.442 . 955 88.4 889 1.381 .904 84.9 189
30 1.894 . 988 87.2 807 1.441 1,028 86.5 806 1.415 .879 87.7 835 78.0
50 1.363 . 996 85.2 768 1.386  1.034 85.5 154 1.378 ,993 84.9 1786 78.1
70 1.826 .978 89.6 758 1.362  1.019 89.9 741 1,354 . 970 89.6 791 1.376 . 968 89.8 813
85 1.277 .968 91.3 1724 1.316  1.003 88.6 718 1.299 . 956 91.5 158 1.329 , 957 91.9 785
90 1.248 . 959 88.8 704 1.288 1,003 88.8 690 1.263 .961 89.3 731 1.308 .953 88.0 767
95 (tip) 1,231 . 961 87.3 884 1.257 .998 89.1 665 1.246 .954 87.6 710 1.299 . 957 86.0 758
MR 1.340 .976 8s.1 773 1.378  1.016 87.8 756 1.354 . 969 88.1 795

1) Test enviroument: P, = 1957 psfa, T, = 498.2°R

2) Vm calculation is based on standard-day inlet-plenum conditions

3) Circumferential reference position is TDC looking aft

4) Relative position of circumferential distortion screen is in second quadrant
8) 8], =tan![tan §,4/c08¢]
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Stator Discharge Circumferential Distributions

Disk Probe Station 13  95% Speed wfs /6 = 162. 90
Circumferential
Position 21’ 45° 81° 105°
. - [] - » —— [
% Span pu/vo pls/Po 90 - £ V_m P, _/Po pm/Po 80 - 8, Y_r: pla/po Pg :Po 90 - 8y vl Pla/Po pm/Po 90 - &y
5(hub) 1.182 1,117  104.8 242 1.160 1.081 96.1 349 1.163 1.131 107.6 222 1.164 1.094 92.5
10 1.108 1.108 90.3 0 1.112 1,100 88.5 149 1.118 1.118 91.8 ° 1.118 1.106 84.8
15 1.093 1. 093 76.3 (] 1.096 1,085 82.2 40 1.109 1.109 79.4 0 1.140 1.108 81.8
30 1,128 1.113 76.9 126 1.210 1,100 81.3 430 1.158 1.136 78.8 192 1.320 1.108 86.9
50 1,478 1.135 84.8 711 1.390 1,108 83.6 661 1.328 1.142 85.1 549 1.293 1.114 85.2
70 1.447 1.133 87.6 689 1.366 1,102 88.1 647 1.362 1.143 87.5 889 1.287 1.109 87.3
85 1.427 1.121 89.6 687 1,309 1.094 88.0 691 1.356 1.183 88.9 588 1.302 1.099 87.3
90 1.419 1.120 89.6 682 1.991 1,088 87.6 692 1.345 1,129 88.9 591 1.280 1.094 87.3
95 (tip)  1.412 1.115 89.6 683 1.871  1.087 87.6 674 1.328 1.125 90.2 577 1.264 1.095 88.9
MR 1.416 1.127 37.1 664 1.350 1,089 86.2 834 1.326 1.187 87.8 554 1.283 1.106 86.8
lﬂ. H—l-t -19_5. zsl.
5 (hub) 1,212 1.082 94.3 448 1.247 1.088 92.8 523 1.288 1. 026 90. 1 662 1.315 1.076 89.8
10 1.130 1. 094 83.8 249 1.149 1.078 84.7 353 1.346 1. 040 86.9 708 1.252 1.078 85.0
15 1.132 1.101 81.0 228 1.172  1.085 82.1 382 1. 407 1.046 87.6 782 1.404 1.091 84.8
30 1.386 1.117 87.3 640 1.400 1,107 87.1 870 1.395 1. 088 86.9 727 1. 420 1.096 87.6
50 1.362 1.124 87.8 611 1.380 1.115 87.3 638 1.360 1. 087 86.1 682 1.396 1.100 85.6
70 1.327 1.119 87.7 579 1.346  1.106 86.6 612 1.367 1. 058 87.4 688 1.361 1.002 87.6
85 1.299 1.109 90.6 561 1.325 1.004 88.4 607 1.359 1. 043 88.7 715 1.360 1.076 87.4
90 1.285 1.106 90.7 547 1.284 1,088 88.6 578 1,348 1.043 87.0 707 1.338 1.078 87.5
95 (tip) 1,273 1.102 90.8 539 1.276 1.088 81.2 566 1.305 1.035 87.2 674 1.305 1.0m 90.5
MR 1.320 1.114 88.3 875 1,335 1.102 87.5 606 1.361 1.053 87.1 704 1.374 1.089 87.2
5 (hub) 1,161 1.088 92.9 468 1.203  1.064 94.7 489 1. 144 1.044 93.2 426 1.166 1. 047 4.4
10 1.118 1. 042 ge.5 370 1.117  1.081 86.1 319 1. 098 1.047 86.0 305 1.109 1.081 86.7
15 1.181 1. 081 84.0 475 1.126  1.068 82.8 324 1.116 1. 054 83.3 335 1.101 1.053 82.4
30 1.398 1. 083 85.6 123 1.421  1.081 85.8 711 1,403 1. 089 84.9 722 1.388 1.071 83.5
50 1.407 1.017 847 M 1.432  1.102 85.5 706 1. 409 1.077 85.0 T4 1.428 1.081 85.4
70 1,387 1.074 86.9 697 1.406  1.094 86.8 692 1.393 1.074 86.9 708 1. 424 1. 080 87.0
85 1.396 1.084 87.7 718 1.392 1.079 88.0 698 1. 409 1. 066 87.8 728 1.428 1.070 88.6
90 1.380 1,058 87.2 712 1,883  1.077 88.1 693 1.386 1. 081 86.9 715 1.396 1. 083 87.6
95 (tip) 1,358 1. 056 §7.3 696 1.372  1.074 88.8 687 1.358 1. 055 87.1 €96 1.378 1.066 87.3
MR 1.91 1. 068 86.3 693 1,385 1.088 86.8 681 1.376 1. 088 86.3 696 1.3901 1.073 86.4

