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ROTOR REDESIGN FOR A HIGHLY LOADED 1800 FT/SEC TIP SPEED FAN
I1. FINAL PERFORMANCE REPORT
BY
C. R. BOLT, D. LEE AND P. W. McDONALD
PRATT & WHITNEY AIRCRAFT GROUP

1.0 SUMWARY

A fan stage with a rotor tip speed of 548.6 m/sec (1800 ft/sec) was tested to
evaluate the performance of a redesigned rotor blade. The rotor was designed
{i2f. 1) using a quasi three-dimensional design system, and blade shapes were
designed using four-part mulitiple-circular-arc airfoil sections. The rotor had
a hub/tip radius ratio of 0.5 and an aspect ratio of 2.87 (average span/hub
axial chord). The stator was designed with muitiple-circular-arc airfoils and
was not changed from a previously tested configuration (ref. 2 and 3).

At design speed the peak rotor adiabatic efficiency was 86.1% or 0.7% below
the design goal. The stage adiabatic efficiency was 82.8% (after 0.6 of a
point performance deterioration), which was one percent below the design ob-
jective. At this operating condition the mass flow was approximately equal to
design flow, and the rote» pressure ratio (2.26) and stage pressure ratio
(2.20) were below design level., The surge margin from the peak efficiency
point was 13%, which exceeded the 7% design level. A sumary of the design
§pe$db?ea¥ efficiency point test values and design intent values is presented
in Table I.

TABLE 1
SUMMARY OF DESIGN SPEED

PEAK EFFICIENCY PERFORMANCE
(Point 110-10-04)

DESIGN TEST

Stage Adiabatic Efficiency, % 83.8 g2.8(a)
Stage Pressure Ratio 2.28 2.20
Corrected Iniet Flow, kg/sec 78.8 78.59

(Ibm/sec) (173.8) (173.3)
Surge Margin 7% 13%
Rotor Adiabatic Efficiency, % 86.8 86.1
Rotor Pressure Ratio 2.34 2.26
Running Tip Clearance, meters (inches) 762X10-6(0.030) 610x10-6(0.024)

aEfficiency obtained after deterioration.




2.0 INTRODUCTION

A replacement rotor for the 548.6 m/sec (1800 ft/sec) tip speed, transonic fan
stage was designed, fabricated, and tested. The purpose of the program origi-
nally reported (ref. 2 and 3) was to demonstrate improved efficiency by
greater control over shock loss. The replacement rotor was designed using a
quasi three-dimensional design system, and blade shapes were designed using
four-part, muitiple-circular-arc airfoil sections. The design is discussed in
detail in reference 1.

In this report the experimental data obtained during the program are presented
and compared with design values. High frequency response static pressure data
measured over the rotor tip are presented in isobar contours. Laser velocime-
try measurements of the rotor flow field were also obtained and are discussed
in reference 4.

The symbols used in this report are defined in Appendix A.
3.0 APPARATUS
3.1 FAN STAGE

The fan stage (Figure 1) was a single-stage, axial-fiow fan without inlet

guide vanes. A detailed description is given in the Design Report (ref. 1).

The stage was designed to provide a pressure ratio of 2.28, an adiabatic ef-
ficiency of 0.838, and a specific flow rate of 188.9 kg/sec-m? (38.7
Ibm/sec-ft2), The stage flowpath was maintained from the original configura-

%ig? d;fcribed in reference 2. The stage design parameters are summarized in
able II,

TABLE 11
DESTGN PARAMETERS
Corrected Speed, rpm 12464
Rotor Tip Speed, m/sec (ft/sec) 548.6 (1800;
Corrected Flow, kg/sec (Ibm/sec) 78.8 (173.8

Corrected Weight Fiow Per Unit Annulus

Area, kg/m2-sec {Ibm/ft2-sec)

188.9 (38.7)

Rotor Pressure Ratio 2.34
Stage Pressure Ratio 2.28
Rotor Adiabatic Efficiency, % 0.868
Stage Adjabatic Efficiency, % 0.838
Tip Diameter, meters (in.) 0.8409 (33.108)
Hub/Tip Ratio at Rotor Inlet 0.50
Rotor Tip Solidity 1.635
Rotor Aspect Ratio(a) 2.87
Stator Hub Solidity 2.204
Stator Aspect Ratiola) 2.22
Stage Average Exit Flow Angle, degrees 0
Number of Rotor B lades 38
Number of Stator Vanes 60

AAspect Ratio = average span/axial chord at hub




The rotor blade and assembly are shown in Figures 2 and 3, respectively, The
rotor was designed to ouperate at 548,86 m/sec (1800 ft/sec) with a pressure
ratio of 2,34 and an adiabatic efficiency of 0.868. The rotor had 38 blades
with an aspect ratio of 2.87 (average span/hub axial chord), The blade con-
sists of standard multiple-circular-ar¢ sections from the hub to 20 percent
span and four-part, multiple-circular-arc sections from 34 percent span to the
tip. The region between 20 and 34 percent span provided a smooth transition
from a standard multiple-circular-arc section to a four-part, multiple-
circular-arc section. Details of the rotor design are given in reference 1.

Fhe stator vane and assembly (Figures 4 and 5) were retained from the previous
configurations, The stator vane had multiple-circular-arc sections. There were
60 stator vanes with an aspect ratio of 2,22 (average span/hub axial chord),
Details of the stator design are provided in reference 2,

3.2 TEST FACILITY

The test program was conducted in a modern compressor test facility, Figure 6,
equipped with a synchronous motor with a multi-ratio gearbox to provide speed
range capability. The inlet air flowed through a flatplate orifice and through
an inlet plenum to provide a uniform total pressure and temperature profile to
the test rig, The airflow was exhausted from the rig into a toroidal collector
through a set of valves of various sizes, providing coarse and fine adjustment
of backpressure or throttling for the test compressor, and then through ex-
hausters. Strain-gage instrumentation signals from the rotor were transmitted
via telemetry to recording equipment.

3.3 INSTRUMENTATION AND CALIBRATION
3,3.1 Overall and Blade Element Instrumentation

Airflow to the stage was measured by means of a flatplate orifice designed to
the specifications defined by the International Organization for Standards.
A1l orifice related instrumentation was installed per Power Test Code 19,5,
4_1959E This system provided a flow rate measurement accurate to within #1.0
percent.

The rotor speed was measured using an impulse type pickup through a frequency-
to-DC converter. The measurement accuracy was within #0.1 percent of the in-
dicated speed.

A1l temperatures were measured with Chromel-Alumel Type K thermocouples with
an individual wire calibration applied to each sensor. Sample elements from
the temperature pole rakes were calibrated over the expected Mach number range
to determine recovery factor variations with yaw and pitch angle. Variations
of the recovery correction with pressure were applied as noted in NASA Techni-
cal Note 3766 and complemented by results of testing at Pratt & Whitney Air-
craft, Overall root mean square temperature accuracy was estimated to be
40.28 K (40,50F).



Measurements of airflow angle were obtained by radially traversing 15-degree
included angle wedge probes, Total pressure recovery and yaw angle deviations
were calibrated as functions of Mach number and pitch angle. The measur2ment
accuracy of the air angle probe system was +0,5 degrees.

A11 pressures from wake rakes and static pressure taps were measured with
transducers on scanivalves and recorded by an automatic data acquisition sys-
tem. The accuracy of the pressure measurements was #0,1 peccent of the full
scale value for that transducer,

Nine high~frequency-response pressure transducers were installed* in the case
over the rotor tips to measure instantaneous static-pressure fluctuations, Ten
taps for measuring wall steady state static-pressure were also installed over
the rotor blade tips in axial locations corresponding to the pressure trans-
ducers to measure the average static-pressure level, Figure 7 shows the rotor-
blade tip-shock pressure instrumentation in relation to the blades.

Two proximity detectors, 10caﬁed over the rotor blade tips but apart from the
pressure transducers, generated an electrical pulse for each blade passing,
The signals from both the pressure transducers and the proximity detectors
were recorded on the same time reference by a multichannel tape recorder.

Photographs of typical instrumentation are shown in Figure 8, and the axial
and fgrcumferential positions of the instrumentation are shown in Figures 9
and 10,

Instrumentation for measuring overall and blade-element performance data 1is
listed in Table III,

TABLE III
PERFORMANCE AND BLADE ELEMENT INSTRUMENTATION

A1l measurements were recorded by automatic data acquisition system unless
noted otherwise.

Instrument Plane Location Parameter Type and Quantity

Inlet Flow Measuring Orifice Ps 4 Static taps downstream
and 4 static taps upstream
of inlet orifice

Delta P 2 delta P  transducers
sensing  the differential
pressure between the up-
stream and downstream ori-
fice pressures

*Orginally ten transducers had been planned, but because of an installation
problem, one transducer had to be omitted.



Instrument Plane Location

Inlet Flow Measuring Urifice
(Cont'd)

Station 0 Plenum Chamber

Station 1.0 Instrumentation
Ring

Station 2.0 Inlet Duct
3.0
4'0
7.0
9.0
Station 11 Rotor Inlet
(within 1/2 chord)

Stations 13 to 14 Rotor
Casing

TABLE IIi (Cont'd)
Parameter

Tt

Ps

Ps

Blade
Clearance

Type and Quantity

6 total temperature
thermocouples located up-
stream of the orifice

9 static prassure taps
circumferentially equally
spaced on the plenum wall

10 bare wire thermocouples
located in a plane in the
plenum chamber and dis-
tributed equally 1in the
radial and circunferential
direction

4 0.D, wall static taps

2 0,0. and 2 I.D, wall
static taps, 180 degrees
apart

2 wedge traverse probes
11 radial positions

4 0.D. and 4 1.0, wall
static taps

10 high frequency response
pressure transducers
mounted in axial line over
rotor blade tips, Recorded
on magnetic tape.

10 0.0, wall static taps
in axial line over rotor
blade tip.

Two proximity detectors
positioned apart from the
pressure transducers and
in a line at about the
rotor blade tip-chord an-
gle. Recorded on magnetic
tape.



TABLE 111 (Cont'd)
Instrument Plarne Location Parameter

Station 15 Stator Leading Edge Ps

Ps

Station 17 Stator Exit Pr, Radial

Tr, Radial

Pt Ps,
Rgdial

Ps

Ps

Station 22 Rig Exit Pt

Type and Quantity

4 0.0, and 4 1.D. wal}
static taps equally spazed
and located on exteusion
of midchannel 1ines.

4 0,0, and 4 I.D. wall
static taps spaced across
one vane gap.

2  circumferential wake
rakes (14 kiel headed ele-
ments) traversabie to each
of eleven radial location,
Each wake rake spans at
least one vane gap at 0.D.

7 e¢ircumferential  wake
rakes (11 kiel headed ele-
ments) traversable to each
of eleven radial
locations. Each wake rake
spans at least one vane
gap at 0.D.

2 wedge traverse probes,

11 radial positions,
Probes spaced 162 degrees
apart,

4 0.0, and 4 I.0. wall
static taps equally spaced
and located on the exten-
sion of a stator mid-chan-
nel streamline

4 0.0, and 4 I.D. wall
static taps spaced across
vane gap.

1 fixed five-element cir-
cumferential rake located
at about 30% span.

The eleven radial positions called out for the wake rake traverses are defined
by the intersection of the axial station and design streamlines that pass
through §, 10, 15, 30, 50, 60, 65, 70, 85, 90, and 95 percent of the passage

height at the rotor trailing edge.



3.3.2 Special Instrumentation

Stall detection instrumentation was installed at the leading edge of the rotor
blade row and at the trailing edge of the stator vane row., This instrumenta-
tion consisted of high frequency response thermocouples and static pressure
taps with close-mounted pressure transducers, A1l sensors were ronnected to
the test stand safety monitoring system which automatically sequenced the com-
pressor o stall recovery, This system was used along with the automatic data
recording system to identify the point of compressor instability.

A hot-film probe at the rotor inlet with sensors at 25, 50, and 85 parcent of
blade height from the hub was used to continuously record velocity fluctua-
tio?s on a multichanne) tape recorder when operating near or within the stall
region,

Strain gages on selected hlades and vanes, as well as the hot film probe, were
used to detect excessive vibratory or flutter stresses.

Special instrumentation for measurin? both aerodynami¢ and mechanical charac-
teristics during excursions into stall are listed in Table IV,

TABLE IV
SPECIAL INSTRUMENTATION
Instrument Plsne Location Parameter Type and Quantity
Inlet Orifice Ps 1 ctatic tap downstream
and 1 static tap upstream
of inlet orifice,

Delta P A delta P transducer sens-
ing the differential pres-
sure between the upstream
and  downstream orifice
static pressures,

Tr One orifice upstream total
temperature.

Station O Plenum Ps One plenum static tap.

Tr One plenum total tempera-

ture,




Instrument Plane Location

Station 11 Rotor Inlet

Station 17 Stator Exit

Station 17 Stator Exit (Cont'd)

Station 22 Rig Exit

Rotor Blades
Stator Vanes

Gearbox

Table IV (Cont'd)
Parameter

Velocity

Ps

PT

Stress

Stress

Speed

Type and Quantity

One probe with three hot
film sensors at 25, 50,
and 85 percent of the
blade height from the hub.

1 high frequency response
bare wire  thermocouple
near the outer wall.

1 static pressure tap on
outer wall with close-
coupled mounted transducer.

1 high frequency response
bare wire  thermocouple
near the outer wall.

1 static pressure tap on
outer wall with close~
coupled transducers,

5 total pressure taps
located on the fixed wake
rake connected to close
coupled transducers.

24 strain gages distribu-
ted on six rotor blades.

22 strain gages distribu-
ted on six stator vanes.

Impulse pickup.




4,0 PROCEDURES
4.1 TEST PROCEDURES
4.1.1 Shakedown and Stator Stagger Angle Optimization Tests

Shakedown tests were conducted to estabjish the maechanical integrity of the
compressor and to locate stress boundaries that might limit the operating
range over which tests could be conducted,

The compressor stage was accelerated to 50, 70, 80, 95, and 100 percent of
design speed along the wide-open discharge line with the stator stagger angle
set at design. Rotor and stator vibratory stresses were recorded during the
acceleration, Vibration levels on several critical compressor components were
also recorded along the wide-open |ine.

Four data points for overall and blade-elenent performance were taken over a
range of flows between wide-open throttle and stall and at a stall point, The
data were taken at design speed with the stator at five degrees open, at de-
sign, and at five degrees closed. These data points were used to select the
stagger angle that would produce the best stage efficiency without sacrificing
flow range. Based on these data, the design stagger angle was used in all sub=
sequent performance tests.

Jpon setting the stator stagger angle to design position, a stress survey was
conducted along the wide open discharge line, the operating line and ahove the
operating line. Along each acceleration line, steady state data and stress
levels were acquired at 50, 70, 80, 95, 100, and 105 percent speed. After the
stress survey, four data points for averall and blade element performance were
taken at design speed to check instrumentation. . aview of these data showed
a decrease of efficiency at design speed as compaved with the previous data,
The efficiency loss was investigated by acquiring overall and blade element
performance data at design speed with the stator seb at design, 2.5 degrees
open, and 1.25 degrees open. Data were also taken at 1.?5 degrees open after
the rotor blades were cleaned to remove any dirt accumulation.

4.1.2 Qverall and Blade Element Perfomance Tests (Design Vane Stages)

Overall and blade-element pertomance data were acquired at 100, 95, 80, 108,
50, and 70 percent design corrected speed in the order listed. Data points
were taken between the wide-open flow and the stability Iimit as represented
gy Jefating stall or surge. Stall point flows were measured at all speeds
Lested.

Each data point consisted of: 1) a radial wake rake traverse at two circum-
ferential locations, measuring total pressure and temperature overing one
stator vane gap each at the stator exit, and 2) a radial wedge probe traverse
at the inlet of the rotor and at the exit of the stator vanes to acquire air
angle data. Static pressure fluctuations (measured by high-frequency response
pressure transducers) over the rotor blade tip were recorded for one point at



70 percent speed, for three points at 95 percent speed, for five points at 100
percent speed, and for four points at 105 percent speed. These data were used
to obtain a static pressure field relative to the rotor blade tips for indi-
cating shock position and strength. Rotating stall surveys were conducted at
70, 95, 100, and 105 percent of design speed. A three-sensor, hot-film probe
was used to detect rotating stall by measuring rotor inlet velocity fluctua-
tions at 25, 50, and 85 percent of the rotor inlet passage height. Readings
fron the probe were recorded along with a speed signal by a multichannel tape
recorder. Readings of other transient parameters were recorded every three
seconds as the fan stage was throttied into stall.

Tip clearances were measured at all speeds at or near their peak efficiency
settings; proximity pickup detectors were employed.

4,2 DATA REDUCTION PROCEDURES

An automated data reduction and analysis program was used to condition, organ-
ize, and process the raw data into engineering units and to perfom circumfer-
ential mass averaging for use in the flowfield analysis program. All perfor-
mance data were automatically recorded in millivolts, converted to engineering
units, corrected, and averaged as described below.

The data reductios program conditioned total pressure and total temperature
data from the two pressure and two temperature traversing wake rakes located
downstream of the stator. Total temperature measurements were corrected for
temperature recovery as a function of Mach number modified for pressure )evel
effects using the procedure outiined in reference 5.

Overall stage performance and gap-wise mass-flow averaged total pressure ratio
and total temperature ratio were calculated for each rake at each radial loca-
tion. Static pressure for the mass-flow averaging was taken from a linear in-
terpolation of the hub and tip wall static pressure tap readings; the static
pressures were assumed to be constant circumferentially. Total temperatures
required for gap-wise mass-flow averaging of total pressure were obtained by
interpolation from a radial and circumferential matrix of temperatures genera-
ted from averages of readings made with the two temperature rakes. A similar
procedure was used to obtain the total pressures for gap-wise mass-flow aver=-
aging of total temperature from each rake. This process resulted in two radial
distributions of gap-wise, mass-~-flow averaged pressures and two radial distri-
butions of gap-wise, mass-flow averaged temperatures. The two gap-wise aver-
aged pressures and two gap-wise averaged temperatures were averaged at each
corresponding radial location to give one radial distribution of pressure and
one radial distribution of temperature for input to the flowfield analysis
program. Radial locations at which averaged data were input were determined by
averaging the radial locations at which redundant temperatures or pressures
were measured.

The data reduction program also conditioned data from the radially traversed
wedge probes. Two equally spaced wedge probes were used at the rotor infet and
at the stator exit. The measured fiow angles were corrected using calibration
curves for each individual probe and averaged.
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The flowfield analysis program was used to construct the flowfield and provide
cverall performance and blade-element performance parameters at blade row
leading and trailing edges. This program solved the continuity, energy, and
radial equilibrium equations for axisymmetric flow at stations corresponding
to blade edges and instrumentation planes and at other stations required to
define the flowfield. Curvature, enthalpy, and entropy gradient terms were
included in the equilibrium calculations. Thermodynamic properties of air were
calculated from gas tables for the component gases, including water vapor.
Input to the flowfield analysis program consisted of the geometry of the com-
pressog :lowpath and blade rows, blockage factors, and the following aerody-
namic data:

Location Data
Compressor inlz' Corrected mass flow, corrected speed, NASA standard day

sea level values of total pressure, and total tempera-
ture. (Zero inlet swirl was assumed.)

Stator Inlet Radial distribution of total pressure ratio.

Stator Exit Radial distributions of total pressure ratio, total tem-
perature ratio, and absolute air angle.

The radial distribution of total pressure ratio at the rotor exit was inter-
preted from the stator exit total pressure and total temperature measurements.
The normal procedure was to choose the peak value from the stator gapwise to-
tal pressure profiles. The peak total pressure value was carried forward along
a streamiine to the stator leading edge where it was defined as the rotor exit
total pressure.

Using the maximum value, the peak pressure analysis procedure, as utilized in
reference 3, produced unrealistic rotor-stator loss splits. This is jllustra-
ted in Figure 11 where rotor losses at the root are shown as being negative,
indicating efficiency levels over 100 percent.

A review of the stator gapwise total pressure profiles indicated a root analy-
sis problem. The total pressure variation across the stator gap at 15, 30, and
50 percent spans is shown in Figure 12. The 50 percent span data were charac-
teristic of the profiles between 50 percent and 95 percent span where the to-
tal pressure profile was flat with distinct stator wakes. At 30 and 15 percent
span the peak total pressure occurred as a local maximum and not representa-
tive of the rotor exit total pressure. The gapwise total temperature data at
the stator exit (Figure 13) indicated that the local total pressure peak was
accompanied by a local total temperature peak. An efficiency calculated using
the normal method of the peak total pressure and gap mass average total tem-
perature was substantially higher than the efficiency calculated using the
local total pressure and total temperature values.

Because of this root analysis problem, an alternative data analysis method was
employed. This method produced a realistic rotor-stator loss split.
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The alternative data analysis method consists of two parts:

a. In regions where the exit total pressure is flat with distinct stator
wakes (50% span - 95% span), the peak pressure carried forward along a
streamline to the stator leading edge was designated tv be the rotor exit
total pressure,

b. In reglions where the exit total pressure was not flat, the average of the
three highest efficiency points at the stator exit was carried forward to
th? stator leading edge along a streamline and designated to be the rotor
efficiency.

This procedure was used for the 5, 10, 15, and 30 percent span data. Examples
of local efficiency profiles are given in Figure 14.

This alternative data analysis method provided a reasonable rotor-stator loss
split, as shown in Figure 15, The stator loss was essentially the same as when
previously tested with the precompression rotor (ref. 3). Table V summarizes
rotor performance determined with both analysis methods.

TABLE V

ROTOR PERFORMANCE VS METHOD OF DATA ANALYSIS

Rotor Adiabatic Efficiency
Efficiency, % from Design, %
Design 86.8 0
Alternative Data 86. 1 -0.7
Analysis Method
Peak Pressure Method 87.6 +0.8

The alternative data analysis method was used for all overall performance and
biade element data analyses.

Flow blockage factors were used to provide effective flow areas for static
pressure and velocity calculations at blade-row stations. Axial distributions
of flow blockage factors were selected so that the hub and tip static pressure
obtained from the flowfield calculation matched the wall static pressure mea-
surements for a representative data point at design speed. The calculated
I.D. and 0.D. static pressure distribution obtained using the design blockage
factors showed good agreement with the measured wali static pressures (Figure
16). The design flow-blockage factors used in the data reduction flowfield
calculation are shown in Table VI.

12
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TABLE VI
FLOW FIELD BLOCKAGES

Station B lockage, %
Loading Edge %
Rotor Trailing Edge 3.3
Stator Leading Edge 3.3
Stator Trailing Edge 4.0

and Downstream

To calculate performance at blade leading and trailing edge, the fiowfield
analysis program was used to translate data along streamlines from instrumen-
tation planes to blade edges. Blade element performance parameters were calcu-
jated for each streamline, and linear interpoiations were made between stream-
lines to provide data at selected radial locations. For the 548.6 m/sec (1800
ft/sec) fan, these locations were defined by design streamlines that pass
through the trailing edge of the rotor at 5, 10, 15, 30, 50, 60, 75, 70, 85,
90, and 95 percent of passage height. Performance parameter definitions are
given in Appendix B. The output of the flowfield analysis program also in-
cluded overali performance of the rotor and stator as well as for the stage.

5,0 RESULTS AND DISCUSSION
5.1 SHAKEDOWN AND STATOR STAGGER ANGLE OPTIMIZATION

The shakedown test included measurements of rotor and vane stress along a wide
open throttie line. All stress levels were found to be within acceptable
limits. The shakedown test was conducted with the stator stagger angle set at
the nominal (design) setting.

The optimum stator stagger angle was determined at 100 percent design speed by
varying the vane stagger angle from the nominal setting to 5 degrees open and
5 degrees closed. The resulting performance and surge |ine data are shown in
Figure 17. The nominali vane setting achieved the maximum stage efficiency
without sacrificing flow range or surge margin. The stator recovery vs stagger
setting is shown in Figure 18 and confirms that the nominal setting is opti-
mum. The nominal stator setting was chosen for the performance test program.

After optimizing the stator stagger angle, a complete stress survey program
was run. Again all stress levels were within acceptable limits., Following the
stress survey program, performance data were acquired for the 100 percent
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speedline to recheck the finstrumentation prior to the performance testing.
These data indicated a decrease in the efficiency level relative to the pre-
vious data. Figure 19 shows the difference between the data acquired during
stator optimization (before the stress survey) and the data obtained during
the performance test. The most significant difference was the deterioration of
stage peak adiabatic efficiency fram 83.4% to 82.8%. The spanwise stage effi-
ciency profiles shown in Figure 20 were examined to determine the source of
the performance deterioration. Small efficiency losses were seen near the hub
and in the 85 to 9% percent span region., The spanwise stage total pressure
profiles, shown in Figure 21, indicated that slight declines occurred in the
regions with reduced efficiency.

The following steps were taken to identify the source of the efficiency de-
terioration:

Raneasured Static Blade Tip Clearance

Cleaned Rig of Accumul ated Dirt

Check Axial Location of Rotor

Repaired Minor Leading Edge Damage N

Acquired Performance Data with Stator Settings Modified by 1.25 Degree
Increments to Verify Exit Air Angle,

QO o000

These efforts failed to reveal the source of the performance loss. After com-
pletion of the test program, the rig was disassembled and carefully examined,
and it was discovered that the rubber seals covering the leakage path between
rotor platforms had been destroyed. These missing seals are the suspected
cause of the performance deterioration., Since the damaged platform seals were
the only source of deterioration identified, the 83.4% stage efficiency mea-
sured before deterioration occurred is believed to represent the true effi-
ciency potential of this stage, although the bulk cf the data presented and
discussed herein reflects performance levels after the initial deterioration
had occurred. Additionally, the data point taken prior to'deterioration is
shown in the figure for reference to indicate the potential for this stage. The
prior to deterioration data are also summerized in tabular form at the end of
Appendix C, pages 170 and 171,

5.2 OVERALL PERFORMANCE

The overall performance of the fan stage is summarized by the stage perfor-
mance map in Figure 22, The map indicates that at the design speed peak effi-
ciency point the mass flow was approximately the same as the design level. The
total pressure ratio was 2.20 as compared with the design value of 2.28. The
stage adiabatic efficiency was 82.8%, or 1% below the design goal. This point
is identified as (04) on Figure 22. The point identified as (07) was close to
the stage operating line. Here the stage efficiency was 8l.6%, and the pres-
sure ratio was 2,26. The mass flow at this point was 1.9% below the design
level, At design speed the stall margin was 13% from the peak efficiency point
and 10% fram the design operating line point. Additionally, the data point
taken prior to deterioration is shown in the figure for reference in order to
indicate the potential for this stage. The prior-to-deterioration data are
also summarized in tabular form at the end of Appendix C, pages 170 and 171.
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The influence of speed over the envelope of maximum efficiency for this stage
was unlike that observed for fans designed at moderate inlet Mach numbers.
Here the trend of maximun efficiency versus speed peaked locally at t“e design
speed, suggesting that the rotor was optimized at the correct speed. However,
it also indicates that within a practical operating range there would be a
substantal off-design-speed penalty. The abrupt fall-off in peak efficiency at
95 percent speed is believed to be the result of increased shock loss as the
shock structure moves forward of the leading edge and becames more nearly
nomal to the flow.

Evidence to support the conclusion that the shock moves forward at part speed
was provided by the tip static pressure data at the 95 and 100 percent speed
peak efficiency conditions., Figure 23 shows that at 100 percent speed the dif-
fusion began gradually at the leading edge, suggesting that the shock struc-
twe was contained within the rotor passage. In contrast, at 95 percent speed
the steep pressure rise began immediately at the leading edge, and the last 40
percent of chord contributed far less to the total diffusion. The conclusion
that the variation in rotor efficiency was associated with the change in shock
structwe is supported by the data from reference 6, This 487.6 m/sec (1600
ft/sec) fan tested under NASA Contract NAS3-13498 exhibited a similar trend of
peak efficiency vs speed, and hologram data was shown which demonstrates the
shock movement. The tendency for strong shocks and high shock losses at speeds
below design but within the normal operating range appears to be a basic
problem in this design speed range and may limit the usefulness of high speed
fans unless shock strength can be controlled over a range of speeds.

The rotor perfommance is summarized by the map in Figure 24, At the design
speed peak efficiency point, the rotor total pressure ratio was 2.26 as com-
pared with the design Tevel of 2.34. The rotor adiabatic efficiency was 86.1%,
which was 0.7% below the design goal and 1,3% above the performance of the
precanpression rotor. The rotor map also exhibits the local peak in the trend
of maximum efficiency vs speed, which is attributed to the shock unstarting
phenanenon.

5.3 BLADE ELEMENT DATA

The spanwise comparisons of the blade-element data to the design intent are
sumiarized in Figures 25 to 30. The design speed peak efficiency point and
operating line point have been selected for this comparison. Figure 25 shows
the stage spanwise total pressure profile compared with the design intent and
with the test results from the precompression rotor test. The measured total
pressure at peak efficiency was below design intent except at the hub. At the
design operating line, the pressure ratio was still below the design level,
reflecting the fact that the measured mass flow was below design intent.

The stage spanwise adiabatic efficiency profile is presented in Figure 26. The
measured efficiency exceeds the design goal between 60 and 85 percent span,
reflecting a significant improvement in shroud lYoss. The efficiency exceeds
that of the precompression rotor test between 50 percent span and the tip.
Between 85 and 95 percent span the improvement is very substantial. The tip
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clearance measurenents suggest that only a small part of this improvement can
be émxribuhed to tighter tip clearances, The running tip clearance was 610 X
10-0 meters (0.024 1in,) for the present rotor and 762 x 10~6 meters (0.030
in,) for the precompression rotor. Only 0.1 to 0.2% of the 1.3% improvement in
rotor efficiency relative to the precompression rotor is attributable to this
difference in tip clearance. The rotor total pressure ratio and adiapatic ef-
ficiency comparisons in Figures 27 and 28 show the same comparison trends as
the stage data. Figure 29 shows the temperature profile for the peak effi-
ciency and operating line point, The high temperature at the tip corresponds
to the fall off in tip efficiency below design intent. The temperature ratio
is below design intent in the shroud region where the efficiency exceeds
design intent. Near the hub the temperature ratio reflects the local high
pressure ratio which resulted from less than expected deviation in this re-
gion. Figures 30 and 31 canpare the design values of loss, diffusion factor,
deviation, and incidence to the test results for the rotor and stator. At peak
efficiency the rotor incidence is in reasonable agreement with the design in-
tent. The rotor loss is above the design level except in the shroud region.
The rotor diffusion factor is in good agreement with the design intent.

The variation in the shapes of the design and test incidence curves corre-
sponds directly to the design-test discrepancy of rotor o Vp ratio in Figure
32, The # Vy ratio variation, however, is not believed to be the cause, but
rather a secondary sympton of a fundamental data analysis problem. Figure 33
describes the effect of using intrablade throughflow calculations on the pre-
dicted incidence. The discrepancy here (using the same mass flow) is virtually
the same as that shown in Figure 30. The differences between the design and
test incidences were caused primarily by the fact that the design aerodynamic
calculation was done with an intrablade procedure while the data reduction
analysis was not, The shape of the test incidence curve, which cannot be re-
1iably evaluated without an appropriate intrablade calculation, is believed to
be in better agreement with design intent than indicated by the data analysis.

The rotor deviation shows the most significant discrepancy between test re-
sults and design intent. The over prediction of the deviation near the hub and
the under prediction of the deviation in the outer half of the span resulted
in the corresponding discrepancy between the design intent total pressure
profile and the test results. The detailed variation of the rotor and stator
blade elanent performance vs incidence is provided in Figures 34 and 35. These
data are in general agreament with the design principles of reference 1. The
individual flow field definitions from which the blade element data were
obtained are available in Appendix C.

5.4 ROTOR TIP STATIC PRESSURE CONTOURS

High frequency response static pressure taps were installed over the rotor tip
for the purpose of qualitatively defining the flow field in the tip region of
the rotor. Unfortunately, the probe at 18 percent chord was not installed be-
cause the threads in the hole had been damaged during assembly, and the re-
corder for the 31 percent probe malfunctioned, No data are available between
the leading edge and 43 percent chord, and the primary (leading edge) shock is
undefined. The operating points for which the tip high frequency response
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pressure data were obtained are shown in Figure 36. The data obtained on 95,
100, and 105 percent speed lines are presented as isobar plots in Figures
37a-37k, The 100 percent speed low pressure ratio flow field in Figure 37a
shows a trailing edge shock. A segnent of the leading edge shock impinging on
the suction surface near the 60 percent chord can also be seen, The same fea-
tures are observed at the slightly higher pressure ratio peak efficiency point
(37b) except that the trailing edge shock is slightly weaker. At the two
higher pressure ratio points (37c, d), the trailing edge shock vanishes and
the Teading edge data suggest that the leading edge shock becomes increasingly
detached. The 95 percent design speed data (Figure 37e) show a trailing edge
shock that moves forward at the higher pressure ratio (37f). At the near surge
point (37g) the leading edge shock is again detached.

At the 105 percent design speed choke point (Figure 37h), a strong shock is
observed downstream of the trailing edge. As the pressure ratio is increased;
the aft shock weakens and moves into the passage (Figures 371, j, k). No indi-
cation of the detached leading edge shock was observed at the 105 percent
speed condition,

5.5 ROTOR LEADING EDGE HOT FILM DATA AT SIRGE

Hot-film data were taken at surge in the leading edge plane for the rotor hub,
midspan, and tip. In Figure 38 the data are presented for the nominal stator
setting at 95, 100, and 105 percent of design speed and for the 6§ degrees open
and 5 degrees closed settings at 100 percent speed. Rotating stall did not
occur during these tests,

6.0 CQONCLUSIONS

1. The peak efficiency for this stage at design speed was 82.8% at a point
s]ight]y below the operating line. This is one percent below the design
goal.

2. At design speed near the design operating line the efficiency was 81.6% at
a flow 1.9% below design and a pressure ratio of 2.26--design goal was
2.28. These values were measured after performance deterioration,

3. The indicated efficiency potential for this stage, as measured before per-
formance deterioration, was 83.4%, which is 0.4% below the design goal.

4, The rotor peak efficiency was 86.1% (after 0.6 percent deterioration in
stage performance), which is a 1.3% improvement relative to the precom-
pression rotor, but is 0.7% below the design goal. Before perfomance de-
terioration, the peak rotor efficiency essentially met its design goal.

5. The stall margin was 13% for the peak efficiency point and 10% for the
design speed operating 1ine--the design goal was 7%.

6. High shock Tosses at speeds below design and their effect on efficiency
may 1imit the practical application of fans in this design speed range.

17



1

2.

3.

4.

6.

7,0 REFERENCES

Norton, J. M., Tari, U., and Weber, R. M.: "Rotor Redesign for a Hi?hly
Loaded 1800 ft/sec Tip Speed Fan Stage - I, Aerodynamic and Mechanical
Design,”" NASA (R-159596, PWA~5523-42, 1979,

Morris, A, L., Halle, J. E., and Kennedy, E.: "High-Loading, 1800 ft/sec
Tip Speed Transonic Compressor Fan Stage - I. Aerodynamic and Mechanical
Design," NASA-CR-120907, PWA-4534, 1972,

Morris, A. L., and Sulam D. H.: "High-Loading, 1800 ft/sec Tip Speed Tran-
igg%c Conpressor Fan Stage - II. Final Report," NASA (R-12091, PWA-4463,
fLeo

1800 ft/sec Tip Speed Fan Stage - II Final LDV Report

ASME Research Committee on Fluid Meters, "Fluid Meters - Their Theory and
Application, "Fifth Edition, American Society of Mechanical Engineers, New
York, 1959, p. 47.

Ware, T. C., Kobayashi, R. J., and Jackson, R. J., "High-Tip-Speed, Low-
Loading Transonic Fan Stage,” NASA CR-121263, AiResearch 73-9488, 1974,

18




‘ _FRONT DRIVE
0.36M )/ SHAFT (REAR DRIVE ruRuST BEARING
(14 INF /

SHAFT

N

e x5
i
MAIN RIG SUPPORT
TO TEST FACILITY
FRONT BEARING
SUPPORT : \
{10 STRUTS} —] w—REAR BEARING % T
SUPPORT I
B STRUTS! —r——
. > - s FAM DISCHARGE
- AIR TURNING
» - DUCT
RIG FRONT SUPPORT

Figure 1 Cross Section of Test Compressor

6l



2

I rqure

Redesigned Rotor Blade

'

}' " » ‘.V A ™V

20



Fiqure 3

VIEWED FROM RIG INLET

Qotor Assembly Installed in the Test Riq




VIEWED FROM LEADING EDGE SUCTION SURFACI

Figqure 4 Stator Vane



Figure 5 Stator Assembly Installed in the Test R«



AXIAL DISTANCE

T HNCHES

CONTROL
ROOM

/ AR COLLECTOR
s N _
’ ELECTRIC MOTOR
PRIVE TEST SECTION
GRATING
& b e ' ;m;r wuﬂ.,‘ﬁ!m«i .
A Jppke] ,"élluww‘ = N
- ; 1
&
GEARDOX °
mla-;;ﬂ_._. e e, > e ‘J:’ ” ﬂu‘ 1
EXHAUST TO EXHAUSTERS EXHAUST TO ATMOSPHERE
INLET FROM ATMOSPHERE ‘ j
© OR COMPRESSORS \39::—— p——
Figure & Schematic of Test Stand
WETATIC PRESSURE TAPS
SHIGH EREQUENGY RESPONSE
i PRESSURE TRANSDUCERS .
o ul 4 iy # ‘el
Ap 177 183 AngULAR LocATION 190 A
0027 © A
TAPEREGORDER ¢ A
ol o} MALFUNCTIONED
<§§2‘29“W6'h§kﬂ’ 9y #DAMAGED
I N DURING ASSEMBLY OF
Woow e T » o RIG
l;g L W
Z 004 A
Bl H :
o0} DLADE 0 n
. ROTATION
o 0.08 L

Figure 7 Casing Instrumentation Qver Rotor Blade Tips




e

WEDGE PROBE

HOT FILM PROBE

PRESSURE WAKE RAKE

Figure 8

TEMPERATURE WAKE RAKE

Typical Instrumentation



LIX3 O 28 "ON +

L& ON

-~

O&ON

GUON
BUON
AIX3 HOLVIS L1 0N
3001 ONIHVHL HOLVIS 910N

903 ONIAVIT HOLVLS 410N

00T ONFUVHL HOLOY 1 ON
FO ONIAVATHOL0H €1ON

LUON

ANV NOLLVYINAWNHASNT HOLOY F1T°ON
QUON

6°ON

BON

L'ON

009 DNITIVHL INYIS goan

A0UT ONIAVIT LDHLE G5 ON  remoned

e

PPON e

& ON ~ommd

NTIHIS NOLLHOLRIA 1 *ON
ONIH NOLLYANFWNHLSNL 10 "ON ]
WANTTA 0 ON NOTLV LS

050 METERS

§92%

~025

~0.75

SHALINW

SAHONI

0.75 y—
0,50 —
0.25

35~

|
g

1ol

| i
g 8 o

20 b

H313NVIQ

~1.00

il

15 20 INCHES

16

=20 -25 ~20 —~i5 -10

-35

~40

AXIAL DISTANCE

-

ion Stations

PR
b o

Figure 3 Axial Station Humber and Location of Instrumen?



BLADE ROTATION
/'_—\
-/ / =oToRTIP
" CASING ;
e TTTT sTATIons . 7 T
B! ’ Io—if 7

237" 577 135

) 195 162" 177°
26745 2F57 HUZ 12s
S W9°5T HUE T, W2WTR
5 " At "%:% oo o::i i = g
204° 36 205°28" TIP e 45°4
02 45" : - L
. : : . i N elin’l %
/\'; » 2%»}3; ¥ /—' g xf\
L 8 ¥ g P K
;‘" 3 ‘ A : Jf - g L BY 4T Ei 31 »53«
.gmmwm BTATIDN NS | it - i ETRTeS T @ 2. staTionno, -**-”"‘:' .
i : = J i , 7 7 j 22 / ;
: I H ; . i §
! B H j / ; : : ¢ J
" . ) oy ; : d . - i 4 s / i
. ] . LT . ,
) 9\// y, ‘ oy P \—‘// ¥ ‘ 4 \/ | j'
N e 12%'45‘ 25242 o Y F18v i
: e -4 129'57 Hug -

129 TP e

5 156" 20" 219°57 Hug o, S
Z, e E e s b .
i £TEPS gggm 215729 TP S (1614
214745 ) f153?21' 161° 2@37”43’ R -‘53:—427 4 TAPS 104;;:‘
¢ Yisgsy 165" 12* 1667147
ATAPS 4 i, 4TAPS S 1opugs 8744
' 162751 | 15212

£ HIGH FREQ,, RESP. PRESSURE PROBE
0 TOTAL PRESSURE BADIAL RAKE
% TOTAL PRESSURE VIAKE RAKE

Figure 10 Circumferentizl Location n® Aerodynanic Instrumentationy

Bear

=
e
e
Lod

> WALL STATIC PAESSURE TAP

TOTAL TEMPERATURE WAYE RAKE
WEDGE TRAVERISE PROBE
HOT FILM PRGEE




— DESIGN
(O PREAK EFFICIENCY

O POINT
O @) STATOR 110-10.04
02
O
(R} T——- O O
O
U-7
iy O I NN NN NN NS S N R SR
)
b
&
o
u&" O
; O
8
3 0.2 ROTOR

0 b
O
— O
0 [ l l ] Lt 1 | 1 J
0 20 a0 60 80 100

“HUB PERCENT SPAN : TIP
(TRAILING EDGE) '

Figure 11 Rotor and Stator Loss at the Nesign Speed Peak Efficiency Paint (Peak
Pressure Analysis Method)



TOTAL PRESSURE RATIO ~ Py 1o/P.