1) Test environment: P, = 1878 pafa, T, = 483.6°R

2) Vm calculation is based on standard-day inlet-plenum conditions

8) Circumferential reference position is TDC looking aft

4) Relative position of circumferential distortion screen is in second quadrant
5 8 - tan-! [tan B, 4/con <]



Stator Discharge Circumferential Distributions

Disk Probe Station 13 95% Speed wf /6 = 159.93

Circumfcrential

Position 2 45° ! 81° 105"

%San P ./Po P /Po 90 - 47 vm P /Po P /Po 90-4 vm P/Po P /Po 90-8, vm P /Po P Po 90 - " vm

5(huby 1.151  1.110  104.2 260 1.174 1.116 99.5 314 1.158  1.130  106.1 216 1.146  T.114  85.3 234
10 .13 1,103 89.7 0 1.126  1.123 89.4 8 1115 115 90.6 0 L1118  1.113 844 21
15 1.089  1.089  76.4 0 1110 1.110 81.2 0 1.100  1.109 9.9 0 1125  1.122  Bl.1 72
30 1115  1.107 759 115 1.179  1.121 80.3 313 1.167  1.180 79.6 249 1.333 1,124 86.5 574
50 1.465  1.126  84.8 713 1.393  1.128 83.6 640 1.332 1.140 85.7 556 1.303 1131  86.7 529
70 1.445 1,128 87.4 603 1.386  1.123 88.4 642 1.363 1,142 87.9 582 1.306  1.125  88.0 549
85 1.426 1,115  89.1 692 1.408  1.115 88.3 678 1.360  1.132 89.0 604 1.320  1.116  88.0 584
90 1.414 1.114  89.2 685 1.405  1.109 87.6 682 1.345  1.128 89.1 593 1.301 1111  88.0 568
95 (tip) 1,406  1.110 89.2 684 1.388  1.108 87.7 869 1.330 1,125 90.7 580 1.289  1.109  88.0 556
MR 1.411 1120 86.9 671 1.365 1.119 86.4 623 1.826 1,135 87.5 556 1.308  1.122  87.1 547

-lﬂ. m‘ mﬂ 231.
5(ub) 1.223 1,103  94.3 446 1.277  1.084 82.5 547 1.302  1.024 89.9 679 1.266  1.080 915 545
10 1.137  1.108  83.9 203 1.176 1,089 85.3 385 1.358  1.086 87.0 715 1.166  1.077  85.4 393
15 1.146 1,110 81.2 247 1.283  1.100 83.3 468 1.406  1.041 81.8 7155 1.202 1096  83.8 563
30 1.388 1129  87.5 627 1.400  1.115 87.4 661 1.389  1.054 87.0 724 1.428 1.106 875 101
50 1.368  1.135 87.6 604 1.385 1.122 87.5 632 1.351  1,06) 85.0 676 1.408  1.116  87.7 666
70 1.344 1,130  87.7 585 1.358  1..113 87.6 616 1.348  1.050 87.9 685 1.391  1.103  86.8 664
85 1.329  1.121  89.3 582 1.341 1,097 87.5 620 1.350 1,037 89.0 705 1.380  1.090  88.6 671
90 1.810 1,115  89.4 568 1.325 1.003 87.6 608 1.332  1.032 87.1 695 1.364 1.088  88.7 660
95 (UP) 3 294 1,109 89.5 558 1.308 1,004 90.5 587 1.25  1.027 87.1 663 1.353  1.083  88.7 655
MR 1.33¢  1.125  88.0 577 1.9349  1.109 8.7 612 1.354 1,046 87.3 698 1.381 1.100 87.5 660
255 291° a1s* 345°

5(ub) 1,19« 1,026  91.1 539 1.165 1,097 101.4 313 1.137  1.085 98.6 271 1.147  1.093 " 100.2 304
10 1.156  1.034  85.6 468 1.097  1.097 86.8 1 1.095  1.094 88.5 ") 1101 1,100  90.3 “
15 1.272 1.049 84.2 609 1.087 1.087 81.3 0 1. 085 1.085 84.5 0 1. 085 1. 085 83.9 0
30 1.404 1.062  86.4 1731 1.216  1.110 8L2 419 1.229  1.096 82.2  4M 1.179  1.007  81.3 374
50 1.406 1.070 84.4 717 1.440  1.131 85.7 682 1.429  1.108 85.0 699 1.452 1.113  85.4 714
70 1.385  1.065 86.9 705 1.435 1.133 87.5 674 1L42 1,109 87.6 681 1.429 1111 879 696
85 1.395  1.055 87.8 728 1.437 1.120 89.0 695 1.414  1.100 88.3 697 1.440 1.106  89.1 718
90 13717 1.081 87.0 717 1.427 1117 89.2 689 1.404 1,093 87.1 896 1.413 1098  88.0 701
5P 5 352  1.046 87.0 701 1.416 1.113 89.2 686 1.391  1.083 87.1 686 1.897 1,098  B87.9 687
MR 1.875  1.059  86.3 705 1.398 1,123 87.1 651 1.381 1,102 56.4 661 1.396  1.106  87.0 67

1) Test environmant: P, = 1962 psfa, T, = 494.8°R

2) Vm calculation is oased on mmhrd-&y inlet-plenum conditions

8) Circumferential refercnce position is TDC looking aft

4) Relative position of circ'umferential distortion screen {8 in second quadrant
5) ’1'3 = tap-1 [tan ﬂls/coa 3]
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W \JT/J = 147,35 Stator Discharge Circumferential Distributions