W SPAN

Q 46 vepst
@ 08 OBt

02
Oe & s 8 88 8 8 o
o
% °
oo 1 | | n 1
34 - J0 SPAN
. 0
o O O e ®
A 8 a 9 9 9 o © ® @)
o
o
" | | | 1 )
06— 16% SPAN 5
o
B 9
O
‘).d.
_ o @ o
O o O o
C Q
1.:'38.. G ' e Q 9 .
°g®
}-—d
» ! _ 1 | |
Q 0 40 G0 8 HA
SUCTION i PRESSURE
Suerjon PERGENT STATOR GAP LSRRI

Figure 12 Stator Exit Total Pressure Data

)




O 118 PROBE
@ 28t PRUBL 50, SPAN

1.30'-'0
&o 00239

O
(o] o
Qo o o ©
G o e ©
1.28 = e O
| | | ] | | | | ]
o moFO 30 SPAN
[
5
S o o .
! ol o O O o ¢
o ® g 8 o ©
P L [ S S L1 | |
w
frey
2
g 1.34
g O
p (o]
o o
< 16% SPAN
o 132}
k= o]
5 o ©
1.30 b~ o
@)
F—-. o
o
il @ O 8
o O ®
s ©0, ©
125 I W W RN SN N S |
0 20 40 o0 80 100
SUGTION PERCENT STATOR GAP PRESSURE
SURFACE SURFACE

Figure 13 Stator Exit Total Temperature Data

30



ADIABATIC EFFICIENCY
Tad ™~ PERCENT

W 8 ’ . ) SPAN
- - °
, ? O 0 0O C.J ® o
O 08 e
0
o |- @O
. O O
| ] | ] | ] | ] ] J
O 46 4118 PRUBE
100 0
E @ 05288 PROBE J0°% SPAN
00 |- 8 9 G ® o @ Q ® o
s § o
80 B
| | i | | i ] | | J
100 ""‘ O 0 15 SPAN
— o O °
¢ oo $ O
‘ o ®
90 - o O ®
.." eO e
80 f— O
o ©
o)
2 NN IR WU S SR R S SN
0 20 a0 50 80 00
SURFACE PERCENT STATOR GAP URFACE

4 Stator Exit Efficiency Profiles

31



o DEBIGN
O 3EAK EFFICIENCY
POINT

11010.04
8TATOR

02 ™

O
0.1
1C T N N
a J
& ol 1 ¢ 4 1111
e
¥ 9
Y]
Q 0ip— ROTOR
«Q
(72}
[ 72}
o
et

0 | l I l L | | | | ]
20 40 6o 80 100
HuB PERCENT SPAN TiP

(TRAILING EDGE)

Figure 15 Rotor and Stator Loss at the Design Speed Peak Efficiency Point
(Alternative Data Analysis Method)

32

T s e A T e e s



BLOCKAGE

2800

2100

2000

0.D. STATIC PRESSURE
Ibf/fid

1600

2800

2400

2000

1.D. STATIC PRESSURE
Ibf/f12

1600

Frrirrrrrrrrrrtd

NEEREREERERERERREE

oot

o2

003

004

006

140

B0

Iy

60

80

10

60

et
- DESIGN
| | | | L1 | | L]
- —— CALCULATED
O Avirautor
- 4 CIRCUMPERENTIAL TAPS
@ /Virasior
— A GAPWISE TAPS
| | | | | ] .
iy
RLE RTE SLE STE
AR VAU WU A RS A SR N
n 0 ) 4 6 8

AXIAL STATION

Figure 16 Axial Distribution of Aerodynamic Blockage Substantiated by Measured

Endwall Static Prassures

A3
1



STAGE ADIABATIC EFFICIENCY 77,4 ~ PERCENT

STAGE TOTAL PRESSURE RATIO ~ Py 461 o

80 -
B4 b~ g
,p‘
82~ ,/q'é/
80 f~ i d
SN |
" ¢ g
78 b=
74 b
SYMBOL. STATOR SETTING
© cLoseps’
QO NOMINAL (DESIGN)
P oreny
2.6 — DESIGN
26 |-
24 p-
DESIGN POINT
22~
21 =
2.0 b~
100% N/VE,
1.9~
i8 | 1 | | 1 1 | | 1 | ul J
T 74 75 6 77 78 79 80 81 82 83 84
kalsec
L | ] ] | ] 1 | 11 1 | 1 J
160 162 164 166 168 170 172 174 176 178 180 182 184 186
lhm/sec

CORRECTED WEIGHT FLOW ~W vB,/5,

Figure 17 Stage Performanee for Stator Stagger Angle OptimizationTest

34




?®

5:-' 08
-l
<y
58 o
=W
€ o
,&_g e
=2

o o

o

[- %%

QO MAX STATOR HEGOVLRY
O MAX.STAGE EFFICIENCY

STATOR SETTING, DEGREES

Figure 18 Stator Recovery vs Stagger Setting for Stage Nptimization Tests



86 [
84 b~ g
82
\
|

8 -

6 L=

O BEFORE STRESS SURVEY
[0 AFTER STRESS SURVEY
—— DESIGN

STAGE ADIABATIC EFFICIENCY ‘iag ~PERCENT

DESIGN POINT

STAGE TOTAL PRESSURE RATIC ~ P 16/PT
Ne
a3
T

21
;3¢
20 b ﬁ 105%
100% NAJD
1.9 =
95%
1a LA | | | N S I S 1 1| Karsec
7 15 7 77 78 79 80 81 8 83 84 85 *
kg/sec
4t ot bt 1ot b1 L) uewsec
160 162 164 166 168 170 172 174 176 178 180 182 184 186
lbm/sec

CORRECTED WEIGHT FLOW ~ W+/T,/§,

Figure 19 Stage Performance Before and After Stress Survey Showing 0.6% Loss
in Efficiency Due to Deterioration

36



STAGE ADIABATIC EFFICIENCY

100 =
O BEFORE STRLSS SURVEY
O AFTLRSTRESS SURVLY
00 - Q 8 8
- O Q
5 80
R
o
a O
! 0
R
" 8
o L
a
60 i 1 1 1 , )
0 20 40 60 50 100
HUB PERCENT SPAN TP

{TRAILING EDGE)

Figure 20 Stage Efficiency Proifle Before and After Stress Survey

24—
QO BEFORE STRESS SURVEY

—Q Q Q ‘ [] AFTER STRESS SURVEY

I
(@]

| | l | I I J
a0 60 80 100

HUB PERCENT SPAN
{TRAILING EDGE)

b

<
-
b
e

STAGE TOTAL PRESSURE RATIO ~ Pr 161 o
o
o3
(o3

Figure 21  Stage Pressure Ratio Before and After Stress Survey




sE

STAGE ADIABATIC
EFFICIENCY
Tyt PERCENT

STAGE TOTAL PRESSURE RATIO, Py 15/ o

88 p—
24 b=
22}-
20 b—
78 p—
76—
25 p—
>,
24
@ cesisn PoinT i 7Y \
DESIZ R
22/~ e~ — PRECGUPRESSION ROTOR DATA Ay~ |
e ’ s 7 =]
" =T\ |
SPEEDS ’ ‘ 155
20 - AN ]
O Near 7 \ 190%
s . SLASHED 5¥NBOGLS rd .
12 Llao O 7o INDICATE SURGE e 9, Wose
. < 5 N son = ~
~
Vs prioR A‘
16— TO DETERIORATION AN
- A \
——
S A Vg CC%
i4 b= - ~N
- A\¥7™
1%
1.2 lj'{“. - .
5 3 i
1.0 1 | i ] I | 1 1 I 1 I ] L I 1 11 i1
25 30 25 49 45 50 55 50 55 79 75 20 3z 62 70 72 74 75 72 BG 27 84
ka/sec STAGE ADIABATIC EFFICIENCY
P z
S S B I SN RN SRS S A NN A Tlag- PERCENT
50 20 190 120 149 165 120
Ibmjsec

CORRECTED WEIGHT FLOW, vaﬁolﬁo

Figure 22 Stage Performance iap



18 —
] 110-10.04 ~ 100% NC

1.0

- O ttas0a~ 96% NG -
50
o 16} O
& o}
X
5 L O
o
(=
i 14 - O 0
&
2
2 -
&
s L ¢ o
: L
[
L
& -
e
S ¢ o
=
Q
©

N T R A A S O B N O S O A O O S O B

~80 60 ~40 -20 0 20 40 60 80 100 120 140
RLE ATE
PERCENT ROTOR TiP AXIAL CHORD

Figure 23 Fan Tip Static Pressure Diffusion with Started and Unstarted Shock

39



op

ROTOR ADIABATIC

£ 2

> w g6 -

QO /

R £ an SN

5o - n N O w LN 3
I-L_ F i 22 St \

W= @ CESIGH POINT

g
25#’ PRECOMPRESSION ROTOR DATA
SPEEDS mmm wem — e

O e
A 2.4 b~ O 105%
2
= V/ 100 PRIGR TO DETERIGRATION

- 22
F ] 1o0%
7
g 20 O 005 N fg.
z A eo% yd
& 18} O 70 7~
2 AN
& O sox N
w
& 16—~ P \
e Oqﬁ 0%
-d
!-<- - ™~
E 14
8 - - \ 6%
24
= 12
o ‘ BG%
fo

10l ] ] ] ] I ] I 1 | ] ] |
20 25 20 35 40 45 50 55 B0 55 70 75 20 25

l ] i

] | I

1 ;
S0 60 70 20 iy 100 110 120

Ibm/sec

120 140 150

CORRECTED WEIGHT FLOW ~W,/J/5_

Figure 24  Rotor Performance Map

170 ie0 120



&

STAGE ADIABATIC EFFICIENCY

Taq ~ PERCENT

STAGE TOTAL PRESSURE RATIO ~ Py 16’PT,O

b
N
1

ol
A
1

— e PRECOMPRESSION ROTOR

i {3 SIGN

QO PLAK EFFICIENCY POINT
11010 04

@ OPLRATING LINL

) ® no1007
Py
e — e
o ® ..\Q\ &
o
S—

2.0
0 20 40 6o 80 100
HUB PERCENT SPAN TP
(TRAILING EDGE)
Figure 25 Stage Total Pressure Profile
100 —
=—— — PRECOMPRESSION ROTOR
" DESIGN
5 QO  PCAK EFFICIENCY POINT
i 110:10.04
@  OPERATING LINE
90 }— 110-10.07
r-(
80—
60 | | ] | | | | 1 l J
0 20 40 60 80 100
HUB PERCENT SPAN TIP

(TRAILING EDGE)

Figure 26 Stage Efficiency Profile
41



ROTOR TOTAL PRESSURE RATIO ~ Py (/P o

ROTOR ADIABATIC EFFICIENCY

2.6

B m—a—  PRECOMPRESSION ROTOR
- ——— DESIGN
- G Q)  PLAK EEFICIENCY POINT
e 110 10 D4
™ @  OPERATING LINE
2 |- AN { 110-10.07
i
Q
2 @) O
2 e o O X —
-
20 ] ] 1 1 ] ] ] ] 1 J
0 20 40 60 80 100
HUB PERCENT SPAN TIP
(TRAILING EDGE)
Figure 27 Rotor Tota! Pressure Profile
100 -
~—= = PRECOMPRESSION ROTOR
9 =————  DESIGN
® O PEAKEFFICIENCY FOINT
110-10-04
a0 \9* OPERATING LINE
N * 110-10.07
- R\
'Y}
O
28
W
Q.
} 80
o
-]
) S
70 \O
| | ] A J
0 20 40 50 80 100
HUB PERCENT SPAN TP

(TRAILING EDGE)

Figure 28 Rotor Efficiency Profile



S ——— T T T

p———

ROTOR TOTAL TEMPERATURE RATIO ~ Ty 1T, o

— DESIGN
PEAK EFFICIENEY O 110104
OPERATING LINE  [T] 110107

140 [
——
138 o
O
136 |
B )’_\
1.34 . O
O
132 @8
1.30
1.28
1.26 , 1 J
0 20 40 60 80 100
HUB PERCENT SPAN AT ROTOR TRAILING EDGE TIP

Figure 29 Rotor Total Temperature Profile



SUCTION SURFACE
INCIDENCE, igs, DEGREES
f o)

14

12

10

DEVIATION, 5°, DEGREES
0

0.6
4

g8
@3
290 o5
£

o u

0.4

LOSS COEFFICIENT, &

(o) PEAK EFFICIENCY POINT
110:10:04

0 OPERATING LINE
110:10-07

100

HuUB PERCENT SPAN Tip

44

Figure 30 Rotor Blade Element Performance vs Span




SUCTION SURFACE

DEVIATION, 6°,

DIFFUSION

LOSS COEFFICIENT, &3

DEGREES INCIDENCE, i,

FACTOR, D

DEGREES

10 -

10 =

10

L

10

s

i

e DEBIGN
Q PLAK EFFICIENCY
POINT 110 10 04

(0 orerATING LINE
101007

ol t L L0y
0 20 40 60 80 100
HUS PERCENT SPAN TiP

Figure 31 Stator Blade Element Performance vs Span



o [JESIGN

PEAK EFFICIENCY O 1101004

B OPERATING LINE [ 1101007

1.8

P1aVim 14/P13Vin 13

0.8 1 | | 1 1 | I | J

20 40 60 80 100

HUB
PERCENT SPAN AT ROTOR TRAILING EDGE

Figure 32 Ratio of Density - Meridional Velocity Across the Rotor

46



T
~ /

() e w2y nqmwmmma\A.mm—MWWM“

SUCTION SURFACE INCIDENCE, iss . DEGREES

10 |-
' —— QUAS! 3D INTRABLADE
// DESIGN INCIDENCE
20 -
— m NON INTRABLADE
DESIGN INCIDENCE
20 b
" | | | | J
0 20 40 60 80 100
HUB PERCENT SPAN AT ROTOR LEADING EC” £ TIP

Figure 33 Design Incidence Evaluated with Intrablade and Non-Intrablade

Through Flow Calculations

47

L



DEGREES

-
-
»

DEVIATION ANGLE, &

DIFFUSION FACTOR, D

-

LOSS COEFFICIENT, w

48

-
-2

14

10

0g

0.5

04

086

03

0.1

01

X
e “ DESIGN
. PEL ]
$ 1%
[ ]
- O m %m
Qoo W&o A
FaN: 1} ‘}(1')'!2,».4b .
X 10 P eoX% o %,
- O w
X DESIGN POINT X
| | | | ] | ] ] |
10 8 [ 4 2 9 2 4 8 8
s 0’ M
'(:J a® X
- & X>‘ &
» ®
o
& x
| | | ] o o ] ] ] ]
10 8 6 4 2 0 2 4 [ 8
9 L
[ ] % &
¢ & O
= LA GQ\‘Q A eX e
®
| | | L | | | | ]
10 8 B L] -2 0 2 4 6 8

INCIDENCE ANGLE, SUCTION SURFACE, ig, DEGREES

Figure 34a Rotor Blade Element Performance vs Incidence
(Five Percent Span)

o KR G T et A TS e



DEVIATION ANGLE, 5°, DEGREES

DIFFUSION FACTOR, D

w

E g

LOSS COEFFICIENT,

18

14

10

~10

&
®

o
o

o
a

g o
w [

(=]
ps

o
Y

% DESIGN
~SPEED
$ 108
. O 100 %
[J oo
D 80
7
- X ‘W%mm
O §0 o m R
X DESIGN POINT ) P A
® As ¢°x§x9 XQ
| | | ] | | | |
8 [ ) 2 0 2 4 [
&0 ©
q‘“’ . x
A X
= ® AT X ®
A ®
4 o
| | ] 1 ] S 1
10 8 6 4 -2 0 2 4 6
9 <o
i e oot
2 mm%m AUAAQA)AXXO xXo
] ] 1 ] | | | |
10 -8 -6 4 -2 0 2 4 G

INCIDENCE ANGLE, SUCTION SURFACE, iss, DEGREES

Figure 34b Rotor Blade Element Performance vs Incidence
(Ten Percent Span)

49



g e
w
&
w % DESIGN
ST SPEED :
% $ 105 g " ’
w QO 100 5
—d
96
z - 2 80 ﬁ@m mobmad‘
s oXx ® Xe
z X 70
o 60 )
'E 6 X DESIGN POINT
o
o
2 | | | | | | l L
. 3
E 06— . 0
’5 ! 50 m
<
: . ST
) 0.5 o e
[72] . x °
2 . .
= [
3 04 J ] I | | | | N |
I3 05
-
2
w
O o3
i L
[T
wi
o
O . .
v 01— gb
4 ) m
9 II!DE @, Lia%exe Xe
m v
~0.1 | | | | [ { A A I

50

-8 -6 -4 -2 0 2 4 6 8
INCIDENCE ANGLE, SUCTION SURFACE, iss, DEGREES

Figure 34c Rotor Blade Element Performance vs Incidence
(Fifteen Percent Span)



DEVIATION ANGLE, 5°, DEGREES

DIFFUSION FACTOR, D

LOSS COEFFICIENT, w

18

14

o
<

0.5

0.4

0.6

0.4

0.1

w DESIN
b= _SPEED
$ 106 @ . 19
O 100 ,Y%‘Jm% a8 Qx X
— 0 os m ee © ° o
A 80 &
X 0
O 8o
N X DESIGN POINT
| | | 1 | ] | ]
10 8 8 4 2 0 2 4 6
u)
_ Y m
33" ar
*n o o b3 x
LY
- ) ol N X
ui N x
a o
O
] ] | IR ] ] ] o J
10 8 6 -2 0 2 4 6 8
o0 oM ‘
o Cox X
oo M[‘wm A H S ® x "
X ® o oo o ¥
| ] | | | | | |
10 8 6 4 2 0 2 4 6 8

INCIDENCE ANGLE, SUCTION SURFACE, iss , DEGREES

Figure 34d Rotor Blade Element Performance vs Incidence
(Thirty Percent Span)

w



%
i

-

DEVIATION ANGLE, 5°, DEGREES

DIFFUSION FACTOR, D

s

L.OSS COEFFICIENT, 4

B § 106
O 1w :
] o ' :
14 }—- A B ) M
x M '(’1)
o .(.\ ™ :\\“
/ Ml v A ‘
10 o X DESIGN POINT o MR At et
0 ]
2 | | | | | | | “
10 B 8 4 2 ] P 4 (4 8
nQ . o
B - M
'\k X {“.m L3 ~
0b c‘? o X
o ;" - x @
) N »
®
0 | | | | | | | d i
id 8 6 A 2 0 2 4 6 8
by o
-
(ARCE
/\eml‘,l th \‘L\A&n"\ S X XQ‘
w X* o ¥
01 - S o ¢ to © .
a1 | L1 1 1 \ L1 N
1 # 8 2 2 ) 2 # N i

w DEBIGN
SPEED
WO —

INCIDENCE ANGLE, SUCTION SURFACE, iss, DEGREES

Figure 34e Rotor Blade Element Performance vs Incidence

(Fifty Percent Span)



DEGREES

=
-

DEVIATION ANGLE, &

DIFFUSION FACTOR, D

FFICIENT, &5

LOSS COE

18

14

10

0.6

0.4

0.0

0.3

0.1

04

N DESIGN

SPEED
$ 105
— O 100
0 o8
A w0
- X 70
0 QO o
’ X DESIGN POINT
9
" &
OQB L'N % A
AA Lo ¢ 0 @
’ CQ o e o & :X X w
.
| | ] | | | | | |
- .
! *nm n L
éh“ m KN N X
[ e ] S x
i o 4 x o
w
1 | | | | | | $ J
ﬁ:ad'm :q\} ‘K‘?A',A - Y ';13-. 5:\ X\"
- A o e ©F
| ! | | | | | | i
10 8 6 4 o 0 p) 4 6 8
INCIDENCE ANGLE, SUCTION SURFACE, iss, DEGREES
Figure 34f Rotor Blade Element Performance vs Incidence
(Sixty Percent Span)
53




DEVIATION ANGLE, 6°, DEGREES

DIFFUSION FACTOR, D

, O

LOSS COEFFICIENT,

54

18

14

10

0.6

0.5

0.4

0.3

0.1

-0.1

-
* DESIGN
- SPEED
$ 105
O 10 ]
0 9 '
— FANNE: o
X 10 s ™
60 'y
] - &
[ X DESIGN POINT g 3o uém 9 he fégx : ,..@
| | | | 1 l I | _J
10 8 8 A 2 0 2 4 6 ‘
[\
Pi.
A & »
- ;im 4] A .
x
A% x
? ma A ©
l | | ] ! | | Lo |
10 8 6 4 2 0 2 4 6
-
B B Tea 8 s x X
" o
- @ 900
I | | ] l | | l 1
10 -8 -6 4 2 0 2 4 6
INCIDENCE ANGLE, SUCTION SURFACE, iss, DEGREES
Figure 34g  Rotor Blade Element Performance vs Incidence

(Sixty-Five Percent Span)



DEVIATION ANGLE, §°, DEGREES

DIFFUSION FACTOR, D

LOSS COEFFICIENT, &>

, “ DESIGN
L o SPEED
$ 105
O 100 .
10} 0 o5 )
A 80 8 o
X 70 e ©
2 F B radens e x
6f— X DESIUN POINT Nee p%E R
N ! 1 | | | | ‘ |
10 8 B A 2 0 2 A 6 8
0.5 (—
3, "
0.6 & . N %
XX
' 3
' mEi -
b 4 &
0.4 | | ! | 1 " | [
10 8 G 4 2 0 P A B )
0.3 (—
05} |
U] rs A N
&MC% ‘M‘,Q.A xx X
&
AN o @O o &
04 | | | 1 | | | | ]
10 8 G 4 -2 0 2 a G 8

INCIDENCE ANGLE, SUCTION SURFACE, iss, DEGREES

Figure 34h Rotor Blade Element Performance vs Incidence

(Seventy Percent Span)



DEVIATION ANGLE, 5°, DEGREES

DIFFUSION FACTOR, D

LOSS COEFFICIENT, 3

18~
14f= % DESIGN
SPEED v
$ 106
Q 100
1o}~ 0 o5
A 80 p
é 70
50 M ®
(5] o Py e B X
£ DESIGN POINT g“'ﬂﬁﬂm 0, 20 &
o
2 ] | | ] | | ] ] o
10 ) 8 -4 -2 0 2 4 6 8 ;
!
06 :
JE
U] N x
& © R
%! a x
04 I | | | | - L P
-10 8 & 4 -2 0 2 4 6 8
Q.SF
3
2.3 f—
x
% L) é’?n a a ':()C X ®
o8 P o ®
Oip— o ©® &0
0.1 | | | ] ] 1 ] ] J
-10 .8 B -4 -2 0 2 4 6 8

INCIDENCE ANGLE, SUCTION SURFACE, js, DEGREES

Figure 341  Rotor Blade Element Performance vs Incidence
(Eighty-Five Percent Span)



DEVIATION ANGLE, 5°, LEGREES

DIFFUSION FACTOR, D

, @

LOSS COEFFICIENT,

18
14} % DESIGN
SPEED
$ 106
O 100
10- D o5
A 80
X 70
R @ [
- O o o} ® 9% ¥ x
X DESIGN POINT ?QS‘EI@ 8
2 | | | | | 1 | | _J
10 -8 -6 -4 ) 0 2 a G 8
06—
’
] © m
« %
0.5} oo L »
' ‘; 4] 'y x
@, X @
B ab
=10 -8 -6 -4 -2 0 2 4 B
0.5
0.3— .
m xX
@m& » a ?(x X o
aa ® ®
ul o OQQ
0.1}
~0.1 | ] | 1 ] | | | |
10 oy ~6 4} ) 0 2 4 6 8

INCIDENCE ANGLE, SUCTION SURFACE, igss, DEGREES

Figure 34j Rotor Blade Element Performance vs Incidence
(Ninety Percent Span)

R R



DEVIATION ANGLE, 5°, DEGREES

DIFFUSION FACTOR, D

LOSS COEFFICIENT, &

58

10

0.6

0.6

04

%

0.6

0.3

0.1

~0.1

% DEBIGN
SPEED
- $ 100
O 100
[J 986
FaAN (4]
™ X 0 &
5o ® Ce
X DESIGN POINT K " *o
- mm %1 L')AA" " XX » %
b
| ] ] | | | | | |
10 8 4] 4 2 0 2 4 [+] 8
]
' o m
o o x
- & o N
6%3 " x ¢
] s, X
| ] | | L o 1 i | 2 ]
10 8 6 ] 2 0 2 4 6 8
L ’@ L@’ V] A% x
" 0 ad B XX @
% A o
| | | | | i | | 1
10 <8 6 -4 -2 0 2 4 6 8

INCIDENCE ANGLE, SUCTION SURFACE, iss, DEGREES

Figure 34k

Rotor Blade Element Performance vs Incidence

(Ninety-Five Percent Span)




DEVIATION ANGLE, 5°, DEGREES

DIFFUSION FACTOR, D

LOSS COEFFICIENT,

*» DESIGN

SPEED
18 $ 105
% ¢9, O 100
® X ' O o
A [ ]
14 o * ip&w&?‘g A o
X 70
50
10— . X DESIGN POINT
u
8 | | | | | ] | |
20 18 12 ~B -4 0 4 8 12 16
0.6 —
0.8 — .
ol d
{ ]
%
0.4 b~ v
x 'Péw
AR‘
0.2 | | 1 | | | | | J
-20 <16 12 -8 A 0 4 8 12 16
0.7
0.5 p—
B ]
y '
0.3 R - %
® , a
® o‘»wml .
0.1 b
-0 ] | | | | | | | ]
20 16 ~12 -8 -4 0 4 8 12 16

INCIDENCE ANGLE, SUCTION SURFACE, ig, DEGREES

Figure 35a Stator Blade Element Performance vs Incidence

i tsS
(Five Percent Span) 59




+ DESIUN

[72]
W SPEED
W
« 18— $ 105
g O 1w
N 3 ob
o 14 b o A 8o
w o ® X X Jo
ad & p @ x % [
g ® A M%ﬁ“ @Xt o, O so
< - m X DESIGN POINT
2
=
=
g 5 | | | oy | | | |
w20 16 12 8 4 0 P) 8 12 16
0.8
a
g\
§ 0.8 }—
ke &0
2 ’
] L
? 0.4 e &ﬂ?
: g
' 3
0.2 | | L a | | | | ] ]
20 16 12 8 4 0 4 8 12 16
0.7 [
I3
E osl—
W
2 o
E ’
8 0.3 .
g & 4 Am m x
901___ °® e oowmﬂl’xoén
0.1 | | | | | | | | |
20 16 12 -8 -4 0 4 8 12 16

60

INCIDENCE ANGLE, SUCTION SURFACE, iss, DEGREES

Figure 35b Stator Blade Element Performance vs Incidence
(Ten Percent Span)



DEGREES

-

4

DIFFUSION FACTOR, D DEVIATION ANGLE, §

LOSS COEFFICIENT,

18

14

10

08

0.8

0.4

0.2

0.7

05

0.3

0.1

0.1

w—" s DESIGN
SPEED
$ 105
O w
- 0 e
A 8o
X Jo
® ° b4 X BO
- e 40 ’
e T it 0o Y w X DESIGN POINT
| | | { | | i J
.20 18 12 -8 -4 0 4 8 12 18
U ]
]
0‘9
= n &5
F'y
m"‘!a§<
age
] | ] | 1 ] | ]
20 16 12 8 4 0 4 8 12 16
m [}
- ® A Am mms.
Q@O@@%XQ’%QK‘D.
] 1 | | 1 1 | | B
.20 1B -12 -8 -4 0 4 8 12 16

INCIDENCE ANGLE, SUCTION SURFACE, is, DEGREES

Figure 35¢c Stator Blade Element Performance vs Incidence

(Fifteen Percent Span) ol



DEGREES

T
-

DEVIATION ANGLE, &

DIFFUSION FACTOR, D

LOSS COEFFICIENT, &

18

10

o8

0.6

0.4

0.2

0.7

0.6

0.3

04

01

[~ * DESIGN
SPEED
$ 0B
- O w
0 e
A 8o
X 10
- X , O w0
' 3P0 X DESIGN POINT
s e P *?A N o (ﬁ‘mmm
1 [ haxs 1 | | | |
20 16 12 8 4 0 4 8 12 18
o
20
o
— > x
o X
»ny
| ga ' l | 1 | | |
20 16 12 8 A 0 4 8 12 16
»
LI
= y
P4 L Nixe gedoe 90
| | 1 | 1 | 1 J
- 20 =16 12 8 4 0 4 8 12 16
INCIDENCE ANGLE, SUCTION SURFACE, iss, DEGREES
Figure 35d Stator Blade Element Performance vs Incidence

(Thirty Percent Span)



DEVIATION ANGLE, 5°, DEGREES

DIFFUSION FACTOR, D

LOSS COEFFICIENT, w

14

10

08

08

04

0.2

0.7

08

03

-0.1

™ ., DEBIGN
SEEED
$ 106
- Q
o5
A 80
X n
- % Q
> o CRIG
o o ¢ aye, &w“"m o R DESIGN POINT
Nﬁ“w L.l (I
] ] | | ] ] | J
20 18 12 8 0 4 B 12 10
]
Yy
é%ojf
- R '
LY
> ]
| 4] ] | l | | | J
-20 18 12 8 4 0 4 8 12 16
r——w
-1 )
° 8 g et O
| ] | | | . | | J
20 18 12 -8 4 0 4 8 12 16
INCIDENCE ANGLE, SUCTION SURFACE, ig, DEGREES
Figure 35e Stator Blade Element Performance vs Incidence

(Fifty Percent Span)
63



DEVIATION ANGLE, 5°, DEGREES

DIFFUSION FACTOR, D

LOSS COEFFICIENT, w

64

18 % DESIGN
SPEED
$ 106
O 100
14 ] o5
A 8o
X 70
1l X 5O
- ® o . & xax x; a o % DESIGN POINT
o ‘9. .
o0y 9
6 | | tpot | 1 | |
~20 ~18 —12 -8 -4 0 4 8 12 16
08—
06 I o v o
s‘ﬁ)‘
£
04 |- g xa
- '\
& Al
0.2 | o] | | | | | H
~20 -16 ~12 -8 -4 0 4 8 12 16
0.7 —
05—
0.3 r—-
0.1 b= s
e e o 0P, me el o’ ° ©
01 J | | ] | ] | | ]
~20 -16 -12 -8 -4 0 4 8 12 16
INCIDENCE ANGLE, SUCTION SURFACE, is, DEGREES
Figure 35f Stater Blade Element Performance vs Incidence

(Sixty Percent Span)

st A AT |

o



DEVIATION ANGLE, 5°, DEGREES

DIFFUSION FACTOR, D

LOSS COEFFICIENT, @

18

14

0.8

0.6

0.4

0.2

0.7

0.3

DA

=01
.20

— % DESIGN
SPEED
$ 106
Q 1
[J] o6
A 8
X 0
& x X h & O bn .
® R >a ) X DESIGN POINT
l‘lu’ o® ]
| po P | | ] 1 J
20 15 12 8 4 0 4 8 12 16
-
gt °
&
£
c) a
... o ? G‘ﬂ
ax
mil
& K9, |
1 | o 1 | | | L | J
.20 16 12 8 1 0 1 8 12 16
...
ry . LI )
v ® o O, 'Meiw% Qﬂ‘x
| | 1 ] ] | | | I
16 A2 -8 -4 0 4 8 12 16

INCIDENCE ANGLE, SUCTION SURFACE, is, DEGREES

Figure 35g Stator Blade Element Performance vs Incidence
(Sixty-Five Percent Span) 65

et AR -



-

DEVIATION ANGLE, &~ DEGREES

DIFFUSION FACTOR, D

LOSS COEFFICIENT, &

60

18 p= " DLSIGN
SPEED
$ 10b
O
Bl o L on
A w
X n
0= x X "é‘ ’3 " b
< & o8 lim .;o u.gx ¢ X DESIIN POINT
]
8 | My | | ] | | | |
20 16 12 8 4 0 4 8 12 16
0.8
0.6 b=
: ¢ O
)
49 W X
0.4 |- T x
N
Tl Re
O ]
0.2 | iy | | | | | | |
20 16 12 8 N 0 4 8 12 16
0.7
0.6 f—
0.3 f—
0.1 j— '
] ) o
* ® ﬂumﬁﬂwm&
0.1 | ] | 1 | | | | |
20 16 12 .8 4 0 A ) 12 16

INCIDENCE ANGLE, SUCTION SURFACE, iy, DEGREES

Figure 35h

Stator Blade Element Performance vs Incidence

(Seventy Percent Span)



DEVIATION ANGLE, §°, DEGREES

DIFFUSION FACTOR, D

LOSS COEFFICIENT, @

“s DESIGN

18 SPEED
$ 105
O 100
0 95
14 b 9 A 80
08 X 20
i N S O 6o
Tay W R ¢ DESIGN POINT
10 - X
L]
6 N | ] L | ] | J
=20 16 12 -8 -4 0 4 8 12 16
0.8 ’—‘
0.6 p—
s P
L
04 p— 6‘)@‘ x
X
! Fax
'
0.2 i M | | 1 | | | | J
20 16 -12 -8 4 0 4 8 12 16
0.7 F
0.6 p—
03 }—
0.1 wt »
B PR v Oy '%mé((ﬂ*
‘o | | | 1 | | | l J
20 ~16 12 -8 d 0 4 8 12 16

INCIDENCE ANGLE, SUGTION SURFACE, i,, DEGREES

Figure 35i Stator Blade Elament P2rformance vs Incidence
(Eighty-Five Percent Span) 67




DEVIATION ANGLE, 5°, DEGREES

DIFFUSION FACTOR, D

w

-

LOSS COEFFICIENT,

68

18 s DESIGN
[ SPEED
a $ 108
2O e * O 100
14 1= L 0‘ 0 es
- U a5 xg X A 80
v M X 10
[}
10 b~ m 6o
E DESIGN POINT
6 | | 1 | ] | | J
20 16 12 8 -4 0 4 8 12 16
0.8 [~
0.6 {—
luld
X .®
jus] Oa
x
(ML Q@
) ]
ofh AT X
s )
0.2 2 | | | | | i | |
20 16 212 -8 -4 0 4 8 12 16
0.7 p~
0 |-
0.3 f—
L)
| : X o
0.1 ot oy mguoe O
-0 | | A | ] | | 1 |
20 ~16 ~12 -8 4 0 4 8 12 16

INCIDENCE ANGLE, SUCTION SURFACE, jss, DEGREES

Figure 35j Stator Blade Element Performance vs Incidence
(Ninety Percent Span)




DEVIATION ANGLE, 5°, DEGREES

DIFFUSION FACTOR, D

LOSS COEFFICIENT,

18 314
U] ' % DESIGN
[ mp}‘m R SPEED
N ST s 1o
vk o Q 1w
m 0 s
A 8o
X 70
10— Q w
X DESIGN POINT
6 ] | ] | ] | 1 ] 1
20 16 12 8 4 0 4 8 12 16
0.8~
0.6
oy "
X O”&mm []
ol x 8
3&
o 3
0.2 1 1 | | | | ] | J
20 16 12 8 4 0 4 8 12 16
0.7
05—
0.34—
n
S ¢
x q
0.4 '&. o &mb‘mo, Oy n
-0 1 1 | | | ] | ] |
.20 16 =12 -8 w4 0 4 8 12 16

INCIDENCE ANGLE, SUCTION SURFACE, iss, DEGREES

Figure 35k Stator Blade Element Performance vs Incidence
(Ninety-Five Percent Span)

69



STAGE ADIABATIC EFFICIENCY

~ PERCENT

Mad

70

Pr.o

ael

STAGE TOTAL PRESSURE RATIO ~ Py

Figure 36 Stage Overall Performance with Rotor Tip High Frequency Response

70

2.4

22—

2.1 p— ~
2.0 - ~Q

1.9

—— DESIGN
STAGE CONDITION WHILE
TAKING ROTOR TIP HIGH
FREQUENCY PRESSURE
MEASUREMENTS

o e__--——"""e‘~~ Q—"‘e‘—e& Q.

DESIGN

POINT 105%

95%

P S TN N T [N NN Pt WA N M N N N B

1

68 69 70 71 72 73 74 75 76 77 78 79 80 81 82
kag/sec

N AN N N N N N (N U NSO N A N N U

50 152 164 156 158 160 162 164 166 168 170 172 174 176 178 180 182
Ibm/sec
CORRECTED WEIGHT FLOW ~ W\/P;/ 50

Pressure Transducer Data Points



[l

100 PERCENT DESIGN SPEED,

CURVE Njm? WHo/s = 78.97 kglsec {174.1 tbm/sec)
LABEL x 103 1bf/in®
REC10

i gg 13 3000 - 150 T 112-1003

5 76 1 % o)

6 83 12 o~ - o (0]

13 - L

; gg 14 g %2000 _Nx 100 0©

9 103 15 = [ ‘ o

10 110 16 z fe)

11 17 17 1000 Lo 50 Q? (T A U I I I |
12 124 18 -02 0 02 04 06 038 1.0 1.2
13 3 19 PERCENT CHORD

160 —
o 120 i [ W
g o
2 a ()|l
£ ="
uw N > <
g =/ /—/\/—V—.*/b
3__'_ 40
-
g
§ 6 (\/\../_.\ -
";‘ d
~-40
-sold 1 | i i | ] i | L ] | 1 ] | i L ]
72 74 76 78 80 82 84 86 88 90 92 94 96 o8 100 102 104

TANGENTIAL (deg)

Figure 37a Rotor Tip Static Pressure Contours from High Frequency Response
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SYMBOLS
A

av

Cp
D

APPENDIX A

area, meters2 (inches?)

average

specific heat at constant pressure, joule/kg-K (Btu/lbm-%R)
diffusion factor

conversion factor - 32,17 lbm-ft/ 1bf-sec?

incidence angle, angle between inlet air direction and
1ine tangent to b)ade mean camber line at leading edge,
degrees

incidence angle, angle between inlet air direction and
1ine tangent to blade suction surface at leading edge,
degrees

conversion factor, 1.00m-kg/joule (778 ft-1bf/Btu)
Mach number

rotor speed, rpm

total pressure, N/mZ or 1bf/ft2

static pressure, N/mé or 1bf/ft2

gas constant for air

radius measured from rig centerline, meters (inches)
streamline number

total temperature, K (OR)

static temperature, K (OR)

blade maximun thickness, meters (inches)

rotor speed, m/sec (ft/sec)

air velocity, m/sec (ft/sec)

meridional velocity (VR +§)1/2, m/sec (ft/sec)
tangential velocity, m/sec (ft/sec)

mass flow rate, kg/sec (1bm/sec)

85

e P T s e e st T SR i



€1

SUPERSCRIPTS

*

SUBSCRIPTS

ad

des.,

in

m

86

SYMBOLS (Con't)
axial distance ~ meters (inches)
absolute air angle, cot™! (Vm/%)), degrees
relative air angle, cot™! (/) "), degrees
air turning angle, degrees
ratio of specific heats for air

ratio of total pressure to standard pressure of 1,01325 x
105 N/m? (2.116 x 103 1h¢/£2)

deviation angle, exit air angle minus tangent to blade
mean camber line at trailing edge, degrees

angle between tangent to streamline projected on
meridional plane and axial direction, degrees

efficiency

rqtio of total temperature to standard temperatuve of
288.16K (518.7°R)

mass density ~ kg/m3 (lbm/ft3)

.solidity, ratio of aerodynamic chord to gap between blades

angular velocity of rotor, radians/sec

total pressure loss coefficient

relative to rotor

hlade metal angle

adiabatic
desipgn
inlet

meridional direction



SUBSCRIPTS (Cont'd)

n selected operating point
p polytrop.c or profile

v radial direction; radius
r vatio (e.g., Ppp = total pressure ratio)
RLE rotor leading edge

RTE rotor trailing edge

SLE stator leading edge

STE stator trailing edge

88 suction surface

z axial component

g tangential component

0 plenun chamber

13 station at rotor inlet
14 station at rotor exit

15 station at stator inlet

16 station at stator exit
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APPENDIX B
PERFORMANCE PARAMETERS

Relative total temperature

: -
T'r,RLE ™ T§,RLE [1 # e (M'Rwﬂ]
2

T'r, rrE *T'T,RLE *

h)

e)

(wo)ip - (Wi

2
Y -1

Rge

Incidence angle based on mean camber line

. ' %
im = B rg = B "RLE

. [
in.® BgLg = B SLE

Incidence angle hased on suction surface metal angle

» ]
iss = B RLE = B™se,RLE

, %
igs = PgLE = Bss,SLE

Deviation angle

i

60
59

4
B'rrE = B RTE

L
Bsre = B sTE

(rotor) IN

(rotor) QUT

(rotor)

(stator)

(rotor)

(stator)

(rotor)

(stator)

PRECEDING PAGE BLANK NOT'FILMED
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d) Diffusion famctor

V' R

*ree¥ 0 RTE " PV ORLE

D=~ ,
V'R

VsTE

(rprg * PRLE) O V'RLE

D.luw
VsLE

e) Loss coefficient

T'p, RTE

P'e RLE

FsLEY 0 SLE ~ ¥sTEY 0 STE
(rspe + vgre) 0VsLe

v-1

= Plv RTE
Thr, RLE |

P't RLE = Ps, RLE

Pr,sLE = Pr, STE

P, sLE = Pg, SLE

£) Loss parameter

]
@ cos B RTE

20

& cos B STE

20

920

(rotor)

(stator)

(rotor)

(stator)

(rotor)

(stator)



g) Polyvtrople efficiency

7 -1 P, RTE

In
Y Pp RLE

Mp =
T ,RTE

T A 0 O

T, RLE

In

Pr,STE
In

Y P, RLE

Tr,sTE
In

“Tr, RLE

h) Adiabatic efficiency

7 -1

T4

- Pr,RTE

P i

[‘TT,RTE

-1
T, RLE J

T -1
Pposte | =5

PT, RLE
nad .

Ty 1R
R

T RLE

i) Surge margin

o = 1>T’STE/PT, RLE W\Jo l&

Pr grE/ PT,RLE

Wy /6

Stall

(rotor)

(stage)

(rotor)

(stage)

=11 100
Reference

Point or
Operating Point .




APPENDIX C

Overall and Blade Element Performance Tabulations
Design Stagger
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LOMPUTER TASLE SYMS0L TRANSLATION ¥
AIRFOIL AERODYNAMIC SUMMARY PRINT

RS TR ST L e S LG T

x PERCENT 0E816M SPEED {ROTOR Psnromr«cc) RUN MO xxx SPEED CODE xx POINT NO x
$hoYel Vel YMA] VMR WORY Vel V02 YO'el VOP.2  RMOVMel  RHOVMe2  EPSI-1 EPS1.2 i
) WEEFL M.SE M/SEC MWSEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC - KG/M2 SEC KG/M2 SEC RADIAN RADIAN
2 : \ N ",
3 Ve Vm,fLE Vo,nLE LT3 Vipe V'g,RLE PVm,RLE RLE :
4 YRTE Ym,RYE Vo,Rte  URrE ViRre V'g,pte PYm,RTE €RTE
5
6 i
7
8 o
9
SL 8.l 8.2 B'el B2 M.l Mo2 M'e} Me2 INCS  INCM  DEV  TURN D FAC OMEGA-B LOSS-P P02/  XEFF-A XEFF.P
a DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL  TOTAL  POI TOTAL TOTAL
2 u 2
3 Bpig Bhee Wie M'pLe 1ss 50 b @ eosflpre Mad
; , \ 7% .
A Prre Brre Hre M'eye In Ap & b 1p
5 —ReBIE pre i
PI,RLE  FE
3
? RIE :
RLE
8 b
9 . :
LoVl ye2 Me2  V0-1  VO-2 Ys2° V0ol V02 VO'el V0'-2  RHOVM.1  RHMOVM.2  EPSI.1 EPSI-2 PCT TE
, Frrste FT/SEC msec mszc FT/SEC FT/SEC n/ssc mscc FT/SEC FT/SEC FT/SEC FY/SEC LBM/FT2SEC LBM/FT2SEC CEGREE CEGREE  SPAN
! ,
3 Yae Vm,RLE Vo,nLE 313 Vipe VigRLE T OVm,RLE e % spen
A Vate Vi, RTE Vo,R1e Urye V'ate V'g,R1E oVm,RTE RrE
5 : RTE
5
7
;
WCI/AL  WC1/AL T02/708 PO2/POY EFF-AD  EFE-P
LBY/SEC xcégsc , ngmn no,r‘oa
WE o owa TT,RTE PIRIE Tay Ny
5 ER : AL L :
'T,RLE PT.RLC RIE RTE »
RCE R
i i 1
It i i
H I
\ L
i
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e g oeeieaat e i

an PERCENT DESIGN SPEED (STATOR PERFORMANCE)

St

DO IR O I LN o

D 0D T N LD D e

Vel V=2 YMel
M/SEC M/S;Q' M/SEC

Ve

Bl 8-2
DEGREE DEGREE

Bsie

Ys1E

Psre

Vi, SLE

M-1

VM-1

Yol V-2
FY/SEC FT/5EC FT/SCC

Vsie

NCORR
INLET
RPN
N

o

RLE

Ym, SLE

WCORR
INLET
LBM/SEC

Ly
:
RLE

kG
WA

vH

-2

COMPUTER YABLE SYMROL YRANSLATION

AIPFOIL AERODYNAMIC SUMMARY PRINT
RUN NO xxx SPEED CODE mx FOINT NO . x

V0.1  V0-2 © RHOVMs1  RHOVM-2 EPS(~] EPSI-2

WISEC  M/SEC  M/SEC KG/M2 SEC KG/M2 SEC  RADIAN RADIAN

Vi, STE

]

M

"

-2

STE

yH-2
FT/SEC

Y,
WCO
INL

[

RLE

STE

RR
ET
SEC

Vo, sLE PVn,SLE sig
T Ve PV, STE T ey
INGS  INCM DEV. TURN O-FAC OMEGA- LOSS-P P02/ PO/PO  TO/TO %EFFoA  XEFF.P
DEGREE ODEGREE DEGREE DEGREE TOTAL  TOTAL POl STAGE  STAGE TOT-STG TOT-S16
oy 80 0 Weos Bsre Pr,s1e Nad
In Ap v ToRE o
[~ Pr.sie Tr,ST60 SIE STE
k) 9 —
Pr.sLe TLRLE WE  RE

V0el V0.2  RHOVMel ~ RHOVM.2 PCT TE  EPSI.1 EPSI-2
FT/SEC FTY/SEC LBM/FT2SEC LBM/FT2SEC  SPAN DEGREE DEGREE

Ve, sLE Pmste % span et €57E

Vg, STE ‘ PVn,STE s1e

TO/10 - PO2/PO1  PO/PO  EFF-AD  EFF P
STAGE STAGE STQGE STAGE

1,518 Pr.STE e 1
ad p
T7,RLE Pr,stE Pr,ne S
P1.5LE FE RLE
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P QY W TN D R

@

WO g O g o N

50 PLRLZNT DESIGY SPEED

V-1

&
LI Y
R R -]

ISR

Y

Nl
2%

.

W
|

e

o3
om

DB o

.

po
=R Rie R R )

oooe

)

‘CQQ 3
coboo

¥-3

V-1 wm?