Temperature Rakes, Station 13, 80% Speed

Clrcumferential

Position 25° 450 85 187 135 78t 198t 2358° 258 285° 3258 348

XSpan T,y T, Ty3/Ty Ty3/To Tis/To Ti3/To Tia/To Tys/To T13/To Ty1a/Tq Tyg/Tg T1a/Ty Tiy/Ty
5 (hub) 1.0841 1,0776 1.0746 1.0814 1,0831 1.0865 1.0904 1,0822 1.0974 1.0878 1,0922 1,0883
10 1.0851 11,0729 1.0705 11,0770 1.0787 1.0830 1,0850 1,0824 1.0931 1,0957 11,0886 1,0866
15 1,0884 1,0747 1.0731  1,0849 1.0847 1.0924 1,0939  1,0977 1.0082 1.1001 1,1007 1.0946
30 1.1100  1,0943 1.0808 11,0776 1,0801 1.0845 1,0830 11,0874 1.0837 1.0853 11,0908 1,095
50 1,0989 1,1042 1.0897 1,0656 1,0725 1.0763 1.0774 1,0808 1.0814 1.0825 11,0864 1.0880
70 1.0878 1.1076 1.0831 1.0696 1,0668 1.0721 1.0712 1,9756 1.0741 1.0757 1.0802 1,0808
85 1,0901 1.1020 1.0988 1.0746 1.0658 1,0718 1.0602 11,0739 1.0718 1,0734 1.0784¢ 11,0780
90 1,0930 1.1046 1.1022 1.0767 1.0672 1.0737 1,0706 1,0759 1.0733 1,0743 1,088  1,0792
95 (tip) 1,0969 1.1114 1.1043 1,079 1.0697 1,0752 1.0728 1,0783 1.0750 1.0761 1.0838  1.0828
MR 1.0949 11,0995 1,0894 1,0737 1,0728 1.0779 1.0771 11,0814 1.0804 1.0821 11,0850  1,0861
Test environment: Po = 1989 psfa, To = 409.6°R

Walo “/'6 = 136.69

5(hub) 1.0802 1.0761 1,0763 1.0817 1,0822 1,0860 1.0869 1.0882  1,0920 1.0940 11,0886  1.0874
10 1.0870 1.0723 1.0714 1.0756 1.0762 1.0809 1,0786 1.0859 1,0875 1.0878 1.0832  1,0828
15 1.0838 1.0699 1.0694¢ 1,0779 1.0782 1.0866 1,0871 1.,0925 1.0931 1.0948 1,083 1.0843
30 1.0898 1.0807 1.0765 1,0789 1.0802 1.0846 1.0832 11,0871 1,0850 1.0871 11,0966 1.1023
50 1.1082 1.0993 1.0885 1.0706 1,0761 1,0797 1.0783 1.0818 1.0814 1.0825 1.0912 1.0914
70 1.1033  1.1112 1.0943  1,0695 1.0706 1.0763 1.0758 1.078% 1,0782 1.0796 11,0885  1.0871
85 1.1056  1.,1137 1.1025 1,0757 1.0719 1.0781 1.0765 1.0808 1.0784 1.0802 1.0933  1.0889
w 1.1062 1.1158 1.1082 1.0785 1,0744 1.0806 1.0778 11,0837 11,0802 1.0824 11,0970 1.0931
95 (tip) 1.1094 1.1189 1.1075 1.0797 1.0771 1.0881 1.0808 1,0860 1.0832 1.0858 11,1027 1.0988
MR 1.1011  1,0998 1.0896 1.0747 1.0758 1.0807 11,0794 1.0835 11,0825 1.0843 1,0922 1,092¢
Test environmeit: Po = 1999 psfa, To = 500.2°R

w2 /5 = 127,02

5 (hub) 1.0870 1,0751 1,0766 1.0800 1,0815 1.0848 1,085 1,0870 1,0913 1.0831 1,0004 1.0821
10 1.0866 1.0732 1.0714 1.,0740 1,0745 1.0792 1,0788 1,0798 11,0825 11,0909 1,0829  1,0800
15 1,0855 1.0718 1,0889 1.0739 1,0761 1.0844 1.0840 1.0826 1,0840 11,0891 11,0813 11,0898
30 1.0859 1,0748 1,0706 1,0816 1,0799  1.0845 1,0847 1.0898 1.0800 1.0884 1.0938 1.0914
50 1.1028 1.0923 1.0867 1.0732 1.0768 1.0810 1.0802 11,0837 1.0837 1.0960 1,0869 1.1026
70 1.1091 1,1078  1.0851 1,077 1.0727 1.0772 1,0777 1,0821 1.0842 1.0956 1.0871  1.0981
85 1.1086 1,1182 1,1035 1.0797 1,074 1.0807 1,0822 1.0885 1.0884 1.1025 1.0949  1.1056
90 1.1084 1.1187 1,1067 1.0829 1,0770 1.0846 1.0856 1,0020 1.0928 1,1049 1,0987 1.1088
95 (tip) 31,1107 1.1199 1.1086 1.,0858 1,0809 1.,0887 1,0906 1,0961 1,0984 1,1117 1.1062 1.1145
MR 1.1016 1.0983 1.0891 1.0770 1.0765 1.0818 1.0823 11,0867 1.0875 1.0968 1.0910  1.1002

Test environmr.nt: Po =2015 psfa, Ty = 500. T°R
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W V‘;“;’ 5 = 166.03 Stator Discharge Circumferential Distributions
Circumferential Temp erature Rakes’ Station 13’ 90% SPeed
Position 25 45 88 LS 1 118 195 28 28 285 3280 My

Xspan T1/To Ti3/To Tis/To Ti3/To Tig/To Tia/To Ti3/To Tis/To Tia/To Ti13/To Tia/To Tis/To

5(bub) 1.1057 1.1009 1,0964 1.1039 1,1080 1.1126 1.1168 1.118) 1.1219 1,1246 1.1143 11,1132

10 1.1058 1.0945 1.0912 1, 0993 1,1016 1.1083 1.1115 1.1187 1.1211  1.1249  1.1087 1.1110
15 1.1077 1.0862 1,08)4 1.1064  1.1067 11187 1.1208 1.1247 1.1272 1.1280  1.1222 1.1198
30 1.1383 1.1195 1.1046 1.1007 1.1012 1.1071 1.1054 1.1094 1.1062 1,1080 1.115 1.1175
50 1.1223 1.1302  1.1166  1.0847 11,0912  1,0971 1.1005 1,10:8  1.1043 1.1066  1.1107 1.1107
70 1.1116 1.1354 1.1189 1.0871  1,0839 1.0898 1.0914 1.0952  1.0927 1,0966 1,1028 1.1018
85 1.1128  1.1281 1,1241 1.0835 1,0823 1.0899 1.0888 11,0836 1.0899 1.0927 1.1014 1.1003
90 1.1169  1.1280 1.1280 1.0952  1.0829 1.0920 1.0897 1. 0859 1.0904 1.0941 1. 1049 1. 1026
95 (tip) 1,1232 1.1343 1.1301 1.0955 1.0851 1.0929 11,0919 1,0081 1.0938 1.0963 1.1082 1.1069
MR 1,118 1.1248 1.1141 1,0930 1.,0815 1,0984 1.0988 1.1030 1.1018 1,1036 1.1092 1. 1088

Test environmnt: Po = 1972 pefa, T, = 494.1°R

Wil /5 = 156,12

S(hub) 1.1149 1.1036 1.0968 1.2036 1,1036 1.1090 1.1115 1.1148 1.1174 11193 L1142 1.1117

10 1.1125 1.,0967 1,0912 1.09656 1.0960 1,1028 11,1053 1,1120 1.1125 1.1107 1.1079  1.1085
15 1.1104 1.0939 1,0885 1.0980 11,0976 1.1090 1.1140 1.1185 1,1188 1,1202  1.1053 1. 1054
30 1.1139 1.1073 1.0976 1.1028 1.1012 1,1069 1.1054 1.1098 1.1089 1,1124¢ 1.1134 1.1284
50 1.1406 1.1264 1.1142 1,0884 1.0948 1.1030 1.0996  1,1037 1.1031 110589 1.1170 1.1182
70 1. 1327 1.1388 1,1215 1.0906 11,0883 1.0882 1.0968  1.0997 1, 0982 1,1013  1.1127 11111
85 1.1302  1.1487 1.1298  1.09689 1,0904 1.095%9 11,0968 1.1008 1.0084 1.1019 11179 1.1124
90 1.1341  1.1508  1,1328 1.0896 1.0926 1.0982 1.0986 1.1043 1..1001 1.1047 1.1213 s 1154
95 (tip) 31,1397 1.1545 1.1349 1.1006 1,0956 1.1018 11,1020 1,1064 1.1041 1.1087 1.1268  1..219
MR 1.1293 1.1288  1.1146  1.0955  1.0943 1.1014 1.1012 1.1053 11044 1.1075 1.1156 1.1164