HISEC  M/sEC
£2.9 12i.8
72.5 122.5
/8.0 1229
85.7 117.4
83.7 185.1
82.2 101.3
87.¢ 1ig7.9
87.3 104.7
.2 . 190.8
82.¢ g5.3
8.1  67.4

B*-1 B*.2

EE DECAEE DEGREE DEMREE
6683 79,35

#.05 75,9
£1.07 31.%
BA.25 &4 32
67.25 34.60
68.45 57.73
63.01 58.7%
69.50 59.13
71.55 62.74
72.16 67.09
72.59  72.13

-1 wwz

F{/SEC Fi/SEC FT/SEC FT/SEC

226.2
241.4
256.0
284.4

291.1

289.5
282.4
285.6
276.2

272.0
11 269.3
WwCi7AL
LBy/SEC

726.2 399.3
2614 Zp1p
256.0 £09.7
7864 335.3
291.1 #a.p
289.5 332.4
283.4. 334.8
286.6 3£3.4
275.2 330.5
272.9 279.3
269.3 221.3
WC1 /A8

¥5/SEC

S
97.25

{ROTOR PERFBMANCE}

Poopoosooney

0,2104 8.51581 0.455
0.72248 0.4%2% 9.5172
0.2385 0.479) 6.5495
8.2653 0.4123 0.6253.0
B.2716 £.3855 0. 70722 0.5522
0.2781 6.2297 9.7252 0.5743
D.26%1 0.35374 ©.7592 0.5958
9.2573 8.3392 0.7662 0.67293
0.2575 0.3329 0.2140 0.5595
0.2536 D.2239 9.8235 0.46515
9.2510 0.2375 0.8269 0.6631

SoPpe
DoLBoOLD

PRooo

RIPFOIL AERCOVNAMIC SUE443RY PRINT

-1 -z
W/SEC wyiEc
143.4 1865
152,56 17.3
I5l.6 176.0
185.2 31€43.3
Z11.5 2689.3
223,32 zim.2
229.0 223.8
23L.6 728.3
251.0 247.8
2861 247.3
261.9 752.1

w-1i @2

9 0.2915
% 04103
4533
4979

26 O

-
-

U-1 -2

FI/SEC Fi/SEC FT/SEC FT/sEC
g 2 &73.6 54%.&

500.8 552.9
$30.2 577.5
697.7 624.4
693.9 685.2
732.8 718.9
51.2 733.5
769.6  749.7
23.5 795.9
240.4 2116
6.4 827.1

T02/301 PE2/POL EFF-AD

BUN HD 111 SPEED CODE 59 POINT NO Z
Vi-2 VM-l W3 pugyml HTIM-2  EPSI-1 P51
WEEC M/5EC W/SEC ¥GjMp SEC ¥5/v2 SEC PADIA% PASIAN
130.1 -183.2 452 217 149,72 0.851%6 0519
136.3 -152.5 .59.p 27.01 B3 s | D.4278 0.4373
187.1 -151.6 -77.7 Si.% iz5.12 0.3497 0.2654
165.2 -185.2 -116.1 101.49 166.55  0.1762 0.1795
183.4 -711.5 -149.6 1M2.71 121,75 0.0757 5.0677
199.9 -222.3 -151.2 ig3.iz 124.33 -0.1472 -9.5629
1233.0 229.0 -150.6 Im.m 125.22  -p.1m4 ;U161
295.9 -236.6 -177.2  162.25 122.51  -5.2144 -9.1328
722.2 -251.0 -1%8.5 93, 75 123.22  9.2173 0.2577
220.3 -755.1 ~203.9 27.37 18362 -9.3849 -5.p550
221.1 -261.8 -210.5 9548 €1.63  -5.24%2 -5.3z228
IHCH BV TIRN D FAC 0¥EGR-B LASS-p POZ] HEFE-E YEFF.p
DEGEE DEGPEE DEGPEE TOTAL TORAL s IOTAL  TOTAL
3.06 242 4£3.68 0.35%65 0.2427 3.6521 1.2897 25.45 25.83
4.03 B.20 22.05 9.353% 5.1s4 90377 1.2353 26.63 EI.3
5.02  2.29 2217 0.3196 0.1917 B.5257 1.2197 91.22 ©1.46
5.2 9.07 20.6% 0.2%7 B5.0515 9.0097 1.1%57 93.00 931.17
4.96  9.08 172.65 0,251 B.no%m 0.6168 1.3129¢ 22,14 g7.48
5.05  7.44 19.72 0.2730 9.1272 9.6202 1.1252 .39 #H.73
5.25  6.33 10.20 §.2522 0.1152 N0.51BS 1.1223 75.17 75.57
5.63 5.5 10.46 0.7625 0.0657 0.0156  1.1226 77.95 7431
5.83 4,27 2.8l 0.2160 0.6935 0.0135 1.1681 74,57 74.83
5.4%  6.47 5.17 0.2249 2.1447 5.0178 1.0876 s59.57 59.99
£.83 .52 8.45 0.2337 0.1753 5.0167 1.0662 47.71 48.19
V'-z2  w-1 Wz paoymel PHOYI-Z2  PPSI-Z EPSI-Z PIF JE
FT/SEL F1/SEC FT/SEC LBM/FI2SEC iBM/FTZSEC DEGPIE [ESPZE  5PRW
426.8 470.6 ~153.2 16.7 30.66  29.255 22.231 0.05%9
447.2 -503.8 -195.3  17.22 33.97 24225 75.897 0190
482.6 -520.2 -255.0 ig.m3 31.77  19.493 206.935 §.15%
561.9 -697.7 -381.0  25.79 38.07 7.255 19.28% 0,290
B01.7 -693.9 40,9 217z 26.8% +#.337  0.450 0.55m
526.4 -732.2 -530.9 21.13 25.482 -8.463 3,717 0,690
849.5 -751.2 -556.6  21.05 25.65  -10.333 517 0.5500
675.6 -759.6 -581.2  20.93 26.32  -12.283 -7.957 0.7
722.9 B22.5 £69.7  29.72 25.76  -12.165 -14.757 0.%W
722.3 -340.4 -665.9 ig.58 21.z2  -19.711 -15.907 0.9
725.4 2564 -550.9 19.75 16.74  -18.953 -12.4%5 0.%W
EFF-P
B0TR ROT(R
. of <
1.0502 1.1528 2.7 23.05
* *

yi-1

MJEEC
iz2.1
169.5
i78.5
204.5
229.3
249.1
265.3
25%.3
2687
265.2

273.6

Ines

DEGPEE

~1.94
.32
1.62
2.5

V-1

FR/SEC

5272.2
556.0

5%2.8

671.8
752.5
7827.9
2.7
871.3
B258.6
283.3
£97.2



50 PERCENT DESIS SPEEL (STATIP PERFLPMANCE)

y-2
¥/SEE  H/SEC

L
P
-
P

1 129.7 2040
?2 17%.1 203.4
32 1674 197.9
4 1585 172.5
5 130.7  156.4
6 125.2 151.5
7 1245 15i.2
5 125.7 151.5
g 122.1 147.0
19 111.6 129.3
i1 97.3 1235
L 81 B2
DEGREE  DEGREE
1 4.9 0.9
2 40.5  o.g
3 3.2 6.0
4 296 9o
5 271 9.0
6§ 271 0.6
7 25.7 6.0
2 261 g8
9 21.7 0.8
19 248 0.0
11 7.3 0.5
SLo¥1 vz
FT/SEC FT/SEC
1 592.3 659.5
2 S71.3  667.2
3 3£9.2  §6.4
4 487.2 586.3
5 472.9 50.5
6 410.9 4397.2
7 403.5 4055
8 412.4 4%5.9
9 400.7 4B2.2
10 266.0  457.1
11 316.3  405.7
HosRR

INLET

oM
6236.70

Lo

Y41
#/SEC
136.7
135.4
125,56
179.32
115.4
1.5
112.2
114.2
13.5
i82.0
B7.8

0.2927
V-1

FY¥/5EC
4485
444.2
£48.3
423.7
321.2
355.8
3620
376.5
2725
2.8
Z2B7.5

wean

ENLET

LBM/SEC
82.83

-2

MYSE

254.8
202.4
197.9
172.6
1z2.4
15k.5
1%1.4
151.5
147.9
i39.3
¥23.5

M-

0.62%%
8.6202
9.6015
8.5255
5.4627
$.4592
0.4585
.4697
.4457
8.4725
92725

y4-2
FT/SEC
669.5
667.7
626.4
£€6.3
506.5
£97.2
9.6
4%._9
282.2
457.1
. 405.2

0PR

INLET
¥5/5EC
40.27

Vv3-1
MICEC
ii2.1
182.5
5.7
73.3
58.5
57.9
6.1
5i.3
5.9
43.2
£2.3

mes
DEePrE
~11.57
-11.83
~15.46
-72.402
A%
-26.72
28.97
-28. 7
-34.25
34,28
-37.57

Vo-1
FI/3EC
387.8
358.3
3%7.3
258.6
185.2
187.1
177.4
158.2
147.7
142.3
123.9

AIFFOIL ZEPEDYAMIC SUMMARY PRINT
PERt 80 111 SPEED ©O3E 50 POINT MO 7

¥3-2

BISEC
0.0
9.9
5.0
3.0
8.0
0.2
8.9
0.5
9.9
0.8
0.6

Mo
PEGTEE

-8.57

-2.75
-12.497
-18.22
-21.42
-25.93
~22.2%)
-23.75
-Z28.03
~28.6%

~21.43

V-2

FI/SEC U

0.0
4.9
5.9
5.9
0.0
5.9
(1R
0.4
5.0
9.5
0.5

RHOYM-1 PHIIM-2 EPSI-1  EPCI-
¥3/¥2 SEC 3447 SEC PELIAN ZANIAN
185.63 225.53 8.5848  0.807%78
ist.g7 228.22 0.4388 0.0711
167.58 722448 9.2436 0.8515
15%.17 199,31 2.1968 0.0835¢
152.29 ilz.% 0.06% -0.6937
135.52 i75.55 .99 -5.0749
i26.39 175.49 ~2.5575 -0.06357
138.47 175,82 5.8727 -0.0455
1327.23 1£49.65 -5.1519 -5.49758
172.31 15965 “3.1955 -3.6865
104.52 189,47 -8.2643 -9.0569
ey TPN  D-FAC G0¥EGR-2 LEIS-P

DEGPTE  DEGPEE JETAL  TOTA
13.25 42.97 O.G141 ©.75655 0.6591
11.87 40.53 -9.0%12 0.184% 6.5355
IC8s 36.32 -0.0513 0.1445 0.06245
19.80 22.92 -9.55% 0.2129 0.05536
10,697 27.13 1.9632 §.7059 0.55€0
15.13  27.99 -0.0%52 0.15%%2 0.0%28
10.15 25.72 -59.6937 6.1414 6.06403
18.26  24.97 -9.0277 0.1548 0.04315
12.35 2i.62 -9.0703 0.171 0.5571
1272 24.07 -0.1170 0.19%9 0.65%
16.43  26.05 -0.1332 9.3731 9.1135
RO BEQYM-2 - PLTTE EP3I-1
LBY/FT2SEC LBY/FT25EC 5PN GEGIEE
33.92 £65.29 0.0839  26.632
23.72 46.% 0,091 22.310
24,32 £5.97  0.I1412 19.8%%
32.53 £0.22 0.295% 13.223
28.15 26.65  0.57%5 3.453
27.75 35.% 0.6213 +3.45%
27.92 35.%4 9.55593 -2.4L%
28.57 5.2 0.797 ~4£.771
28.11 34,756 0.5625 -9.275
25.655 32,7 0.8151  -11.193
21.41 22.76 0.9571 -13.4%5

i3I0 PGZ/POL PO/PD EFF-RD EFF-P

STREE SERGE STABE 57{595

o
> o

1.8592 0.9775 1.1263 §£2.27 69.79

Po2{
Pal
7.9531
08,6719
09772
0.8721
6.9721
0.8237
10,9288
08763
3. 89253
0.9¢58
7.9725

EP5E-2
PEGREE
4,733
4.077
3.5¢2
1.970
= .232
-1.428
-2.044
-Z. 654
~4.3248
-4.9%57
~5.555

P3/2Y
STATE

1.3718
1.1%59
1.12%5
1.1439
1.1132
1.193%
1.1077
1.1079

i.8219

1.87255
1.6624

/70

STAE

1.5%3
1.0633
1.6620
1.6517
1.0453
1.5%68
1.0435
1.5429
1.5605
1.6432
1.0282

E 3

YEFF-5 XEFF-P

TEI-516 T61-576
£5.97 6,72
72.53 7581
.9 2173
76.72 7772
67.72  63.71
£5.07 £5.52
£5.75 67.26
62.53 62,92
63.57 65.32
59.43 50,97
.57 3.9



86

FIFFCIL FEPIDTNAVIC SMMEPY PRINT ,
30 PERCENT BESIGH PEED [POI0Y BERFOEVANCE) PUY N9 111 SPEED CLIE 57 POINT HU 32

SVl 92 Wl vz W-l W2 el L2 YRl VU2 SRSl Y2 BHTID BRlyMr EPRlel ERSI?
MISEC WSEC MJCEC WJSEC MJTEC WJTEC WfIEC MJCES W/TEC W/SED WJSET w[TEn YGfw2 CEC 5wz CEr mRiAN Biiew
7

il - Pt it 3T F -

1. 85.2 189.3 £5.% 4.7 .1 157.3 17Z.1 -182.7 -41.%2 2,22 #8522 O.50E 0.5
2 827 182.5 £2.7 115.2 4.9 iI57.8 122.1 -152.3 -87.0  g2.4% 157,30 0.4275 5.8353
3..72.8 1544 73.8 116.% 3.1 iM.4 122.3 -161.2 -75.4 B3Il 162,97 0.2371 0.35438
4 8i.2 1I35.8 Bl.2 1533 4, 292.1 185.% -124.2 -1I0.0 9753 145,722 09,1733 £.1775
5 223 1£.3 8.5 9.2 0.5 . ZZ7.0 171.F -731.1 -141.1  92.%8 ir2.1% D055 3.KE2
& 231 1iz9 g3l 93, 8.2 £5.3 237.9 172.0 -222.9 -152.¢ 92,51 721 43451 -0.0455
7 BZ.B 14,2 #2895 B 2.5 Z62.C 125.7 222.5 -159.6 93,18 12017 ~0.1072 9.1
2 823 1125 223 95.9 9.0 £L.3 2341 227.9 762.%1 192.7 -734.1 -1E5.6  S7.62 77,65 9.7111 OIA7
9 J3.5 1839 795 92.2 0.9 E6.1 250.5 742.1 762.2 Z07.7 -250.5 -I%6.0  ©4.55 I11e.42  -0.2036 £.757%
% 784 931 724 21z 0.9 S6.E 255.6 246.9 767.4 Z95.5 -255.6 -160.0 6334 191.87 -5.3353 -9.753¢
It 77.7 25.2 T77.7 65.9 6.0 5.5 7ZE0.5 2Z51.56 271.8 Z35.B -2£5.5 -195.0 G249 £7.42  -0.3816 0.3718
SLoog-1 -z g'-f B'-2 M-F 0 #Z Ml M2 INOS INOM DEV TIPS D FAC OMEGA-Z LUSS-P PUOS WEFF-4 WEFE-P
BECHRE DEGREE DEGPEE DEGPEE TEGPEE DEGPEE DEGPEE EGPIE TOTRL  TLIAL wgl TETAL TOTRL
1 0.0 46.9 £5.19 19.76 0.19% 0.5782 0.4205 0.3572 0.11  4.20 7.81 45.43 0.4955 0,177 0.0357 3.2695 25.55 20.25
Z 6.9 4.6 §5.70 75.13 9.7120 0.4%77 9.5118 0.3232 1.7 S5.18 B.% 39.67 ©.35327 0.17%7 6.5745 1.2501 gl.64 2l.=g
2 BO  4L9 85.23 32.60 0.2736 9.4847 0.5423 5.4162  2.79 6.18 9.15 37.63 0,343 0.0517 B.0177 1.3%65 95,33 85.52
4. 0.8 353 £5.06 £5.23 0.2552 0.40732 0.6127 84655 £.16 6.44  8.53 29.73 0.2654 06357 0.0067 1.701% 95.55 55.67
5 8.8 349 g2.43 55.46 0.2556 0.3550 0.6%43 0.3137 4.76 6.1l 9.90 12.97 0.337. 0.03%0 0.5158 1.16%7 85,09 2£.43
5 0.0 26.9 £9.56 £2.45 0.2542 0.3514 0.7782 6.5357 4.42 6£.16 B.15 I1.11 0.372 G.1750 O.0700 1.1%75 72.23 72.E7
7 0.6 335 70.93 59.00 0.2524 0.3576 97465 G.5573 4.65 6.3F 6.62 11.02 9.2177 5.1153 0.0125 1.1527 7E.92 75.35
3. 9.0 22.9 70.65 £2.57 0.2512 0.2430 0.7535 09.5784 5.1Z 6,62 5.57 11.12 0.2017 G.1037 5.0155 1.1572 £0.17 ©.£2
2 0.0 3218 72.44 53.33 0.2432 0.3739 0.204] 9.5222 5,28 6.77 4£.25 9,11 ©.2782 G.1105 B.5157 1.18%2 7555 75.5%
13 0.0 24.7 72.92 65.66 0.2332 0.2956 0.21%0 ©.5182 4.23  6.26 6.13 6.36 0.2961 9.1571 0.0129 1.1272 B5.95 &7.5%
iz 8.6 40.0 73.40 71.30 8.2376 0.2573 0.2315 0.6174 £.35 5.64 2.69 27.09 5.25%6 O.1857 0.518% 1.115¢ £zZ.gl 59.22
sLoov-1 V-2 W1 W2 ¥8-1 0 W92 -1 -2 -l ¥z Wr-1 ¥ot-z o PESYM-1 BMOUw-Z EPSILT EPBI-Z PCT TE
FT/SEC FY/SEC FI/SSC FIJSEC FT/SEC FTJCEC FT/SEC FT/SEC FU/SEC FT/CEC FT/SEC FT/SEC LBY/ETZ5EC LEV/FTZ5EC IEGEEE JEGPEE  TPAN
I 216.2 355.4 Z7i4.2 376.5 0.0 453.2 £58.7 345.3 56,7 &00.7 -463.7 -127.1 15.05 23.75  22.1%0 23.252 0.050
Z 778.6 533.Z 722.6 283.2 0.9 3272.3 493.2 569.9 549.6 4£73.7 £893.2 -127.3  17.92 2917  26,IC1 25,531 G.IF
3 742.1 505.7 242.1 282.5 6.0 3232.2 529.7 576.5 567.0 £53.9 579.7 -286.3  12.05 357 12,315 29.222 0.150
4 268.2 444,27 288.2 2549.5 0.0 267.1 £96.5 £?3.2 £63.2 £02.9 -£55.5 -261.1 1%.82 8.72 7,120 I0173 5.2%0
5 274.0 323.9 274.0 Z17.2 0.0 2272.6 €92.5 €35.4 744.7 SEL.5 -692.5 -452.2  720.27 23.22 £.387  0.235 .50
6 272.6 3725 272.6 .255.4 0.6 215.0 731.2 716.5 7£5.4 587.2 -731.3 -531.5 70,12 26.32 -8.2:5 -2.E17 0.8%0
7 27i.6 376.7 27L.6 3i1.4 8.9 2834 J43.7 732.1 797.4 ES3.2 -76%.7 -523.7  20.11 2569 ~i0.157 5,972 G.BEMG
£ 270.0 276.1 279.9 317.9 0.9 2%L.9 JEB.l 747.7 Bl4.7 622.4 -762.1 -566.7  20.896 725.12 12531 -B.0E2 G.7¥AO
9 260.9 25£.4 280.9 252.2 0.9 1%5.0 £71.8 7364 E67.2 621.4 -£71.8 -510.4 i9.2 2.%6 -17.760 -18.740 0,2590
19 257.3 225.1 257.2 265.2 0.0 125.5 &35.7 £52.9 277.2 67A.0 -232.7 -623.5  16.12 70.E7  -19.7213 -16.5%1 0.9900
11 254.9 782.9 754.9 236.2 0.0 127.4 E54.7 ©£25.5 R31.9 678.5 -£54.7 -5£3.1 18.%% B2 -18.382 -12.450 0.5500
WEI/AL WCER/AL T82/73% POZ/POY EFF-AD  EFF-P
LBY/SEC ¥S/SEC PSR ROTR
S¢rT S % *
1g.95. 92.2% i.05e6 1.1727 25.11 B5.45
»



50 PERCEMT DESIGY SPEED {STATIR PERFOPMANCE}

St v-1
¥/SEC
177.1
169.8
161.7
143.6
126.1
171.7
172.2
122.3
118.5
1i1.9
101.4

B-1
DEGAEE
45,5
42.8
39.1
33.7
2.5
32.6
1.4
20.1
28.7
21.2
3%.3

Feb R D 00N TV N A N e

pek

Soumunmu s 32

ok
Y

V-1
FT/SEE
589.9
557.1
530.4
471.1
413.7
393.4
400.9
492.9
388.7
257.1
332.7

W
and

Laa R RV-Ha LR (R B IS

Yok ek

-2
¥/5EC
186.9
igs.8
178.1
139.1
136.5
135.4
125.2
132.23
i26.1
115.7

B-2
DEGREE

i
- d

OBdS
W@ Ma

td
.
R0 N

NCOPR.

CHNLET

3]
6226.20

-1
¥/SEE -
122.6
127.5
127.2
119.9
105.4
102.6
104.3
106.%
104.0
95.9
2.1

V-1

0.5336
8.5117
0.4875
08,4329
.3792
0.3656

L3671
0.3622
0.3551
0.3356
0.3935

-1
FT/SEC
421.8
418.2
417.8
332.5
349.2
2356.5
342.1
342.7
341.3
314.5
275.9

INLET
LBu/5eC
86.20

Y-z

WiSEC
125.9
1%.2
179.1
135.3
129.1
136.5
135.4
126.2
132.1
175.9
115.0

#-2

0.5622
0.55%3
0.5461
0.4755
§.41%
0.4114
0.4113
0.4103
0.2929
0.37%
0.3473

Y4-2
FT/SEC
616.9
£05.5
524.3
£09.5
456.2
447.9
4676
447.9
532.5
413.1
377.2
woez
INLET
YS/3EC
23.19

RIPFOIL AZRODYNAMIC SUMMARY PRINT ,
BEN 40 111 SPEED CO3E 59 POINT 80 3

vo-1 ¥3-2 PHE/M-1 PHGM-2 EP5I-1
M/SEC. M/SEC ¥5/M2 SEC ¥S5/¥2 SEC  PAGIEN
121.7 £.2° 1E0.71 Z218.78 8.4548
112.6 1.2 363.51 221.56 £.4052
93.6 -2.6 16L.02 215.69 8.2443
73.0 ~7.7  152.27 199.11 5.1562
57.56 -2.2  124.15 175.56 B5.6325
55%.6 0.7 122.70 157.19 -5.0139
63.7 -0.2  135.24 157.03 ~3.6652
5L.6 -1.6 133.35 166.51 -5.0735
56.7 -5.5  129.83 169.56 ~3.3719
57.7 ~7.7 119.51 152.26 -0.2348
56.7 -i2.5 142.25 izg.z2 ~3.2397
Cs Inen BEV  TBN  D-FAC QwEGEE
DEGPLE DEGREE DEGPET DEGREE TOTAL
-3.91  -5.95 15,13 44.27 0.09587 0.227%
-8.58  -6.45 12,32 4243 0.0524 0.13%)
-12.67 -3.20 10.00 39.9% 0.0157 6.1192
-18.29 -15.04 7.19  26.50 0.0590 0.1%65
-21.50 -16.14 9,12 32.35 0.5413 0.1116
-21.21 -15.47 9.21  32.82 0.030% 0.0793
-22.29 -16.5% 9.21 321.75 0.0343 0.68R2
-23.72 -17.73 .51  329.73 0.0379 0.034%
-27.24 -21.02 9.56 31.50 B.0463 5.1112
-27.63 -20.73 10.32 324.68 0.0540 0.1423
-29.28 -23.14 30.33 40.44 0.0593 0.20%0
¥9-1 v3-2 PHOI-3 PHOM-2  PLT TE
FT/SEC FT/SEC LBW/FT2EEC LBM/FTZ2SEC  SPAN
3204 4.0 2Z.91 £5.01 0.5523
267.6 2.9 2.2 45.28  0.599G1
326.8 -3.7 32.82 48,17 0.1419
259.1  -75.2 2i.19 2.9 5.2952
2232 -3 | 27.48 324,92 .5526
213.2 ~2.2  26.36 24.25% - g.6182
293.8 -2.7 25.80 24,22 . D.B553
7252.9 ~5.1 27.3 25.16  9.7197
126.0 -71.4 26.5L 32.97  8.2625
i23.3  -U5.2 256.27 21.20 - 0.9141
185.2 0.9 21.27 28,32 B8.9571
T0/10 P32/°01 P3/P3  EFF-AB
STREE STABE STQSE
1.0366 4.9359 1.1518 77.13

EPSI-2
PADIAY
£.48231
3.59712
8.5623
5.95255
-5.0522
-0.9257
-0.0254
-3.6571
-0.0763
-5.0267
~5.6352

1055-p

TOTAL
9.6523
0.0224
0.6264
0.0295
0.6382
5.6221
0.9265
6.G271
65,6322
0.5520
0.0634

£Psi-1
DEGREE
26.5631
23.315
19.728
11.277
3.3z2%
-B.755
~2.763
4,565
~-2.855
~-11.737
-14.382
EFF-p
STAGE
o

”~
77.62

227
PGl

4.%6%
56,9775
B3.9537
0.2216
0.9255
£.9329
8.9323
8.9315
9.9397
0.9394
0.9873

EPSI-Z
EFEE
£.762
£.118
3.572
2.0632
~5.219
-1.473
~2.526
-2.£98
-8.373
4.7
-5.543

P0/P0

STAGE

1.71312
1.2211
1.2123
1.17e2
1.1495
1.1447
1.14559
1.1827
1.1299
1.1163
1.9%1

TOfT3 %EFF-A
T67-576 T6I-515

STAE

1.6764
1.G714
1.0857
1.65%3
1.0576
1.0529
I.0575
£.0517
1.05%3
1.0521
1.0519

72.79
£2.47
27.69
25.97
77.32
74.34
72.72
75.21
79.71
£1.41
51.25

XEFF-P

75.50
£2.27
22.03
35.“5}, -
J7
75.83
75.27
75.68
71.22
62.30
B1.29



001

AIRFOIL AERODYNAMIC SUMMARY PRINT
50 PERCENT DESIGN SPEED (ROTOR PERFORMANCE) RUN NO 111 SPEED CODE 50 POINT NO 7

SLov-l V-2 VM-1. VM2 Vo-1 0 Vp-2 y-1 U-2  ¥*-1 v*2 Vot-1 VO'-Z RHOVM-1 RHYM-2  EPSI-1 EPSI-2
M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC W/SEC WM/SEC M/SEC M/SEC M/SEC M/SEC KG/¥M2 SEC KG/%2 SEC RADIAN RADIAN

1 63.4 170.0 63.4 115.2 0.0 125.0 142.9 166.0 156.4 122.2 -142.9 -41.0 76,92 148.73 0.5977 D.5104
2 67.6 161.7 67.6 113.8 0.0 114.8 152.1 1M.7 166.5 126.8 -152.1 -55.9 81.83 1§7.43  D.4175 0.4378
3 716 '151.5 71.6 111.9 0.0 102.2 161.0 175.4 176.2 133.7 -151.0 -73.2 86.45 145.46 0.3331 9.3669
4 °79.2 132.9 79.2 104.5 0.0 82.2 184.6 183.6 200.8 149.9 -184.6 -107.5 95.07 136.31  0.1215 0.1778
5 80.8 118.3  80.8 934 0.0 72,5 210.7 208.6 225.7 165.0 -210.7 -136.1 96.93 129.81 -0.0774 0.005%
6 80.4 113.2 £1.4 8.8 0.0 70.3 222.5 218.0 235.6 172.4 -222.5 -147. 96.45 114.27 -0.1459 -0.0674
7 80,1 113.5 80.1 91.0 0.0 67.8 228.1 222.8 241.8 179.7 -223.1 -154.9 86.15 117,16  -0.1773 -0.1042
B 73.6 114.8 7%9.6 93.5 0.0 66.6 233.7 227.5 246.9 186.1 -233.7 -160.9  95.61 120.50  -D.2109 0.i518
g 77.0 107.3 77.0 B1.5 0.0 62.2 250.1 241.7 261.7 199.7 -250.1 ~179.5 92.65 112,727  -0.3059 -0.257%
10 76.1 99.3 76.1 77.6 0.0  62.0 255.2 246.5 266.3 200.2 -255.2 -184.5 91.56 99.31  -5.3306% -D.2932
11 7s5.4 89.6 754 658 0.0 60.9 260.1 251.2 270.8 201.3 -260.1 -199.3 90.77 83.89 -D.3353 -D.3208
St B-1 -2 8'-1 B8'-2 M1 M2 M-l ®-2 INLS INOM DEV  TURN D FAC OMEGS-B LOSS-P  PD2/ XEFF-A XEFF-P
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE T0iR.  TOTAL  POL TOTAL TOTAL
1 0.0 47.0 65.73 19.34 0.1940 0.5125 0.4737 0.3685 ~ 0.70 4.79 7.40 45.44 0.4032 0.:931 0.0206 1.2788 94.20 94.40
2 0.0 45.2 65.77 26.09 0.2072 0.4373 0.5099 0.3821 2.05 5.76 8.30 39.68 0.4066 0.053. 0.0167 1.2627 94.38 94.57
3 0.0 -22.5 65.82 33.25 £.2195 0.4565 0.5802 0.4030 3.38 6.77 9.80 32.57 0.391 0.0512 G.DI00 1.2426 95.8% 95.97
4 0.0 38.3 66.71 45.94 0.2429 0.4005 0.6162 0.4516 4.81 7.0 10.13 20.77 ©0.3705 0.03%0 0.0070 1.2078 95.42 95.54
5 0.0 37.8 69.03 55.47 0.2480 0.3554 0.6927 0.4950 4.87 6.72 9.9 13.57 0.3663 O0.1658 0.0177 1.1757 84.00 85.36
6 0.0 38.1 70.15 58.80 0.2467 0.3398 0.7261 0.5173 5.01 6.74 8.50 11.35 0.3632 0.1355 0.0215 1.1650 78.07 78.55
7 0.0 36.4 70.55 59.33 0.2459 0.3407 0.7420 0.5395 5.21 6.2 6.95 11.33 0.3445 0.122% 0.019% 1.1650 79.21 79.66
8 0.0 35.1 71.19 59.53 0.2444 0.3449 0.7577 0.5590 5.67 7.23 5.93 11.66 0.3311 0.1147 0.0183 1.1670 79.88 80.32
9 0.0 35.1 72.91 63.74 0.2363 0.3215 0.8028 0.5988 5.77 7.1 5.27 9.17 0.3128 0.1302 0.0i83 1.1561 74.56 75.07
16 0.0 38.3 73.43 66.9% 0.2333 0.2974 0.8168 0.5992 5.32 6.70 6.43 6.47 0.3214 0.1605 0.0197 1.14724 68.11 68.71
11 0.0 42.6 73.82 70.81 0.231% 0.2679 0.8305 0.6017 4.77 6.11 3.20 3.0l 0.3256 D.1855 0.0189 1.1293 62.25 62.90
SL V-1 - v-2 UM-1 VM2 W0-1 Vo-2 0 U-1 g-2 V'3 V2 y0t-1 W'-2  RHOUM-1 EHOYM-z  EPSI-1 EPSI-Z PLCT TE
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC F¥/SEC FT/SEC LBW/FT2SEC LBMW/FT2SEC DEGREE DEGHEE SPAN
1 207.9 557.6 207.3 377.8 0.0 -410.1 469.0 544.5 513.0 401.0 -469.0 -134.4 15.75 39.46  29.039 29.245 0.0590
2 221.89 530.4 221.9 373.3 0.0 375.8 499.0 560.0 546.1 415.9 -499.0 -183.3 16.77 30,19 23.924 25.092 0.1000
3 234.9 497.2 234.9 367.0 0.0 3354 5284 575.6 5738.3 438.6 -528.4 -240.1 17.71 29.73 13.083 20.972 0.1500
4 259.7 436.2 259.7 342.9 0.0 269.6 605.6 622.2 658.9 491.8 -605.6 -352.6 = 19.47 27.92 6.953 10.187 0.3000
5 265.1 388.0 265.1 306.5 0.0 237.9 691.4 5B84.3 730.5 531.5 -697 .4 -445.4 19.85 28.7% -§.434 0.312 0.5000
6 263.7 371.5 263.7 291.3 0.0° 2309.6 730.1 715.4 776.3 565.5 -730.1 -484.B  19.75 23.30 -8.357 -3.851 0.6000
7 262.8 372.3 262.8 293.5 0.0 222.6 748.5 731.0 793.3 589.5 -748.5 -503.4 19.69 23.99  -10.157 -5.972 0.65%0
8 2h1.3 376.8 261.3 306.9 0.8 218.5 766.9 746.5 BI0.2 610.7 -766.9 -528.0  19.58 23.68 -12.085 -8.122 0.7000
9 252.7 352.2 252.7 286.9 0.0 204.2 B820.6 793.1 B858.7 655.1 -820.6 -588.9 13.98 22.99  -17.583 -14.750 ©0.8500
10 249.6 325.9 249.6 254.7 0.0 203.4 837.4 808.7 873.8 656.7 -837.4 -605.3 18.75 20.384 -18,953 -16.800 0.9000
11 247.3 2094.1 247.3 215.8 0.0 199.8 853.4 £24.2 888.5 €60.6 -B53.4 -624.4 18.59 17.18  -19,299 -18.387 0.9500
WC1/AL  WC1/AL . TO?!TOI PO2/P0Y EFF-AD EFF-P
tBM/SEC KG/SEC ROTOR  ROTOR
SOFT s % X
18.40  89.20 1.0599 1.1905 85.35 B5.71
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AIRFOIL ACRODYNAMIC SUAMARY PRINT oo
50 PERCENT DESIGN SPEED {STATOR PERFORMANCE) RUN NO 111 SPEED CODE 50 POINT NO 7

St V-1 V-2 V-1 -2 V-1 v5-2 RHOVM-1 RHOVM-2 EPSI-1 EPSI-2
M/SEC  WFREC.  M/SEC M/SEC - W/SEC  M/SEC KG/M2 SEC XG/t2 SEC RADIAN RADIAN

C 1 177.2 179.5 128.2 179.5 122.3 4.6 163.59 218.78 0.4684 0.0836
Coh 2 168.4 177.1  125.00 177.1 1123 1.3 160.31 218.50 0.4124 0.0729
[y 3 158.3 159.9 122.2 169.9 100.6 -2.8 '157.40 211.72 0.3508 0.0634
P 4 140.7 147.8 114.8 147.7 81.3 -6.7 139,32 185.86 0.1995 0.0364 L
o 5 - 125.5 '132.4 10z.6 132.4 72.3 -3.1 1...88 166.68 0.06588 -0.0028 T s
L & -120.5 129.5 ~ 98.0 129.5 70.3 -1.9 125.17 162.82 -0.0142 -0.0248
3 j 7 121.0 - .129.8  1p0.1 - 129.8  63.0 -2.0 127.90 163.17 -0.0493 -0.0355
N 8 122.5 130.5 102.6 130.4 66.9 -2.6 131.09 163.92 -0.0897 -0.0562
.k 9 117.2 126.3 98.9. 126.1 63.0 -6.7 125.7 157.57 -0.1763 -0.0761
i 10 111.1  120.1 91.6 119.8 62.9 -7.9 115.92 148.87 -0.2193 -0.0866
s i1 193.5 111.6 82.9 110.9 62.1 ~l11.7 108.44 137.097 -0.2551 -0.0%67
i St B-1 B-2 -1 M-2 INCS I6CH BDEV - TURN.  D-FAC OMEGA-B LOSS-P P02/ PO/PO 1O/ XEFF-A XEFF-P
[ - DEGREE DEGREE DEGREE DEBGREE DEGREE DEGREE TOTAL TOTAL P01 STABE ~ STABE TOT-5T6 TOT-ST6
- 1 45.8 1.4 0.5355 0.5431 -8.64 -5.68 15.29 44.38 0.1326 0.2332 0.0537 0.9586 1.2252 1.0772 77.52 78.17
2 43.8 0.4 0.5087 D.5364 -8.67 5.5 12.37 43.35 0.0928 0.1462 0.0383 §.9763 1.2309 1.0725 84.53 85.99
3 40.6 ~0.9 0.4781 0.5152 -11t.16 -7.79 9.91  41.55 0.0707 0.0980 0.0233 0.9360 1.2227 1.0651 B9.58 89.88
4 35.6 ~2.6 0.4246 0.4472 -17.34  -13.10 7.43  38.20 0.0979 0.1308 0.0330 0.9350 1.1874 1.0579 @87.05 87.36
5 35.2 -1.3 0.3779 0.3993 -18.77 -13.41 8.75 36.52 0.I027 0.1003 0.0271 0.9997 1.1632 1.0565 - 78.24 73.7)
] 35.7  -0.8 0.3626 0.3%02 -18.15 -12.41 -5.26 36.50 0.0929 0.0667 0.0185 €.9242 1.1580 1.0570 75.19 75.71
7 34.2 --0.9 0.3640 0.3911 -19.60 -13.73 9.28 35.06 0.0943 0.0725 0.0205 0.9936 1.158) 1.0564 75.98 75.48
8 33.1 =1.1 0.3685 0.3932 -20.70 -14.70 9.12 © 34.25 0.0979 0.0783 0.0225 0.9930 1.1584 1.0565 76.02 76.51
9 32.6 -3.0 0.3523 0.3803 -23.31 -17.09 9.34 35.64 0.1017 0.0882 0.0263 92.9928 1.1457 1.0%62 70.70 71.26
19 33.7 -3.8 0.3335 0.3609 -23.55 -17.31 10.03 38.46 0.1155 0.1219 0.0369 0.9910 1.1325 1.057¢ 63.58 64.21
1 37.3 -5.9 0.3101 0.3347 -26.38 -20.24 - 10.50 43.18 0.1432 0.1878 0.0573 0.9879 1.1161 1.0571 55.92 56.61
St V-1 V-2 -1 V-2 Vo-1 Vi)-2 PHOYM-1 RHOVM-2  PCT TE EPSI-1 EPSI-2
FT/SEC  FT/SEC - FT/SEL FT/SEC FT/SEC FT/SEC (BM/FT2SEC LBM/FI2SEC  SPAN DEGREE  DEGREE
1 581.4 .589.1 420.6 588.9 401.4 15.2 33.52 44.81 0.0430 26.830 4.790
2 552.6 580.9 410.0° 5B0.9 - 370.5 4.1 32.83 44.75 0.0901 23.623 4.177
3 - 519.4 -557.5 401.00 557.4 330.1 -9.2 32.24 43.36  0.1410  20.101  3.633
4 461.5 485.1 376.7 484.6 266.6 -21.9 30.38 38.07 0.2989 11.433 2.087
5- 411.9 434.5 336.7 434.4 237.2 -10.C  26.%6 34.14 . 0.5086 3.367 -0.161
6 395.8 425.0 ~3z1.5 425.0 230.8 -6.3 25.64 33.35 0.56103 -0.816 -1.4i8
7 397.1 425.8 -328.4 425.8 223.2 -6.5 26.19 33.42 0.6598 ~2.824 - ~2.9832
: 8 402.0 428.1 336.7 428.0 21%9.%6 -8.5 25.85 33.57 0.7107 -4.626 ~Z.648
9 384.6 414.4 3244 413.8 206.6 -22.0 25.74 32.27 0.8620 -10.100 -5.358
i 10 364.7 394.0 300.6 393.1 206.5 -26.1 23.7% 30.49 0.9101 -12.087 -4.965
i 11 339.7 366.0 271.9 364.C 203.7 -38.3 21.39 28.07 = 0.%571 -14.515 -5.538
| NCORR WCORR . WCORR 10710 POZ/POl PO/FQ  EFF-AD EFF-P
INLET INLET -~ INLET STAGE STAGE STAGE SFTAGE
! - RPM LBM/SEC KG/SEC % X
6235.10 82.00 37.19 1.0599 0.%66 1.1746 78.59 79.08
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' : AIRFOIL AERODYNAMIC SUMMARY PRINT
50 PERCENT DESIGN SPEED {ROTOR PERFORMANCE} Rixt NO 311 SPEED £GDE 30 POINT HD - 6

SLov-l V-2 V-1 w2 W-1 vo-2 U-1 g-2 V-1 ¥'-2 ¥3'-1 V3°'-2 PHOVM-1 PHOVM-2  EPSI-1 EPSI-2
M/SEC M/SEC M/SEC MfSEC 'MJSEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC XG/M2 SEC ¥G/M2 S.C RADIAN RADIAN

RFBomuonawnm ¥

1 62.3 168.2 62.3 111.2 0.0 126.1 143.2 165.2 156.2 118.2 -143.2 -40.1 75.72  143.87 0.5085 0.51%5
Z 66.5 161.6 86.5 1115 0.0 117.0 152.4 171.0 166.3 123.9 ~152.4 -34.0 80.61  144.82  D0.4191 0.4379
3 70.4 152.3 0.4 "110.6 0.0 104.5 161.3 175.7 176.0 131.4 -161.3 -71.0 85.15  144.17  0.3349 0.3657
4 78.0 132.8 78.0 102.6 0.0 £4.3 184.9 190.0 200.7 147.3 -183.9 -105.7 93.72  134.35  0.1227 0.1773
5 79.6 117.9 79.6 92.2 ©.0 73.6 211.1 208.9 225.6 163.7 -211.1 -135.3  95.59  119.7 -0.0773 0.0047
6 79.1 113.6 79.1 87.2 0.0 72.7 222.9 218.4 236.6 169.8 -222.9 -145.7  95.06  112.76 -0.1467 -0.0682
7 78.8 113.9 78.8 B9.5 0.0 70.4 228.5 223.2 281.8 177.1 -228.5 -152.8 94.73  115.80 -0.1783 -9.1052
8 78.3 118.7 78.3 91.4 0.0 69.2 234.2 227.9 245.9 183.2 -234.2 -158.7 94.16  118.26 -D.2119 -0.1428
9 75.8 107.5 75.8 85.2 0.0 65.5 250.6 242.2 261.8 196.2 -250.6 -176.7  91.23  109.8%  -0.3061 -9.2579
10 748 100.7 7.8 76.1 0.0 B6.1 255.7 246.9 266.4 196.2 -255.7 -180.B  90.17 97.67 -0.3292 -0.2932
11 78.1 92.6 74.1 65.3 0.0 65.6 260.5 251.7 270.9 197.2 -260.6 -136.1  89.39 B3.52 -0.3357 -0.3207
SL -B-1 B2 B'-1 8'-2 M1 M-2 M-1 M-2 INCS INCM DEV TURN O FAC OMEGA-B LOSS-P P02/ XEFF-A %EFF-P
DEGREE DEGREE DEGREE DEGREE , DEGREE DEGREE DEGREE DEGREE TOTRL  TOTAL POI  TOTAL TGTAL
1 0.0 48.2 66.18 19.60 0.1807 0.5062 0.4777 0.3559 1.16 5.19 7.66 46.58 0.4289 0.1277 0.0255 1.277% 92.91 93.16
2 0.0 46.3 66.18 25.77 0.2036 0.4€65 0.5088 0.3729 2.45 6.17 7.9 49.41 0.4253 0.093% 0£.0188 1.2665 93.86 94.06
3 0.0 43.5 66.22 32.7 0.2157 0.4585 0.5391 0.395¢ 3.78 7.17 9.29 33.47 0.4052 0.0544 0.0107 1.2433 95.79 95.84
2 0.0 39.5 67.07 45.93 0.2389 0.3995 0.6151 0.4632 5.16 7.45 10.18 21.09 0.3850 0.0307 0.0075 1.2130 95.25 95.37
5 0.0 38.6 59.35 55.69 0.2340 0.3540 0.6918 0.4914 5.19 7.04 10.12 13.67 ©£.3733 0.0921 0.0165 1.1817 B5.41 85.75
6 0.0 29.6 70.47 53.90 0.2426 0.3402 0.7252 0.5087 5.3 7.06 £.60 11.57 0.3771 0.1363 0.0217 1.1722 78.58 79.07
7 0.0 37.3 70.93 59.39 0.2417 0.3413 D.7432 0.5308 5.53 7.21 7.0L 11.59 0.3532 0.1245 0.0197 1.1725 79.62 B0.C8
8 0.0 36.8 71.51 59.76 D.2401 0.2637 0.7569 0.5290 5.99 7.55 6.16 11.76 0.3465 0.1200 0.01%0 1.1736 73.73 .18
9 0.0 37.2 73.20 63.97 0.2321 0.3216 0.89?1 0.5870 6.06 7.48 5.50 9.23 0.3301 0.1291 0.0194 1.1516 74.13 - 74.67
10 0.0 230.7 73.70 66.97 0.2292 0.2009 0.8162 0.5853 5.60 6.97 6.44 6.73 0.2311 0.1716 0.6211 1.1518 67.90 6B.5%
11 0.0 44.9 73.09 70.53 0.2271 0.2759 0.2300 0.5878 5.04 6,38 7.92 3.55 0.346% 0.1971 0.0204 1.1511 62.59 63.29
y-1 V=2 W1 V2 W-1 V-2 U1 g-2 Vel V2 w1 Y0'-2  BHOVM-1  RHOVN-Z EPSI-1 EPSI-2 PCT TE
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC ET/SEC FT/SEC FT/SEC LBM/FT2SEC LEM/FT2SEC DEGREE DEGREE SPAM
204.5 s51.7 204.5 364.9 0.0 413.8 469.8 545.5 512.4 387.9 —469.8 -131.7  15.51 29.47  25.143 29.248 0.9500
218.3 530.4 218.3 365.9 0.0 383.9 499.3 561.0 545.5 406.5 499.9 -177.1  16.51 2965  24.015 25.090 0.1000
731.1 499.8 231.1 362.7 0.0 233.8 529.3 575.6 577.6 431.0 -529.3 -232.8  17.44 29.53  19.187 20.952 0.1500
255.8 435.7 255.8 336.8 0.0 276.5 606.5 623.3 658.3 483.4 -6065.6 -3¢6.3  19.20 27.52  7.032 10.158 0.3000
761.1 387.0 261.1 302.4 0.0 241.5 692.7 685.6 J40.3 537.2 -692.7 -384.1  19.58 2553  -4.630  0.270 0.5000
250.6 372.6 259.6 286.1 0.0 238.6 731.4 716.7 776.2 557.1 -731.4 -478.1  19.47 23.09  -8.405 -3.910 0.6900
758.7 373.6 258.7 293.7 0.0 230.8 749.9 732.3 793.2 531.1 ~749.9 -501.4  19.4D 23.72 -10.219 -65.928 0.6500
257.0 376.3 257.0 300.0 0.0 227.1 768.3 747.8 810.1 690.9 -768.3 -520.7  19.29 2527 -12.122 -B.18% 9.7000
7288.6 352.6 248.6 279.6 0.0 214.9 822.1 795.5 858.8 643.6 -822.1 -579.7  18.69 22.50 -17.539 -14.776 0.8500
10 245.5 330.6 245.5 243.5 0.0 216.8 838.9 B810.1 B74.1 643.7 -338.9 -593.3  18.47 20.00 -18.862 -16.201 0.9000
11 243.3 303.7 243.3 214.3 0.0 215.2 854.9 825.7 988.8 647.0 -854.9 -610.5  1B.31 17.13  -19.234 -18.37% 0.9500
W1/A  WC1/AL 102/701 PO2/POL EFF-AD  EFF-P
LBM/SEC KG/SEC ROTRR  ROTOR
SQFT S : % X
18.11  83.38 1.0618 1.1%5 85.18 £5.56
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AIRFOIL AERODYNAMIC SYMMARY PRINT

50 PERCENT DESIGN SPEED (STATOR PERFORMANCE) RUN NO 111 SPEED CCDE 50 POINT NO 6
SL V-1 V-2 V-1 -2 -1 - V-2 PHOVM-1 RHOVM-2 EPST-1 EPSI-Z
M/SEC  M/SEC  M/SEC  #4/SEC  M/SEC  M/SEC KG/M2 SEC XG6/M2 SEC RADIAN RADIAN
1 175.0  174.4 124.1 174.4 123.4 5.2 158.78 215.92 0.4673 0.083%
2 168.0 1734 122.5 173.4 1150 1.6 157.55 216.25 0.4106 0.0724
3 158.7 166.2 . 120.6 166.2 103.1 ~2.6 155.8% 208.22 0.3486 0.0630
4 140.1 144.1° 112.7 144.0 83.3 -6.3  146.15 182.97 0.1975 0.0363
5 124.9 128.6 101.1 128.6  73.4 -3.3 - 130.33 163.49 0.0582 -9.0021
6 120.6 126.3 86.2 126.3 728 -2.1 123.45 160.18 -0.0136 -0.0235
7 .121.1 126.7 9B.4 126.6 76.6  -2.5 126.32 160.71 -0.0383 -0.0343
8 122.1 127.3 100.3 127.2 63.56 -2.9 128.73 161.34 -0.079% -0.0451
9 117.0 123.Z2 9.4 123.1 £6.3 -6.1 123.13 155.16 -0.1773 -0.0753
10 112.0 117.8 89.7 117.6 67.1 -7.1  113.95 147.38 -0.2115 -0.0851
11 105.7 110.1 81.9 109.6 66.8 . -10.3  193.61 136.52 ~0.2558 -0.0954
5t B-1 B-2  M-1 M-z INCS INCM DEV  TURN U-FAC OMEGA-B LOSS-P - PD2/ PO/P0  TO/T XEFF-A. XEFF-P
DEGREE - DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL  POL STAGE  STAGE TO7T-Si6 701-576
1 47.0 1.6 0.5279 0.5252 -7.47 -4.51 15.51 45.33 (.1517 0.2170 0.0590 0.9525 1.2283 1.0779 73.00 78.6%
2 44.8 0.5 0.5066 0.35238 -7.58 -4.45 12.48 44.33 (.1156 0.1327 0.0311 0.9787 1.237% 1.0739 85.2% £5.69
3 41.7 ~0.9  0.4785 0.5926 -10.11 -6.73 9.95 42.56 (.0987 0.0%:2 0.0225 0.9865 1.2292 1.0577 89.3% 0.1
4  36.8 -2.5 0.4203 0.4348 -16.16 -11.61 7.50  39.31 (.1237 0.1213 0.0306 0.9%62 1.1%90 1.0593 &87.75 88.05
5 3.0 -1.5 0.3755 0.3370 -17.9% -12.58 8.61 37.49 .1324 0.0955 0.0258 0.3912 1.1700 1.0575 73.98 8043
6 37.1 -1.00 0.3618% 90.3794 -16.71 -10.97 9.14 38.05 0.126%4 0.0510 0.0170 0.9937 1.1660 1.0581 .05 75.58
7. 356 -1.1 0.3635 0.3807 -1B.16 -12.23 9.04 36.75 0.1267 0.0628 0.0178 0.9945 1.1663 1.0585 76.8B6 77.36
8 34.7 -1.3 0.3665 0.3825 -19.97 -13.08 8.% 36.04 0.1283 0.0653 O0.0187 0.9342 1.1865 1.0588 76.65 77.16
5 34.6 -2.8 ©0.3508 0.3700 -21.30 -15.08  9.56 37.43 0.1337 0.0749 0.0224 0.9939 1.1546 1.0591 71.10 71.63
10 37.0 -3.4 0.3351 0.3530 -21.23 -14.99 10.35 40.46 0.1520 6.1070 0.0323 0.9320 1.1430 1.0608 63.16 64.E3
11 39.7 -5.3 0.3158 0.3291 -23.95 -17.82 11.12 44.97 0.1350 0.1718 0.0525 0.9885 1.1280 1.0515 357.01 57.75
St vl v-2 Vi1 Vi-2 vo-1 V-2 PHOVM-1  RHOVM-2  PCT TE EPSI-1 EPSI-2
FT/SEC FI/SEC FI/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC 1BM/FTISEC  SPAN DEGREE DEBREE
1 574.2 572.4 407.1 572.1 404.9 17,0 32.52 44,02  0.0830 26.772 4.716
2 551.2 56B.8 401.8 568,8 377.4 5.2 32.27 44.29 0.0901 23.523 4.130
3 ' 520.6 545.4 - 395.6 545.3 338.3 8.7 31.92 42.85  0.1419  19.973 3.610
4 459.8 472.9 389.7 472.5 273.3  -20.7 28.93 37.47  0.298% 11.316 2.032
5 409.8 422.1 331.6 421.9 240.8 -10.7  2b.69 33.48 0.5086 3.336  -0.120
6 395.7 414.3 3156 443 238.7 -7.0 25.28 32.81 0.6103 -0.781 -1.354
7 397.3 415.6 322.8 Al5.5 231.5 -8.1 25.87 32.41 0.6598 =2.7710 -1.9%%6
8 . 400.5 417,5 328.1 4i7.4 228.2 -2.5 26.36 33.04 . 0.7107 -4.580 ~2.584
8 383.9 4064 3164 403.9 217.4 -18.9  25.22 31.78  0.8520 - -10.157 -4.312
W 3674 3866 295.2 385.2 2200 ~-23.4 23.24 30,19 0.9101  -12.1i8 -4.933
11 386.7 361.1 268.6 353.5 219.3 -33.8 - 2L 27.%  0.%57F -14.659 -5.822
HCORR WCORR  WCORR /10 Pa2/P0Y PO/P0 - EFF-RD  EFF-P
INLET INLET  INLET STAGE STAGE  STAGE STAEE
RPM LBM/SEC KG/SEC * %
6241.00  80.70 36.60 1.0618 £.9878 1.1819 79.21 79.71



vO1

RIRFOIL AERODYNAMIC SUPMARY PRINT
50 PERCENT DESIGN SPEED {ROTOR PERFOR¥ANCE) RUN HO 111 SPEED LODE 50 POINT KD 4

Loy V2o Wl w2 W-l W2 01 8.2 V-l Yz wel wWe2 PHOVM-1  RHOYM-2  EPSI-1 EPSI-2

WISEC M/SEC M/SEC M/SEC MfSEC M/SEC MJSEC ®/SEC M/SEC M/SEC M/SEC M/SEC KG/¥2 SEC ¥5/M2 SEC RADIAM RADIAN
1 60.3 166.4 60.3 106.8 0.0 127.56 143.1 166.2 155.3 113.5 -143.1 .35.% 2.4z 122.m 0.5%3 0.5099
2 543 156.8 653 7.1 0.0 1185 152.3 170.9 165.3 119.3 -152.3 294 78.17  140.05  0.219% 0.4353
3 68.1 1511 681 107.4 0.0 1063 161.3 17/5.7 175.1 i27.B -161.3 9.4 8261 14103 0.23352 ©.3645
s 154 1323 754 995 0.0 8.2 184.8 1899 19906 143.) -184.8 -102.7  90.95 13131 0.1205 0.1753
> 7.8 117.3 76.8 874 0.0 73.2 211.0 208.9 224.6 1I57.7 —211.0 -130.7 9729 114.32 00783 0.0082
6 7.3 1142 753 83.8 08 776 222.9 2184 235.5 163.8 -222.9 -160.7 92,03 19909  -0.1465 -0.0639
7 75.0 4.6 76.0 B5.7 0.0 5.1 228.5 223.1 240.8 170.p -228.5 -147.0 9L.71  111.65 5.1779 -0.1060
8 156 156 756 87.9 0.0 751 23811 227.5 246.0 176.7 —238.1 -153.8 9115 114.46  -0.2119 -0.1537
2 B.1 1087 731 810 0.0 72.5 250.5 242.1 260.3 123.0 -259.5 -139.5  58.40 105,14 -D.303% -0.2552
10723 1027 723 720 0.0 732 2556 245.8 265.6 1B8.0 —255.6 1736  G7.43 93.21  -0.3735 -D.7926
W 7.7 97.9 71.7 65.4 0.0 72.9 260.5 251.6 2M.2 1%0.3 260.5 1787 Bep 84.42  -0.3317 -0.31%
SL 8-1

B-2 8'-1 B8'-2 M-I M2 Mol.oq2 - INGS - INeM. PRV TURN D FAC OMEGA-B LOSS-P  PO?/ XEFF-A XEFF-P
DEGREE DEGREE DEGREE DEGREE DEGREE DESREER ZEGAEE DEGREE T0TAL.  TOTAL POl JOTAL TOTAL

0.0 . 49.7 65.83 19.51 9.1840 0.4397"9'.4743 0.3309 i.31

1 5.90  LB6 A7.27 0.4523 0.1290 0.0257 1.29% 9233 93.23
2 0.0 47.8 66.89 25.00 0.1965 0.4797 0.5052 0.3581  3.16. 6.87 " 8.22 40.88 0.4519 0.0045 0.0183 1.3637 93.97 94.17
3 0.0 44.8 66.92 32.90 D.20%2 £.4539 0.5352 0.3240 - 4.48 7.8 9.45 34.01 D.5231 .0459 0.0090 1.2541 95.52 ©5.59
4 0.0 414 57.74 46.05 0.2306 0.3969 0.6108 0.4z90 5.84 8.12 10.25 21.69 0.4979 0.0516 0.0077 1.2208 95.31 95.45
5 0.0 4L.7 70.03 56.15 0.2349 0.3510 0.6873 0.4704 5.86 7.71 10.59 13.88 0.4055 0.1131 0.018% 1.1903 B5.07 84.47
6 0.0 42.6 71.10 59.04 0.2335 0.3411 0. 7209 0.4892 5.97 7.7 8.75 12.07 0.4052 0.1277 0.0233 1.1833 73.40 75.91
7 0.0 41.3 71.60 59.51 0.2327 §.3323 0.7369 0.5083 6.16 7.83 7.13 12.09 0.3917 0.1415 0.0223 1.1852 78.53 79.08
8. 0.0 40.2 72.12 59.80 0.2312 0.3452 0.7527 0.5263  6.60 B.I5 6.21 12.32 0.3794 0.1363 0.0216 1.1850 78.67 78.19
9 0.0 415 73.73 64.21 0.2237 0.3239 0.7922 0.5603 6.5 8.01 5.73 9.53 0.3873 0.1621 0.0228 1.178% 72.6% 73.27
10 3.0 45.1 73.19 67.24 0.2211 0.3055 0.3125 0.5591 6.09 7.47 6.72 6.9 0.3720 0.1932 D.0235 1.1669 67.29 &73.01
11 0.0 47.9 74.56 69.77 0.2192 0.2907 0.8263 9.5652 5.52 6.85 7.16 4.79 D.3780 0.2093 0.0225 1.1511 5£.72 £4.88
SLoov-1 V-2 W1 W2 W-1 w2 g1y Vil ¥'-2 0 ¥0'-1 V02 PHOVM-X PHOUM-2  EPSI-1 £PSI-? PL7 17
FI/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FI1/SEC FT/SEC Fi/SEC FT/SEC FT/SEC IBM/FT2SEC 1BW/FT2SEC DEGREE [EGRET ©°3%
1 197.7 536.0 197.7 350.2 0.0 418.8 469.7 545.3 509.6 372.4 -459.7 -126.5 15.0% 2880 28.156 29.2:I% §.300
2 211.0 5242 211.0 351.5 0.0 3e3.9 439.8 560.8 582.5 391.3 599.8 -172.0  16.01 2B.68  24.040 25.039 #.3%0
3 223.5 495.8 223.5 352.3 0.0 33B.9 529.2 576.4 574.4 419.4 -529.2 -227.5  18.92 28.82  19.208 29.835 9.1
4 247.3 438.0 2473 326.3 0.6 286.1 606.4 623.1 654.9 469.1 -605.4 -337.0 18.63 Z6.85 6.50%8 10.100 %3000
5 251.9 329.9 251.9 285.9 0.0 256.6 692.5 685.3 736.8 515.8 -592.5 —428.7 18.95 23.43 -5.515  0.252 £.5000
6 250.4 374.7 250.4 274.8 0.0 254.7 731.2 716.5 772.9 537.4 -731.2 -461.8  18.85 22.34 -8.397 -3.945 15000
7 289.5 376.1 249.5 281.2 0.0 239.7 749.6 732.0 790.0 558.3 -749.5 -482.3 18.78 22.86  -10.130 -5.972 §.5560
B 247.9 379.2 247.9 7818.3 0.0 236.4 768.0 747.6 897.0 578.2 -763.0 -501.2  18.67 = 23.48 -12.0%9 ~8.232 0.7900
3 240.0 356.5 240.0 265.7 0.0 237.7 821.8 794.3 856.1 616.8 -£21.8B -556.6 18.19 21.53  -17.382 -18.734 0.8509
10 237.2 337.0 237.2 235.4 0.0 240.2 838.6 B809.8 B71.5 616.8 -235.5. -569.7 17.91 19.09  -1B.591 -16.765 0.9000
11 235.2 321.1 235.2 214.4 0.0 239.0 £54.6 B25.4 B36.4 624.3 -854.6 -586.4 17.7% 17.29 -18.979 -18.312 0.5509
WC1/A1  WCl/A1 1024101 POZ2/PDL EFF-AD  EFF-P
LBM/SEC KG/SEC ROTOR  ROTOR
SQFT S % *
17.500 B5.42 1.0652 1.2063 83.50 83.91



50 PERCENT DESIGN SPEED [STATR PERFOP.MANCE)

St

Pk ok

%] bd it 5

Pt pk )

sol

Lo~ Bt -R-R N R B3, 8- 5 2N N §

-1

M/SEC
172.6
165.6
156.9
138.9
123.7
120.7
121.3
122.5
117.6
113.1
109.8

B-1
DEGREE
48.5
46.3
42.9
38.7
3%9.1
40.0
39.0
38.0
38.7
41.4
43.0

v-1

FT/SEC
566.4
543.3
514.8
455.9
406.0
39%.1
398.1
401.8
385.7
371.0
360.2

v-2
M/SEC
166.0
165.1
158.4
136.6
121.9
119.9
120.8
121.9
117.8
112.9
107.1

B-2
DEGREE
1.8
0.7
0.7
-2.4
~2.0
1.4
-1.1
~1.4
~-1.8
-2.3
-2.9

V-2
FT/SEC
544.8
541.8
519.8
448.1
399.9
393.5
396.4
399.8
386.5
370.4
351.5
NCORR
INLET
RPM
6230.60

-1
M/SEC
119.1
7.7
115.9
- 108.9
96.0
92.4
88.3
896.5
921.9
85.2
20.9

M1

0.51%
0.4920
0.4720
0.4176
0.3707
0.3611
0.3629
0.3663
0.3510
0.337
0.3263

TM-1
FT/SEC
350.9
385.1
383.6
357.4
315.1
303.2
309.4
316.5
301.5
27¢.7
265.3

WCORR

INLET
LBM/SEC
78.00

yM-2
M/SEC
165.9

185.1

152.4
136.5
121.8
119.9
120.8
121.8
117.7
1i2.8
107.5

w-2

0.4936
0.4958
B.4771
0.4103
0.3650
0.3587

0.3613

3.3645
0.3517
0.3354
0.3187

ve-2
FI/SEC
544.5
541.8
519.8
7.7
399.7
393.4
396.3
393.7
386.3
370.1
351.0
WCORR
INLET
KG/SEC
35.37

¥o-1
M/SEC
124.9
115.5
106.6
2.2
78.0
7.7
76.3
75.5
733
73.3
74.3
NCS
DEGREE
5.3
-6.09
-8.83
-14.26
-148.84
-13.76
-1ale2
-15.77
-17.19
~16.90
<20.60

v0-1
FT/SEC
599.8
382.2
333.2
282.9
255.9
254.9
250.5
247.6
240.6
242.8
243.6

AIRFDIL RERODYNAMIC SUMMARY PRINT ,
RUN N0 311 SPEED CODE 50 POIAT %0 4

¥)-2  PHONM-1  RHOVM-2  EPSI-1
M/SEC ¥5/M2 SEC ¥G/MZ SEC  RADIAN
5.3 153.58  2(B.65 0.4564
2.0 35253  209.% 0.4029
-1.8  152.38  203.21 0.3470
-5.7 142.43  115.38 0.19%5
-4.3 12476  157.42 0.0652
-3.0 113.53  134.59  -0.0129
-2.4 12199 155.71  -0.04%2
-3.0 124.73  156.9%  -0.0303
-3.7 118.23  I50.67  -D.18%5
4.5 109.19  143.55  -.2161
-5.5 103.31  135.47  -0.2508
M DSV TIRN  D-FAC OMESA-B
DEGREE DEGREE DEGREE TOTAL
3.03 15.64 45.69 0.199% 0.2053
-2.97 12.63 45.66 0.153 0.1:17
5.46 10.15 43.6% 0.130% 0.0870
-10.01 7.6 41.08 0.1763 D0.1152
9.43 8.0z 41.17 0.1927 0.0710
2.0z B.66 41.48 0.1935 0.04%
-8.95  9.01 40.11 0.1297 0.046!
-9.77  8.87 39.53 0.1898 0.0477
-10.97 10.58 €0.53 0.19%9 0.0530
-10.56 11.57 43.62 0.2160 0.0903
-14.46 13.55 45.91 0.2498 0.1606
V-2 RHOVM-1  RHOVM-2 P(T TE
FT/SEC LBM/FT2SEC LEM/FT2SEC  SPAN
17.5  31.47 52.73  0.0430
6.3 31.24 33.00  0.0%01
5.4 3120 5162 9.1310
-18.5  29.17 36,12 0.2989
-14.3  75.55 32.26  0.5036
-9.3  24.48 31.66  0.5103
-7.9  25.98 31.89  0.6598
9.7 25.55 32.15  S.707
-12.1 28.21 20.86  0.8620
-14.3  22.36 29.40  0.9101
-17.9  21.16 27.75  0.9571
T0/70 PO2/POL PO/PO  EFF-AD
STAGE STAGE s:itz
1.0652 0.9893 1.193% 79.51

P51-2
RADIAN
0.0337
0.0739
0.0532
0.0385
0,8903

9.0214

~0.0322

0.0433

-0.0752

-0.0854

~0.9950

LO55-P

TOTAL
0.0373
0.9285
0.0208
0.0291
0.0182
0.9136
0.0131
0.0137
0.0191
D.0274
0.0592

EP5I-1
DEGREE
26.721
23.426
18825
11.437
3.552
2,759
~4.502
~16.313
~32.350
-14.885
EFE-P
STAGE
%
80.02

Po27

P
0.9655
D.9r1
n.987g
0.9871
59336
0.9358
09350
0.9353

—4.231
~5.501

P0/20

STAGE

1.2357
1.2433
1.236%
L.zRe?
1.1%16
1.1785
1.1797
1.1908
1.1698
1.1591
1.1%78

i) LEFF-R XEFF-P
STABE  TOT-STG TOT-3%6

1.078
1.67%6
1.0535
1.9613
1.0609
1.0630
1.0631
1.0635
1.065%
1.0571
1.0681

73,41
85.5)
21.37
B854
2.3
76.39
5.7
76.58
9 4
83,33
39.67

.03
55.92
91.63
83,75
.73



901

50 PERCENT DESIGN SPEED

{ROTOR PERFORMANLCE)

AIRFOIL AERUDTHAMIC SUMMARY PRINT o
REN WO 111 SPEED CODE 50 POINT X0 5

SLoov-1 V-2 -1 W2 W-1 w2 1 22 V-1 y-2 Wl w2 PHOYM-1  PHOTN-2  EPSI-1 EPSE-2
M/SEC M/SEC M/SEC M/SEC MJSEC M/SEC B/SEC MJSEC M/SEC M/SEC MJSEC M/SEC XKG/M2 SEC KG/M2 SEC PADIAN RATIAX
1 58.4 166.0 58.4 103.7 0.0 129.56 143.1 156.1 156.5 1i0.0 -183.1 -36.6 71.5% 136.23 0.9Y% 0.5032
2  62.3 3I60.0 62.3 1054 0.0 326.4 152.3 170.9 164.5 115.8 -152.3 -50.5 76.21 13900 9.5207 0.4355
3 66.0 151.0 66.2 1(4.6 0.0 1038.9 1Al.2 1/5.6 12.2 126.1 -161.2 -66.7 £0.54 138.5% 6.3339 D.362%
4  72.8 131.3 2.5 953 0.0 90.3 1B4.8 189.9 198.6 137.8 -185.8 -99.5 R8.47 126.6% 01195 00,1763
5 74.0 117.6 7.6 834 0.0 £2.9 211.0 208.8 223.5 151.0 -211.0 -125.9 £9.89 109.99 5.0%7 0.0051
6 73.7 1155 #.7 3813 0.0 82.0 222.8 218.3 234.7 15B.7 -222.8 -136.3  R9.45 i06.91 -6.1437 -5.0573
7 1.4 161 73.4 334 0.0 8.7 2B.5 223.0 239.9 165.0 -228.4 -182.3  £9.17 09. 4  -D.1757 -0.1052
B 722.9:.17.3  72.9 855 0.0 20.3 234.0 227.8 245.1 170.5 -235.0 -147.5 B88.63 112,88  -0.2097 -D.1432
9 76.6 110.8 J0.6 77.5 0.0 79.1 250.4 252.0 263.2 18).4 -250.4 -162.9 55.90 01.56  -0,.2021 -9.2591
10 65.8 1061 69.8 69.7 0.0 B80.0 255.5 245.8 264.9 1BY.7 -255.5 -166.7 82,97 91.97 ~D.3227 -8.2925
11 69.2 102.7 69.2 63.6 0.0 B0.6 260.4 251.5 269.4 187.4 -260.4 -170.9 B4.28 32.98  -0.3798 -0.31%
St 81 B-2 B'-1 B8'-2 M-1 M-2 M-1 M'-Z INCS INOM  DEY  TURM D FAC OMEGA-B LOSS-P P02} WEFF-R XEFF-P
DEGREE DEGREE DEGREE TEGREE DEGREE DEGHEE DEGREE DEGREE IOTAL  TOTAL POl TOTAL  T6%AL
1 0.0 50.9 67.5%4 19.16 0.1783 0.4985 0.4722 0.3304 2.46 6,56 7.22 £3.38 0.4813 0.1313 0.0262 1.2%55 93.43 93.28
2 0.0 48.7 67.58 25.54 0.1%04 0.4808 0.5029 0.3505 3.81 7.52 7.5 42.00 0.4670 D.0853 H.01% 1.2%5 %4.% 9.7
3 0.0 46.2 67.56 32.57 0.2018 0.4535 0.5328 0.3727 5.12 8.51 9.12 34.99 0.2475 0.0517 0.0102 1.25%1 95.13 5.23
4 0.0 43.6 68.42 46.36 0.2229 0.3939 0.6080 0.5133 6.51 8.80 10.5 22.06 0.435% 0.058¢ D.0109 1.2247 93.57 %53.%
5 0.0 44.8 70.68 56.42 0.2267 0.3515 0.6846 0.4513 6.51 B8.35 10.86 34.26 U0.8365 0.1349 0.0219 1,1932 82.42 32,87
6 0.0 45.0 71.70 5B.93 0.2255 0.3447 0.718% 0.8736 6.57 B8.30 8.59 12.73 0.4310 0.1577 0.0269 1.19%4 78.28 .79
7 0.0 43.8 72.18 59.37 0.2247 0.3464 0.7345 G.4923 6.74 B.42 6.99 12.81 O0.4168 0.1519 D.0251 1.1%5% 7B.37 7891
& 0.0 42.8 72.69 59.51 0.2233 0.2499 0.7503 0.5088 7.17 8.72 6.02 13.08 0.2958 n.1501 0.023% 1.1983 78.12 .63
9 0.0 452 74.26 64.28 0.2160 0.329 0.7951 0.5357 7.1z 8.5% 580 9.99 0.4025 0.3852 0.0255 1.1891 71.30 2.00
10 0.0 48.6 74.71 67.09 0.2135 0.3152 6.8105 0.5366 6.60 7.93 6.56 7.52 0.4116 0.2127 9.0260 1.1827 66.%5 67.73
11 0.0 51.5 75.06 69.44 0.2137 0.3044 0.8234 6.5407 6.02 7.35 6.83 5.62 0.2183 0D.7315 0.0252 1.1783 63.9% 54.79
Sv-1 V2 WMl VM2 V-1 w2 4-1  B-2 V-1 V-2 WD'-1 W-Z PHOVM-I PHOVM-2  EPSI-1 EPSY-2 PCT IE
FT/SEC FT/SEC FT/SEC FT/SEC FY/SEC FT/SEC FT/SEC FT/SEC FV/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC IBM/FI2SEC DEGREE DEGREE SPAN
1- 191.5 544.6 181.5 3340.4 0.0 425.1 469.5 545.1 507.0 360.9 -459.5 -120.0 14.%5 27.80 29.205 29.152 0.057)
2 204.4 524.8 204.4 345.7 0.0 393.9 4996 569.7 539.8 383.4 -£99.6 -165.8  15.51 28.87  23.079 23.955 0.190
3 216.5 495.4 216.5 343.2 0.0 357.3 529.0 576.2 571.6 407.1 -525.0 -219.0  15.43 28.38  19.187 20.8%7 0.1500
4 238.9 430.9 238.9 3128 0.0 295.4 606.3 622.9 651.6 452.1 -605.3 -326.5  18.12 25.9% 5.843 10.109 2.2000
5 242.9 385.8 242.% 273.6 0.0 272.1 $92.2 685.1 733.6 495.4 -592.2 -3i3.0  1B.41 22.53 -4.355%  0.292 0.5900
6 241.7 378.9 241.7 266.7 0.0 269.1 731.0 716.2 769.9 520.6 -731.0 -447.1 18.32 21.90  -8.232 -3.893 0.6900
7 240.8 380.8 20.8 273.7 0.0 263.9 749.4 731.3 737.1 541.2 -749.4 -466.9  1B.26 22.47  ~10.066 <5.028 0.65M
3 239.3 3B4.7 239.3 280.5 0.0 263.3 767.8 747.4 B04.2 $539.5 -767.8 -4B4.0  18.15 23.04  -12.017 -8.205 0.7990
9 231.6 363.4 231.6 254.3 0.0 259.6 821.6 794.0 £53.6 591.8B -821.6 -534.4  17.59 20.83  -17.312 -14.789 €.2509
19 229.0 348.2 229.0 228.7 0.0 ?62.6 838.4 #809.6 86%9.1 592.9 -m38.4 -587.0 17.40 18.65 -~ -18.439 -16.758 0.990
1 227.0 3356.9 227.0 208.8 0.0 262.4 855.4 B825.2 £84.0 599.4 -B58.4 -S€0.8  17.26 17.00  -18.%88 -19.309 9.9990
WC1/A1 ~ WC1/A1 T02/101 #92/P01° EFF-AD  EFF-P
LBM/SEC  KG/SEC ROTR. ROTOR
SQFY S x %
- 16.97 - 82.79 1.0689 1.2155 83.32 83.7



50 PERCENT DESIGN SPEED (STATGR PERFORMANCE)
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M/SEC
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156.2
137.4
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122.3
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119.1
115.7
113.6

B-1

DEGREE
49.7
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40.9
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42.5
41’5
40.7
42.4
44.9
46.8

V-1
FT/SEC
563.2
542.0
512.5
450.9
405.2
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401.2
405.7
390.6
379.6
372.6

V-2
M/SEC
159.2
157.9
151.4
129.9
115.8
114.4
115.4
116.9

113.2

109.3
105.1

1
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V-2
FT/SEC
522.3
517.9
496.7
426.2
379.8
375.4
378.7
383.4
371.3
358.5
©344.9
NCORR
INLET
RPM
6233.20

vH-1
M/SEC
115.7
115.3
113.7
104.4
91.7
89.5
91.6
93.7
88.1
82.4
78.4

M-1

0.5164
0.4969
0.4698
0.4127
0.3696
0.3630
0.3654
0.36%4
0.3548
0.3442
0.3374

yu-1
Fi/SEC
379.6
378.4
372.9
342.6
300.9
293.8

300.6

307.4
289.0
270.2
257.3
WCORR
INLET
LBM/SEC
75.60

VM-2
M/SEC
159.1
157.8
151.4
129.8
115.7
114.3
115.4
.J116.8
113.1
109.2
165.0

M-2

0.4772
0.4739
0.4548
C.3895
0.3459
0.3414
0.3444
0.3487

:0.3369

0.3247
0.3118

©UM-2

FT/SEC

521.9 -

517.8
496.7
425.9
379.6
375.2
378.5
383.2
371.1
358.3
3847
WCORR
INLET
KG/SEC
34.29

Vo-1
M/SEC
126.8
118.3
107.2
89.3
82.7
82.1
81.0
80.7
85.1

81.3 -

82.1

G
DESREE
-4.73
-5.08
-7.31
-12.04
-11.88
=11.29
-12.33
~-13.09
-13.49
-13.36
-16.8%

Vo-1
FT/SEC
416.0
388.1
351.6
293.1
271.3
269.4
265.7
264.7
262.8
266.7
269.4

AIRFOIL AERODYNAMIC SUMMARY PRINT
RUN NO 111 SPEED CODE 50 POINT KO 5

Vg-2 RHOVM-1 RHOVM-2 EPSI-1 EPSI-2
M/SEC KG/M2 SEC #57M2 SEC RADIAN RADIAN
5.9 150.62 205.14 0.4557 0.0831
2.6  150.98 204.63 0.4031 0.0738
-1.3 139.45 197.84 0.3493 0.9548
-5.2  137.68 170.85 0.2026 0.0392
-4.3  120.20 152.04 0.059 - 0.0006
-3.8 117.02 149.95 -0.0i41 -.0208
-3.6 119.73 151.27 -0.0485 -0.0314
-3.7 122.42 153.01 -0.0768 -0.0422
=3.6 114.45 147.05 -0.1804 -0.0731
-3.6  106.59 181.26 -0.2167 -0.0883
-3.9 101.2% 135.17 ~0.2607 -0.¢354
INCM DEV TN  D-FAC OMEGA-B LOSS-P
DEGREE DEGREE DEGREE TOTAL TOTAL
-1.78 15.91 & 47.67 0.2276 0.1942 0.0347
-1.95 12.89 ' 46.42 0.1978 0.1249 0.0293
-3.93 10.36 44.95 0.1850 0.0822 0.0197
-7.80 7.73  43.20 0.2212 0.0869 0.0220
-6.53 7.82 44.23 0.2516 0.0558 0.0151
-5.55 8.21  44.40 0.2562 0.0468 0.0129
-6.45 8.36  43.26 0.2535 0.0476 0.0135
~7.09 8.43 42.55 0.2520 0.0503  0.0145
-7.27 10.54 44.26 0.2630 0.0683 0.0208
-7.12  11.92 46.76 0.2810 0.5921 0.0279
~16.70 14.32 48.89 0.3098 0.1477 0.0453
Vo-2 RHOVM-1 RHOWM-Z2 PCT TE EPSI-1
FT/SEC LBM/FT2SEC LBM/FT2SEC  SPAN DEGREE
19.3 30.85 41.81 0.0430 26.681
8.5 30.92 41.91 0.0901 23.541
4.3 30.61 40.52 0.1310 20.014
-17.0 28.20 34.99 0.2939 11.6G7
-14.2 24.62 31.14 0.5086 3.413
~12.4 23.97 30.7% (¢.6103 -0.809
-11.9 24,52 30.98 G.5598 -2.779
-12.2 . 25.07 31.34 0.7107 -4.574
-11.9 23.44 30.12 0.8620 = -10.335
=11.8 = 21.83 28.93 0.9101 -12.417
-12.8 20.73 27.68 0.9571 -14.935
T0/T0 - PO2/P01 PO/PQ - EFF-AD EFF-P

STAGE STAGE STQGE STAGE

*

1.0689 0.9903 1.2037 79.06 79.61

P02/

POL
0.9%77
0.9806
0.928A
0.9905
0.9950
0.9960
0.9958
0.9955
0.9343
0.9927
0.9888

EPSI-2
DEGREE
4.818
4.228
3.715
2.245
0,034
-1.19%
-1.801
-2.420
-4.187
-4.836
~5.463

PO/PO

STAGE

1.2436
1.250)
1.2431
1.2113
1.1916
1.18%
1.1910
1.1928
1.1825
1.1743
1.1657

T0/T0 ZEFF-A XEFF-P
STAGE TOT-STG TOT-STG
1.0799 80.57 81.17
1.8759 86.9% 87.35
1.0708 91.23 91.49
1.0537 88.53 B88.85
1.0645 79.61 80.12
1.0667 76.42 77.00
1.0671 76.48 77.06
1.0681 75.04 76.53
1.0712  ©9.056 69.80
1.0734 © 63.09 58.91
1.0754 59.48 60.35
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]

: AIRFOIL AERODYNAMIL SUMMARY SRINT
50 PERCENT DESIGH SPEED {ROTOR PERFRMANCE) RN WO 111 SPEED CODE 53 POINT WD 2

Syl V-2 Vel W2 o -1 -2 -1 U-2 ‘l’-i Viz W1 V02 PHOVM- PHOIN-2  EPSI-1  EPSIZ
B/SEC M/SEC - M/SEC M/SEC M/SEC MJSEC M/SEC WJ/SEC #/SEC MJSEC M/SEC M/SEC ¥G/MZ SEC ¥S/¥? SEC BEIIAY  PADIAN

1. .55.8 155.9 35.8 i02.4 2.9 133.5 147.9 1I55.9 153.4 I08.3 -142.9 -35.4 53.17 135.97 0.53%7 9.5101
. 2. 59.5 159.6 59.5 1072.5 8.9 122.3 152.0 170.6 153.2 113.4 -152.83 -48.3 73.87 i37. A4 80,4152 0.83274
3 63.0 150.4 53.0 100.5 0.0 111.9 1510 175.3 172.9 11B.9 -151.0 -53.5 77.723 135.41 0.3221 B.3655
4 9.4 132.0 69.4 9.5 0.0 951 1845 129.6 197.1 131.4 -124.5 -94.4  85.37  123.40 0,1%98 0.1755
5 79.2 U7.5 70.2 77.4 0.0 2.4 210.7 298.5 222.0 187.8 -210.7 -129.1  25.%6  103.5% -0.0857 9.0083
6 69.8 116.9 69.8 7.5 0.0 B35 222.4 71280 233.1 151.7 -222.4 -120.6  85.22  102.59 -0.1523 -D.06%5
7 '89.5 118.1 89.5 79.3 0.8  87.5 228.0 222.7 238.4 154.7 -228.0 -135.} 25.46 185.87 -0.1238 -0.1070
8 68.3 1190 629 79.7 0.0 82.3 233.6 227.4 2&3.6 1690.3 -223.6 -F248.1 B85.25 106.27 -0.2183 -0.31459
9. 856.56 113.2 B6.6 70.4 0.0 23.4 230.0 24i.6 258.7 167.8 -253.8 -352.2 82.13 93.48 -0.30£1 -B.2597
10 5.9 110.8 65.9° B4.5 5.0 95.0 255.1 2454 253.5 189.1 -255.1 -155.3 £81.29 85.53 -0.3715 -0.2979
11 65.4 108.6 65.4 61.0 0.% 29.9 260.0 251.1 268.1 170.4 -260.0 -161.2 #0.65  B0.78 .32 -0.3i%2
5L B-1 3-2 - 2*-1  g*-2 p-1 ¥-Z N-3 ®w-Z2  IHLS NG 9"—"1 TN D FAC OMEGA-E LOS5-P P2/ XEFF-A %EFF-P
DEGREE DEGAEE DEGPEE DEGREE DEGPEE I G!CE DEGPEE DEGPEIE FOTAL TOTEL POl TOTAL  TOTAL
i 9.9 515 58.23 18.83 0.1707 0.49% 0.4595 9.3259 3.20 7.40 6.8% 40.55 B.4995 ©.9%52 0.91659 1.7972 95.59 ©5.75
2 0.0 - 49.9 6B.37 25.150.1222 0.4590 0.4999 0.2409 - £.88 2.36 7.37 43.72% 0.4883 9.0672 0.0127 1.7873 95.15 ©5.78
2 0.0 42.1 68.40 32.31 0.197%0 0.4572 0.5205 9.3574 -25 9,35 8.85 2609 0.4781 0.0573 0.09%% 1.2633 95.53 9O5.65
& 0.9 45.3 69.20 45.04 0.2127 0.3%0 0.6063 0.3%6¢ 7.35 0.57 10.23 73.26 0.47i0 0.0697 0.6129 1.7352 Q2.5 9107
5 0.9 £g8.7 71.59 57.13 0.2153 6.3513 0.5802 D.4269 7.82 9,27 11.55 14.46 O0.477% 0.156F 0.0751 1.20%% BO.P% 21.31
& 3.0 £8.2 2.6l 59.06 0.2139 5.2473 0.7148 0.4528 7.47 8,20 2.77 13.55 0.4650 B.17i% 0.5271 1.2075 77.20 73.3¢9
7 ot 47.5 73.93 5%2.350.2129 0.3524 0.7309 9.4675 7.64 8.32 5.97 12.7% 0.6572 ©.1749 0.9277 1.2193 76.98 77.571
3 0.0 - 47.6 73.59 59.91 0.2113 0.35456 0.7458 0.477% £8.87 9.63 6.32 13.58 D.455% 0.18%7 9.0291 1.72119 75.38 75.05
g 0.9 51.4 75.09 64.91 9.2062 0.32%0 0.7%29 0.4982 7.85 9.37 6.43 10.18 0.£6064 0.2307 0.0311 1.2956 68.12 6£3.%6
i 0.9 - 54.1 75.48 B7.24 0.2020 8.3255 0.3375 0.5515 - 7.39 . B.76 6.B1 2.15 0.4643 0.250 0.0397 1.7021 55.28 66.18
11 0.0 55.6 75.22 69.13 0.2003 0.3717 0.8215 0.5105 6.78 B.11 6.51 6.70 094592 0.25°% 0.0786 1.2906 63.79 64.54
st v-1 v-2. Y310 V2 W1 Y2 -3 U2 ¥'-1 ¥'-2 -1 W'-2  mHoVM-1 PHOVM-2  EPSI-1 EPSI-Z POT 1E
. FT/SEC FT/SEC FiJSEC FI/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC n[SEK FT/SEC FT/SEC LBM/FT2SEC 1BY/FIZ2SEC [DEGPEE  BEGREE SPAN
I7183.0 344,72 183.0 335.0 0.0 428.7 £63.8 544.3 503.2 355.5 £53.2 -ii5.1 1£.17 28.9%5 29.031 29.22% D050
2 195.3 523.7 195.3 336.5 0.0 4013 483.3 559.2 535.7 372.0 -593.8 -1582.5 15.8% 28.23 23.78% 25.980 6.1
3 706.7 493.5 Z05.7 329.8 0.0 367.1 528.2 575.3 567.2 390.1 -523.2 -202.2 15.%% 27.73 18.799 20.938 Z.1500
4 227.56 433.0 227.5 300.1 6.0 212.2 895.3 621.9 545.7 431.3 -695.3 < 59, 17.29 25.27 6.281 10,058 9.390
5 230.4 335.6 230.%4 252.0 0.0 793.2 591.2 6P4.1 728.5 458.7 -591.2 -393.¢ 17.89 21.22 ~4.%6 3.281 0.5
6. 228.9 383.7 22B.8 2754.4 0.9 227.2 725.B 715.1 754.9 497.9 -729.8 -42’7 g 17.52 21.22 -2.726 -3.831 D.6000
7 227.9 387.6 227.9 260.2 0.0 727.2 748.2 730.6 782.2 S514.1 -748.7 -443.4 i7.50 21.63 -19.589 -5.133 0.5
B8 226.Z2 3%90.3 276.2 2B1.5 0.0 288.7 755.6 746.2 789.7 526.0 <755.6 -455.% 17.2 21.76 -12.510 -B.357 0.70%
9 218.6 373.4 218.6 231.1 0.0 293.3 220.3 792.8 #248.9 550.4 -270.3 -498.5 i6.82 18,15 ~17.421 -14.830 9.5509
i0 2163 363.5 2i6.3 211.9 0.0 795.4 237.9 £93.3 B64.5 555.0 -337:0 ~512.9 16.65 17.52 -18.522 -16.73¢ 9.9
11 214.5 358.4 214.5 200.2 0.0 29:.9 B853.0 £23.9 873.6 ©565.6 -853.0 -5749.0 15.52 5.5 -I8.82% -18.789 0.3509
WC1/RL WCi/AL 1027701 PO2/P01 EFr-éB EFF-P
LBMJSEC  KB/SEC PQTCP. PD’ o>
SOFT S
16.16 13.25 . ,’9 1.22W 82 is 82“73



50 PEPTENT DELIGN TPEED (STATIR PEPFIPYANTE}

st v-1

#/SEC
i71.9
16832
155.1
127.3
172.7
122.2
123.5
128.6
321.2
3i8.2
ii2.1

B-1

5.5
£2.7
£5.5
£3.

£6.90
5.3
£5.3
454
434
53.4
53.3

AR 0 g Y U BN G Y

-
o gy

0 TN U Y e

B
QD

wy
=y

V-1
FT/5EC
551.0
539.2
592.7
£39.5
£92.5
479.2
495.3

397.6
38i.0
387.5

ot T2 A X % B3V LIV BN ) N bt

bok posit

601

492.9.