Test environment: P = 1969 pafa, To = 498, 0°R
W/ .
Vo s =148.96

5 (hub) 1.1124 1,0992 1,096 1.1010 1,1042 1,1089 1.1101 1. 1129 1,1157 1. 1157 1. 1139 1. 1167

10 1.1106  1,0949 1,0909 1,0937 1.0962 1.1019 1.,0999  1.1027 1.1031 1.1055 1.1115 1.1123
15 11090 1.0932 1.0884 1.0928 11,0085 1.1073 11,1071 1. 1027 1..1012  1,1022 1.1107 1.1118
30 1.1102 1,0990 1.0924 1.1024 1,1011 1.1069 1,1086 1.1132 1.1159  1.1138 1,1105 1.1147
50 1.1370  1.1236 1.1118  1,0915 1,064 1.1013 11,1022 1.1065 1.1088 1.1104 1.1189 11,1240
70 1.1379 1.1392  1,1224 1.0914  1,0903 1.0967 1.0985 1,1048 1. 1050 1. 1083 1.1168 1.1181
85 1.1321 1.1631 1.1302 1,0980 1,0920 1.0997 1,1017 1,1103 1.1112 1.1149 1.1238 1. 1236
90 1.1348  1.1565 1.1340 1,1014  1,0953 1.1037 1.1050 1.1144 1.1135 1.1182 1.1277 1.1286

95 (tip) 1,1400 1.1589 1,1364  1,1039 1,0989 1.1075 11,1103 1,1192 1.1190  1.1250 1. 1323 1,1374
MR 1.1285 1.1296  1.1145 1.0962  1,0957 1.1023 1,1037 1.1092 1.1098  1.1124 1.1186 1. 1214

Test environryant: P, = 1997 psfa, T, = 501.2°R



SIT

w v",,_/,; =174,19 Stator Discharge Circumferential Distributions
Temperature Rakes, Station 13, 95% Speed

Circumferential

Position 2§°  45° 85 15”138 175" 195" 235 255"  285° 325" 34y
%8pen T3/To Tya/Tog Ty3/Ty Ty3/Ty Ty1a/Ty Ty9/To Tyg/Ty T13/Tg T1a/To Tya/To Tys/Tg Tya/Ty
5(hub) 2.1182 L1146 1.1086  1,1186 1.1224 1.1275 1.1299 1.1334 11571 1,1419 11260 1.127)
10 1,1170 1,108  1,1034 1.1126 1.1145 11,1227 1.1251 11342 L1372 11402 L1205 1.1246
15 1.1175  1,1094 1.1014 11171 11188 1, 1318 1.1358 11436 1.1443 1,1449 11351 1,1349
30 1.1508  1.1342 L1177 1.1186 1.1134¢ 1.1205 1.1174 1.1238 1.1200 1.1228 1.128% 1.1311
50 1,1856  1,1486 1.1305 2.0951 1,1024 1,1104 1.1125 1,118 1.1190 1.1221 1.1251 11243
70 1.1262  1,1485 1.1334 1.0967 1.0841 1.1014 1.1005 1.1067 1.1050 1,1101 1,1161  1.1133
85 1.1272  1,1396  1.1382 1.1029 1.0893 1.0993 11,0961 1.1033 1.0997 1.1036 1.1138 11,1109
90 1.1321  1,1407 1.1423 1.1045 1.0909 1.1014 1.0970 1.1065 1.1068 1.1046 1.1170  1.1136

95 (tip) 1.1369 1.1488  1.1454 1.1052 1.0043 1.1047 11,1005 1.1112 1,1041 1,1085 1.1222 1,1195
MR 1,1326 1.1386 1.1276 1.1042 1.1020 1.1108 1.1093 1.,1162 1.1150 1,1189 1.1226 11,1215

Test environmeat: P, = 1957 psfa, T, = 498.2°R

w \ﬁ;‘/ s =162.90
5(bb) 1.1253 1.1168 1.1083 1.1149 1.1161 1.1222 1.1238 1.1274¢ 1.1296 1.1273 11279 1.1278