Y-z
YJEEC
51,2
14956
142,83
121.3
155.3
166.9
197.5
199.9
155.2
2.2
160.7

2-Z

-1
plcEe
113.7
112.8
152.1
0G5
£5.3
£5.2
25.9
27.5
25.5
75.5
74.5

-1

DEEREE

2.2

i.2
9.2
‘itg
~Z.2
23
-2.2
~Z2.0
1.7
~-1.2

-1.1

¥-Z
FT/5EC
£85.4
481.80
462.5
292.0
359.5
347.8
352.5
357.6
348.4
332.8
323.8
HOE2
INLEY
24
6225.78

0.5151
84942
0.4657
0.£125
8.3571
9.355%
9.2629
0.3719
0.2604
9.3533

0.3504

Y41
FE/SEL
372.9
357.5
352.9
228.0
272.3
279.4
285.8
227.9
264,53
253.2
2646

WCOPR

INLET
LBw/SEC
72.50

-2

#ITEC
151.2
142.5
147.2
171.2
195.8
1%5.3
167.4
192.9
105.1
152.2
169.2

-z

0.4523
8.4£83
0.62¢4
5.262%
08.2125
.3157
.2200
8.2263
0.2149

L2057
0.2964

-2
FIJSEC
£95.8
£93.9
£62.5
297.2
359.3
347.5
2524
257.4
242.3
338.7
322.8
waes
ISLET
¥5/5EC
37.85

-1
#I5EC
7277
179.2
1i5.2
8.1
22,2
37»6
27.2
29.5
gi.4
8i.5

S

%]

=4

2.7
5.22
-9.27
7.9
20
2.5
-2.47
~7.43
7.23

-12.39

V-1
FT/5EC
49,1
33%.5
3pl.4
398.2
283.3
287 .4
282.1
291.2
2%6.2
293.2
299.5

HIPEOIL AEPUSYRAMIC CIMYVARY PRINT

A& 49 111

Y-z PEWM-1 PHOWM-Z  EPSI-1
W/SEC ¥BJ¥? SEC Y3/MZ SEC PADIAN
5.z 159.85  199.7% 5.6635
3.7 149.37  192.47 5.4159
2.5 125.55  191.63 £.3563
-£1 1352 162.53 5.2119
21 11257 1439 5.6757
4.7 11311 142.51  -5.0679
6.1 11530 14640 -9.6357
2.2 115.93  145.23  5.5B
2.7 196.17 14176 -5.1778
2.4 1651 13K DA
2.0 97.77 13220 -5.2612
Moy 0S¥ TIPN B-FAC OESS3
DEGPIE DEGREE  DEGREE TO7AL
S1.97 1507 4B.22 09.2725 0.1%56
-0.57 12.15 47.52 0.25% 0.1323
A1.8t  10.65 46.5% D.2452 §.9912
-5.02 2.0 £5.62 $.2926 ©.0373
2.0 7.87 4B.21 0.3223 ©.0813
-2.26 7. £B.0A 03476 0.9497
2.8 7.2 4765 0.2%97 0.0¢0
-2.62  2.23 47.% 0.2398 6.63%7
-1.27 15.56 50.14 0.3522 0.E%
-1.65 172.68 5157 0.3755 0.0352
5.15 15.29 52.46 0.3%% 9.135
¥5-2  PEGM-1  BHOIM-Z PCT TE
FT/SEC LBY/FT2SEC LBWFT2SEC  SPAX
25.2  29.9 40.91  0.5473
19.5  27.59 0.3 6.091
-1.5  23.91 39.25  0.141R
12,3 27.45 33.52  0.243
-13.5  22.% 72.47  0.5%5
2.7 247 72.19  0.5392
-12.4  72.51 #9.57  0.5592
-i2.32 7.7 72.%2  0.7197
-19.6 2178 #8.93  0.8620
7.2 22.57 78.00  0.9i91
5.6  23.03 27.08 09571
73410 POZ/P0L PO EFF-AD
STAGE STRE  STAE
1.07£9 9.9%3 1.zi70 78.17

£5312
BRI
2.5253
0.5752
0.5572
§.%52
0.7672
0.51%
£5.5743
-5.7257
G355
59817
-5.3542

L5t

TOTAL
U.0452
T.682172
05.021%
5.0745
39111
59118
50113
8.0122
8.0172
6.9260
508178

EP5I-1
PEFIE
25901
22.723
23,8312
12.141

4,051
-3.166

EFF -7
STAGE
-

73.78

Pzt

Pl
9.%74
9.8795
6.3874
8.5293
8.9953
0.9354
0.995%
$.2951
0.9343
7.9229
0.2329

£251-2
ERPEE
4.2872
4,283
3.8%2
72.573
B.L55
~3. 756
~1,377
-Z2.018
-3.857
£.53%
-5.3848

PEED TSOE 50 POINT HO 2

STAGE

1.72957
1.2222
1.25721
1.2721
12022
1.2932
1.72%4
1,2575
1.1938
1.1936
i.1872

19/73 AEFF-A XEFF-P

STAS 10i-51€ T0T-576
1.9908 £3.05 E3.59
1.577% 22.03 E2.8Z
1.5729 <¢l.2i 3..90
1.9573 #£7.73 83.93
1.0628 .07 712.52
1.87:.3  75.78  75.9%
1.0727 75.38 .22
1.9788 705 78.75
1.0904 65.5¢2 67.38
1.0827 62.79 63.7
1.0883 59.72 ©0.5%
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AIRFOIL AERODYNAMIC SUMMARY PRINT

PERCENT DESIGN SPEED {ROTOR PERFORMANCE) RUN NO 111 SPEED CODE 70 POINT NO 5
V-1 V-2 W1 W2 VW-1 -2 U-1 y-2 v V-2 V0'-1 V0'-2  RHOVM-1 RHOVM-2  EPSI-1 EPSI-2
M/SEC M/SEC M/SEC -M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC ¥G/M2 SEC ¥G/¥2 SEC RADIAN RADIAN
85.3 230.0 85.3 142.4 0.0 1B3.7 199.2 231.3 216.7 15i.1 -193.2 -55.6 97.78 120.13 0.5083 0.5126
91.2 221.5 91.2 "143.3 0.0 168.9 2i2.0 237.8 230.7 159.0 -212.¢ -69.0 103.03 192.85 D.4180 0.4425
96.7 209.6  26.7 141.1 0.0 155.0 223.4 244.5 244.4 167.1 -224.4 -89.5 109.78 191.00 0.3317 0.3723
106.8 180.8 106.8 122.1 0.0 133.4 257.2 264.3 2738.5 179.0 -257.2 -130.9 120.08 165.38 0.1185 0.1834
109.1 167.1 109.1 113.4 0.0 122.8 293.7 29.7 313.3 202.6 -293.7 -167.9 122.39 152.57  -0.0722 0.0108
108.6 . 165.5 108.6. 109.3 0.0 124.2 310.1 303.9 328.6 210.3 -310.1 -179.6 121.91 146.16  -0.1413 -0.0646
108.3 '167.5 108.3 111.7 0.0 124.8 317.9 310.5 335.9 216.7 -317.9 -185.7 121.53 149.16 -0.1733 -0.1028
107.6. 168.0 ~107.6 112.9 0.0 124.3 325.7 317.1 343.0 223.4 -325.7 -192.7 120.8% 150.83 -0.2063 -0.1413
104.3 159.5 104.3. 104.0 0.0 120.9 348.6 336.9 363.8 239.7 -348.6 -216.0 117.59 138.52 -0.2951 -0.2555
103.3 155.0 103.3 - 95.6 0.0 122.0 735.7 343.5 370.4 241.2 -355.7 -221.4 116.51 126.87 -0.3144 -0.28%3
102.4 152.4 102.4  90.5 0.0:122.6 362.5 350.1 376.7 234.8 -362.5 -227.4 115.63 119.97 -0.3244 -0.3171
B-1 B-2 B*-1 B8'-2 M-1 M-2  M'-1 M-2 INCS INCH DEV TURN D FAC OMEGA-B LOSS-P P02/ %EFF-A XEFF-P
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL  POL TOTAL TOTAL
0.0 51.4 66.52 19.36 0.2632 0.6857 0.6688 0.4504 1.45 5.58 7.41 47.17 0.4950 0.0203 0.5180 1.6305 95.39 95.70
0.0 49.7 66.48 25.68 0.2817 0.6600 0.7129 0.4738 2.75 = 6.47 7.90 40.8) 0.4835 0.0621 0.0125 1.6089 95.29 95.54
0.0 47.8 66.48 32.49 0.2991 0.6242 0.7558 0.4976 4.04 7.42 9.04 33.98 0.4780 0.6088 1.5725 96.85 97.04
0.0 - 47.7 67.36 47.16 0.3310 0.5357 0.8630:0.5302 5.46 7.74 11.36 20.21 0.4921 .-M.0181 1.4865 93.42 90.95
0.0 47.2 69.62 55.90 0.3383 0.4927 0.9713 0.5971 5.45 7.30 10.34 13.72 0.4706 = 29285 1.4481 83.09 83.96
0.0 48.4 70.69 58.45 0.3368 0.4859 1.0187 0.6174 5.55 7.28 8.17 12.22 90.4754 3% 34300 1.4438 77.90 79.03
0.0 . 47.9 71.19 58.72 0.3356 0.4911 1.0411 0.635% - 5.74 7.42 6.35 12.47 0.3697 3.1 ©,3311 1.6510 76,99 78.17
0.0 47.4 71.71 59.33 0.3334 0.4920 1.0632 0.6545 6.19 2.75 5.7 12.38 0.4617 0.1%s &.0314 1.4546 76.21 77.44
0.0 - 48.9  73.30 '64.00 0.3232 0.4650 1.1269 0.6990 6.16 7.58 5.52 9.30 0.4451 0.2z09§ 0.0307 1.4391 71.53 72.96
0.0 51.6 73.75 66.39 0.3193 0.4507 1.1469 0.7012  5.64 - 7.02 5.8 7.36 0.4504 0.2433 0.0307 1.4307 68.33 69.90
0.0 53.3 74.14 68.14 0.3171 0.4420 1.1662 0.7099 5.0% 6.43 5.53 6.00 0.4491 0.2590 0.0299 1.4282 66.37 68.03
V-1 V=2 VM1 VM2 V0-1 VD=2 B-1 g-2 - y'-1 V'-2 . V0'-1 V0'-2 RHOVM-1 RHOVM-2  EPSI-1 EPSI-2 PLT TE
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FI/SEC F1/SEC FY/SEC FT1/SEC FT/SEC FT/SEC F1/SEC IBM/FT2SEC IBM/FT2SEC DEGREE DEGREE SPAN
279.8 754.7 279.8 467.1 0.0 592.7 653.6 758.8 710.9 495.8 -653.6 -166.1 20.03 38.94 29.122 29.371 0.0500
299.2  726.8 299.2 470.2 0.0 554.2 695.4 780.4 757.1 521.8 -695.4 -226.2 21.31 39.50 23.949 25.351 0.1000
317.3 (87.8 317.3 4p3.0 0.0 508.6 736.4 B802.1 B801.8 548.2 -736.4 -293.5 22.48 349.12 19.004 21.331 0.1500
- 350.5° 593.3 350.5 400.6 0.0 ~437.7 843.9 867.1 913.8 587.3 -843.9 -429.4 23.59 33.87 6.781 10.565 0.3000
358.0 548.4 358.0° 372.0 0.0 402.9 963.6 953.7 1028.0 664.6 -963.6 -550.8 25.07 31.25 -4.134 0.620 0.5000
356.5 543.6 356.5 ~358.8 0.0 407.6 1017.5 997.G 1078.2 690.9-1017.5 -589.4 24.97 29.9% -8.095 -3.704 D.6000
355.2 549.4 355.2 366.4 0.0 409.4 1043.2 1018.7 1102.0 710.9-1043.2 -609.2 24.89 30.55 -9.928 -5.833 0.6500
353.0 551.1 353.0 370.5 0.0 407.9 1068.7 1040.3 1125.5 733.0-1068.7 -632.4 24.75 30.89 -13.820 -B8.09%% 0.7000
342.3 '523.2 342.3 1.2 0.0 395.7 1143.6 1105.3 1193.7 786.5-1143.6 -708.6 24.08 28.37 ~I».852 -14.639 0.8500
338.8 508.7 - 338.8 313.8 0.0 400.4 1167.0 1127.0 1215.2 791.4-1167.0 -726.6 23.86 26.00 -18.012 -16.58% 0.%000
336.0 500.1 336.0 '296.9 0.0 402.4 1189.3 1148.6 1235.8 803.1-1189.3 -746.2 23.68 253.57 -18.586 -18.170 0.9590
WC1/AL-  WCl/AL T02/101 PG2/PD1 EFF-AD  EFF-P
LBM/SEC KG/SEC ROTR  ROTOR
SQFT SM % %
24.44  118.26 1.1446 1.4887 B82.81 83.74
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V-1
M/SEC
237.6
228.5
216.5
129.1
175.3
173.9
176.1
177.0
171.1

. 168.4

167.5

B-1
DEGREE
50.3
3.5
85.1
44,7
4.4
45.7
45.3
44.9
45.9
47.7

43.8

¥-1

FI/SEC
778.4
748.8
710.4
620.5
575.1
570.5
577.8
520.2
561.5
552.5
549.5

%

-2
M/SEC
208.3
205.9
i%96.5
157.9
153.2
152.2
154.5
156.8
153.4
49,0
135.7

B-2
DEGREE
i.4
0.5
-1.0
-3.3
-Z2.9
-1.5
0.9
-0.7
~-1.4
-1.1
-1.90

V-2 -
FT/5EC
625.7
675.4
544.9
55G.7
502.8
4493.4
507.4
514.9
503.2
483.8
478.2
KOORR
INLET
BP#
8731.90

¥e-1

M/SEC
158.6
156.9
153.5
135.5
125.4
121.5
122.2
125.4
119.6
115.9
111.4

M1

0.7104
0.8827
0.6564
0.5518
0.5183
0.5112
0.5177
0.5199
0.5007
0.£4913
0.4877

Yu-1
FT/SEC
520.5
514.8
503.7
884.6
411.5
393.7
406.3
411.4
392.4
374.0
365.5

WCORR

IHLET
LBM/SEC
108.90

V-2

#/5EC
209.2
295.8
196.5
167.5
153,

152.2
154.5
156.8
152.3
142.9
145.7

»-2

0.619
£.56093
0.5827
0.4853
0.4499
$.4453
0.4519
0.4523
0.4655
0.4324
0.4219

-2
FT/SEC
635.5
675.4
644.8
548.8
562.1
492.3
507.3
514.8
503.0
483.7
478.1
WCORR
IHLET
KG/SEC
49.29

Vo-1

#/SEC
175.8
165.2
152.7
i31.9
172.5
124.4
125.2
124.9
i22.4
124.0
125.1

MES
DEGREE
4.17
-4.03
5.53
-3.29
-9.51
-2.15
-3.53
-2.91
-19.07
-10.54
-14.a81

¥3-1
FE/SEC
580.2
$45.2
591.0
432.9
401.2
408.1
410.7
418.0
401.5
495.7
41D.4

AIRFOIL AEROIYHAMIC SUMMARY PRINT
RIR{ NO 111 SPEED CLODE 78 POINT NO 5

3TAGE

V3-2 AL HONY-2 EP51-1
M/SEC ¥3/M2 SEC ¥G/¥Z2 SEC  RRBIAN
5.5 288.55 273.9% 0.4715
1.3 202.728 273.78 0.2155
-3.5 205,14 264.66 0.3628
-8.7 121.09 228.16 0.2133
-7.7 185.73 208.38 B.0557
-3.9 150.46 205.81 -0.0091
-2.3 . 163.33 208.77 -0.0450
-1.8 155.20 211.46 -3.0787
-3.7 . 155.70 204.21 -5.1871
-2.9 . 148.56 1% 60 5.2233
~2.7 144.89 190.73 -0.26532
oy Dy TRY  D-FAC OMEGA-B
DEGREE DEGPEE  DEBAEE TOTAL
~1.2z 15,31  48.83 6.2790 0.2030
-8.91  12.47 47.89 0.2605 0.1383
2.26 9.2%  47.15 0.2576 0.1102
~-4.04 6.72 47.97 0.2975 0.9701
-4.25 7,20 47.23 0.3282 0.06812
- -2.41 2.5 A47.11 0.3312 0.0266
~2.563 .30 45.153 0.3275 0.%%15
-2.91 2.60 45.56 0.37297 0.9380
-3.85 10.92 47.24 0.3271 0.053D
-4.3 12.56 48.23 .3465 0.0225
-B.67 15.40 48.25 0.3671 9.13g%
-2 AHONK-1 2AMM-2 PLT TE
FT/SEC LBM/FTZSEC LBM/FT2SEC  SPAN
17.8 42.7 56.11 0.0420
5.0 42.65 55.97  0.0901
~11.5  62.97 55.20 0.1210
-31.7 37.08 £5.73 9.2933
-25.1 24.15 £2.62 0.5926
~-12.7  32.8% 42.17  £.6132
-7.6 33.45 &2.76 0.6592
6.0 33.83 43,31 0.7107
-12.2 32.02 &1.82 0.8620
-8.5 - 30.42 43.27  D.JOIDL
-8.7 29.63 38.06 0.9571
10/70 PO2/P0L PO/PO  EFF-AD

Epsi-2
REDIAN
8.033¢
0.0732
0.0543
0.6397
§.0917
-0.0191
~0.0299
~0.0611
~3.0730
=0.0845
~.9853

LOSS-P

TOTAL
08.0467
6.0%43
0.0265
0.0177
g.0111
0.0102
0.0118
£.0109
09.0158
0.0268
0.0425

EPSI-1
DEGIEE
27.011
24,030
20.785
12.256
3.706
-5.522
~-2.578
~4.510
-10.718
~12. 735
-15.199
EFF-P

STAGE  STRGE ST&GE
o
1.1446 0.9239 1.4585 79.0Z 20.11

P02/ P9/P3  TO/iD FEFF-R KEFF-P
STAEZ TOT-576 TO7-576

Pl
p.8520
0.9601
0.9731
9.9565
0.9231
0.9%0
0.9231
0.9336
0.9917
0.9265
0.9732

EPSI-2
DEGPEE
&.777
2,188
3.687
2.277
0.095
-1.097
~-1.71%
-2.352
~4.180
~4.882
-5.559

STAGE

1.535%
1.5832
1.5278
1.4648
1.8377
1.4354
1.4402
1.£558
1.4273
1.4115
1.3935

1.1572
1.1510
1.1423
1.1328
1.13£9
1.142%
1.1459
1.31485
1.1533
1.1578
1.1618

£3.01
87.58
93.58
86.%
£1.18
76.52
75.47
74.85
69.82

65.54

§2.22

85.01
£8.31
91.13
87.83
g2.12
77.70
7B.71
76.14
71.35
67.27
63.97



AIRFOIL AERODYNAMIC SUMMARY PRINT

— 70 PERCENT DESIGN SPEED (ROTOR PERFORMANCE) RUN NO 111 SPEED CODE 70 POINT RO 4
b Stv-1 V-2 V-1 VM2 V0-1 WD-2 U-1 y-2  Vv'-1  y'-2  V0'-1 VO'-2 RHOVM-1 RHOVM-2  EPSI-1 EPSI-Z
M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC MJSEC M/SEC KG/M2 SEC KG/M2 SEC RADIAR PADIAR
1 83.5 230.0 B83.5 140.2 0.0 182.2 199.1 231~ 215.9 148.5 -199.1 -48.9 96.35 183.72 0.5079 0.5124
2  89.3 221.3 89.3 141.3 0.0 170.4 211.9 237:» 229.9 156.6 -211.9 -67.4 102.53 191.67 0.4172 0.4423
3 94.7 209.2 94.7 138.6 0.0 156.7 224.4 244.4 283.5 163.0 -224.4 -87.6 108.19 189.02 0.3303 0.3722
4 104.5 181.2 104.5 118.8 0.0 136.9 257.1 264.2 277.5 174.1 -257.1 -127.3 118.27 162.04 0.1169 0.1833
5 106.7 168.0 106.7 110.4 0.0 126.7 293.6 290.6 312.4 197.6 -293.6 -163.9 120.%4 149.86 -0.0721 0.0109
6 106.3 166.9 106.3. 107.2 0.0 127.9 310.0 303.8 327.7 205.9 -310.0 -175.8 120.10 144.69  -0.1412 -0.0645
7 105.9 169.1 105.9 109.8 0.0 128.6 317.8 310.4 335.0 212.4 -317.8 -181.8 119.72 148.16 -0.1738 -0.1030
8 105.2° 169.4 105.2° 110.2 0.0 128.7 325.6 317.0 342.2 218.1 -325.6 -188.2 ~119.01 148.57 -D.2072 -0.1416
9 102.0 161.6 102.0- 100.7 0.0 126.4 348.4 336.8 363.1 233.3 -348.4 -210.4 115.7 135.43 -D.2938 -0.2555
10 101.0 157.8 101.0 934 0.0 127.1 355.6 343.4 369.6 235.6 -355.6 -216.3 114.73 125.30 -0.3137 -0.2893
11 100.2 153.8 100.2 83.6 0.0 127.0 362.4 350.0 375.9 239.9 -362.4 -223.0 113.87 118.73 -0.3239 -0.317
SL - B-1 g8-2 B'-1 B8'-2 M-1 M-z M'-1 M2 INCS INCM DEV TURN D FAC OMEGA-B LOSS-P P02/ XEFF-R XEFF-P
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL  POL TOTAL TOTAL
1 0.0 52.1 66.94 19.00 0.2578 0.6851 0.6663 0.4423 1.86 5.96 7.06 47.9% 0.5072 0.0903 0.0181 1.6374 95.45 95.76
2 0.0 50.3 66.8 25.49 0.2758 0.6590 0.7101 0.4661 3.17 6.1 7.70 41.40 0.4992 0.0612 0.0123 1.6155 95.39 96.63
3 0.0 48.7 66.89 32.43 0.2927 0.6224 0.7528 9.4878 4.45 7.84 8.98 33,47 0.4909 5.0480 0.0095 1.57”1 96.63 96.84
4 0.0 49.2 67.80 47.16 0.3236 0.5360 0.8595 0.5150 5.90 8.18 11.36 20.64 0.5113 9.1113 0.0202 1.4953 89.58 90.16
5 0.0 48.9 70.03 55.98 0.3307 0.4944 0.9679 0.5816 5.86 7.71 10.41 14.05 0.488% ©.1564 0.0253 1.4607 82.61 83.52
6 0.0 49.8 71.07 58.42 0.3294 0.4893 1.0154 0.6036 5.93 7.66 8.12 12.65 0.4908 0.1922 0.0308 1.4591 77.97 79.12
7 0.6 49.2 71.56 58.61 0.3281 0.4950 1.0378 0.6219 ~ 6.12 7.80 6.23 12.95 0.4845 ©.1971 0.0319 1.4673 77.16 78.36
8 0.0 49.1 72.08 59.35 0.3259 0.4954 1.0600 0.6377 6.56 8.12 5.7 12.73 0.4797 0.2045 0.06328 1.4708 75.%% 77.22
9 0.0 51.1 73.64 64.12 0.3159 0.4701 1.1239 0.6785 6.50 7.92 .65 9.52 0.4664 0.2330 0.0323 1.4577 71.03 72.53
10 0.0 53.4 74.07 66.38 0.3126 0.4575 1.1439 0.6833 5.97 7.35 5.8 7.69 0.4687 0.2530 0.0318 1.4511 68.38 70.00
I 0.0 54.9 74.46 68.17 0.3100 0.4481 1.1633 0.6944 5.41 6.75 5.56 6.29 0.4654 0.2640 0.0305 1.4483 66.78 68.47
SL V-1 V-2 VM1 yM-2 - V0-1 VD=2 Uu-1 y-2 V-1 v'-2  V0'-1 V0'-2 RHOYM-1 RHOVM-2 EPSI-1 EPSI-2 PCT TE
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC 1BM/FT2SEC DEGREE DEGREE SPAXN
1 274.1 754.6 274.1 460.0 0.0 598.2 653.3 758.5 708.5 487.2 -653.3 -160.3 19.73 38.65 29.100 29.361 0.0500
2 293.0 726.2 293.0 463.6 0.0 559.0 695.2 780.2 754.4 513.6 -695.2 -221.2 21.00 39.26 23.902 25.341 0.1000
3 310.7 686.5 310.7 454.7 0.0 514.3 736.1 €01.8 795.0 538.0 -736.1 -281.5 22.16 38.71 18.926 21.323 0.1500
4 '342.8 594.6 342.8 389.7 0.0 449.1 843.6 866.8 910.6 571.3 -843.6 -417.7 24.22 33.19 6.698 10.558 0.3000
5 350.2 551.3 350.2 362.3 0.0 415.6 953.3 953.4 1024.9 648.4 -963.3 -537.8 24.69 30.69 -4.128 0.627 0.5000
6 348.8 547.6 348.8 351.7 0.0 419.8 1017.2 996.7 1075.3 675.6-1017.2 -575.9 24.80 29.63 -8.090 -3.697 0.5000
7 347.5 554.7 347.5 360.3 0.0 421.8 1042.8 1018.3 1099.2 696.3-1042.8 -596.5 24,52 30.34 -9.959 -5.899 0.6500
8 345.3 556.0 345.3 361.6 0.0 422.3 1068.4 1039.9 1122.8 715.7-1068.4 -617.6 24.38 30.43 -11.872 -8.112 0.7000
9 334.8 530.2 334.8 330.5 0.0 414.6 1143.2 1104.9 1191.2 765.4-1143.2 -690.3 23.11 27.74 ~-16.835 -14.641 0.8500
10 '331.4 517.6 331.4 306.6 0.0 417.0 1166.5 1126.6 1212.7 772.9-1166.6 -703.5 23.50 25.66 -17.971 -16.577 0.9000
11 328.7 508.0 328B.7 290.6 0.0 416.6 1188.9 1148.2 1233.5 787.2-1188.9 -731.6 23.32 24.32 -18.561 -18.161 0.9500
WC1/AL -~ WC1/AL T02/701 PO2/P01 EFF-AD  EFF-P
{BM/SEC KG/SEC ROTOR  ROTOR
SQFT SM X %
23.97 116.9% . 1.1486 1.4976 82.41 B3.39



el

, AIRFOIL AERODYRAMIC SUMMARY PRINT
70 PERCENT . DESIGN SPEED {STATOR PERFORMANCE) RUMN NO 111 SPEED CODE 70 POINT NO 4

St V-1 V-2 ¥M-1 vM-2 vo-1 . vg-2 RHOVM-1 RHOVM-2 EP5I-1 - EPSI-2
M/SEC M/SEC  M/SEC M/SEC  M/SEC. M/SEC KB/M2 SEC KG/MZ SEC  RADIAN RADIAN

1 '237.0 203.2 156.0 203.1 -178.5 5.9 206.95 271.53 0.4716 0.0835
2 227.9 0 199.7 1%4.4 199.7 167.5 2.1 206.81 270.'58 0.4193 10.0735
3. 215.6 190.3° 150.5 190.3 154.4 -4.0 202.92 261.29 0.3638 . 0.0549
4-188.9 161.8 131.8 151.5 135.4 -9.2 177.56 223.76 0.2148 0.0405
5 175.6 147.1 122.1 146.9 126.3 -7.5 163.81 203.27 .0650 0.0030
6 174.8 147.1 118.9  147.1  128.1 -3.7 158.72 202.39 -0.0083 -0.0175
7 177.2 149.8 121.5 - 149.8  129.0 -2.1 1s2.01 205.76 -0.0434 -0.028L
8 178.0 ~152.4 122.3 .152.4 . 129.4 -1.2 162.75 20B.77 ~0.0768 -0.0393
9 172.7 149.4 116.0 149.3  127.9 -3.4 153.52 202.06 -0.13568 -0.0720
10 170.4 145.5 111.2 '145.5 129.1 -2.7 146.55 185.31 ~0.2235 -0.0829
11 169.2 142.5 103.8 = 132.5 129.5 ~2.5 14395 189.84 -0.2654 -0.0950
St B-1 B-2 ¥-1 M-2 IHCS N DEV TIRN  D-FAC OMEGA-8 LOSS-P P02/ PO/PO  TO/T0 XEFF-R %EFF-P
DEGREE - DEGREE DEGREE DEGREE = DEGREE DEGREE TOTAL  TOTAL P01 STAGE  STAGE TO7-ST6 TOT-SIG
1 51.0 1.6 0.7081 0.5992 -3.44 -0.49 15.48 49.39 (.3043 0.1971 0.0454 0.9339 1.3452 1.1586 83.60 B84.57
2 49.1 0.6 0.6802 0.5898  -3.33  -0.20 12.54 48.52 0.2870 0.1440 0.0338 0.9616 1.5521 1.1523 88.05 88.77
3 47.0 -1.2 0.6431 0.5626 4.7 -1.37 9.66 4B.21 (.2862 0.1036 0.0248 0.9749 1.5364 1.1439 90.83 91.37
4 46.2 -3.2. 0.5601 0.4758 -6.75 ~-2.50 6.77 49.46 1.3331 0.0669 0.0169 0.9872 1.4749 1.1352 85.35 B87.08
5 46.0 -2.9 0.5180 0.4303 -7.9¢ -2.59 7.16  48.93 0.3633 0.0512 0.0138 0.9914 1.3480 1.1389 99.42 B81.42
6 47.1 -1.5 0.5136 0.4290 -6.69 -0.95 8.65 48.56 0.3692 0.0441 0.0123 0.9927 1.4485 1.1464 76.38  77.59
7. . 46.7 -0.8 0.5201 (.4365 -7.11 -1.24 9.36 47.48 0.3642 0.0501 0.0142 0.9916 1.4547 1.1501 75.41 76.68
8 46.6 -0.5 - 0.5218 0.4435  -7.20 -1.21 9.80 47.07 0.3564 0.0446 0.0128 0.9924 1.4599 1.1535 74.46 75.79
9 48.0 -1.3 0.5039 0.4331 -7.9% -1.72 11.08 49.27 0.3655 0.6607 0.0181 0.9303 1.4439 1.1601 £9.20 70.75
10 49.6 -1.1 0.4959 0.4208 -B.69 -2.45 12.71 50.64 0.3835 0.0%45 0.0236 0.9854 1.4301 1.1683 65.59 67.29
11 50.5 -1.0 0.4915 0.4111 -13.18  -7.03 15.45 51.43 0.4003 0.1372 0.0421 0.9791 1.418) 1.1674 62.75 64.5%
SL V-1 V-2 VM-1 V-2 Vo-1 Vo-2 RHOM-1 RHOVM-2 PCT TE EPSI-1 . EPSI-2
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC LBM/FT2SEC  SPAN DEGREE DEGREE
1 777.7 666.7 511.9 666.4 585.5  19.5 42.38 55.61 0.0430  27.020 4.79
2 747.7 655.1 506.6 - 655.1 549.9 6.8 42.36 55.5D 0.0901 25.059 4.209
3 707.5 624.5 493.9 624.3 506.6- -13.1 41.56 53.51 0.1410 20.832.  3.720
4 618.8 530.8 432.3 530.0 434.2  -30.1 36.37 45.83  0.2939 12.310 2.323
5. 576.3 482.6° 400.5 481.9 4144 = -24.5 33.55 41.63 0.5036 3.725 0.173
6 573.6 432.7 399.3 482.5 420.3 -12.2 32.51 41.45 0.6103 -0.473 -1.003
7 - 5Bl.4- 491.6 398.7 491.6 423.1 -6.8 33.18 42.14 0.6593 -2.485 -1.612
8 584.1 '500.0 401.2 500.0 424.5 4.0 33.33 47.76 0.7107 -4.400 -2.254
9 '566.7 490.0  280.7 489.9 419.8 -11.0 31.44 41.38 0.8620 -10.702 -4.127
10 559.1 477.5 288.9 477.8  423.6 -8.0  30.01L 40.00 0.9101 -12.806 4.805
11 555.0 467.5 357.1 467.4 424.8 -8.1  29.30 38.88 0.9571 -15.209 -5.441
~NCORR WCORR - WCORR 10/10 PO2/P01 PU/PO  EFF-AD EFF-P
INLET INLET = INLET STAGE STAGE STAGE STAGE
RPM  LBM/SEC KG/SEC k4 %
8728.00 . 106.B0 4B.44 1.3486 - 0.9329 1.4719 78.68 79.82

R
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v-1
FT/SEC
269.4
281.7
303.8
331.6
327.9
337.0
335.2
333.5
323.1
319.8
317.2

V-2
M/3EC
240.4
218.6
2087
175.4
157.6
169.3
1716
i71.56
166.3
151.%
158.4

-2

DEGPEE

£38.7
0.6
50.5
5:.9
51.4
51.5
51.1
51.4
58.0
56.1
57.5

v-2

FT/5EC

782.6
720.4
67%.6
583.5
569.9
553.6
562.8
562.9
539.0
523.5
513.2

HC1/A1
LBY/SEC

SOFT

22.2%4

AIZFOIL FERODYHAMIC SWWHARY PRINT

70 PERCENT DESIGN SPEED (POTOR PERFIRMANCE}

P N0 111 SPEED CODE 70 POINT %O 2

Vi V4z ¥5-1. vI-Z2 $®1 -2 ¥l ’l'—Z Y31 W2 POV moye-2 - EPS5E-1 IPSI-Z

fSEC MISEC MYSEC W[SEC WJSEC WJSEC MSSEC MJSEC  MJEEC MJSEC YG/V2 SEC Y3/v2 SEC BADIEY PALIAH

82.17 157.56 8.4 .181.5 122.1 221.1 7Zis.4 1‘3:: 3 -193.1 -449.7 55.62 219.93 0.5307 8.51%%

B87.7 139.5 0.3 183.5 21%.2 237.7 229.3 155.2 -211.8 -E2.Z2 151.62 123.67 0.4937 0.8£97

92.6 130.7 0.0 157.5 724.2 284.3 242.7 136.9 -7224.3 -25.8 195.47 121.43 9.3136 0.3762

1011 111 0.0 34003 2571 266.1 276.2 165.8 -257.1 -123.3 115.73  153.50  0.1027 O0.1%7

192.0 104.5 9.0 13i.1 293.5 29.5 2311.1 190.56 -293.5 -i58.5 117.71 123.72 -0.9735 0.0145

192.7 104.9 0.9 132.8 310.0 392,7 326.5 2054 -219.0 -173.8 117.4% 183,76  -0.1837 -0.0512

107.4 107.0 0.9 13&.1 32i7.2 219.3 3232.9 2Z0s.Z -317.8 -175.2 117.9% 146.55 0.1775 -9.1913

1.7 195.3 6.3 134.7 32375.6 316.9 34i.1 210.9 -325.6 -182.2 116.34 i£5.28 -0.2134 -0.15796

92.5 95.2 0.9 133.5 348.4 325.7 362.0 225.7 2824 -7253.2 1ii.% 130,51 -D.7%69 <0.2552

97.5. 84.1 0.0 -134.2- 355.5 343.3 262.6 227.2 -355.5 -720%.1 1izZ.00 121.19  -0.3155 -D.2397

9.7  85.7 0.9 133.9 382.3 2A8.9 327%.0 232.% -382.3 -2is.0 1iL,17 115,39 -0.325) -0.3172

g*-1 g*-2 w1 r-2 W1 M7 INLS INZH DEV  TIPM D FAT ODMEGE-B LOSS-P PO/ WEFF-A XEFF-P
DEGPEE BEGAEE DEGPEE DEGPEE TEGPEE DEGPEE FOTAL T0IAL POI FOTAL TOTAL
67.29 17.33 0.2535 0.7202 0.6557 £.4952 2.1Z2 6.22 5.38 4£8.22 0.4224 -0.1771 -0.9257 1.7225 104.22 105.75
67.15 26.11 0.2710 6.6563 0.7123 0.4627  3.42 .14 8.23 AL.04 0.5977 0.0117 0.9972 1.6249 99.13 93.19
67.24 32.76 0.2255 0.5725 0.7502 5.4555 4.80 2.19 10.31 32.3 0.5238 0.0511 0.0100 1.5811 95.35 095.59
B3.43 4£8.170.3132 09.5223 0.2560 0.493% 5.52 H.21 12.37 20.75 9.%39 0.1375 0.0232 1.5033 B2.95 2.7
70.82 56.72 0.3193 D.4926 £.9556 0.3582 5.51 2358 11,15 132,86 0.5137 0.179% 0.0277 1.4737 B1.8} 272.59
71.66 . 52.27 0.3184 0.4950 1.0122 6.5279 5.53 B.26 7.92 12,46 0.5106 0.19°3 0.0321 1.4314 78.95 79.74
72,15 58.45 0.3173 0.5018 1.0358 0.5931 6.74 4.32 6.02 13.69 0.5066 0.2067 0.9336 1.490 J5.95 73.21
72.67 58.45 0.3130 0.5909 1.057% 9.6158 . 7.15 8.7 5.5 13.22 0.3%3 0.2197 0.034%9 1.4925 75.32 76.53
74.29 64.48 0.3950 0.4758 1.1213 0.6522  7.06 B.43 6.00 9.7z 5.4953 0.25i3 0.0364 1.4%12 70.%1 71.72
72,61  £66.68 0.3018 0.4663 1.1415 9.6573 §.51 7.28 6.15 7.93 0.4959 0.253% 0.0336 1.4766 67.79 £9.52
76.98  68.43 0.2892 80,4577 1.1619 0.670F 5.92 7.27 5.82 6.55 D40 0.2792 0.0319 1.4747 66.54 63.22
Vel Wz W-1 w-2 -1 -2 W1 W-Z Wrl -2 oY1 EON¥-2  EP5I-1 0 EPSI-Z PLTTE
FI/5EC FT/3EC FI/SEC Ti/SEL FT/SEC FI/SEC Fi/SEC FT/SEC FT/SEC Fy/SEC 1BM/FT2SEC IBM/FT2SEC [EGREE [DEGREE SPAN
269.4 517.1 0.0 585.4 B53.2 753.4 706.6 542.7 -653.2 -153.0 138,52 4£5.06 28.659 79.532 0.9
287.7 457.7 8.0 356.2 695.1 780,09 752.3 500.5 -5%5.1 -222.8 29.81 39,87 23.129 25.739 0.19
303.8 428.8 0.0 515.8 736.0 2.7 736.2 51%.9 -725.0 -284.9 2i.23 37.16 17.955 21.593 9.1500
331.6 364.4 0.0 462.72 243.5 255.8 1©96.3 564.4 -263.5 494.5 23.70 31.44 5.811 190.722 0.3000
337.9 242.7 0.0 4359.0 963.1 953.2 1070.6 8625.4 -963.1 -522.2 24.11 29.44 ~4.331  0.B29 0.500
337.0. 384.2 0.9 436.2 1017.9 D95.5 1071.4 B57.5-1717.9 -560.3 24.05 29.44 -B.234  -3.544 10,6060
335.2 351.2 0.0 439.9 1042.6 1012.1 1095.4 675.5-1952.6 -578.2 23.92 30.01  -10.159  -5.902 0.657%0
333.5 348.6 0.9 441.9 1063.7 1039.8 1119.1 692.1-1062.2 -597.8 23.23 29.75 -12.111 -2.259 9.7%90
3231 214.3 0.0 £27.9 1143.0 1166.7 1187.8 737.2-1143.0 -666.9  23.15  76.73 -17.008 -15.556 0.2500
319.2 2Z92.2 0.0 #40.4 1166.6 1125.4 1209.4 745.6-1166.4 -626.0 2.9 26.80 -18.979 -16.59% 0.9X9.
317.2 277.8 0.0 £39.4 11p2.7 1142.0 1220.3 751.1-1183.7 -782.6  22.77 23.57 -18.523 -18.176 0.9500
WCl/AL 70Z/191 POZ/PO0l EFF-ED  EFF.-P

¥G/SEC POT(R.  POTOR

~sm % %

113.89 13540 1.5215 @2.33 @83.82



AIPFOIL AERODYRAMIC SUMMARY PRINT
RUN NO 111 SPEED CODE 70 POINT NO. 2

70 PERCENT DESIGN SPEED (STATOR PERFORMANCE)

n
=

V-1
¥/SEC
247.4
226.0
210.6
186.5
174.6
176.5
179.0
179.5
174.7
172.9
171.8

B-1
DEGREE
4a3.4
49.7
49.1
48.9
43.5
48.9

bt ot
40 W0 00 S OV U0 L) N b

1%
~

48.9
50.8
52.3
53.1

e )
1 O WD~ DU S LT

(%)
I3

V-1
FT/SEC
811.7
741.5
691.0
611.7
572.9
579.2
587.4
589.0
573.1
567.2
563.6

bod ok Lo
P D 00 O VB W) N P

SH

48.7 -

V-2
M/SEC
198.4
193.6
183.5
1%.1
138.4
140.7
143.9
146.3
143.7
140.6
138.5

B-=2
DEGREE
2.0
0.8

‘HCORR
IRLET
aAPM
8737.50

-1
14/SEC

172.1.

152.2
142.2
123.9
115.9
116.0
118.2
118.0
110.7
106.3
104.2

»-1

0.7436

0.6750
0.6273
0.5520
0.5143
0.5182
0.5243
0.5254
0.5085
0.5020

0.4980

yM-1
FT/SEC
564.6
499.4
466.7
406.5
380.2
383.7
187.8
387.0
363.3
343.9
342.0

WCORR

INLET
LBM/SEC
104.00

m-2

M/SEC
192.3
193.6
183.5
153.8
138.2
140.7
143.9
146.3
143.6
130.6
133.5

M-2

0.5859
0.5711
0.5414
0.4518
0.4037
0.4092

0.4178

0.4244
0.4148
0.4043

0.3932

VM-2
FT/SEC
650.6
535.1
602.0
504.8
453.5
461.6
472.0

C480.1

471.3
461.2
458.4

WCORR

THLET

XG/SEC
47.17

V-1

W/SEC
177.7
167.9
155.3
139.3
130.6
133.0

134.5 -

135.3
135.1
136.3
136.5

-5.93
-10.51

v0-1
FT/SEC
583.2
548.1
509.6
357.1
428.6
236.5
351.1
4341
443.2
87.2
4480

¥0-2  RHOYM-1  RHOWM-2  EPSI-1
M/SEC KG/M2 SEC KG/M2 SEC  RADIAN
7.3 236.85  271.52 0.4280
2.8 209.04  268.51 0.4465
3.0 195.42  257.28 0.3875
2.1 169.40  218.08 0.2329
-7.2 157,73  195.72 0.0738
3.0 157.31  1%8.21  -0.000%
-0.3 160.05  202.21  -0.0348
0.3 159.35  205.03  -0.0682
-2.4 148.62 ~ 198.75  -0.1B13
2.0 142.19  193.00  -0.2200
-1.8  139.10  183.3  -0.2633
INGM  DEV  TIPN D-FAC OVEGA-B
DEGREE DEGREE DEGREE TOTAL
-3.13  15.9 46.32 0.357% 0.3238
0.43 12.76 48.93 0.3180 0.1925
0.68 9.92 50.01 .3092 0.1091
0.19 6.99 51.93 D.3718 0.0620
0.2  7.07 51.49 D.420% 0.058)
0.83 B.89 50.11 0.4169 0.0583
0.73 9.82 48.99 N.5101 0.0642
1.09 10.39 48.77 D.4028 0.0582
1.11 11.41 51.77 D.4158 0.0715
0.31 13.00 53.11 0.432%% 0.1013
-4.37 15.65 55,89 0.4344 0.1336
V-2  RHONM-1  RHOVM-2 PCT TE
FT/SEC LBW/FT2SEC LBWFT2SEC  SPAN
24.0  48.51 55.61  0.0430
9.1  42.81 55.08  0.0901
-9.9  40.02 52. 0.1310
-26.7 #.7 25,67 0.2989
-23.7  32.32 4008 0.5086
9.7  32.22 40.60  0.6103
-2.8 32.78 41.41  0.658
1.1 32.64 21,93 0.7107
-7.9  30.44 40.71  0.8620
6.4 29.12 39.53  0.9101
-6.2 2B.49 23.70  0.9571
TO/T0 PO2/POL PO/PD  EFF-AD
STAGE STAGE srgse
1.1540 0.977% 1.4872 78.05

EPSI-2
PADEAN
0.0879
0.0809
0.0723
0.0474
0.0984
-0.0124
-0.0231
-0.0245
~0.0692
-0.0817
-0.0%40

LO55-P

TOTAL
0.97435
0.0451
0.0261
0.0157
0.0157
0.9164
0.0182
0.0167
0.0234%
0.0307
0.0810

EPsi-1
DEGEE
27.961
25.471
22.200
13.243
4.229
-0.020
~-1.981
-3.919
-10.388
-12.607
-15.088
EFF-P
STAGE
o

i~
78.25

pPo2J

PolL
0.8984
0.9475
0.9742

9884
0.9304
0.9902
0.9390
0.99%09
0.9384
8.33:0
0.9792

EPSI-2
DEGREE
5.019
4.633
4145
2.718
0.480
0.709
-1.323
-1.982
-3.965
-4.684
~5.384

PO/P0
STAGE

1.5574
1.5613
1.5453
1.4868
1.459%
1.4659
1.4732
1.4781
1.4635
1.4532

1.4530

T0/10

REFF-A

XEFF-P

STAGE  TOT-516 TOT-3T6

1.1539
1.1537
1.1361
1.1805
1.1438
1.1521
1.1565
1.1607
1.1692
1.1737
1.1769

85,04
88.48
90. 7%
85.47
73.48
76.08
74.81
73.59
62.14
654.97
62.65

85.%
85.18
91.29
86.26
B0.55
77.30
76.25
75.00
$£39.81
66.76
65.53
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70 PERCENT DESIGN SPEED {POTOR PEPFORMANCE}
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SL
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V-1
M/SEC
78.5
83.8
£3.9

»

888

E)

W W
@ NN O s (0

*

B-1
DEGREE
0.0
0.0
0.0
0.0
5.0
0.0
0.0
0.0
0.0
8.0
0.9

V-1

V-2
M/SEC
227.4
219.5
208.1
181.9
169.2
i71.9
17.0
173.9
168.5
165.3
163.9

B-2
DEGREE
53.5
52.0
50.7

52.7

53.5
53.2
53.1
53.5
56.6
58.5
60.2

vz

el

%/5EC
78.5
83.9
82.9
97.8
93.4
99.1
3.6
97.9
94.7
93.7
93.0

B'-1
DEGREE
58.18
62.13
£8.13
63.03
71.20
72.28
72.75
73.28
74.77
75.18
75.53

V-1

FT/SEC FT/SEC FI/SEC

257.6
275.4
201.2
320.7
326.2
325.0
323.7
321.2
310.8
307.6
305.0

756.0
720.1

632.8
505.9"

555.2
564,1
570.2
570.5
552.8
585.5
537.9

WC1/A1
LEM/SEC

SOFT
22.51

257.6 440.5 0.9 £02.0
275.4 442.7 0.0 567.9
291.8 434.0 0.0 527.2
<320.7 263.2 0.0 473.7
326.2 329.5 0.0 447.9
325.0 335.0 0.0 4532.2
323.7 0.6 0.0 458.1
221.2 335.7 0.0 4514
310.8 301.4 D.0 463.%
307.6 282.5 0.0 466.6
305.0 265.3 0.0 457.9
Wi/A
KS/SEC

5
109,84

Y2 V-1 V02
B/SEC M/SEC M/SEC
13¢.3 0.0 1315
134.9 0.0 173.1
132.3 0.8 180.7
110.7 0.0 .143.4
100.4 0.0 136.2
102.4 0.0 138.1
103.8 0.0 139.5
102.3 6.0 140.6
51.9 0.0 141.2
86.1 0.0 142.2
2.9 0.0 152.5
B-2 M1 -2
DESPEE

19.30 0.2422 0.5755
25.56 9.2591 0.65726
32.41 0.2748 0.5192
47.41 ©.3025 0.5367
56.87 0.3972 0.4981
58.04 0.3067 9.59724
58.42 0.30%% 0.5974
52.56 0.3030 8.5061
64.55 0.2920 0.4872
66.57 0.2899 0.473%
68.53 0.2375 0.47i6

V-2 V-1 W2
FT/SEC FT/SEC FT/SEC

RIRFOIL AEROO'TRMIC SIMMARY PRINT

Hirt NO 111 SPEED CODE 70 POINT NO 6

1.1594 1.5270 80.7%6 8l.28

U1 92 V-1 V2 VDol WO'-2 PHOVM-D  mHOVM-Z  EPSI-1  EPSL-Z
M/SEC M/SEC M/SEC MJSEC W/SEC MJSEC XG/¥2 SEC KG/¥2 SEC PADIAN PADIAN
199.0 231.1 214.0 142.5 -193.0 —47.6 92.23  185.93 0.507 0.5118
211.2 237.7 227.8 149.6 -211.8 -64.6 98.15  187.16 0.4149 0.4415
224.3 7268.3 241.3 156.5 226.3 -83.6 193.50  18%.43  0.3251 0.375
257.0 264.1 275.0 163.0 -257.0 -119.7 112.95  154.11  0.1973 0.1341
292.5 2%.5 209.9 13%.0 293.5 -155.2 114.71  130.16 -D.0766 9.0128
399.9 393.6 325.3 194.6 -309.9 -165.5 114.33  141.52 -0.1454 -0.0623
217.7 3i0.2 332.7 1%9.7 -317.7 -179.6 112,99  143.32 -0.1793 -5.1023
325.5 316.B 339.9 203.2 -325.5 -176.2 113.12 ~ 141.01 -0.2140 -0.1517
%32.3 336.6 350.9 215.9 -338.3 -195.4 109.75  176.14 -D.2531 -0.2566
355.4 343.2 367.6 218.7 -355.4 -201.0 108.72  113.83 -0.3166 -0.2906
362.2 3%9.3 373.9 222.4 -262.2 -207.2 107.93  110.81 -0.3258 -0.2179
M-l w-z INCS INCM  DEV TN D FAC OMEGA-Z LOSS-P mzf YEFE-A ZETF-P
DEGREE DEGREE DEGPEE DEGREE TO0TAL  TOTAL TOTAL  TLTAL
0.6601 0.479 3.10 7.19 7.35 48.33 0.5327 0.0831 0.9176 ;5445 95.5% 95.93
0.7934 0.4648 6,40 3.1 7.7 $2.5% 0.5283 0.0657 0.013% 1.6758 96.15 %5.41
D.7855 0.4569 5.69 9,07 2.95 35.72 0.5222 0.0577 0.0118 1.5817 96.07 95.31
0.%511 0.4810 7.17 9.85 11.6l 21.67 0.5550 0.1379 O0.0249 1.5148 27.M D824
0.9593 0.5395 7.13 .92 11.31 14.62 0.5372 0.1901 0.0397 1.4%0 80.28 BL.35
1.0072 0.5687 7.14 B.87 7.75 1i4.23 0.531% 0.2127 0.0344 1.4972 77.38 7.6
1.0093 0.5826 7.32 9.0 6.04 14.2% 0.5295 0.222% 90.0362 1.595% 76.07 77.6%
1.0523 05931 7.75 9.31 5.97 13.71 0.5297 0.2361 0.0375 1.30%% .29 75.73
1.1165 0.6266 7.63 S.06 6.06 10.28 0.5242 0.2735 0.0373 1.504 69.02 70.75
1.1363 06305 7.07 8.55 6.0% B8.50 0.5246 0.2899 0.0362 1.5019 67.9¢ 62.37
1.1563 0.5399 6.4 7.8z 5.91 7.0l 0.5212 0.2020 ©.0383 1.5011 65.51 67.42
U-1 82 V1 V-2 W'-1 W2 RHOVM-1  PHOYM-Z  EPSI-1 EPSIZ PO E
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC LBM/FT2SEC DEGREE [DEGREE SPAN
653.1 758.2 70Z.1 467.6 -653.1 -136.2  18.89 37.87  29.050 29.322 0.95%)
694.9 779.3 747.5 490.B -694.9 -211.9  20.19 32,33 23.77% 25.29 0.199
735.2 21.5 791.6 513.4 -725.3 274.3  21.22 37.77  18.679 21.287 0.1500
243.3 865.5 902.2 534.9 -843.3 -392.7 23.14 2156  6.181 10.547 9399
£52.9 953.0 1015.6 £02.8 -852.9 -506.0  23.49 22.50 4.3 0.733 0.50
1016.2 996.3 1057.5 538.6-1016.8 -563.1  23.42 2899 -8.329 -3.691 0.570
1042.4 1017.9 1991.5 655.3-1042.4 -559.3  23.33 29.35 -10.209 -5.851 0.65%0
1063.0 1039.5 1115.2 668.6-1068.0 -572.2 23,17  2B.88 -12.262 -8.121 0.79%0
1142.8 11045 11%.3 708.5-1142.8 641.1  22.48  25.83 -17.081 -14.701 0.5500
1166.1 1126.1 1206.0 717.8-1166.1 -650.5  22.27 25,17  -12.180 -15.643 0.9300
1123.4 1147.8 1226.9 729.B-1123.5 -679.9  22.10  22.70 -18.658 -12.215 0.%500
T02/101 POZ/PU1 EFF-AD  EFF-P
ROTOR ao;m
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AIRFOIL AERDDYRAMIC SBAARY PRINT
70 PERCENT DESIGN SPEED {STAT(R PERFORMANCE) ' RUM %O 111 SPEED COOE 70 POINT %0 6

SL V-1 V-2 vs-1 YH-2 Vo-1 Vo-2 RHM-1  BHOVM-2 EPSI-1 EPST-2
M/SEC - M/SEC M/SEC  M/3EC M/SEC M/SEC KG/¥2 SEC KG7M2 SEC RADIAN RADIAN

1 2332 . 186.6 148.9 186.6 179.6 0.0 292.63 262.72 D.4725 0.09487
2 225.0 18Z.9 147.0 182.9 173.3 0.0 201.83 260.66 0.4220 0.9756
3 2135 i74.2 143.2 1732 153.3 0.0 197.76 250.71 0.3678 0.0579
4 188.2 146.4 122.6 146.4 142.8 Q.0 - 16%.00 211.72 0.2238 0.9452
5 175.5  129.6 111.1 129.6 . 133.8 8.3 152,61 136.57 0.0725 0.0093
6 178.4 133.1 112.7 133.1 138.2 0.0 158,29 190.78 0.0012 -0.0103
7 1B0.7  136.4 114.2 135.4 140.0 0.0 156,14 195.07 ~0.0316 -~0.0206
8 181.1 .138.7 113.3 138.7 Hi.3 0.0 154.%2 197.72 ~0.0685 -0.0318
¢. 178.0 138.5 106.1 1383.6 142.9 0.0 143.65 195.00 ~0.1786 ~0.0570
100 1772.1 136.9 102.4 136.9 144.3 2.0 138.23 191.21 ~0.2179 -1.0739
1 176.2 135.8° 99.5 135.8 1454 0.9 13&.02 1g8.38 -0.2620 -0.8329
St B-1 . B-2 M-1 M2 NCS ™o DEV = 7PN D-FAC OYEGA-B LOSS-P P02/ PO/PO  TOI0 ZEFF-A SEFF-P
DEGREE DEGREE DEGREE DEGAEE DEGREE OEGREE TOTAL JOTAL P01 STAGE  STAGE TOT-S16 TOT-STB
i 52.5 0.0 0.6961 0.%472 -1.9%  0.99  13.8 52.49 0.3719 §.1815 0.0418 0.%593 1.5617 1.1598 &85.10 2601
2 50.9 0. 0.6703 0.5370 -1.48  1.65 11.97 50.9% 0.353% D.1802 0.0329 0.9635 1.5659 1.1550 82.32 89.0%
3  49.2 6.4 0.5353 0.5117 -2.57  0.80 10.87 49,21 0.3559 0.1013 0.0242 0.9759 1.5523 1.1479 90.66 9I1.22
4 49.9 0.0 0.5563 0.4275 -3.12 1.13  10.00 49.86 0.4111 0.0516 0.0156 0.97283 1.5958 1.1438 B5.05 85.88
5 50.8 0.0 0.5153 0.3769 -3.21 Z2.15  10.87 50.77 0.4704 4.0720 (.01% 0.98@ 1.4673 1.1491 77.% 73.91
6 50.8 0.0 0.,5221 0.3851 -3.00 2.73 10.10 50.20 D0.46B4 O.0771 0.0215 0.9870 1.8762 1.1575 7582 76.17
7 50.8 0.0 0.5281 0.3923 -3.6% 2.83 10.15 50.75 0.4635 D.0823 0.0233 0,2358 1.4836 1.1623 73.60 75.04
8- 51.2 0.0 0.528 0.4003 -2.58 3.42 10.26 5l.23 D0.4589 0.0777 0.0223 0.9865 1.4882 1.1671 72,09 73.61
g 53.6 0.0 0.5161 0.3%80 -2.37 3.8 12.36 53.57 0.4633 0.0871 0.0261 5.9955 1.4819 1.1785 65.72 $8.51
10 54.9 0.0 0.5121 0.3920 -3.33 2.91 13.78 54.93 0.4769 0.1125 0.0331 9.9515 1.4763 1.1835 56401 $5.93
i1 56.1 0.0 0.5086. 0.3880 -7.56 -1.42 16.43 56.06 0.4860 0.1383 0.0423 0.9777 1.4676 1.187¢ 61.73 63.72
St V-1 V-2 - VM-l -2 Vo-1 V0-Z ~ RHOVM-1 RHOVM-2- PCT IE EPSI-1 EPSI-Z
FY/SEC FT/SEC FI/SEC FT/SEC FY/SEC FI/SEC LBWFIZSEC LEM/FT2SEC  SPRA DEGREE GEGREE
i  765.6 6i2.2 483.7 612.2 589.3 0.9 - 451.50 53.81 0.0430 27.072 4.852
2 -738.1 e00.2 482.4 600.2 538.7 0.0 . 438 53.35  0.090F  25.178  4.331
3 700.3 571.5 469.9 571.5 519.3 0.9 4050  5L.35  0.1510  21.076 3.899
4 617.5 480.2 402.2 4B0.Z2 468.5 0.0 4.5 43.36  0.2939 12.825 2,592
5 575.7° 425.1 368.7 425.1 485.5 0.0 31.26 38.21 0.5086 4.157 0.532
6 585.2 436.7 369.8 436.7 453.6 0.0 2i.60 38.07 0.6193 0.071 -0.589
7 - 592.9 487.6 374.8 = 447.6 459.3 0.0 31.98 39.95 0.6598 -1.812 -1.178
B 534.3 455.2  371.9 455.2 463.6 0.0 3i.65 40.49  0.7107  -2.693 -l.EZ2D
9 584.1 454.9 348.1 455.9 46940 0.0  29.42 39.9% 0.8620 -10.234 -3.837
10 580.9 449.7  336.0 449.2 473.9 0.0 28.31 39.16 - 0.910F ~12.4B6 -A.577
11 5781 445.6 326.5 445.6 477.1 0.0 27.45 38.58  0.9571 ~15.010 -5.3z4
NCORR ~ WCORR  WCORR 1013 PO2/P0L PO/PD  EFF-AD EFF-P
INLET INLET  IMLET STAGE STAGE  STABE STAGE
RPM  LBMW/SEC KB/SEC % =
B8730.10 100.30 45.49 1.15%8 0.9812 1.4983 75.93 78.21



81

80 PERCENT DESIGHN SPEED

RIRFOIL ATRODYNAMIC SIRGAARY PRINT
P WO 111 SPEED CODE 80 POINT KO 2

(ROTOR PERFORMANCE)

5L v-1 V-2 -1 W2 el ¥o-2 1 82 ¥l Wz Wil W2 BHOVM-1 PHOVM-Z EPST-L EPSEZ
M/SEC MJSEC MJSEC M/SEC MJSEC MJSEC W/SEC M/SEC WJSEC MJSEC W/SEC W/SEC ¥E/M2 SEC K‘SI"@Z SEC RADIAR RADIAN
1 106.9 250.2 106.9 163.7 0.0 202.3 7229.5 266.5 2531.2 17/5.8 -223.5 -p4.2 111.50 257.58  0.5092 03151
2 114.4 255.9 1145 171.4 9.8 190.0 2352 275.1 253.7 190.9 -245.2 -BA.0 118.35 220.23  0.41%2 D.4457
3 121.6 240.5 121.6 168.1 0.0 172.0 253.6 281.7 285.2 200.8 -253.6 -199.7 124.78 2i7.59 0.3331 0.37,3
4 135.2 207.8 135.2 147.9 0.0 155.9 295.3 395.5 375.7 ?216.9 -286.3 -158.6 - 136.39 19141 0.9 0.12:53
5§ 137.9 191.8 137.9 135.6 0.0 136.6 338.4 334.9 365.4 239.6 -333.4 -198.3 138.69 171,32 -D.0MS 0.0138
6 137.2 185.7 137.2 124.5 0.0 137.8 357.3 350.1 382.8 P46.1 -357.3 -212.3 135.09 156,61 -0.1387 -R.060
7 136.9 185.2 136.9 1z7.7 0.0 135.0 366.3 357.7 381.1 ©256.7 -356.3 -222.7 137.8% 151,00 -0.1860 -0.093%
8 136.3 186.7 135.3 133.7 0.0 120.4 3753 365.3 399.3 279.2 -375.3 -238.9 137.36 16941  -0.1985 -0.1371
9 132.7 178.3 132.7 130.3 0.0 12i.2 401.6 283.1 423.0 29.5 -401.6 -266.4 134.37 155.89 -0.7889 -D.2521
12 131.3 173.8 1313 120.9 0.0 126.2 409.8 3295.7 430.3 295.4 -409.8 -26%.8 133,14 152.80 -0.3140 -0.2872
11 136.1 168.2 130.1 107.4 0.0 130.Z 417.6 £03.3 437.4 293.5 -817.6 -273.2 132.10 134.856 -0.3262 -0.3170
SL . B-1 B2 8'-1 B2 M1 ®-2 M-1 M-2 INCS INCM  DEY TURN D FAC OMEGA-B LOSS5-P PO2/ XEFF-R XEFF-P
DEGREE DEGREE DEGREE DEGREE DEGREE DEBREE DEGREE DEGREE TOTAL  FOTAL  PCL IDIAL  TOTAL
1 0.0 50.7 64.73 21.20 0.3281 0.7628 0.7773 0.5155 -0.35 3.7 9.26 43.53 0.4827 0.1183 0.0233 1.8715 93.83 28.37
2 0.0 48.0 8.65 26,13 0.3519 0.7513 0.229% 0.5508 0.92 £.63 8.35 338.51 0.4620 00435 0.0097 1.8211 97.10 97.%
3 0.0 45.8 64.59 33.28 0.3786 0.7053 0.B2%2 0.5881 2.15 5.54 9.83 31.31 0.4502 0.023t 0.0055 1.7602 97.97 %8.13
4 9.0 44.3 65.40 47.18 0.4177 0.6063 1.0066 0.6328 3.49 5.72 11.28 18.22 0.4506 0.0815 0.0147 1.8361 52.01 92.5%
5 0.0 45.4 67.%3 55.77 0.4266 0.5554 1.1301 0.6939 3.66 5.52 10.20 12.07 0.4563 0.1601 0.0266 1.5719 Bl.61 B2.75
6 0.0  47.7 68.98 59.41 0.4243 9.5345 1.1835 0.7383 3.85 5.58 9.11 9.57 0.4657 0.213% 0.0333 1.589% .73 76.30
7 0.0 46.3 69.47 59.91 0.4233 0.5343 1.2991 0.738% 4.03 5.71 7.53 %2.56 0.44895 0.2052 0.0320 1.55% 75.16 76.65
2 6.0 43.9 59,93 60.05 0.421% 0.5382 1.2345 0.7730 £.47 602 6.55 9.59% 0.4239 0.182% 0.0287 1.5609 77.09 73.4B
9 0.0 42.7 71.65 63.62 0.3100 0.5130 1.3063 0.8530 4.50 5.93 5.14 8.03 0.3235 0.1765 0.0249 1.586% 75.97 71.41
19 0.0 45.9 72.17 65.57 0.4053 0.5001 1.3285 0.8353 4.0 5.48 5.05 6.59 0.4039 D.2164 0.0281 1.5381 7.9 72.67
11 0.0 50.2 72.62 68.33 D.5014 0.4800 1.3501 0.8350 3.57  4.91 5,76 4.28 9.41%% 0.2572 0.02% 1.520 65.% 67.%2
St V-1 vz Wl W2 W1 W2 L1 P2 V-3 v.Z2  wWr-l Witz PHOYM-1 BHOYM-Z  EPSI-1 EPSISZ POT TE
FT/SEC FI#SEC FT/SEC FT/SEC FT/SEC FUJSEC FT/SEC FT/SEC FT/SEC FU/SEC FT/SEC FT/SEC LBM/FIZSEC LBM/FT2SEC [EGREE DEBREE SPAN
1 350.6 853 7 350.6 537.1 0.0 663.6 753.0 8753 B830.6 576.9 -751.0 +210.6 2.3 42,51 28.173 29.5%% 0.0500
2 375.5 839.7 375.5 562.5 0.0 622.5 B0I.3 £99.2 8B4.3 625.4 -80L.3 -275.7  28.2% 45.11 22.016 25.53% 0.1000
3 399.0  789.1 399.0 551.7 0.0 %64.3 B48.4 923.1 927.6 658.7 -848.4 -359.9  25.56 45.56  19.082 21.558 0.1500
4 4434 £31.B 4434 485.4 0.0 473.8 972.3 999.0 1063.7 7I1.5 -~972.3 -520.2  27.93 38.20 65.820 10.817 £.3000
5 .452.6 629.3 452.6 441.7 0.0 44R.3 1110.2 1998.8 1198.9 786.3-1110.2 -650.5 ~ 28.50 3509 -4.79° 0.791 4.5000
6 450.2 609.2 450.2 403.3 0.0 452.1 1172.4 1148.7 1255.8 B07.4-1172.64 -695.6  23.28 3207 -7.935 -3.533 0.5000
7 449.2 609.6 449.2 £18.9 0.0 442.9 1201.9 1173.7 1283.1 282.3-1201.9 -730.7  28.23 32.87  -9.509 -5.703 0.6500
8 447.3 612.7 447.3 438.5 0.0 427.B 1231.4 1198.6 1210.1 836.8-1231.2 -770.8  28.13 33.70  -11.259 ~7.895 0.7000
9 435.5 5B5.1 435.5 427.5 0.0 299.51317.6 1273.5 1387.7 972.9-1317.6 -8754.0  27.52 33.98 -16.55% -1%.443 0.2500
10 430.7 573.4 430.7 396.2 0.0 414.0 1344.5 1298.4 1511.9 969.3-1384.5 -BBS.4  27.27 31.30  -17.993 -16.392 0.9300
11 426.7 552.7 426.7 352.4 0.0 427.1 1370.3 1323.4 1435.2 963.1-1370.3 -896.3 = 27.06 27.58  ~12.692 -18.165 0.9
‘ $CI1/A81  wWCl/AL T02/701 PU2fPOl EFF-AD- EFF-P
LBM/SEC ¥G/5EC FDTU! Rﬁ‘fﬂ"‘
SQFT. S
29.69 144.83 1.1788 1.6192 33‘ 38 B. 66
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bt . P et
B Goam W B B wm o s
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r
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611

V-1
M/SEC
270.6
265.6
25v.1
219.3
203.0
197.3
197.8
1990
193.8
192.5

- 189.1

B8-1
DEGREE
49.2
36.5
43.0
41.6
42.2
44.3
43.2
41.2
39.7
42.1
45.1

V-1
FT/SEC

488.0.

g71.3

820.6

719.4

- 665.9

647.3
648.9
653.1
636.0
631.5
620.4

V-2
M/SEC
248.6
251.1
243.0
210.4
1810
186.7
188.2
190.6
187.1

18%.7

179.2

B8-2
DEGREE
0.6
~0.2
0.9
-2.9
-z.1
-1.5
~1.5
~1.8
-2.0
-1.5
-1.5

V-2
FT/SEC
815.8
824.0
797.3
690.4
626.7
612.4
617.6
625.3
613.8
606.1
588.0
NOORR
INLET
RPM
9970.00

VM-1

M/SEC
184.5
188.5
184.0
165.1
150.5
181.1
144.2
139.9
149.5
143.5
134.6

®-1

p.7972
0.7828
0.7369
0.6425
.5899
0.5699
0.5718
0.5750
0.3602
0.5536
0.5410

yo-1
FT/SEC
605.4
613.6
603.6
541.6
493.7
462.8
473.2
491.7
490.9
470.9
441.6

WCORR

INLET
LBM/SEC
132.20

-2

M/SEC
248.6
251.1
243.0
216.2
196.9
186.6
188.2
190.5
187.0
188.7
173.2

¥-2

0.7253
0, 7356
0.7138
0.5145
0.5528
0.5374
0.5423
0.5500
0.539%
0.5300
0.5112

YM-7
FT/SEC
815.7
823.0
797.2
689.6
626.3
612.2
617.4
625.0
613.4
605.9
587.8
WCORR
INLET
K6/SEC
60.00

¥3-1

MISEC
198.9
187.0
169.5
1543
136.2
137.9
135.3
131.0
123.2
123.2
132.8

INCS
DEGREE
~5.26
-5.89
~7.80
-11.33
-11.76
~9.46
-10.62
-12.563
-16.23
~16.17
-18.52

V-1
FT/SEC
649.5
613.6
555.0
473.6
446.9
452.5
44640
429.8
404.3
420.7
435.8

AIRFOIL AZRODYRAMIC SUMYARY PRINT
AP NG 111 SPEED CODE B0 POINT 30 2

V0-2  RHOVM-1  RHOVM-Z EPSI-1 EPSI-2
M/SEC KB/M2 SEC KG/MZ SEC  PADIAN RADIAY
2.8 22B.47 293.32 p.4708 0.083%
1.0 237.13 303.94 0.4206 0.5736
-4.0 233.39 300.63 0.3654 0.05643
-18.7 208.21 265.21 0.2187 ©0.0377
-6.8 188.01 240.34 0.0703 -0.0025
5.8  175.27 732.84 0.0115 -0.0287
-5.0 178.46 234,93 -0.0531 -0.0359
-6.1  186.26 238.22 -0.0858 -0.0479
-6.7 185.96 731.34 -0,1928 -8.9759
4.5  17.56 225.18 -0,2236 -5.0863
-4.9 163.78 214.84 -N.2634 -0.0961
mHeM DEV  TIRN D-FAC OMEGA-B 10SS-P
DEGREE DEGREE  DEGREE TOTAL - TOTAL
<2.31  14.48 4B8.55 0.2423 0.2711 0.062%
-2.76 11.75 &46.75 0©,2149 0.2031 0.057
4.83 6.9% 44.91 0.1892 0.1274 0.030%
-7.09 ~ 7.11 84.5% 0.2156 0.0795 D.0201
-5.40  B.OL 44.27 0.263% D.0503. 0.0135
-3.72 B.63 45.81 0.2563 0.0353 0.0099
-4.75 B.63 44.70 0.2501 0.0351 0.0093
-6.64  B.42 43.01 0.2309 0.0363 0.010%
-10.01  10.3% 41.73 0.2374 0.0782 0.0233
-9.93  12.40 43,48 90,7519 0.1098 0.0333
-12.37  14.89 46,65 0.2787 0.1501 0.0851
¥0-2  RHOYM-1  RHOWM-2 PCT TE  EPSI-1
FT/SEC LBIWJFI2SEC LBW/FT25EC  SPAN DEGREE
9.2  46.79 60.08  0.0430  26.977
3.2 48.57 62.26 < 00901  24.097
-13.2 = 47.80 p1.57 - 0.1210  20.933
35.1 42.85 54.32  0.2%89  12.532
-22.5 38.51 49,23  0.5086 4,029
-15.7  35.69 47.69 - 0.6103  -D.658
-16.5  36.55 £8.11  0.6598  ~3.043
-20.1  38.15 48.79  0.7107  -5.148
-21.¢ 3B.09 4738 - 0.8620 -11.045
-14.8  36.16 46.172  0.9101 -12.799
-16.0  33.5% 45,00  0.9571 -15.09%
0770 PO2/POL PO/PD EFF-AD EFF-P

STAGE STAGE sréx;s STAGE

*
1.1768 0.9747 1.5782 78.8%4 B0.15

44

Pt
0.9072
0.9322
0.9513
0.9308
0.9395
9.9330
0.9330
0.9927
0.9550
0.97%%
0.9711

EPSI-2
DEGREE
4.809
4.215
3.683
2.159
-0.149
-1.41%
-2.056
-2.593
-4.350
-4.837
~5.509

PO/PD

STAGE

1,.6525
1.6975
1.6912
1.6933
1.5530
1.53%0
1.5332
1.5481
1.5230
2.5063
1.8796

T/i0 XEFF-A XEFF-P
STABE  TOT-SI6 TOI-516

1.1932
1.1926
1.1790
1.1643
1.1597
1.1785
1.1783
1.1760
1.1748
1.1e48
1.19%4

77.53
B5.88
99.60
87.97
79.18
73.52
7%.10
75.76
73.13
67.26
50.99

73.05
85.97
31.28
86.75
80.43
75.08
?5‘ E:
77.21
7.68
53.09
63.08
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o AIRFOR, ACRODYNAMIC SUMBARY PRINY
80 PERCENT DESIGN SPEED {ROTOR PERFORMANCE) RAxé NO 111 SPEED CODE B0 POINT MO 3

SLov-1 ¥-2 W1 w2 V-1 V-2 U-1 U2 v'-1 V-2 W=l V0'-2 RHOWM-1  RHOWN-Z  EPSI-1 EPSE-2
M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC I/SEC M/SEC M/SEC MJSEC M/SEC M/SEC KG/@2 SEC XG/¥2 SEC RADIAN RADIAN

1 104.6 261.1 104.6 163.0 0.0 263.9 229.2 266.1 251.9 17/4.5 -229.2 -62.2 110.06 210.58  0.50%5 0.51%%
2 112.} 253.5 -112.1 167.3 . 0.0 190.8 253.9 273.7 268.4 1858 -243.9 -B3.2 117.01 218.48  D.4195 0.43563
3 119.1 238.8 119.1 '163.3 0.0 174.2 258.2 281.3 288.4 1%.3 -258.2 -107.1 123.41 214.67  9.3332 0.3773
4 132.3 207.1 132.3 142.6 0.0 150.2 285.9 304.1 3248.2 209.8 -295.9 -153.8 134.92 187.43  0.1206 0.1833
5 135.3 193.5 135.3 130.4 0.0 143.0 337.9 334.4 365.0 231.6 -337.9 -i91.2  137.4p 169.09 -0.07% 0.0150
6 134.9 188.8 -134.9 122.0 0.0 144.1 355.8 349.6 3Bl.5 219.0 -356.8 -205.5 137.11 156.90 ~0.1336 -0.0807
7°134.7 189.9 134.7 125.4 0.0 141.8 365.8 357.2 389.8 249.8 -365.8 -215.4 136.57 162.91  -0.1634 D094
©B 1341 1905 134.1 1315 0.0 137.8 373.8 3548 398.1 262.3 -374.8 -227.0 136.48% 17630 -0.1938 -0.1363
9 130.5 181.8 130.5 126.5 0.0 130.5 401.0 387.6 421.7 2d6.5 -401.0 -257.1 132.37 164.37 -D.2B99 -0.2525
10. 129.0 178.0 129.0 115.4 0.0 135.5 409.2 395.2 429.1 Z88.2 -309.2 -259.7 132.18 148,74 -0.3151 ~0.28%)
11 127.9 173.8 127.9 104.9 0.0 13B.5 417.1 40z.8 436.2 283.3 -817.1 -254.3 131.12 138.46 -0.37% -0.3169

B-1 B-2 2'-1 B8-2 M-1 M-2 M-I M2 INCS INOM O DEV TURH B FAC OMEGA-B LOSS-P PORS EFF-A MEFF-P
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL T0TAL - P01 TOTAL TOTAL

v
~

1 0.0  51.1 65.17 20.68 0.3214 0.7662 0.7742 0.5120 0.03 4.19 8.73 44.50 0.4937 Q.0372 0.0173 1.8%93 95.55 95.92
2 - 0.0 43.8 65.08 25.50 0.343% 0.7841 0.8261 0.5885 1.35 5.07 8.71 38.59 0.4757 0.0331 0.0078 1.8306 97.58 97.87
3 0.0 47.0 65.03 33.47 0.3671 0.7004 0$.8766 0.5728  2.59 §.98 9.97 31.51 0.5691 G.0292 0.0057 1.7/ 97.31 98.97
4 0.0 46.7 65.83 47.37 0.4081 0.6037 1.0025 0.6114 3.93 6.2¢ 11.56 1B.47 9.48312 0.00% 00162 1.554% 81.48 9.9
5 0.0  47.6 B8.18 55.68 0.4187 0.559% 1.1265 0.6695 4.01 5.86 10.12 12.50 0.4809 0.1663 0.0272 1.608% £1.68 BZ.%6
6 0.0 49.5 69.27 59.08 0.4174 0.5528 1.1804 0.6870 4.13 5.37 8.79 10.19 0.4831 0.2123 0.0336 1.58%3 75.89 77.42
7 0.0 48.0 63.75 59.34 0.4167 0.5459 1.2062 0.7179 4.31 5.98 6.9 10.41 0.4706 0.2344 0.0324 11,5979 76.38 J7.89
8 0.0 46.0 70.26 59.60 0.4149 0.5479 1.2315 0.7555 4.M 6.29 6.00 10.66 0.4379 D.1863 O0.0297 1.6053 77.% J79.18
9 0.0 45,5 71.92 63.48 0.4033 0.5212 1.3036 0.8216 4£.78 6.20 5.00 B.44 0.4171 0.139% 0.0269 1.5%02 75.61 77.15
10 0.0 49.2 72.43 65.77 0.3987 0.5974 1.3259 0.8101  4.33 5.7 5.25 6.66 0.4351 0.2330 0.0300 1.5810 70.50 72.34
11 0.0 52.6 72.87 68.18 0.3849 0.4929 1.3475 0.8066 3.82 5.16 5.57 4.69 0.4%47 0.26%% 0.0305 1.5726 66.82 54.87
sLov-1 V-2 W1 W2 -1 -2 U1 52 v-1  v'-2 V-1 VO*-Z RHDVM-1  PHOVM-? EPSI-1 EPSIZ2 POT TR
FT/SEC FT/SEC FT/5EC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FIJSEC FI/SEC FT/SEC IBW/FTZSEC LBY/FT2SEC IXGREE DEGREE SPAN
1 -333.2 855.6 343.2 534.% 0.0 569.0 752.0 873.1 326.6 572.5 -752.0 -204.0 - 22.%% 43.13  25.193 29.4%99 0.090
2 '367.6 83l.6 367.6 583.8 0.0 §25.8 B00.2 BY3.0 820.6 B13.0 -BOO.Z -273.1  23.96 38.73  24.035 25.599 4.1999
3 393.8 783.5 399.8 535.8 0.0 57l.6 B47.3 922.9 933.0 640.7 -887.3 -351.2  25.78 43.97 19.098 21.620 0.1500
4 4340 679.7 435.0 467.9 0.0 £93.0 971.0 997.7 1063.6 688.2 -971.0 -503.7  27.63 32.39 6.908 10.848 0.300%
5 643.9 634.9 443.9 427.8 0.0 469.2 1108.7 1097.3 119:.3 759.9-1108.7 -628.1 2B.15 3.8 -£.031  9.857 .50
6 4425 619.6 442.5 400.4 0.0 472.9 1170.7 1147.1 1251.6 784.2-1170.7 -674.3  28.08 32.13 ~7.710 -3.473 0.6
7 441.8 623.1 441.8 414.6 0.0 465.2 1200.2 1172.1 1279.0 BI9.5-1200.2 -706.9  28.0% 33.37 -3.362 -5.637 0.5500
B 340.0 625.0 440.0 431.4 0.0 452.2 1229.7 1197.0 1306.0 860.7-1229.7 -748.7 27.%5 3588 -11.197 -7.810 0.7900
9 428.1 596.4 428.1 415.1 0.0 428.3 1315.8 1271.7 1383.7 ©3(.1-13 .8 -B&3.5 27.32 33.67 ~-15.608 ~14.465 0.2500
10 423.4 '584.0 423.4 378.7 0.0 484.6 1352.7 1296.7 1407.9 93:.5-1352.7 -B52.1 - 27.06 30.46 -17.998 -16.499 0.5
11 419.5 570.1 419.5 344.2 . 0.0 453.5 1368.4 1321.6 1431.7 9372.9-1368.4 -867.1  26.55 27.54 -18.555 ~18.15% 0.9590
WC1/A1  WE1/A1 T02/70L POZ/POY EFF-AD  EFF-P
LBM/SEC KG/SEC ROTOR  ROIR
S5QFT S ® A
29.29 142.91 1.1845 1.6511 B3.57 B4.59



AIRFOIL ASRODYNAMIC SUMMARY PRINT

80 PERCENT DESIGYN SPEED {STATOR PERFORMANEE)

St

S B0 00 N O L A B

.
-

Poed
o

-3 40 N e

Pt ok ‘
DWW N Y

-
OB 00 N O U LR

¥-1
M/SEC
270.6
262.3
247.6
217.6
203.8
193.6
200.9
202.0

186.4 .
1%5.7~

192.8

B-1
DEEREE
49.7
47.4
45.3
43.5
44.5
46.3
45.0
43.3
42.5
45.3
47.6

V-1
FT/SEC
887.8
860.7
812.3
714.1
668.6
654.8
659.3
662.7
644.4
638.9
632.6

V-2
M/SEC
239.3
238.9

228.6 .

198.2
iel.1
177.3
179.6
182.4
180.0
177.2
172.9

R
Fod o s B e b
.
QN AWM

¥
.

LU
.

V-2
FT/SEC
785.0
781.0
750.1
650.4
594.1
581.8
589.2

598.4

590.5

581.4

567.4
NCORR
INLET

y¥-1
#/SEC

1827~

183.5
178.4
159.0
145.6
i37.8
142.0
147.1
145.3
137.7
131.2

1-1

D.7976
0.7731
0.7238
0.6368
0.5911
0.5756
0.5796
0.5832
0.5657
0.5578
0.5500

YM-1
FT/SEC
599.3
602.2
585.3
521.8
477.8
452.4
465.9
482.5
476.8
451.9
430.4
WCORR
INLET

RPYM - ABM/SEC

9969. 70

130,50

vi-2
M/SEC

= 239.2

238.0
228.5
197.9
120.9
177.3
179.5
182.3
179.9
177.2
172.9

m-2

0.6957
0.6943
0.6680
0.5759
0.5213
0.5079
0.5146
0.5233
0.5158
0.5050
0.4904

VM-2
FT/SEC
784.9

730.9:.

7:9.8
649.3
593.6
581.6
589.0
598.2
590.2
581.3
567.3

WCORR

INLET

KG/SEC
59.18

V-1 .
#/SEC
159.6
187.4
171.7

148.5 -

152.6
144.3
182.2
138.5
132.1
137.7
141.3

INCS
DEGREE
~4.71
=5.02
=6.52
-9.44
-9.52
~-7.52
-8.77

. -10.51

-13.44
-12.96
‘15 .‘00'

Vo-1
FT/SEC
655.0
615.0
563.3
487.5
457.8
473.3
566.4
454.3
433.5
451.7
463.6

vo-2
M/SEC
3.2
-1.5
-7.1
-11.2

o
DEGREE
-1.75
-1.89
-3.15
-5.19
-4.16
-1.78
-2.89
-4.51
-7.22
-6.72
-9.86

VO-2
FT/SEC
10.4
~5.1
-23.4
=356.7
-23.8
~15.5
~i4.8
-17.5
-18.2
-10.2
-9.8

RUN NO 111 SPEED CODE 89 POINT 20 3

EPSI-i

PHOM-1 RHOVM-2
KG/M2 SEC KG/¥Z SEC  RADIAW
230.86  297.66 0.4731
235.20  302.77 0.4235
230.3  295.89 0.3680
205.16  260.58 0.2191
185.67  237.12 0.0576
176.27  230.18  -0.013%
179.8  233.34  -0.0536
186.9%5  237.07  -0.0288
184.53 23138 -D.1904
172.97  224.51  -0.2223
163.40  215.97  -0.2635
DEV TUEN  D-FAC OMEGA-B
DEGREE  DEGREE TOTAL
13.58 49.01 D.2776 0.2354
i1.61 47.76 0.2559 0.1756
9.09 47.01 0.2439 0.1156
6.73 46.75 0.2716 0.0532
7.77 45.7% 0.30% 0.0371
8.57 47.81 0.3208 0.0388
8.71 146.47 0.3140 0.0435
8.59 44.97 0,302% 0.0412
10.61  44.25 0,298 0.0643
12.79 46.30 0.3118 0.0939
15.45 48.60 0,3359 0.1416
RHOVM-1  RHOVM-Z  PCT TE
LBM/FT2SEC LBM/FT25EC  SPAN
47.28  60.9E  0.0430
48.17 62.01  0.0901
47.18 60.60  0.1410
42.02 53.37  0.2939
33.03 48.57  0.5085
35.69 47.15  0.6103
36.84 47.75  0.5598
38.29 43.55  0.7107
37.79 47.35  0.8620
35.43 45.98  0.9101
33.47 44.23  0.9571
10770 PO2/PO1 PO/P0  EFF-AD
STAGE STAGE s*fgsz
1.1845 0.978% 1.6155 79.68

EPSI-2
RADIAN
0.0832
0.0727
0.05638
0.0379
~0.0026
-0.0245
-0.0353
-0.04562
-0.0752
-0.0859
~-0.0959

LOSS-P

TOTAL
0.05742
0.0412
0.0276
0.0124
0.0100
0.0108
0.0123
0.0118

0.0192:

0.028%
0.0834

EpSi~1
DEGREE
27.107
28.264
21.085
12.551
3.872
-0.770
-3.068
-5.086
~-10.209
-12.733
~-15.100
EFF<P
STAGE

%
81.01

PO2/

PO1
0.9135
0.9426
0.9555
0.9873
0.9922
0.9922
0.9911
.9915
0.9375
0.9821
0.9737

EPSI-2
DEGAREE
4.770
4.166
3.653
2.174
-0.151
-1.402
-2.023
~2.648
-4.309
-4.919
~-5.4%4

PO/P0

STABE

1.7001
1.7251
1.7107
1.8327
1.5912
1.5784
1.5855
1.5917
1.5702
1.5528
1.5211

/T8 WEFF-A XEFF-P
STAGE TOT-516 T0T-S1&6

1.2011
1.1932
1.1815
1.169%
1.1779
1.1870
1.187%
1.1864
1.1875
1.1983
1.2070

81.49
B7.38
91.42
88.83
75.8%
74.55
75.96
76.74
73.20
67.58
52.58

g2.82
83.31
92.06
83.58
B81.12
75.1%
75.53
77.78
75048
69.52
64.75



PEACENT DEGIGH TOEED POV PESFPWANSE) R KD 1 ::?-w C03Z 50 PUINT KD S

! T 3?
h?‘
bid S ¥-1 W2 Wl Y2 Y- -2 R VIt BTyl FECiMz  EPLI-T D357
Y[SEC w/STT WYTEC MfTIC WJSED WJTEC MUEC WILED ¥5ET WIEC YEfMp TEC ¥GiMP TET PELIAM m’«iiﬁ?ﬁ
1 102.4 258.5 157.4 13B.4 9.0 255.3 772.2 755.7 57 % =3.2 172,51 5.5 &.5»:’35 mzn
Z2 115.5 759.5 'ﬂ,,,a 1834 0.9 152,56 FEES 2732 78.5 0.7 118,75 71251 LEZTD .EAES
T 1364 227.1 116.4 1224 0.0 1754 257.E LB ZER.9 193.7 -zs?.a ILE 1725 711,26 OLI37 3377
& 1283 7359 329.1 137.3 009 153.8 785.3 U6 32774 ZU2.9 -255.5 -1£2.7 12231 152,62 9.12z2 n.iEz
5 122,89 323.,1 132.0 3172.% : 2,1 2374 233.9 F52.3 #3.2 -E37.4 -155.2  125.28 155,28 B.EZL 55183
&5 131.9 1£3.4 3I31.9 371.2 2 2621 Z;n8 Z37.9 -335.3 z;,.a 125,78 TET.FL -BLI2EF -5.5515
7 131.7 122.9 131.7 1742 i55.7 223.2 745.5 -355.7 -713.0 " 35.57 123, -:-k:,, -5, 7
5 1311 1828 131 127.3 €872 3595.5 #E7.1 -278.7 —222.3 125,57 13,56 21572 -5.I1375
9 127.7 1%.2 127.7 1132 IET.0 £77.3 V.8 LVLE 755 322.17 153,76 H.2%26 5.751%
18 175.5 176.8 16,5 1iZ.9 358,56 427.7 7HZ.0 4586 -754.5  131.%9 1E%.49  UIES 35,2837
1 125.4 172.2 175.45 1% £12.7 £3E.9 FES.7 £35.4 -765.7 133,13 1£1.0% 5,310 —a.azw
| St BI 0 Buz Bl -2 M1 WP I ¥PoZ 0 INTS TNCH O DEY TUPN DOFAT SHESA-Z LOT PPl XEET-A :z'r_?
PEPEs fm—zi DESPEE DEGPEE DEESE DEGPEE EPIT DESPEE TR OTOTEL POl TSI TOAL
i 6.9 525 & 70.72 0.3150 G152 07712 0.£811 052 452 8.7 8628 M.5FS 0.0839 6.0i92 1.6943 ©5..0 £5.33
Z 9.9 25,73 ©.3377 9.7357 5.2227 "J.m:r 1,51 S.52 B.3% 32.81 O.501& 073 0.51% 12356 5.9 97.20
3 6.5 33.55 9.35%2 0.53%2 0.2722 0.5587 205 645 1901 2L 0427 .S?Tf? :o.v:ﬁ 1,757 97.33 ©2.08
£ 8.9 z??&ﬂs—@:a 79 0.9272 0.5310  £.42  6.7: 11.97 IB.61 0.5032 O.512 10,0185 :.5752 21,22 22.11
5 0.8 :’—3 75 0.4523 T.5572 1.1270 O.2355 445  £.30 19.62 12.37 .5:»@5 g.ie5e ,.,.:', 1.6350 B2.5% 5323
& 0.9 Gl O.LT35 D.5443 11754 G.221% £.51 6.2 2.7F 10.64 B.L3I5 01272 0.50% 1.6022 79.2¢ D62
7 9.8 L:f' ;5977 5.2491 1,257 LIS 4.2 6.35 1.0 10.65 04777 0.1837 05.0390 1.6%52 79.25 BO.65
2 . 5.0 Z5.61 164552 0.5652 17275 0.7222  §.11 6.67 5.67 10.62 0.4511 9171 5.0275 1.8 78.73 2157
g 6.0 €472 5 3,2 6.5172 1.33% 0.7953 5.97 6.43 5.1 7.52 06229 0.1973 0.0755 1.5785 76.22 71.25
g 3 55,33 03213 D548 19278 0.%045 L.52 5.5 5.50  6.55 £.43%1 .29 s i.eiel HLm TR
1 6.0 £2.793 0.3272 0,457 1.2845 0.2127 408 5.41  5.41 5,10 0.£23% 0.227% 1.925% 1.8138 71.65 7357

®O¥-1 W2 w1 W2 3 ez weIo ¥t-2 -1 V-2 PHOYWM-E . PHOYW-Z  EPSI-L EPSI-Z POT IE
FT/EEC | r&/ SEC FU/SEC FI/IEC FT/CEC FUYSEZC FT/SEC FU/JSEC FUJCEC FT/CEC B¥JFTRSEC IBWFTZSEL DESPEE DEGHEE OPAN
235.2 % 512.9 - 0.0 6154 FEU.2 277 222.5 349.3 -¥E%.2 -IE.3 Z22.38 £2.00 29,}25}3 72,855 3.500
359.6 5¢5.72 0.8 £31.3 722.8 =Z36.5 275.1 3S89.0 -722.9 -764.7 237 £2.2% 24071 75.222 .10
1.9 512.6 0.0 :37,..3 B25.2 SZl.4 9281 BZ2.3 -255.9 -32.5 75.50 £2.3% ;a.i?” 21.522 0.3509
422.4 4535 0.0 5542 e52.4 235.%1 1957.2 655.% -35%.4 -451.2 27,33 37.82 7937 30721 D306
£33.2 £55.5 8.8 425-'9 1105.2 31025.56 1123.7 737.7-3106.% 532.6  27.23 3.2 -3.515  9.871 05000
432.7 3220 0.0 477.1 1182.9 1145.2 1245.4 ?7? 7-11£8.9 5822 21.90 22,972 ~7.385 -3.575 0.0

£57.7 §.0 4£71.3 1192.3 1170.2 1272.2 2{3? 1-31122.3 -522.9 27.77 22.23 —Q.ix“ ~5.629 3.590
£17.5 8.5 4£82.2 i227.7 11235.1 1395.8 B£3.4-31227.7 -122.2 27.55 38,72 ~13.012 -1.276 .76
2813 0.0 £45 9 1313.7 1Z63.7 337"".0 ‘91LE’-ZE§3,7 ~222.7 27.57 32.'57 -36.377 14,382 32500
375.4 8.0 ££5.5 1Z49.8 i??&.ﬁ 18924 925.4-1287.56 -B4B.D 25.25 25.50 15K -15.380 9.8000
252,08 G.5 2£9.7 365,27 332319.5 1475.2 937.3-1285.7 -B73.2 25.5% 2,‘” 18,339 -12.037 2.9500
TOZ/758 PIEIPOY EFF £-£3 EFr-?
xﬁ?ﬂ? PIIR
w o

4 3
13825 18777 2580 £5.5%

£322.G
£29.1
£319.1
£315.3

ok it

P2} AR OO g CIV PN R BN Bt
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83 PEFCENT DESIGN SPEED (STATDR PERFOPVAYCE)

8L v-1

M EQ W TR U N T I bk
Pt
8
v
(AN

S il

bk pea w
A AL 00 N O e G P b R
i 5.1
&

A

¥-1
FT/5EC
275.9
2.7
£92.5
756.2
£64.5
£53.5
£57.1
£32.5
£22.7
£21.9

Y
“

1 0 KD T A TN U IS L R e

. Tk

b
Ly

527.2

-2
¥fTEC
222.7
224.8
Z213.3
12,7
i71.7
152.2
1729

274.9
173,21
275.56
Iga.l

&

=
BEEE
5.8
5.4
~Z.k
'3.“%
“Z.B
’i»s
-1.3
~1.5
~-3.7
-3.9
~5.9

V-2
FTJEEC
725.2
737.2
755.3

£12.5

562.4

£57.8
5644
572.9
£67.9
£32.9
251.5
NeoE2
b/ 151
rY

92£2.28

YH-E

¥fzEL
175.2
175.8
172.6
152.5
128.6
125.0
129,13
142.3
137.7
124,40
139.5

¥

9.7251
0. 7593
9. 7294
0.62%5
0.5284
§.5748
0.5777
%.579G
5.5593
5.5518
0.5485

YE-1
FrjozC
5.7
571.2
AN
0.4
4267
£45.1
4368.3
£51.7
32.2
£22.2

WPz

INLEY
Lenysec

Z2.73

Y-z

MISEC
222.5
2242
2142
1%5.3
171.4
i583.7
172.9
17.8
172.8
1755
i£2.1

¥z

T.6525
3.6525
5.£251
0.5592
B.4575
3.4258
0.£927
8.5535
B.L28T
0.£252
B.4772

-2

FT/SEC

729.1

EE7 .9

Jw
,
LR EURVURY I

i~z

#jzEg
2615
122.5
£73.2
1z2.2
47,7
185.5
1451
i£i.8
137.5
i22.2
128.7

it i)
-3.22
-3.53
~5.25
~7.52
~-7.311
~5.85
-1.72
-2.41
-15.62
-3%.52

~156.15

V3-I
Fr/cec
£61.7
571.5
575.2
4923
L2465
£77.7
£32.2
£85.6
£31.5
£52.2
4552

¥ s

AIFFOIL FZACTYNAYIC SMMAPY PRINT

vi-Z
MIZEE
3.5
~i.5
2.3
-H.z
~7.7
4.5

4.
4.5
-5.2
2.7
-Z2.7

ik 45/
DECPEE
5.22
~5.£2
-31.24
~2.32
-1.75
~1.33
-1. 93
-2.92
5. L5
~-5.75
~13.61