10 1.1237 1.1106 1.1024 1.1077 1.1079  1.1159 1.1097 1.1217 1.1174 1.1153 1. 1252 1,1210
15 1.1220 1.1083 1,0987 1.1074 1.1109 1.1224 1.1179 1.1306 1.1240 1.1196 1,1231 1.1189
30 1,124% 1.1176 1.1045 1.1149 1.1121 1,1184 1.1219 1.1230 1.1270 1.1286 1.1212 1.1339
50 1.1511 1,1416 1.1265 1.0992 1,1050 1,1113 1.1132 1.1157 1.1168 1.1184 1.1332 11,1312
70 1.1404 1,1538 1.1369 1.1006 1.0984 1.1062 1.1093 1.1124 1.1129 1.1161 1.1300 1,1272
85 1.1454  1,1693 1,1442 11,1074 1,0803 1,1079 11,1120 1.1161 1.1148 1,1197 1.1356 11,1300
90 1.1500 1,1709 1.1479 1.1104 1.1031 1.1109 2.11563 1.1196 1.1183  1.1225 1.1423  1.1347

95 (tip) 1.1570 1,1745 1.1510 1.1117 1.1069 1.1143 11,1229 1.1247 1.1248 1,1292 1,1494 1.1434
MR 1L,1412  1.,1460 L1277 1.1062 1.1046  1.1124 11,1151 1,1187 11181 11,1215 1.1320 1.1307

Test environment: P, = 1978 psfa, T, = 493.6R

W[ /s = 159. 93

5 (hub) 1.12685  1.1127 1. 1066 1.1116 1. 1164 1.1216 1.1261  1.1281 1.1307 1.1268 1.1277 1. 1257

10 1.1261 1,1076 1,1014 1,1044 1.1075 1,1153 1.1152 1,1174 11478 1.1187 1.1243 11,1227
15 1.1237  1,1049  1,1980 1,1029 1.1100 1,1220 1.1232 1,1123 1.1122 1.1166 1.1223 ;1227
30 1.1265 1.1111 1,0995 1,1137 1,1125 1,1183 1.1211 1,1236 1.1245 1.1220 1,120  1.1263
50 1.1518 1.1883 1.1248 1,1001 1.1043 1,1115 1.1120 1,1214 1.1212 1.1244 1.1321  1.1347
70 1,139% 1.15%0 1.:378 1,1007 1.0978 1,1063 1.1080 1.1187 1.1200 1.1227 1.1202 1.i308
85 1.1448  1,1700 1.1446 1,1074 1.0985 1,1097 1.1100 1,1252 1.1248 12,1292 1.1348 11371
90 1.1502 1,173 1,1485 11114 1,1016 1.1141 11,1140 1,1300 1.1306 1.1343 1,1403 1.1434

95 (tip) 1.1571 1,1770 1.1518 1,1130 1.1054 1.,1188 1.1211 1,1361 1.1396 1.1427 1.1478  1,1538
MR 1.1414 1,1451 1.1279 1,1058 1.1040 1.1131 1.1144 1,1232 1,123%9 1,1260 1.1310 1,1338

Test environment: P, = 1982 psfa, T, = 484.8°R



Stage Overall Performance for Inlet Circumferential Distortion

% Speed W/6/8 P 3/P4 n T13/T4
) 80 147.35 1.2639 83.4 1.0832
80 136.69 1.2800 84.8 1.0864

80 127.02 1.2838 82.7 1.0895

90 166.03 1.3450 83.9 1.1054

90 156.12 1.3648 84.9 1.1095

90 148.96 1.3736 84.9 1.1120

95 174.19 1.3923 83.9 1.1185

95 162.90 1.4200 85.7 1.1231

95 159.93 1.4231 85.3 1.1245
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Broadband Noise Pressure Levels in One-Third-Octave Bands