¥3-2
FT/sEC
1.1

4.8

P ONT 111 PEE
PHIM-1 PETIN-Z EPSI-1  EPSI-Z
¥3/YZ SEC Y¥3/¥Z SEC PRIELY. PATIEM
275.33 221.86 BE7I2 0.0275
223.4% 222.28 04206 ©.0718
2271.722 Z282.47 0.2835 0.5521
238.53 25£.56 0.214% 9.5223
121.13 232.22 3.0528 ~3.0031
177.28 222,728 ~§.5287 -5.9245
i81.55 232.35 -3.0288 0, 035%
i86.25 226.595 -3.0928 -5.oLE2
172.73 223,57 ~3.1823 -0.975%
176.22 725.3% -3,2312 -5.0552
i£2.25 218.72 -5.26%% -5.5359
s TEN  D-FAC OMERA-3  LOSS-P
DECPEE  DESPEE TOIEL  TLTAL
i£.22  55.24 6,337 £.1875 5.5455
1160 £3.76 0,79582 8.1517 6.53275
S.%  £2.51 10,2933 G,1i55 0.027
6.52 42.21 §,27277 0.0312 0.5

7.50  £3.43 07,2837 0.0884 65,7120
Z2.53 L2456 0,3587 0.5479 8.5171
2.21 &£7.26 5,355 0.051% 6.6147
273 2627 05,3390 09.5460 £.0122
10.65 £5.%5 10,3329 0.9651 9.01%
iz.22 47.16 90,3322 5.4310 0.0275
i5.51 42,43 9.3525 5.1275 0.53491
PETIM-1 . PEIW.2  PLT FE EPTI-X
LEW/ETZSEC 1BW/FIZIEE 5PN DESPEE
£5.15 £1.0% 0.5823 27.831
£7.00 51.2% G 28,953
£6.55 50.729  p.I&IS 28.225

45,17 52.14 5.2223 iz.31
37.98 £7.£9 5.555 2.287
25.21 £5.95 05713 -1.357
27.21 47,55 G.BS2E w2262
22,15 42.35  B8.7097  -5.293
25.22 €729  9.7523 -311.251
25.73 £8.15  6.2I0F -13.745
2853 4500 0.857F  -15.43%

T[T PIZIPIL POIPD . EFF-AD EFF-P

STEE SPRZE | GTAGE STABE

o »
”~ ”

1.1225 £.9722 1.5432 21.03 g2.31

<3
¢

(5]
™
3
3
3

o527
0.2338
0.6493
7.%63
53250
0,972
.55
5.9235
0.2955
8.%575
9.2229
5.9755

£P2I-2
GEFZE
£.724
£.133
2.613
2.173
~5.277
-1,L05
~Z2.903
~2.525
~£.323
4.9
-5.6%5

PGPY

SIE=E

31.7213
1.7415
i 7233
.£312
i.8122
15031
1.8197
1.6757
16453
1.2315

1.5788

-
TI/T3 %EFF-5 %EFF-D
STAGE TOT-578 T07-576
12531 33.65 8697
11952 2813 E9.%2
1.1222  91.67 92.7%
1.1732  8o.0t  29.77
1323 2.20 213
11290 77.50 73.35
1.1905 7742 72.95
1198 7832 79.57
1.157 7%.31Z  75.73
1.3%98 7131 7z.93
1.2048 57.7% 69.75



AIFFOIL AERODVIAMIC SIMMARY PRINT
ro 23 PERCEWS DESIGH SPZED (POTOR PERFORMANCEY P NG 111 SPEED CODE 20 POINS 9 4
S ¥-2 2 Y1 0 W7 V-1 -2 -1 4z Y1 92 \'-1 W'-z  PHOYW-I PHOYM-Z  EPSI-1 EP5I-2
! V/SEC MJIEC MITEC MYSEC MfCEC WITEC VTS WISIC WJTEC W[SEC MGSC MISEC ¥3/MZ SES YS/¥Z TES PRI PEJIEY
5 1 0.3 258.2 193.2 188.2 6.9 7924 9.0 255.9 253.0 165.5 -229.39 -57.5 10735 25.52  0.50% 3,515
2 157.6 Z29.4 1974 152.2 0.0 1236 263.7 2735 7Z55.2 I7.7 -Z83.7 -73.2  114.15 Ziz.01 J.L188 J.AE72
3 34,1 226.9 1141 1854 9.9 172.2 753.0 7815 732.1 155.0 -252.0 -1¥.7  1Z0.43 232,21 G.2228 0.371
4 125.7 207.6 1Z6.7 1zé.z 0.3 138.4 295.7 293.2 37i.7 197.2 -295.7 -155.4 13177 2147 2.1791 0.1234
5 172.7 187.1 172.7 1241 0.9 152.1 3376 224.2 35L.7 239.5 -337.6 -121.1 13£.47 126,33 A.97.9 5.51E6
‘ 6 122,2 125,32 129.2 1i2.6 0.3 185.2 3286.5 249.2 373.7 7277.5 -336.5 -1%4.2 13295 Is7.28 -B.3295 -0.0515
,' 7 izz.2 197.1 128.2 122.7 6.9 I54.6 2635 355.9 2E7.5 236.& -385.5 -252.2 132.42 152,13 -0.173% A.1%1
8 1229 197.8 178.5 124.3 8.8 I52.0 2765 2WE5 2B5.7 P245.2 3765 7115 1772.%5 185,52 -0.2937 -6.1223
2 126.2 127.8 124.3 114.9 0.0 142.7 479.7 32B7.2 £19.5 7265.2 -490.7 -233.1  iZ8.7% i53.32 -0.7935 -0.7533
121221 1241 -323.1 107.9 0.0 1629 4729 394.0 427.5 257.3 -£98.8 -245.0 128.5% 142,41 -0.3116 -0.2978
1T 122.8 12i.4 122,86 19i.1 0.9 158.6 4R6.T 432.5 £24.7 2714 -£15.7 -251.8  127.%55 138,52 -0.3230 -0.3157
5L 81 B-Z2 . Br1 - BY-Z M- M-2 MR W2 DNEE O TNTM O DRV TIPN D OFAC OYEGA-B LUGS-P POPS MEFF-A YEFF-P
DEGPEE [EGPEE DEREE EGPEE DEGPEE DEGPEE PESPEE IEGPEE ; IOIEL 0 FOTRL PGl TOTAL  TOTAL
1 5.0 520 £5.05 20.1% 8.23%¢ $.7612 0.76%22 G.AHKS . G6.87 5.6 2.I2 45,92 0.5293 BEVS 00176 1.8745 G5.53 5505
Z 8.0 5.7 €5.97 75.73 0.3305 09,7237 0.21% 0.5257 2.76 5.% 2.9 35.26 O.5051 3.0409 0.9631 1.5 97.5% 97.83
2 0.0 £9.2 65.92 23.51 .3517 0.63% 0.25% G.EM44  2.49  5.22 10.95 32.42 0.5511 0.6213 0.955F 1.7273 97.3% 93,51
& 8.6 £2.9 65.72 47.50 0.2915 9.603% 5.9952 9.5742 4.23 7.1 ¥1.5% 19.26 9.5224 0.1000 L0150 1.5937 GL.O2 0I5
5 6.8 £3.9 B3.0F 55.92 0.4519 0.8575 1.1126 9.5324  4£.23° 6.68 9.95 13.42 0.5182 01712 05788 1.6671 22,3 B3.%
65 0.0 52.4 79.07 £2.35 0.222% 9.5595 1.1727 9.£517 4.9 5.67 B.97 1L.72 6.5284 0.2122 0.5°%6 1.5597 77.44 2.9
7 4.8  Bi.4 70.52 52.57 0.2%%2 €.5641 1.19%3 0.6765 5.12 6.Bl 619 1240 6.5126 0.21% 0.9%5 1.57 J7l.is 7.5
2 5.0 $.6 71.10 52.29 6.2%52 0.5631 1.2225 0.7019 5.58 7.14 5.7 11.81 0.5003 0.2123 0031 1.575% 75.78 72.41
2 8.0 SL.B 7271 &£4.02 0.2249 0.5222 1.2260 0.7341 5.57 6.9% 5.54 3.69 0.477% 09,2326 0.9373 1.5582 73.90 7£.85
18 0.0 5.2 73.17 £6.15 0.3%0! 0.5215 1.21%6 0.7 5.06 6.6 5.62 7.2 0.482F 0.2557 9.5325 1.5523 .26 12.2%
1T 0.9 35.9 73.52 657.95 0.3757 0.5171 1.25%5 0.7656 4.5% 5.87 35.34  5.63 0.4502 0.2702 0.9%5 1.559 63.43 70.57
S oY1 ¥z Wl Wzt Y1 ;2 U Uz Y1 P2 Wl ¥z mRoYe-l mOTY-Z pPSi-l EPSI-Z POTIE
~ FI/SEC FY/SEC FT/SZE FT/SEC Fi/SEC FI/SEC FTJCEC FT/SEC FT/SEC FY/SEC FR/SEC FI/SEC IBY/FT2SEC (BY/FTZSEC IEGPEE DESPTE SPAN
¥ 229.1 832.5 223.1 9.3 255227 J51.3 872.7 22%.2 %431 -751.3 -1E3.5 0 71,9 £2.15 28,14 79.532 39500
2 352.4 2216 352.4 SZ1.0 0.0 625.3 799.5 237.2 272.7 523.1 -793.5 -271.¢  23.2% 43.63  23.973 25.822 0.1
3 378.4 J77.3 ZK.4 532.2 0.8 525.7 ©4i5.5 2.3 975.5 BIO.Z -845.5 -235.4  74.67 42.99 18,048 Z1.607 0190
4 4i5.6 621.1 4158 443.Z 0.0 519.7 975.1 925.2 It 552.1 -270.1 477.1  25.%9 37.17 5.883 13,792 0.3
5 425.4 BA6.5 £25.4 £07.2 0.0 552.7 i107.7 10%5.4 11%6.5 720.3-1197.7 -594.2  27.52 35 £ 117 9224 0.9
6 A22.7 649.9 423.7 329.2 0.0 £09.1 1162.7 1146.7 766.5-1162,7 -537.8  27.4% 32.3 ~-7.931 -3.531 0.60%)
7 422.5 £A5.8 4722.5 401.3 0.0 S07.3 1192.7 M71.0 12713 775.7-3193.7 -563.8  27.37 3341 8.7 5.7 4.650
B 420.0 46,3 4200 467.1 0.9 502.0 17Z2.6 1195.9 1292.4 P0L.5-12722.5 -693.3  27.23 33.83 11841 -7.952 D.7000
9 £97.9 Bi5.4 £07.2 277.1 0.0 £25.3 1314.7 1279.7 1375.5 E73.3-1314.7 -7%4.4 25,57 3148 16,545 ~14.5470 0.8500
g 4922 594.7 403.2 251.9 0.0 491.8 13£1.6 1295.5 14910 B77.0-1341.5 -202.2  25.3% 29.17 -17.851 -15.488 0.9000
11 406.4 555.1 400.4 3321.2 0.0 4S95.9 1367.7 1320.4 1424.6 $99.5-1367.2 -826.5 = 76.14 27.55 ~18.308 -18.117 0.5500
AEJRL  WCLIEE I52/701 P08JPOL EFF-AD  EFF-P
LBM/SEC YB/SE TR ROTOR
ST 3 ‘ % =
22,21 137.85 1,192 1.7040 23.98 2.2
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SL

D A NI S A

b i

W
—

R g

sTr

laal = Ve Ris B NE L R, I NN N }9

L= RV Ju IR W 8 - N T XL

¥-1
¥/5EC
267.2
257.8
244.2
215.3
205.7
204.4
206.5

- 206.9

200.5
193.8
122.0

- 8-1

DEGREE
51.8
49.4
47.5
46.9
47.¢9
£3.5
43.6
48.0
48.7
59.2
5i.4

¥-1

FT/5EC
872.6
£46.0
291.2
709.7
573.9
670.5
6776
678.8
657.7
652.2
649.6

y-2

W/SEC
221.1
216.7
205.9
173.5
165.1
163.5
166.5

159.4

167.5
165.3
163.7

8-2
DEGREE
1.9
-0.2
2.0

3 7

hts TP

-2.3
-0.5
0.7
-0.7
-1.2
~3.8
0.7

v-2
FT/SEC
725.4
708.4
575.7
585.6
541.5
536.8
5646.2
555.8
549.7
5423
537.2
HCORR
INLET
RPM
9969.40

yH-1
M/SEC
173.4
172.7
169.1
149.2
137.9
132.3
135.4
133.4
132.8
127.2
125.0

#-1

0.7372
0.7572
0.7152
0.62%
0.5067
0.5872
0.5928
0.5923
0.5721
0.5655
0.5517

V-1
FY/seC
569.9
563.9
554.8
£23 .4
. 452.6

435.8

247.5
4541
4£36.2
418.3

4101
WCOPR
INLET

LBIY/SEC

125.70

Y12

#I5EC
221.4
216.2
205.8
173.2
164.9
163.5
166.5
159.4
167.5
165.3
163.7

»-2

0.6377
0.6251
0.5959
0.5137
0.4799
0.4644
0.4722
0.42%%
0.4736
0.4657
0.4501

Y42
FT/SEC
725.2
799.4
575.3
504.7
541.1
536.7
56.2
555.8
5495
542.2
537.2
WCOPR
INLET
X6/SEC
57.01

-1

BJSEC
794.0
193.5
176.1
I%6.5
152.6
155.3
155.1
153.8
155.0
152.3
153.6

s
DEGREE
-Z2.64
-2.99
~4.27
-6.10
-5.02
~&.34
-5.15
-5.80
=7.27
-7.%
~-12.27

v9-1
FT/SEC
668.4
625.2
577.9
513.9
500.6
509.7
598.8
564.5
492.3
483.5
503.8

V0-2  RHOWM-Y  BHOMM-Z  EPSI-1
W/SEC ¥S/¥2 SEC KB/4Z SEC  PADIAM
3.9 225.83  295.05 54733
9.9 29.42  2%.77 0.4231
-7.2  725.14  284.41 0.2563
-19.3 12.68  249.14  0.2175
5.5 182.728  229.78 0.0593
2.7 17.28  225.41 = -5.0073
-9 179.07  22.99 = -0.0445
2.0 18L.3  22.755  -0.0791
-3.7 173.97  227.35  -0.1829
2.4 166.30  222.13  -9.2240
-2.1 162.06  2i8.06  -D.2655
INe DEV TIRY  D-FaC OVEGAE-B
DEGREE DEGREE -  EE TOTAL
0.31  14.25  .,.27 0.2605 0.1976
0.13 11.74 49.66 0.3732 8.1578
0.9 8.82 49.47 0.3710 0.11%5
-1.26  6.70 50.17 0.3575 0.0581
-0.67 7.77 50.2% 0.4065 0.0526
1,3 9.16 50.40 0.4152 0.0572
0.73  9.49 4921 0.4097 0.0652
5.20  9.53 43.63 0.3990 0.0589
-1.05 11.11 49.91 0.2965 0.0635
-1.73  12.95 51.15 0.407% 0.0259
£.13 15.70 52.08 0.4175 0.1169
¥3-2 BHOM-1 RHOYM-Z2  PLT TE
FT/SEC LBM/FT2SEC LRM/FTZSEC  SPAN
2.9 46.75 60.64  0.0439
2.9 45.9% 63.27  9.9301
-23.6  45.11 58.25  0.1310
33.9  £0.59 51.03  0.2929
-21.7  37.32 26.95 = 0.5626
2.3 35.59 46.17  0.5103
-5.3  236.63 36.90 = 0.65%8
-5.5 37.23 47.67  0.7107
-17.0 35.63 46.56  0.3620
.0 3%.05 45.49  0.9101
-6.9  23.13 44.65  0.9571
T9/10 POZ/POL P3/P0  EFF-AD
STAGE STAGE  STAGE
1.1882 6.9785 1.6614 79.44

EPSI-2
BADIAN
0.0228
G.0726
0. 0042
0.942%
7.9929
0.8173
~0.0282
-9.0255
-8.0716
-5.5833
-0.6096

L0ss-p

TOTAL
0.0455
0.9370
0.92232
0.Di47
8.0142
0.0151
0.0125
0.0169
80,019
0.9263
0.49258

EP51-1
DEGREE
27.115
28,280
21.015
1Z2.469
3.968
-3.419
~2.555
-£.535
-10,.823
-12.827
-15,211
EFF-P
STABE
%
29.87

202/

POt
0.9337
0.9504
9.9555
0,9254
0.9328
0.9229
0.9251
0.9875
0.9873
0.9230
0.9775

EP5I-2
DEGEEE
4.743
4.158
3.713
2.424
0.222
-0.935
-1.615
~Z.260
~4.193
-4.773
-5.420

PO /20
STAEE
1.7639
1.7549

1.7389

1.6705
i.65835
1.6392
1.6572
1.6545
1.6375
1.6245
1.6128

WA

XEFF-A ZEFF-P

STAGE TOT-516 T07-STG

1.2956
1.1954
1.1865
1.1728
1.1200
1.2812
1.2047
1.2069
1.2129
1.2195
1.2250

84.41
88.85
81.50
83.47
23.36
75.47
74.92
74.83
7i.12
67.31L
65.08

83.59
89.56%
g92.13
89.23
81.69
77.12
76.52
76.55
73.06
69.92
b7.34
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70 PERLENT DESIGN TPEED POTOR PEPFIRAVANCE #im 45 121

4%
ts
, @ Wl ¥z el W2 Wl R G-l ez ¥l Wz 4Gt-l 990 PETIMl i PSIAl BNI-2
WISEC WJSEC WJSEC W/SEC WJSEC WJTEC WJISL W/LED WJCEC JSEC WTEC W/SEC ¥E/¥Z CET ¥5/¥z EC TRDIAN PAIIAN
1 BT 4 755.9 974 151.9 0.9 203.2 728.7 7£5.5 45.% 161.8 222.7 -55.7 1B.58  z#A.87  0.50% 0.51%2
7 ip47 2497 196.2 361 009 1 96.5 263.2 7730 266.7 173.1-743.2 -75.5 112.25  253.5)  O.612 0.4563
3 1605 7253 1156 149.5 0.0 3.7 757.7 297 2.4 173.3 7517 52.9 11243 23663 U 0.335 02045
i 1276 2079 172.6 129.7 0.0 162.5 285.2 3924 218.7 1915 -295.3 -15.9 12942  LiA%  0.119%% D.2E07
5 175.6 19%.1 125.5 175.4 5.0 153.6 237.2 322.7 223.8 7ip.5 237.2 -0 13219 18615 D074 09145
5 257 1993 i25.2 17.2 0.0 1611 351 2489 2774 7714 -35.1 <323 121,73 1En0z  -0.12%7 -DLGELD
: 7 1267 7.7 174.7 1196 0.0 18l.z 265.5 3555 2%5.7 229.0 255.0 -1%5.3 13140 1AL -0.1723 5.1%1
i 2 1276 2054 123.9 1291 0.0 169.0 3740 1360 2369 726.7 -275.0 -204.0 12063 162,02 -2.2955 -0.13%
§ 3 197 1914 120.7 1535 O.0 157.4 £5.2 I%5.3 417.2 75,0 -239.2 -228.4 120.33 14772 -5.2007 5.734%
* 5 16.1 1738 1191 1092.5 0.0 126 412.6 295.3 4756 751.1 -412.4 -225.2 125.25 13353 -5.3193 D.2272
11 H21 1.5 Ur1 9.1 0.0 1Z5.5 £16.7 451.8 £32.5 262.5 416.7 -263.3 125.%  122.9% -0.%i3 0.2151
st 81 22 3.1 g7 #1 %2 wel M-z 4TS IS0 S TUPN D FAC GMEGA-B LSIC-P P02/ REFF-ANEFF-P
DEPEE ETPEE DEREE DEGEE UEGPIE DEGIEE PESPEE DEGEE TOTAL  ToTEL  POT TOTAL TOTAL
100 B3.B Pe.6A 18.33 0.20% O.7591 07545 D477 155 555 7.99 £6.71 0.5632 0.0232 0.9179 1.2225 25.61 5.3
5 00 5.0 £5.57 75.63 9.3202 07215 0.4153 0,551 2.2 6.5 2.0 40,16 9.5723 G.0851 O.0117 1.265 525 9111
3 00 0.7 £5.25 5.5 0.3417 0.6%% 0.6 0.52%6 411 750 1213 3291 0.5268 0.05% 0.0093 L2072 9553 96.95
i 00 P16 £7.37 47.5 6.3791 0.6077 0,947 6.6553  5.47 1B 1.5 19.22 9.3622 9.1 0.%% LEH %6.25 H.9
c o0 527 €2.57 35.42 9.2%57 0.5720 1.11% 0.6115 3.49 7.75 9.25 14.1¢ 0,503 0.3822 0.03% 1.6277 2L 23.29
T o8 537 79.62 778 6.3272 G.5754 1.1677 0.6727 5.69 7.22 1.49 12.23 0.5632 0.21%2 0.0357 1.6932 7.2 73.31
S WA 31 7112 c8.7¢ 0.2559 0.57% 1.19% O.65% 5.52 7.25 5.25 12.28 0.5251 0.2231 0.0365 1.7%0 75.55 72.62
% 68 a2 7165 25.206.2672 05153 1.71% 0.6755 6.13 7.53 5.6l 12.65 0.3253 9.2g61 1.926% 1M7L 7612 7721
3 B0 5.9 72.23 66.29 0.3715 02526 17512 0.7197 5.92 7.5 5.2 2.% 0.5%97 0.2555 0.0352 1.5%3 7LES 72.73
15 0.0 6.2 T5.65 £6.73 0.2572 0.5326 1.3141 07251 5.5 6.9 5.70 7.66 05103 0.2738 0.59347 1.697 52.58 7i.%
11 B0 26 78.95 57.95 D.3%47 G.5252 1.32% 0.729% 5.0 6.35 5.5 5.20 0.5%2 0.28:2 6.0233 1.69% 62.26 79.50
o Y4 Yz Wi we? W-l w2 -1 Gz 91 ¥z Wl Y5t BHOYMl  Peovm?  ©@5I-1 EPSIZ POT OE
Fi/9EC FT/EC FUJSEE FT/SEC Y /SEC FY/SEC FT/SEC FT/SEC FY/SEC FI/SEC FT/SEC FI/SEC LBM/FIZSEC LBM/FTZSEC DEGPEE DEGPEE PAM
1 2195 #65.2 318.5 498.5 0.0 £22.2 70.3 2717 215.5 530.9 -733.2 -122.3 2182 £1.87  28.140 73.476 0959
7 i@ £io.4 261.3 £05.7 0.5 S44.7 7334 E95.0 7626 S66.6 -792.4 -251.3  22.99 £2.93  73.951 75.449 0.1990
3 3539 7723 2.8 4%.6 0.0 595.3 £a5.6 920.9 973.1 38B.7 -245.4 -226.6  28.25 £i.07  18.%3& 21.45% 0.1500
i 4827 £P2.3 4973 £25.5 0.0 533.3 G553 995.5 1049.1 A2B.2 -363.8 4522  26.52 35.65  5.863 10.755 0.399)
S #1271 5.6 612.1 2H.1 0.8 25.5 1105.3 10%.3 1iZ5.6 597.3-1106.3 -574.5  27.97 262 -£.0% 0,232 0500
5 410.7 £55.9 430.7 3269 0.5 7.6 116%.7 1164.7 1232.3 726.5-1162.2 -616.1  26.99 37,52 -2.067 -3.515 0,500
7 4393 £52.z £492.3 392.6 0.5 £22.2 1197.5 1169.5 1265.6 751.3-1197.6 -569.7  25.91 33,74 -9.270 -5.737 0.65%0
2 4%5.5 £55.5 405.6 286.1 0.0 575.9 1227.5 1184.% 1292.5 776.3-1227.7 -669.5  26.75 33,41 -11.777 -1.876 0.7990
9 3325 781 2.5 257.6 0.0 516.3 1312.0 1262.9 1271.0 223.3-1313.0 -752.7  76.02 33,78 -15.657 -14.559 0.257)
10 200.5 £19.7 390.6 226.6 9.5 529.3 1322.2 1293.9 1395.5 243.6-123¢.2 -772.6  25.85 72.48  -17.782 -16.451 0.9%0
11 237.4 £11.9 27.6 272.0 0.9 £20.4 1265.4 1312.7 1419.2 260,8-1365.4 -793.4  25.57 27.72 -13.41 -12.111 9.95%0
WC1/EL WoIJA T/I01 PO2/P1 EFE-AD EFE-P
LBu[SEC ¥G/SEC POTR POTR
ST ) 4 %
L 77.67 U0 3.2057 1.7276 #£2.23 £3.59
| §
- k7 w L
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St

%)
P

[ %]
~

ok

Lel

ol Pt Lol
HDLOQ’)\JQ\mahQJNP—' B O WO 00 N DL B L N e

T AD O0 S O LN B G b

V-1
M/SEC
266.0
256.3
241.8
215.7
206.9
207.5

209.3

209.2
203.4
202.5
201.9

g-1
DEGREE
52.7
50.7
49.1
48.6
49.9
51.0
50.6
50.2
51.7
53.0
53.7

V-1
FT/SEC
872.8
B40.3
793.3
707.6
678.9
680.7
- bB6.6
586.5
667.4
664.3

- 662.4

V-2
M/SEC
209.9
206.5
194.0
167.8
156.9
157.3
160.1
162.5
160.9
159.4
159.0

8-2
DEGAEE

688.7
671.0
636.4
559.7
514.8
516.0
525.1
523.1
527.9
522.9
521.5
NCORR
INLET
RPM
9369.80

Ym-1

¥/SEC
i69.1
163.3
162.5
143.3
133.5
130.5

132.9.

133.8
126.5
122.6
170.9

-1

0.7320

0.7528
0.7091
0.6279
0.5970
0.595%
D.5997
0.5983
0.5786
0.5741
0.5714

Yi-1
FT/SEC

554.2

552.1

533.3

471.9
437.9
428.2
436.0
435.1
415.0
402.3
396.5
WCORR
TNLET
LBI/SEC
122.40

vu-2

M/SEC
209.2
204.5
193.9
167.6
156.8
157.3
160.1
162.5
160.9
159.4
159.9

MN-2

0.6035
0.5888
0.5590
0.4813
0.44561
0.4442
0.4521
0.4525
0.4521
0.4465
0.4645

V-2
FT/SEC
628.5
671.0
636.1
550.0
514.6
516.0
525.1
533.0
527.9
522.8
521.5
WCORR
INLET
KG/SEC
55.51

¥o-1

M/SEC
205.4
1932.3
179.0
160.7
158.1
161.3
161.7
160.8

159.3

161.1
161.7

INCS
DEGREE
~1.78
-1.71
~2.70
4,33
=4.08
-2.80
-3. 24
~3.59
~4.19

©=5.22

-3.90

VO-1
FT/SEC
673.8
634.3
587.3
527.3
518.8
529.1
530.4
527.7
522.7
528.6
530.7

AIRFOIL AERODYNARMIC SUMMARY PRINT
RUNM NO 111 SPEED CODE 80 PCINT NO &

-2
M/SEC
4.9

\chmhwwwoﬁ'ﬂ

0.
-6.
-8,

-5,

-1

0.

g.

-2

-1.
~g.

mem
DEGREE
1.18
1.21

prmpenebo
HRESRRYED

RHOVE-1  RHOVM-2  EPSI-1
¥§/M2 SEC KG/MZ SEC  RADIAN
223.95  291.77 0.4717
225.74  283.62 0.4211
219.69  276.99 0.3656
195.76  241.81 0.212)
179.60  224.7% 0.07%
17%.64  223.45  -0.0036
177.77 - 226.84  -0.03%
179.00  229.84  -5.073%
168.29  226.43  -D.1267
162.47  220.37  -D.72241
159.20  218.18  -0.7651
DEV  TIRN D-FAC OMEGA-B
DEGREE DEGREE TOTAL
15.15 51.39 0.3785 0.1872
11.97 50.70 0.3727 0.1537
9.09 50.83 0.3757 0.1095
7.18 51.47 9.4176 0.0560
8.21 51.75 0.4588 0.0547
9.70 " 51.40 0.4598 0.0553
10.28  50.43 0.4537 0.0718
10.28  50.12 0.4455 0.0667
11.65 52.45 0.4492 0.0730
1532 53.44 0.45236 0.0977
16.16 53.99 0.4629 0.1206
RHOVE-1  RHOVM-2  PCT TE
LBM/FT2SEC LBW/FT2SEC  SPAN
45.37 59.76  0.0430
45.23 59.11  0.0901
44,93 56.73  0.1410
39.29 49.53  0.2929
36.78 46.03  0.5085
35.77 45.77  0.6103
36.41 46.46  0.65%
36.66 47.07  G.7107
34.47 45.97  0.8520
33.22 45.13  0.9101
32.73 44,68  0.9571

T9/70  POZ/PD1 PI/PO . EFF-AD

STAGE

STABE STAGE
o

1.2057 0.9785 1.6905 7€.76

EPSI-Z
PADIAN
0.0837
0.0742
0.0665
0.0448
0.0073
-0.0138
~0.0247
~0.0361
-0.0598
-0.0819
-0.0938

LOSS-P

TOTAL
0.0531
0.0360
0.0262
0.0142
0.0148
0.0182
0.0203
0.0191
0.0221
0.0296
0.0379

EPSI-1
DEGREE
27.027
24.126
20.936
12.431
4.933
-0.204
~Z2.255
-4.204
~10.69%
-12.80
~-15.249
EFF-P
STABE

b4
a0.27

o2/

POL
0.9278
0.9518
0.937
0.9353
0.92383
0.9861
0.6845
0.9856
0.93850
0.9804
0.9760

EPSI-2
DEGREE
4.798
4.251
3.817
2.565
0.417
-D.791
~-1.413
-2.069
-3.897
-4.695
-5.377

P0/PQ

STASE

1.7651
1.7660
1.7539
1.6866
1.6579
1.6694
1.6758
1.6827
1.6679
1.6577
1.6501

x

/70 YEFF-A XEFF-P
STAGE TOT-STG TOT-STE
1.2073 8.13 26.27
1.19%5 82.43 89.37
1.1892 90.92 9l.g1
1.1837 87.79 B8.66
1.1%9 20.00 #£1.39
1.2087 75.60 77.29
1.2134  75.62 76.39
1.2168 74.1Z2 75.9
1.2262 69.62 71.72
1.2324 66.89 69.1%
1.2373 64.87 67.25



8T1

ARIRFOIL AERODYNAMIC SIMMARY PRINT
95 PERCENT DESIGN SPEED {ROTOR PERFORMANCE) RUN NO 111 SPEED CODE 95 PGINT HO 1

V-1 V-2 V-1 Y2 W-1 V-2 U-1 -2 V-1 V'-2 VOrol Wot-2 RHOVE-: RHOVM-Z  EPSI-1 EPSI-Z
M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC H/SEC M/SEC M/SEC M/SEC M/SEC M/SEC KG/MZ SEC KG/¥2 SEC RADIAN RADIAN

(72}
™

1 136.4 300.3 136.4 18%.4 0.0 237.1 270.6 314.1 303.0 199.8 -270.6 -77.0 128.08  229.34  0.51il 0.5166
2 146.6 295.4 146.6 183.0 = 0.0 227.9 287.9 323.1 323.1 210.8 -287.9 -95.2 135.74  237.06  0.4230 0.4507
3 156.6 282.8 156.6 190.4 0.0 209.1 304.8 332.G 342.7 226.6 -304.8 -122.9 142.85  243.51  0.339¢ 0.38i4
4 176.8 249.7 176.8 171.6 0.0 181.4 349,4 359.0 391.6 246.9 -349.4 -177.6 155.99  220.82 0.1290 G.1970
5 182.0 225.2 182.0 157.9 0.0 180.6 398.9 394.8 438.5 282.4 -398.9 -234.2 159.07  200.95 -0.069 0.0208
6 180.9 215.3 180.9 146.4 0.0 157.9 421.2 412.7 458.4 293.9 -421.2 -254.8 158.41  184.15 -0.1372 -0.0570
7 180.3 211.4 1.3 145.4 0.0 153.4 431.8 421.7 468.0 305.2 -431.8 -268.3 158.07  183.16 -0.1649 -0.0056
8 179.4 211.0 179.4 150.2 0.0 148.2 442.4 430.7 477.4 319.9 -442.4 -282.5 157.52  180.23 -0.1940 -0.1337
9 174.2 207.9 174.2 152.2 0.0 141.7 473.4 457.6 504.4 350.7 473.4 -315.9 153.35  194.15 -0.2857 -0.2498
10 172.0 202.4 172.0 140.0 0.0 146.1 4B3.1 466.5 512.8 349.6 -483.1 -320.4 153.03  176.82 -0.3128 -0.2861
11 1720.3 193.8 17.3 124.7 0.0 148.4 492.3 475.5 520.9 350.1 -492.3 -327.1 151.91  156.27 -0.3255 -0.3161
St B-1 B-2 B'-1 B*-2 M1 M2 M-1 M-2Z INCS INCM DEV TURN D FAC OMEGA-B LOSS-P  PD2/ XEFF-A XEFF-P
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL  TOTAL PDI  TOTAL TOTAL
i 0.0 51.9 62.95 22.48 0.4252 0.8729 0.9443 0.5806 -2.13 1.96 10.53 40.47 0.5188 0.1743 0.0382 2.2120 91.12 92.05
2 0.0 50.6 62.79 26.93 0.4583 0.8578 1.0097 0.6120 -0.9% 2.78 9.15 35.85 0.5152 0.1373 0.0272 2.2111 2.13 92.%5
3 0.0 47.9 62.63 33.06 0.4909 0.8218 1.0743 0.6585 0.19 3.58 9.61 29.57 0.4903 0.0852 0.0167 2.1576 94.31 94.89
4 0.0 46.8 63.09 46.23 0.5580 0.7201 1.2356 0.7122 1.19 3.47 10.43 16.% 0.4976 0.1178 0.0217 1.9930 £9.52 90.49
5 0.0 454 65.48 55.9% 0.575 0.6452 1.3861 0.8091 1.31 3.16 10.39 9.52 0.4650 0.1597 0.0264 1.8760 82.76 84.22
6 0.0 46.9 66.74 59.9 0.5716 0.6130 1.4487 0.8366 1.61 3.3 .61 6.8 0.4637 0.2029 0.0313 1.8289 75.98 78.81
7 0.0 46.2 67.30 61.28 0.5697 0.6013 1.4785 0.8683 1.86 3.53 8.90 6.02 0.4483 0.2012 0.0301 1.B166 76.63 78.51
8 0.0 46.2 67.87 61.69 0.5666 0.6010 1.5079 0.9113 2.35 3.9 8.10 6.18 0.4255 0.1835 0.0273 1.8222 78.10 79.%
9 0.0 425 69.72 63.9 0.5491 0.5908 1.5903 0.9962 2.58 4.00 5.47 5.77 0.3921 0.1793 0.0250 1.8297 77.47 79.29
10 0.0 45.9 79.31 66.13 0.5620 0.5708 1.6155 0.9863 2.21 3.58 5.60 4.18 0.4059 0.2223 0.0282 1.8108 72.29 74.49
11 0.0 49.7 70.82 68.97 0.5361 0.5432 1.6401 0.9812 1.78 3.11 6.36 1.85 0.4145 0.2580 0.0287 1.7837 67.93 70.41
St V-1 v-2 Vw1l VM2 W-1 W-2 U1 U2 V-1 V'2 VW'-1 W'-2 RHOVM-1  RHOVM-2 EPSI-1 EPSI-2 PCT Tt
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC [BM/FT2SEC LBM/FI2SEC DEGREE DEGREE SPAN
1 447.6 985.4 447.6 604.9 0.0 777.9 887.7 1030.6 994.2 655.5 -887.7 -252.7  26.23 46.97  29.282 29.598 0.0500
2 4811 969.4 48L.1 617.0 0.0 747.7 944.6 1060.0 1060.1 691.5 -944.6 -312.4  27.80 48.55  24.235 25.822 0.1000
3 513.9 927.9 513.9 624.7 0.0 686.1 1000.2 1089.4 1124.5 743.6-1000.2 -403.4  29.26 49.87  19.472 21.850 0.1500
4 580.2 §19.1 580.2 562.9 0.0 595.G 1146.2 1177.7 1284.7 810.2-1146.2 -582.7  31.95 35.23  7.393 11.289 0.3000
5 597.1 79.0 597.1 518.0 0.0 527.0 1308.8 1295.4 1438.6 926.6-1308.8 -758.2  32.58 41.16  -3.991 1.191 0.5000
6 593.5 706.6 593.5 480.4 0.0 518.1 1382.0 1354.2 1504.1 964.2-13€2.0 -836.1  32.44 37.72  ~7.866 -3.265 0.6000
7 591.6 693.5 591.6 477.1 0.0 503.2 1416.9 1383.6 1535.4 1001.3-1416.9 -880.4  32.37 37.51  -9.447 -5.480 0.6500
8 588.6 692.2 588.6 492.7 0.0 486.2 1451.6 1413.0 1566.4 1049.6-1451.6 -926.8  32.26 38.96 -11.116 -7.662 0.7000
9 571.4 682.3 571.4 499.4 0.0 464.8 1553.3 1501.3 1655.1 1150.5-1553.3-1036.5  31.61 39.76 -16.426 -14.314 0.8500
10 564.5 663.9 564.5 459.2 0.0 479.4 1585.0 1530.7 1682.6 1147.2-1585.0-1051.2  31.34 36.22 -17.925 -16.393 0.9000
11 558.7 635.8 558.7 409.0 0.0 486.8 1615.3 1560.1 1709.2 1148.6-1615.3-1073.3  31.11 32.0L -18.652 -18.111 0.9500
W1/AL  WC1/AL T02/701 PO2/POL EFF-AD  EFF-P
LBM/SEC KG/SEC , ROTOR  ROTOR
SQFT (i % X
36.78  179.49 1.2498 1.9375 83.34 8.8l



95 PERCENT DESIGN SPEED {STAT(R. PERFORPANCE)

St
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P 00D T S OF U S G N

y-1 V-2
M/SEC  M/SEC
311.9 2783
306.3 278.1
293.8  279.7
263.4 261.5
239.3 2354
230.0 226.8
226.7 225.7
226.8  226.9
227.0 227.2
224.2  222.3
218.9 215.2

B-1 B2

DEGREE DEGREE

50.3 5.1
48.9 -5.5

45.9 4.4

434  -3.5
42.1  -5.1

434  -5.2

42.7 -3.6

41.0  -3.5

39.4 5.1

418 -4.1

4.2 3.0

5

FT/SEC FT/SEC
1023.3  913.1
1004.9 912.6
963.8 917.8
B64.2  857.9
785.1  772.5
758.7 744.1
743.7 7404
744.2  744.5
744.7  75.5
735.4  729.3
718.3  706.2

"~ NCORR

INLET

RPM
11845.20

i1
¥/SEC
208.4
208.7
209.4
192.3
177.8
167.1
166.5
171.1
175.9
167.9
158.2

¥-1

0.9118
0.8350
0.8531
0.7642
0.6892
0.6583
0.6424
0.6458
0.£49]1
0.6369
0.06186

vit-1
FT/SEC
683.6
684.6
687.2
632.7
583.5
548.4
546.4
561.5
577.2
551.0
519.1

WCORR

INLET
LBMW/5EC
163.90

-2
M/SEC
277.1

276.8"

278.9

251.0

234.5
225.9
225.2
226.5
226.3
221.7
214.9

#-2

0.8003
0.8005
0.8i14
0.7579
0.56770
0.6482
0.6453
0.6501
0.5498
0.6312
0.6074

V-2
FT/SEC
909.2
8.0
915.0
£56.3
769.4
741.1
738.9
743.0
752.4
727.4
705.2
WCORR
INLET
KG/SEC
74.33

Vo-1
$/5EC
<31
242
285.0
179.4
160.1
158.6
153.8
148.9
3.4
148.5
151.3

INCS
DEGREE
-4.18
~3.57
-5.91
-9.54
=11.90
~10.42
~11.08
-12.77

AIRFOIL AERGDYNAMIC SUMMARY PRINT
RUN NO 111 SPEED CODE 95 POINT MO 1

V-2

M/SEC
~25.6
-27.7
-21.8
-16.2
-20.9
-20.6
~14.3
~14.1
-20.4
-16.0
-11.5

Iney
DEGREE
~1.22
~0.44
-2.53
-5.29
-6.55
-4.68
-5.21
-6.78

- ~10.28

-10.22
-13.2b6

yo-2
FT/SEC
-84.0
-90.9
~71.4

PHOVM-1  RHOVM-7  EPSI-1 EPSI-2
KS/M2 SEC KG/M2 SEC  RADIAN RREBIAN
251.53  302.7% 6.4727 6.0255
255.93  309.56 0.4236 0.0771
260.91  323.67 D.3671 0.0695
201,10 316.37 0.2226 0.0514
220.41  286.89 0.0747 -0.0033
2%.69  273.66  -0.0060 -0.0255
206.10  272.81  -0.0491 -0.0366
210.79  274.72  -D.0836 -0.0473
216.95  269.77  -D.1940 -0.0766
204.34  258.87  -0.2239 -0.0870
190.27  246.13  -0.2639 -0.0965
DEY  TIPN D-FAC OMGA-B LOSS-P
DEGREE  DEGREE TOTAL  TOTAL
8.76 55.37 0.2941 0.4014 0.0921
6.40 54.42 0.2832 0.35% 0.0260
6.46 50.25 0.2329 0.7646 0.0631
6.42 46.96 0.1943 0.1097 0.0277
5.97 47.16 0.21% 0.0712 0.0192
4.89 48.59 0.2298 0.0632 0.0175
6.53 46.38 0.2151 0.0557 0.0157
6.71 44.59 0.2071 0.0617 0.0177
7.25 24.53 0.2169 0.1331 0.0397
9.69 45.89 0.2331 0.1213 0.0548
1339 47.25 0.2475 0.235% 0.0721
RHOVM-1  RHOVM-2 PCT TE  EPSI-1
LBM/FT2SEC LEM/FT2SEC SPAN  DEGREE
51.52 62.01  0.0430  27.081
52.43 63.40  0.0001  24.272
53.44 66.29  0.1410  21.033
49.33 54.80  0.2989 12.753
45,14 58.75  0.50%6  4.281
41.92 56.05  0.6103  -0.344
31.80 55.88  0.6598  -2.814
43.17 56.26  0.7107  -5.076
45.43 55.25  0.8620 ~-11.115
41.85 53.02  0.9101 -12.829
38.97 50.41  0.9571 -15.119
T0/10 PO2/POL PO/P0  EFF-AD EFF-P
STAGE STAGE  STAGE srgse
1.2498 0.9483 1.B373 76.084 78.00

POZ/

POL
0.8326
0.8503
0.2984
0.9647
0.9807
0.9841
0.9863
0.9748
0.9%72
0.9567
0.9465

EPSI-2
EGEE
3.905
4.418
3.980
2.31m
-0.187
-1.459
-2.087
2.739
-4.391
4.986
-5.527

P0/P0

STAGE

1.P418
1.2320
1.9542
1.9301
1.8385
1.7984
1.7922
1.7550
1. 7697
1.7318
1.6873

a2

0770 XEFF-A  XEFF-P
STAGE TOT-576 TOT-516

1.279%
1.2776
1.2615
1.2446
1.2383
1.2548
1.2426
1.2335
1.2236
1.2563
1.2652

58.21
71.45
2105
84.56
79.80
74.69
4.8
76.02
2.77

66.31

60.82

70.83
73.83
81.22
B5.91
81.45
76.68
76.83
77.91
75.86
£8.79
63.57
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AIFFOIL AERODYNAMIC SUMWARY PRINT
Rzl NG 111 SPEED CODE 95 POINT ¥6 £