217



617

Broadband Noise Pressure Levels (dB, 0.0002 dyne/cm2) in 1/3-Octave Bands

OPEN THROTTLE
560- 710- 890~ 1120- 1400- 18G0- 2240- 2810~ 3540- 4470- 5620- 7100~

Frequency Band (HZ 710 890 1120 1400 1800 2240 2810 3540 4470 5620 7100 8900
110% Design Speed 117.2  itr.2 117,22  117.4 117.5 117.8 118.4 131.4 120.0 120.5 121.2 117.7
100% Design Speed 119.5 117.3 116.7 115.8 116.2 115.6 118.4 118,2 117.4 118.8 119.7 115.2
90% Design Speed 117.2 116.6 115.9 115.5 115.0 114.8 118,4 116.4 115.4 117.9 114.6 113.9
80% Design Speed 116.1 113.6 115.4 114.9 115.¢ 117,7 118.5 117.3 118.4 119.3 117.7 116.4
85% Design Speed 112.7 112.2 112.2 112.2 114,0 115,9 114.4 115,7 1i8.1 117.0 117.3 117.0
PART THROTTLE 560-  710-  890-  i120- 1400~ 1800- 2240  2810- 3540- 4470- 5600- 7100-
Frequecncy Band (HZ) 710 890 1120 1400 1800 2240 _ 2810 _ 3540 4470 5600 7100 _ 8900
110% Design Speed 118.4 118.2 117.9 117.9 118.1 118.2 119.2 125.8 121.8 121.1 122.3 118.5
105% Design Speed 118.1 117.2 116.9 116.6 116.2 116.8 120.0 126.3 121.6 120.4 121.4 117.9
100% Design Speed 118.4 117.6¢ 117.2 116.9 116.4 116.8 119.8 121.7 118.8 120.0 121.5 117.5
90% Dasign Speed 117.5 117.0 116.9 117.0 117.1 118.1 122.1 122.1 120.9 123.3 120.5 120.2
80% Design Speed 114.8 114.2 114.1 114.3 114.6 117.0 120.5 118.1 119.9 121.8 119.8 119.0
65% Design Speed 11,4 112.2 112.8 113.0 116.4 119.5 119.0 121.0 124.9 124.6 123.6 121.9
NEAR STALL 560- 710-  890- 1120~ 1400- 1800- 2240- 2810- 3540- 4470- 5620-  7100-
Frequemcy Band (HZ 710 890 1120 1400 1800 2240 _ 2810 _ 3540 4470 5620 7100 8900
110% Design Speed 118.4 118.1 117.8 118.0 118,6 119.3 12,3 125.7 122.0 121.4 122.0 118.4
100% Design Speed 117.7 117.3 116.8 116.2 115.7 116.2 119.° 122.0 118.5 119.3 119.7 116.2
90% Design Speed 116.9 116.3 115.8 116.0 115.8 118,2 123.0 120.0 121.1 124.9 323.1 121.3
30% Design Speed 116.0 115.3 115.1 115.8 116.9 119.9 121.9 121.4 124.0 125.4 123.7 122.4

65% Design Speed 111.4 113.1 114.7 115.6 117.3 119.6 118.9 121.0 123.6 122.9 122.5 120.7
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“Yerivation of Sound Power Level Equation

The acoustic povver is given by: (1)
w=1]a
where 1 = gz__ for random incident broadband sound, such as exists in
4z

a reverberation room
a = total room absorption in cm? units, obtained by multiplying
the area of each surface by it~ respective absorption coefficient

Converting power to watts, and a to square foot units and substituting the ex-
pression for I yields

w = 9.3x 10 Tas? )
4z

In a relatively reverberant environment, the reverberation time H is given by

H = 0.05v
a

where a = total room absorption in sabins, ft2 units

Substituting in Equation (2) yields

- - (3)
wo=9.3x10-7, .o 2

4zH
Taking the logarithm to the base 10 of both sides of the above equation results in

10logw = 20log S+ 10 log v-50 + 10 log 9.3+ 10 log 5

-10 log 4z - 10 log H 4)
Deiining PWL =10 log w__
Wo
_ S
SPL = 20 log —
So

Substituting the above into Equation (4) yields the equstion for the power level
in terms of the average sound pressure level, the volume of the reverberant
plenum, and the reverberation time. Thus, using z = 40.8 rayls we obtain

PWL. = SPL+10logv-10log H- 19.4dB (5)