95 PERCENT DESIGV SPEED (ROTCR PEPFORMANCE}

st ¥-1 V-2 Vel ¥M-2 W1 -2 g1 -2 -1 ¥z Wl W'z RHOVMD REOYM-2  EPSI-1 EPSI-2
#/SEC M/SEC W/SEC WK/SEC M/SEC M/SEC M/SEC M/SEC #/SEC M/SEC WM/SEC M/SEC KG/¥2 SEC ¥G/¥Z SEC PRADIAN RADIAY
1 136.1 303.3 1351 1813 0,0 2431 279.5 314.0 302.8 194.7 -270.5 -70.9 128.27 221.91 0.5128 0.50%2
2 146.4 298.3 146.4 193.5 0.0 277.0 287.8 3723.8 272.9 2i5.0 -237.8 -85.0 135.% 251.86  0.4249 0.43%7
3 156.3 283.7 156.3 192.4 0.0 202.6 395.8B 322.0 342.5 228.% -394.8 ~123.4 143.04 252.98  0.3327 0.3729
4 175.0 246.4 175.0 154.3 0.0 123.6 349.3 358.9 390.7 249.3 -349.3 -175.3 155.38 ?i5.28  0.1717 0.1929
5 179.2 225.5 179.2 149.9 0.0 1p8.5 393.8 394.7 437.2 271.3 -398.8 -226.2 < 157.9% 196,13 -D.9650 O.0174
6 178.7 216.8 178.7 141.1 0.0 164.5 421.1 412.% 457.4 285.4 -421.1 -7248.1 157.58 1876 -0.1293 -0.05%
7 178.4 . 215.2 173.4 143.4 0.0 169.5 431.7 4z21.6 467.1 2979 -431.7 -26L.1 157.40 185.36 -0.1572 -0.0973
8 177.6 2i6.F 177.6 150.2 . 0.0 155.2 4#42.3 430.5 476.6 312.%8 -B842.3 276.4 156,83 195.84  -0.1293 0,135
9 172.3 210.0 172.3 146.3 0.0 1506 473.3 457.4 503.7 329.9 -473.3 -306.82 - 153.56% 121.3%  -D.2859 -0.25%5
10 17.2 206.8 17.7 135.4 0.0 155.3 483.0 466.4 512.1 339.3 -483.0 -311.1 152.36 175.56 - -0.3114 -0.2869
11 1s38.5 200.6 168.5 122.1 0.0 158.Z 492.2 A475.4 520.2 338.9 -492.2 -316.2 151.25 157.01 -0.3233 -0.3162
L84 B2 B*~1 B2 M1 #-2 MYl W2 INES O INCM DEV TWPNY D FAC OMEGA-B 10557 PD2S REFF-A REFF-P
DEGREE DEGREE DEGAEE DEGREE DEGREE DEGREE DEGREE DEGREE TO0TAL TOTRL POI TOTAL TOTAL
1 0.0 - 52.9 63.01 21.09 0.4253 0.8201 0.%337 0.5650 -2.07 2.0¢ 9.14 41.92 0.5802 0.1444 0.285 2.2332 %.B% 93.82
2 9.0 49.5 62.85 26.33 0.45% 0.8680 1.0001 0.6285 -0.82 2.8Y  £.55 36.5f 0.4998 0.0527 0.0105 2.28% 97.00 97.33
3 0.0 47.5 62.67 32.80 0.4898 D.2753 1.0735 0.6668 0.22 3.67 9.35 29.87 0.4871 0.0259% 0.0651 2.2161 93.23 98.42
4 0.0 48.4 63.390 47.06 0.5521 0.7089 1.2321 0.6912 1.39 3.6 11.26 16.23 0.5170 0.1158 0.9708 2.017% BO.22 $0.77
5. 0.0 48.3 £5.79 56.42 0.5562 0.5429 1.3810- 0.7736 1.82 3.48 10.85 9.38B 0.4982 0.1735 0.923% 1.9185 BI.%8 3B3.55
6 0.0 49.1 65.97 60.15 0.5642 0.6147 1.4456 B.2995 1.3 3.57 9.86 6.2 0.483B 9.2037 0.0311 1.8318 772.85 79.%
7 0.0 47.9 67.49 60.% D.5632 £.6102 1.4749 B.8347 2.05 317 B.58 6.52 0.4673 0.1%0 0.02% 1.8847 72.20 £1.05
8 0.0 45.B 68.05 60.99 0.5605 0.5150 1.5946 0.B873 2.52 4.08 . J.40 7.05 0.4443 §,1773 0.9270 1.9008 79.83 @i.56
9. 0.0 454 692.91 B4.17 0.5829 0.5932 1.5871 0.9%02 2.77 4.1% 5.7 5.7 0.4181 0.1877 0.0280 1.8951 77.50 73.42
16 0.0  4B.5 70.49 66.21 0.5360 0.5781 1.6124 0.9521 2.39 3.76 5.68 £.29 0.4307 0.2277 0.0288 1.8831 72.95 75.23
i1 0.0 32.3 .99 £8.72 0.5303 9.5591 1.6371 9.9445 1.9 3.2¢% 6.11 2.27 0.4414 O0.2650 0.029% 1.5674 63.80 71.40
v y-2 V-1 VN2 -l VO-2 i1 g2 v V-2 Wl VOS2 BHOUN-D BHO§-2  IPSI-1  EPSIE-Z PLT IE
FT/SEC FT/SEC FT/SEC F1/SEC FT/SEC F1/SEC FT/SEC FT/SEC FT/SEC FT/SEC FYJSEC FT/SEC LBWFT2SEC 1BWFT2SEC DEGREE DEGREE SPAN
1 446.7 995.2 446.7 595.0 0.0 797.7 B27.4 1930.3 993.5 638.4 -887.4 -232.6  26.27 47.31  29.380 28.177 0.050
2 429,2 978.8 480.2 635.0 0.0 734.9 944.3 1959.7 1059.4 70B.4 -944.3 -314.8  27.55 £1.58 24,344 25.15% 0.1000
3 512.7 92L.0 512.7 631.2 0.0 684.3 999.9 1689.1 1123.7 749.9 -999.9 -404.8  29.30 51.81 19.406 21.355 0.1500
4 574.3 ©)8.4 574.3 539.2 0.0 602.3 1145.91177.4 1281.8 788.3-1145.9 ~575.0 31.82 44.59 6.973 11.050 0.3000
76881 739.9 5838.1 491.7 0.0 552.¢ 1308.4 1295.0 1434.5 B90.2-1308.5 -742.1 32.35 38.7% -3.783  0.999 0.5000
908.2 711.2 5B6.2 463.1 0.0 539.8 1381.7 1353.8 1500.9 936.5-1381.7 -814.0  32.27 37.23  -7.%07 ~3.415 0.6000
85,2 706.0 585.2 470.5 0.0 526.4 1416.5 1383.2 1522.6 977.4-1816.5 -B56.7 ~ 32.78 37.% -9.005 -5.577 0.6500
8205 710.8 582.6 492.6 0.0 512.4 1451.2 1412.6 1563.8 1026.2-1451.2 -990.7  32.14 49.03 -10.8231 ~-7.305 0.700
-565.37589,0 565.2 480.1 0.0 494.2 1552.9 1509.9 1652.6 1115.3-1552.9-10056.6 31.47 39.18  -15.380 -14.29% 0.8500
n. e 558.5 0 676.0 S55H.5 AR4.4 0 0.0 509.4 1584.6 1520.3 16P0.1 1113.4-1585.6-1020.8  31.20 35.%6  -17.853 -16.3856 0.9000
Il 552.9 658.2 552.9 400.5 0.9 522.3 1514.9 1559.7 1706.9 1112.0-1614.9-1037.4 - 30.98 32.16  .-18.556 -18.114 89500
‘ o WCizal o wCE/AR W20 POZ/PO) EFF-AD EFF-P
IBM/SEC. KB/SEC ROTOR  ROTOR
ST S0 % %
- 36,58 178.51 1.2583 1.993% B4.28  85.73
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V-1
M/SEC
314.5
308.6
2%.1
259.1
238.4
230.2
229.1
231.1
227.9
226.4
223.8

B-1
DEGREE
51.2
48.0
45.6
45.0
44.9
45.7
44.6
42.8
42.2
44.5
47.0

V-1
FT/SEC
1032.0
1012.6

9%4.8

850.1

782.0

755.1
751.8
758.4
737.6
742.7
34.4

v-2
M/SEC
269.7
270.4
263.8
232.2
209.4
202.6
204.4
208.3
207.5

205.0-
199.1

B-2

DEGREE
-0.6
~1.3
-1.7
-2.5
-2.9
~2.6
=2.5

V-2
FT/SEC
884.9
887.1
865.7
762.0
687.0
664.7
670.8
683.4
6E0.9
672.7
653.2
NCORR
INCET
RPM

-1
M/SEC
205.8
213.2
210.4
184.8
169.1
160.8
163.1
169.7
169.3
162.3
154.0

M-1

0.9181
0.9026
0.8596
0.7294
0.6829
0.6558
0.6529
0.65%
0.€477
0.63%
0.6285

-1
FT/SEC
675.2
699.5
690.4
606.4
554.8
527.5
535.3
556.9
555.5
532.6
505.3

WCORR

INLET
LBM/SEC

11843.10 163.00

V2

M/SEC
269.7
270.3
263.7
232.0
209.1
202.4
204.2
208.1
207.5
205.0
193.1

M-2

0.7705
0. 7764
0. 7605
0.56645
0.5935
0.5719
0.5777
0.589%
0.5857
0.5749
0.5544

-1
#/SEC
237.9
223.2
205.4
1BL.6
168.0
168.7
160.9
156.9
152.5
157.8
162.4

IRCs
DEGREE
~3.26
~4.45
-6.17
-7.9%
-9.10
-8.12
-9.19
-11.02
~13.70
-13.75
~-16.59

VO-1
FT/SEC

780.5

732.2

" 674.0

595.8
551.2
540.3
527.8
514.8
500.3
517.86
533.0

AIRFOIL AERODYNAMIC SIHMARY PRINT
RUN NO 111 SPEED CODE 95 POINT HO 3

va-2
M/SEC
-3.0
~6.4
-7.8
~-10.2
-10.7
-9.0
-9.0
-B.6
5.4
-3.1
-3.6

INCM
DEGREE
-9.31
-1.32
-2.80
3.71
-3.75
~-2.38
-3.31
-5.83
-7.47
~7.51
-10.45

w-2
FT/SEC
-10.0
-21.1
-25.5
-33.5
-35.1
-29.6
29.5
-28.2
-17.6
-10.3
-11.9

RHOVH-1  RHOWM-2  EPSI-1
KG/M2 SEC KG/M2 SEC  RADIAN
255.50 230,10 0.4636
269.98  340.77 0.4128
269.90  340.9 0.3627
235.90  306.35 0.2250
213.78  255.57 0.0649
202.05  264.64  -0.0189
205.70  267.26  -D.0604
215.29  272.63  -0.0956
214.49  266.%  -0.1936
203.18  259.04  -0.2249
19.51  246.60  -D.2658
DEV  TURN D-FAC OMEGA-B.
DEGREE  DEGREE TOTAL
13.24 51.81 0.3134 0.2695
10.64 49.30 0.2927 0.2257
9.18 47.27 0.2711 0.1566
7.50 47.52 0.2863 0.0591
7.14 47.79 0.3214 0.0319
7.77  48.23 10.32% 0.0331
7.64 47.12 0.3182 0.0300
7.9 45.15 [.3057 0.0333
10.89 43.71 1.2988 0.0785
12.92 45.37 1.3126 0.1085
15.40 48.06 .3314 D0.1839
PHOVM-1  RHOVM-2  PCT TE
BM/FT2SEC LBM/FTISEC  SPAN
52.14 67.61  0.0430
55.29 69.79  0.0901
55.28 69.88  0.1310
48.31 62.7%  0.2989
43.78 56.48  0.5086
41.38 5430  0.6183
22.13 5.4  0.6598
44.09 55.88  0.7107
43.93 5.68  0.829
41.61 53.05  6.9101
39.02 50.51  0.9571

EPSI-2
RADIAN
D.0544
0.0731
0.0643
0.0337

~0.0391

-0.0302

0.0405

0.0509

-0.0733

-0.0881

-0.09%8

LOSS-P

TOTAL
0.0671
0.0527
0.0374
0.0149
0.0086
0.0092
0.0085
0.09%
0.0235
0.0329
0.0503

EPSI-1
DEGREE
26. 562
23.653
20.781
12.893
3.720
-1.083
-3.461
~5.479
-11.09%
-12.886
~15.228

/10 PO2/POL PO/PO  EFF-AD EFF-P

STAGE

STAGE

STAEE

STAE

% %
1.2588 0.9683 1.9308 79.97 8i.73

Po2/

POL
0.8867
0.9078
0.2400
0.9817
0.9915
0.9917
08.9925
0.9916
0.9807
0.9739
0.9617

EPSI-2
DEGREE
4.838
4,244
3.683
1.929
-0.520
-1.728
~-2.319
-2.917
4,486
-5.085
-5.546

PO/PO

STAGE

2.0251
2.0758
2.0803
1.9774
1.8979
1.8677
1.8734
1.2860
1.8582
1.8335
1.7952

TO/10 JEFF-A REFF-P
STAGE  TOT-516 T01-ST6

1.2863
1.2748
1.2598
1.237%
1.2503
1.2548
1.2537
1.2525
1.2591
1.2725
1.2887

78.07
B84.51
89.72
87.00
80.30
6.5
77.48
78.76
74.79
69.44
63.9%

80.12
86.00
99. 72
8a.18
B1.99
78.69
79.37
.56
76.87
71.91

66.75
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95 PERCENT DESIGN SPEED (ROTOR PERFORMANLE)

RIRFOIL FERODYMEMIC SUMMARY PRINT

RN KO 111 SPEED CODE 95 POINT NO 2

V-1 Wl W2 Wl W2 01 w2 vy yp g '-2 RHOVM-1  MHOYM-2  EPSI-1 EPSI2
M/SEC MISEC M/SEC M/SEC W/SEC W/SEC M/SEC W/SEC m/Sec MISEC MJSEC Ke/¥2 SEC G/M2 SEC RADIAN RADIAX
135.2 135.2 18.7 0.0 280.9 27.3 312.9 302.3 1976 —sm g -73.0 127.79  234.35 0.5117 p.5186
145.2 a2 188l 0.0 226.8 287.7 322.8 3222 2102 9877 ek s 135.37 24351  0.4225 (9475
154.9 18- 18.5 0.0 200.3 3%.6 331.8 341.7 227.5 S0 6 -121.5 18235 248117 03396 0,379
175.0 176.0 164.6 0.0 185.7 38911 353.7 390.0 233.8 3861 -i72.9 15503 21629 0.1z op.1%e3
173.9 178.9 183.5 0.0 1M.1 3B.6 3%.5 436.9 260.3 393 ¢ 2268 153.03  1%8.87 90538 o.o1m
178.4 178.4 161.2 0.0 166.9 420.9 Z12.4 471 2p1e -420.9 -255.5  157.72  1B2.8%  -0.1285 -0.05%s
178.1 178.1 183.3 0.8 183.3 4315 421.4 466.3 2552 431 2 -258,0  157.53  186.11 -D.1571 -9.0%4
177.3 177.3 168.4 0.0 150.5 4621 4333 476.3 ;088 423 -270.9  157.05  192.31 -0[1285 -0.1349
1.2 i7.2 156.5 0.0 153.9 473.1 457.2 503.4 336.9 4791 3033 153.83 152,53 .0 285 -g.2¢53
170.1 170.1 1358 0.0 158.1 4B2.7 4€6.2 SIi.8 336.7 <oy -308.1 152,57  177.06 .-0.3196 -p.28%6
168.3 168.3 1217 0.0 160.8 491.3 475.1 0.0 337.1 9% 9 -218.2 15144 157.65 -9.3239 .0.3138
B-1 Sol B-Z M1l M2 wal w2 mies mom pev TN DFAC OMEGAB LOSS-P P02/ XEFF-A ¥EFF-p
DEGREE DEGREE DEGREE DEGREE DEGEE DEGREE DEGREE DERPEE TOTAL  TOTAL P01  TOTAL TOTAL
0.0 p3-10 2145 0.4215 0.2901 0.9428 0.5786 -1.96 2.05 9 55 ar i 0.5223 0.1331 0.026> 2.273% 92.37 94.09
0.0 S>:20 27.100.4539 0.%567 1.007% 0.6138 .73 7.99 9.35 35 of 0.5132 0.0858 0.0l 2.2550 .08 %5.61
0.9 p2.87 33.27 0.4356 0.2163 1.0714 0.6462 0.43 3. 9.mp 23.60 0.503% 0.063) 0.0123 2.1912 95.80 ©5.23
0.0 63.44 45.0A 0.3289 0.7141 1.2205 0,63 1.8 3. 10.83 16.8) 0.5203 0.11% 0.0217 2.0310 89.5% 9.67
0.0 53-E2 56.25 0.56%1 0.5358 1.32%3 0.7691 1.65 350 10065 B 0.59%0 0.3749 0.0285 1.9318 82.11 83.69
0.0 oo 59.870.56370.61%0 14448 03129 1.85 3.52 928 733 0.4908 0.2061 9.0217 1.9011 77.90 79.79
0.0 ta oL B0.69 0.56%6 0.5157 1.4748 0.835% 2.7 L7 831 e 0.4744 0.2003 0.0305 1.9%29 73.08 79.52
0.0 £8.05 60.97 0.500 0.517%5 1.5044 08756 2.5 4.10 .38 7.09 0.45%4 0.1855 0.023% 1.9149 79.10 2 81
0.0 £9.91 63.89 0.5028 0.50% 1.5872 0.9507 2.77 4.19 5.0 6.02 0.4257 0.128 0.0269 1.9168 77.28 79.2%
0.0 M.39 65.9 0.5359 0.5632 1.6125 0.9439 2.39 3.06 oé: 395 0.8312 0.2305 0.02%5 1.9%7 73.01 7.3
0.0 71.00 68.67 0.539] 0.5618 1.6372 09381 1.85 3.29 &0 2.3 0.4855 0.2655 0.0299 1.8M11 £9.13 71.73
v-1 Wl W2 Wl Wz B g vy yip e Y02 RHOYM-1  BNOYM-2  EPSI-1 EPSI-2 PCT TE
FLSEC FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC FT/SEC FiySec FIISEC FT/SEC FI/SEC LBU/FT2SEC IBN/FT2SEC DEGREE [EGREE  pay
443, 6 sob 8926 0.0 790.3 837.0103.2 991.7 6434 o830 233.5  26.17 4893 29.291 29.487 1.0500
476.4 6.4 Bl7.1 0.0 7840 96308 1050.2 1057.2 693D _saqy -35.2  2m 49.89 24,229 75640 01900
508.2 08.2 611.B 0.0 59.1 9.4 1083.6 1121.2 730.1 —993.2 2%.5  23.15 59.00  19.4%0 2i.725 0.1500
570.9 270.5 5801 0.0 609.4 1145.3 1176.8 1279.7 723.41-1145.3 -567.4  31.75 4230 7.298 11.163 0,39
587.0 281-0 2510 0.0 557.91307.B 1293 13335 2a5.1 13092 —up-e 32.37 33.91  -3.653 1.077 0.5000
585.3 285.3 463.64 0.0 547.6 1381.0 13531 1499.0 929 33381 0 -805.5 3239 37.44  -7.361 -3.345 D.eo00
584.3 2%-3 4M.1 0.0 535.9 1415.8 1322.5 1591.6 958.4-1315.9 B46.5  32.26 38.%¢  -9.003 -5.525 6500
531.7 2017 485.8 0.0 523.2 1450.5 1411.9 1562.8 1013.9.1450 2 -883.7  32.17 39.63 -10.803 -7.680 0. 7000
564.9 4.9 4B0.5 0.0 508.9 1552.1 1500.1 16517 1105.2-1552.1 -995.2  31.52 39.83  -16.300 -14.286 0,850
55,1 258.1 445.4 0.0 518.6 1583.8 1529.5 16703 1104.6-1583.8-1010.8  31.25 36.25  -17.79 -15.362 0.9%00
552.3 & 552.3 399.3 0.0 527.5 1614.1 1553.9 176.0 1105.9-1616.1-1031.3  31.02 32.29  -18.561 -18.09 08500
WI1/Al  WCl/Al T02/701 PO2/POL EFE-AD  EFF-p
LBM/SEC KG/SEC ROT(R  ROTOR
So _ X X
177.% 1.2621 2.0017 83.73 @5.24
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V-1
MJSEC
313.6
30%.6
291.1
260.6
239.2
231.8
231.0
232.1
23%.1
228.5
224.8

B-1
DEGREE
50.9
48.8
46.7
45.3
45.2
45.1
45,2
43.7
42.9

45.0 -

47.4

-1
FT/SEC
10228
999.4
854.9
785.7
760.7
758.0
761.7
755.0
79.7
7374

V-2
W/SEC
262.2
252.3
257.3
2311
208.2
202.5
204.4
207.4
207.3
204.56
193.08

82
DEBREE
0.5
-0.6
-1.8
-2.5
-2.6
"2-2
-2.1
~-1.8
~1.4
~0.8
-0.5
‘sz
FT/SEC
860.3
80,5
844.1
758.3
£83.0
664.5
670.5
623.5
680.1
671.4
552.9
HODAR
INLEY
RPM

‘VH-I

MJSEC
206.7
207.5
204.5
18.8
168.7
160.7
162.9
158.0
169.4
162.5
153.7

41

0.9154
0.82%
0.39%
0.7536
0.5851
0.5604
D.5579
0.5516
9.6534
1.6450
0.6309

¥M-1
FT/SEC
678.3
680.7
671.0
£06.3
553.5
527.3
534.6
551.2
§55.7
533.2
504.1

WCORR:

INLET
LBM/SEC

11844.60  162.50

Y2

MISEC
262.2
262.3
257.1
230.9
208.0
202.4
204.2
207.3
207.2
206.6
193.0

M-2

D.7%72
0.75%9
0.7381
0.6605
0.5835
0.5711
0.5766
0.5860
0.5839
0.5729
0.5538

V-2
FT/SEC
860.2
0.5
3.7
757.6
682.3
654.0
670.0
620.2
£79.9
671.3
652.9
WCORR
INLET
¥E/SEC
7.7

vI-1

PFSEC
235.8
223.1
207.2
133.7
169.5
157.1
162.8
160,2
155.8
160.6
165.9

THES
DEGREE
-3.53
~3.58
-5.06
~7.65
~8.78
-7.73
-8, 64
-13.08
-13.26
~16.25

VD-1
FT/SEC
773.6
731.8
679.8
8027
356.2
548.2
537.4
525.7
511.1
527.0
338.2

AIRFOIL RERODYHNAMIC SIMMARY PRINT
Rizi NO 111 SPEED O0DE 95 POLNT #0 2

¥)-2  RHM-1  RHOYM-Z  EPSI-1 EPSI-Z
M/SEC ¥5/¥2 SEC ¥S/M? SEC  RADIAN BADIAN
2.4 756.54 37362 0.4712 0.07%7
-2.7 262.08  332.23 0.4215 0.9%9
-8.7 261.47  333.7 0.3567 0.0647
-10.2 2.6 306.99 0.2206 0.0358
8,4 21438  276.07 12.0651 -5.007)
-7.9 293.05  266.49  -0.0175 -0.075%
-7.6 205.45  268.98  -0.0585 -0.M3%9
-6.5 213.83  273.14  -0.0%3 5043
-5.0 215.72  268.27  -D.195% -0.0775
2.8 201.65  260.27  0.225 -0.0875
-1.7 191.88  268.56  -0.2653 -0.0966
MM DEV TIRY D-FAC OMEGA-3 LOSS-P
DEGREE DEGREE  DEGREE TOTAL  TOTAL
-0.58  14.37 50.41 0.3302 0.2277 0.0662
-0.45 11.40 49.21 0.3083 0.2305 0.0550
-1.69  9.05 48.50 (.2893 0.1606 0.M8%
-3.41 7.4 47.8% (.2976 0.0562 0.0167
-3.42  7.49 47.78 0.3301 0.0408 0.0110
-1.95  7.87 4B.3%8 0.337 0.03% D.0MK
2.77 8.0l 47.29 0.3265 0.0381 0.00%
-3.13  R.43 45.51 0.3143 0.0189 6.0112
5.5 10.9 48.23 0.3137 0.0933 0.0279
-7.02  13.02 45.77 0.3241 0.1233 0.037%
-10.11 15.% 47.85 0.3840 0.1684 0.0504
Vi-2  RHOYM-1  PHOYM-Z PCT TE  EPSI-1
FT/SEC LBWFT2SEC LRM/FT25EC  SPAN  DEGREE
7.9 52.51 65.28  0.0535  26.995
8.8 53.68 62.05 0.09M1  74.1%%
-26.83  53.55 §3.36  0.1410  21.01
33.5 48.47  62.B% 0.2B9  12.6%1
30.7  43.93 56.54  0.50% 3,729
-25.9  41.59 S4.58  D.6103  -1.008
~75.0  42.23 55.09  0.6598  -3.259
21.7  43.80 55.%¢  0.7107  -5.436
-16.5  44.12 54.94  0.8520 -1L.1%
9.1 419 52.31  0.9101 -12.9%
5.4 39.21 50.93  0.8571 -15.199
T9/T0 POZ/P0L POPD  EFF-AD EFF-P
STAGE STREE sxgss szgx;s
1.2621 0.9663 1.4243 79.20 81.03

P2/
Pol

D.8793
€.9071
0.93%
9.9793
0.9331
0.595
6.9914
0.9
$.9768
0.%599
0.9%514

EPSI-2
EGREE
{.822
#.237
3.709
2.050)
~.492
-1.646
~-2.231
2,852
~4 850
-5.015
-51: 53’?

Pa/P

SIABE

2.0865
2.5
1.e871
1.957%
1.8%9%
1.0950
1.8373
1.8721
18470
18105

bR

SEFF-A

EFF-P

STABE TOT-5T6 TOT-SI6

1.28%2
1.2755
1.2675
1.2505
1.2529
1.2593
1.2587
1,2580

1.2647
1.2775
1.2876

72.30
87.29
B8
.60
.20
76.53
77.03
77.88
M.15
£9.08
64,30

73.39
815
83.58
87.83
819
78.52

i
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95 PERCENT DESIGN

V-1
M/SEC
132.6
142.4
152.1
170.0
124.1
174.2
174.0
173.2
168.2
166.3
164.6

0.0

o}
¥

aooBons

)

oooooe

V-1
FT/SEC
435.2
467.3

499.0

557.9
571.2
571.4
570.9
568.4

551.8

545.5
540.1

w1/AL
LBM/SEC

V-2

M/SEC
1A.5
178.0
187.5
153.2
139.3
137.0
140.5
143.8
137.7
127.9
111.5

B*-2

DEGREE DEGREE

21.48
27.81
32.15

47.33

56.71
59.21
59.72
60.25
63.87
65.90
68.14

iz

T FT/SEC

572.4
584.1
£15.1
502.5
457.1
439.6
461.1
471.7
451.9

-5 419.6

385.5

-1
M/SEC

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
D.0

M1

0.4129 0.855% 0.9379 0.5437
0.4445 0.8393 1.0025 0.5828
0.4760 0.8264 1.0681 0.6413
0.5352 0.769 1.2228 0.6436
0.5487 0.6590 1.3A7 0.7192
0.5489 0.6385 1.4366 0.7535
0.548% 0.6387 1.4573 0.7¢3%
0.5859 0.6381 1.4971 9.82?5  3.01L
0.5291 0.6161 1.5803 0.2831 3.21
0.5226 0.6050 1.6)59 0.8781
0.5172 9.5924 1.5309 0.8762

Vo-~1

0.0
9.8

¥
D

D

0

gabchac

k)

=R P-F-R-F-J -

AIRFOIL {

{ROTOR PERFORMANCE}

vo-2 1 U2 vl

MISEC H/SEC BfSL M/SEC
785.5 270.5 314.1 30L.3
228.9 287.9 323.1 321.2
214.7 304.8 33Z.0 339.7
155.0 349.3 352.9 3B8.5
182.2 393.9 3%.8 435.2
180.7 421.2 812.7 455.8
178.3 431.8 421.7 455.6
175.7 482,64 430.6 475.1
172.0 473.4 457.5 502.4
i756.8 483.1 466.5 510.9
178.9 492.3 475.5 51%.1

M2 M-l ®-2  INCS
DEGREE
-1.48
-0.28
0.87
2.05
2.2%
2.35
2.58

2.8
2.25
vo-2 -1 4z ¥yl
B32.1 837.5 1930.6 938.%
750.9 944.5 1060.0 1053.8
704.3 1000.1 1089.4 1117.7
636.6 1146.2 1177.6 1273.7
597.8 1308.7 1295.3 1427.9
5982.9 1382.0 1354.1 1495.4
585.1 1416.8 1383.5 1527.5
576.5 1451.5 1412.9 1558.9

566.2 1553.2 1501.2 1648.3 1038.4-1553.2

AERODYIAMIC SIRZIARY PRINT

RIF O 111 SPEED CODE S5 POINT XD S

V-2 - Wr-1 w2
M/SEC M/SEC M/SEC
182.8 -2M.5 -69.6
201.4 -287.9 -4.2
221.2 -304.8 -117.4
225.1 -3#9.3 -163.9
258.2 ~393.9 -212.6
269.4 ~421.2 ~232.8
2B1.D -431.8 -283.2
292.7 -442.4 -254.9
316.5 473.4 -285.5
316.7 -483.1 -2B9.7
3i8.1 -492.3 -295.6

INCM  DEVY  TIRY

DEGREE DEGREE DEGREE

2.52 9.53 8§2.13
3.57 10.03 35.67
4.26 8.59 31.18
4.33 11.52 16.63
4.09 11.14 9.79
4.08 8.92 8.27
4.2z 7.33 8.27
4.57 6.55 8.28
4.63 35.40 +bH.48
4.17 5.38 5.00
3.68 5.53 3.2%
¥'-2 ¥3'-1 VW°-2

FU;EC FT/SEC FTISEC FT/SEC FT/SEC FT/SEC FF/SEC F/SEC

616.3 -8%7.6 -7228.4
660.8 -944.5 -309.0
725.7-1600.1 -385.0
738.4-1146.2 -561.1
833.9-130B.7 -697.5
884.0-1382.0 -761.2
922.0-1416.8 ~798.4
960.2-1451.5 ~B36.4
' -935.9

580.0 1584.9 1530.6 1676.2 1039.0-1584.9 -950.6
590.2 1615.2 1560.0 1703.2 1043.6-1615.2 -969.8

¥02/701 POZ/POL EFF-AD

PHOYM-1  PHOYM-2
KG/H2 SEC KG/M2 SEC
126,55  729.88
133,13 238.25
18128 755.41
153.47  207.53
156.05 187,59
156.09  184.40
155.99  189.38
155.52  195.19
152.28  187.%0

151.01 173.93
85,92 i53.33

D FAC OMGA-B LOSS-P
T0TAL POl
232252 9472 95.31
2.2911 9.40 95.79
2.2975 100.97 100.93
005 2950 9.3
2.0187
2.01%
2.0114
2.0426

2.0379 72.9%

TOTAL

0.5617 9.1052 0.021i3
0.5436 0.0636 0.0127
0.5100 -0.0012 -0.8002
0.0217 2.
0.9285
0.0372
0.0315
06.030%
0.0304
0.0322
0.0323

4.1202
0.53% 0.1819
05282 0.2059
0.5120 0.2008
0.4976 0.1932
0.4757 0.2176
0.4855 9.2519
0.6928 0.27%

o1

0.560%

RHOYM-2

EBR/FT2SEC EBM/FT2SEC

25.92 47.08
27.47 45.80
23.93 52.31
31.43 42.50
31.% 38,44
31.97 37.77
31.55 38.89
31.85 39.95
31.19 38.4D
30.95 35,44
30.70 12.43

EFF-P

ROTOR  ROITR
- -
1.2803 2.1012 84.35 B5.88

EPSI-1
RADIAN
0.5120
D.5252
9.3890
0117
-0, 0611

P12
RADIAN
0.5095
0.4371
0.365%
0.1816
0.018%

~0.1240 -.0575
-D.1548 -0.0952
-0.1885 ~5.1327
-0.2855 -D.2837
-5.3029 -0.2851
-0.3218 -D.3154

£P51-1
DEGREE
22.333
24.363
19.482
6.714
~3.%99
~7.106
-8.868
-10.801

PO2] XEFF-A MEFF-P

TOTAL TOTAL

g2.40 BL.0%
79.51 81.92
79.58 81.59
79.77 8i.h8
7558 7856
75.48
70.03 2.83

EPSI-2 PCT TE
DEGREE  SPAN
29.135 0.£500
25.046 0.1000
21.168 0.1500
10.979 0.3060
1.053 £.5000
~3.302 0.6000
%5.455 0.6500
~7.602 0. 7000

~16.299 ~14.250 £.5500
-17.569% ~156.333 0.9000
-18.437 -18.072 1.9500



AIRFOIL AERODYNAMIC SUMMARY PRINT
95 PERCENT DESIGN SPEED (STATOR PERFORMANCE) RUN NO 111 ZPEED CODE 95 POINT NO 5

St V-1 V-2 V-1 YM-2 V-1 VO-é RHOVM-1 RHOVM-2 EPSI-1 EPSI-Z2
M/SEC  M/SEC  M/SEC - M/SEC M/SEC M/SEC KG/M2 SEC KG/M2 SEC RADIAN RADIAN

1 309.6 245.7 196.6 245.6 239.2 2.3  252.90 337.13 0.4624 .0.0837
2 298.8 241.c 19%.7 ?241.0 224.9 2.1 257.60 337.60 0.4075 0.0731
3 293.5 232.5 203.6 232.4 211.4  -7.5 - 27177 -2 0.3562 0.0648
4 - 257.5 203.2 171.8 203.1 191.9 -8.8  227.97 0.2274 0.03%
5..240.1  185.9 157.0 ~185.8 18l1.7 -7.6 207.2% 0.0619 -0.0029
6 238.0 184.5 154.7 18.4 18l.0 -6.2  203.83 262.05 -0.0200 -0.0240
7 ©238.8 188.1 158.3 188.0 178.9 -5.6  209.26 267.14 -0.0578 -0.0344
8 2395 192.1 161.7 192.1 176.6 4.9 214.51 272.72 -0.0909 -0.0451
9 236.6 193.2 .159.5 ' 193.2 174.7 -3.1 - 211.10 269.42 -0.1911 -0.0746
10 236.2 192.6 -153.3 192.6 179.6 -1.2 - 200.9% 261.65 -0.2243 -0.0850
11 235.3 191.6 147.2 191.6 _183.6 -1.0 191.4% 259.30 -0.2660 -0.0951
St B-1 B-2 M-1 M-2- TINCS INCM DEV TIRN  D-FAC OMEGA-B LOSS-P . PQ2/ PO/ TO/TO XEFF-A XEFF-P

DEGREE = DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL PO1 STAGE STAGE TOT-STG6 TOT-STG

1 52.6 0.5 0.9004 0.5942  -1.8 1.10 14.37 52.08 0.3758 $.1896 0.0437 0.9226 2.1436 1.2874 83.74 86.28
2 50.4 -0.5  0.8683 0.6830 . -2.02 1.11 11.49 50.88 0.3656 0C.1550 0.0363 0.93%9 2.1543 1.2764 88.75 89.83
. 3 47.3 -1.8 0.8545 0.6595 -4.43 -L.11 9.03 49.11 0.388 0.1732 0.0314 0.9335 2.13%6 1.2671 90.93 9.8
o 4 48.7 -2.5 0.7395 0.5721 -4.28 -0.03 7.5 51.16 0.4048 0.0613 0.0155 0.9813 2.0507 1.2614 87.20 8B.42
5 45.2 -2.4 0.6821 0.5186 -4.75 0.60 7.71  51.57 0.4384 0.0336 0.0091 0.9910 2.0004 1.2707 -80.99 82.74
£ 895 -1.9 '0.6729 0.5123 -4.33 1.41 8.19 51.39 0.4449 €.0503 0.0140 0.9868 1.9933 .1.2804 77.73  79.77
7 48.5 -1.7 0.6747 0.5225 -5.29 0.58 8.44 50.21 0.4323 0.0501 0.0142 0.9868 2.0057 1.2823 77.98 80.01
8 47.5 -1.5 90.6761 0.5339 = -6.26 -0.27 8.80 49.01 0.4168 0.0454 0.0130 0.9880 2.0187 1.2840 78.29 §0.31
9 47.8 -0.9 0.6638 0.5345 -8.11 -1.89 11.43 48.75 0.4108 0.0775 0.0232 0.9802 2.0019 1.2961 74.10 76.48
10 49.8 -0.4 0.6588 0.5299 -8.41 -2.17 13.42 50.21 0.4191 0.098L 0.0297 0.9752 1.9874 1.3090  70.20 72.90
11 51.8 -0.3 0.6532 0.5235 -11.8s -5.72 16.12 52.07 0.4298 0.1226 0.0376 0.969% 1.9702 1.3210 66.62 69.61
St V-1 V-2 VM-1 vmM-2 V0-~1 VG-2 RHOVM-1 RHOVM-2  PCT TE EPSI-1 EPSI-2
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC LBM/FT2SEC SPAN DEGREE DEGREE
: 1 1015.8 806.0 644.9 ~806.0 784.7 7.5 51.80 £9.05 0.0430 26.491 ~ 4.793
' 2 980.3 790.7 - 645.4 790.7 737.8 -6.7 52.76 69.14 0.0901 23.348 4.191
i 3 963.0 762.9 668.2 762.5 693.4 -24.6 55.66 67.68 0.1410 20.410 3.714
i 4 813.9 666.8 -563.6 666.2 629.5 -28.8 46.69 59.8 0.2989 13.029 2.256 -
5 787.7 ~610.1  515.0 609.6 596.0 -25.1 42.44 54.52 0.5086 3.544 -0.165 -
. 6 - 781.0 605.3 - 507.4  605.0 593.7 @ -20.2 41.75 53.67 0.6103 -1.147 -1.375
7 7836 - 617.1 ~519.3 616.9 586.9 -18.4 42.85 54.71 0.6598 ~3.312 -1.970
8  785.7 630.3 530.6 630.1 579.5 -16.1 43.93 55.85 0.7107 5,208 -2.585
9 776.3 634.0 523.4 - 633.9 573.3 -10.3 43.24 55.18 0.8620 -10.%49 -3.274
10 774.8 632.0 - 502.9 « 632.0 583.4 4.0  41.15 54.20 0.9101 -12.851 -4.871
11 772.1  628.6 . 483.1 628.6 602.3 -3.4 39.21 53.11 0.9571 -15.241 -5.449
NCORR WCORR - - WCORR T0/T0 POZ/P01 PO/PO  EFF-AD EFF-P
INLET INLET  INLET STAGE STAGE STAGE .. STAGE

. 'RPM  LBM/SEC KG/SEC % %
11842.00 159.70  72.43 . 1.2803 0.9708 2.0400 80.63 82.46

Sel
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95 PERCENT DESIGN SPEED
LSt

g oo

Yot Jot

b
R R e N

V-1
M/SEC
129.5
139.1
148.3
166.4
172.0
172.2
172.0
171.2
196.3
154.4

182.8

B-1
QEG-"EE
0.0
0.0

oPeRe:
Dhwoooood

*

)

oRORoD

)

V-1
FT/SEC
424.9
456.3
4B5.6
546.1
564.4
565.0
564.4
561.8
545.5
539.4
534.0

v-2
M/SEC
302.1
289.4
273.9
248.8
233.0
23L.0
231.6
231.0
225.4

.223.8
220.7

B-2
DEGREE
54.0
52.4
51.0
52.9

53.6°

3.6
52.6
51.7
52.8
55.3
57.9

V-2
FT/SEC
991.2
99.4
914.9
81k.2
764.6
757.8
7650.0
757.9
738.5
732.8
724.1

Wi/AL
LBM/SEC

SQFT

35.44

(ROTOR PERFORMANCE)

ARIRFOIL ACRODYNAMIC

SUMAARY PRINT

AN NO 111 SPEED CODE 85 POINT KO 3

V-l oYM2 0 WS W2 81 82 vl Y2 Wl W2 BHOYM-1 PHOYM-2 = EPSI-1 EPSI-2
M/SEC W/SEC M/SEC M/SEC W/SEC M/SEC #/SEC M/SEC M4/SEC W/SEL ¥G6/MZ SEC XE/¥2 SEC RADIAN RADIAN
129.5 176.4 0.0 z45.Z 27M.5 3214.0 293.9 18d.4 -270.5 -63.3 124.83 2323.23  0.50% 0.5188
139.1 177.3 0.0 228.7 287.8 323.0 219.6 280.8 -287.2 -94.3 132.13 238.31 0.5208 D.4330
148.3 176.3 0.0 2i6.1 304.7 331.5 338.9 21(.9 -394.7 -115.9 139.15 232.52 0.3359 0.3835
166.4 150.7 0.0 1979 349.2 352.8 386.9 220.3 -3£9.2 -160.9 151.8% 205.77  0.1277 9.1958
172.0 138.2 0.0 187.6 332.8 3%4.7 435.3 244.9 -393.8 -207.0 155.47 . 1e8.84  -0.0875 5.0207
172.2 136.2 0.0 185.6 421.1 412.6 456.9 2B3.9 -421.1 -226.0 155.53 185.88  -0.1243 -B.0565
172.0 139.6 0.0 184.8 431.7 421.6 4BA.7 278.9 -431.7 -236.8 155.47 191.30 -0.1563 -0.0250
171,z 1142.0 0.0 182.2 442.3 439.5 4£74.3 285.0 -442.3 -248.3 154.95 195.3¢ -0.1900 ~0.1336
166.3 '135.2 0.0 1304 473.3 457.4 501.6 3684.3 473.3 -277.1 151.73 Igs.49  -0.2837 -0.2501
166.6 126.0 0.0 1844 482.9 4664 510.2 308.8 -482.9 -281.  150.43 173.00 -0.3080 -0.2853
162.8 '116.5 0.0 187.4 492.2 475.3 5iB8.4 310.7 -£92.2 -282.0 149.38 159.56 -0.3219 -D.3152
g-1 g8*-2 i M-2 W1 w2 INCS INEW DEV TURN D FAC OMEGA-B LOS3-P  POR/ EEFF-A WEFF-P
DEGREE DEGREE DEGREE DEG’EEE DEGREE DEGAEE TOTAL  TOTAL . POR T0TAL. TOTAL
65.11 21.13 0.4009 0.28753 0.9331 0.5686 -0.97 3.12 9.19 42.98 0.5555 0.1000 6.0197 2.3432 95.317 95.71
63.97 28.11 0.4338 0.8375 08.9971 4.5818- 0.25 3.35 10.32 35.87 0.3431 0.0678 0.0133 2.2878 9%.20 9.6l
63.86 33.56 0.4538 0.8059 1.0599 0.60% 1.42 4.80 10.11 30.39 0.5368 0.0529 0.0103 2.2457 96.59 96.95
64.45 47,11 0.5235 0.7104 1.2167 0.6297 2.55 4.B3 11.31 17.34 ©.5708 0.1317 0.0239 2.1100 89.2Z2 90.28
B5.55 56.22 ©.5620 0.6583 1.3684 0.7032 2.48 £.34 10.66 10.43 0.5536 0.1862 0.0306 ~2.0599 82.51 85.18
67-7&4 53,71 0.5825.0.6490 1.4336 0.7614 2.57 4.30 8.42 9.00 0.5431 0.2083 0.0332 2.0658 79.72 8L.67
68.21" 59.19 D.5420 0.6501 1.4543 0.7714 2.77 4.44 6.81 9.02 0.52% 0.2064 0.0329 2.08)5 79.62 B81.59
68.76 '59.92 0.53%% 0.5£75 1.4950 0.2018 3.24 4.8 €.32 8.8 0.5149 0.2027 0.0312 2.08%6 79.59 B81.58
70.55 63.67 0.5229 0.5257 1.5776 0.8571 3.40 4.8 5.19 6.3 0.4970 0.2295 0.0323 2.0943 75.%% 78.28
71.00 £5.66 0.5167 0.6173 1.6034 0.2535 2.99 4£.36 5.11 5.46 0.5057 0.260¢ 0.D337 2.093% 72.8 75.45
71.59 67.77 0.5113 0.6065 1.628% 0.82540 2.5 3.88 5.1 3.21 0.5104 0.2862 £.0336 2.0814 7D.21 73.09
Vil vz w-1 0 -2 -1 ¥z v-1 v'-Z2 Wl W2 PHOYM-1 PHOV®-2  EPSE-1 EPSI-2 PLT IE
FT/SEC FI/SEC FT/SEC FT/SEC Fi/SEC Fi/SEC FT/SEC FT/SEC FI/SEC FT/SEC BM/FT25EC IBM/FTZSEC DEGREE DLGAEE SPAN
424.9 572.9 0.0 24.7 237.4 1030.3 983.9 621.3 -B87.4 -225.6  25.53 47.59 29.187 29.722 0.0500
'456.3 5BL.6 0.0 750.6 944.3 1959.7 1048.7 658.7 -944.3 -399.2 27.G67 £3.81 24,111 25.955 0.100
485.6 578.3 0.0 -78.9 999.9 10£2.1 1112.0 692.1 -999.9 -380.2 28.50 £9.06 15.3%2 21.971 0.1500
545.1 494.5 0.0 £49.3 11£5.9 1177.3 1269.3 723.4-1145.9 -528.0 31.10 42.34 7.312  11.217 0.3%00
564.4  453.5 - 0.0 5i5.6 1308.%4 1294.9 1424.9 8156.8-1308.4 -679.2  31.8% 38.55 -3.297 1.188 0.5000
565.0 446.8 = 0.0 512.2 138Bl.5 1353.7 1492.7 2365.B-13B1.6 -741.6 31.85 38.056 -7.122 -3.232 0.6950
564.4 458.2 = 6.0 £06.4 1416.4 1383.1 1524.7 901.B-1416.4 -776.8 31.8% 38.13  -B.9%5% -5.484 0.65%0
561.8 465.8 0.0 597.9 1451.2 1512.5 1556.1 938.4-1451.2 -Bl4.7 3i.74 £0.00 -10.883 -7.655 0.700
545.5 443.5 0.0 591.8 1552.8 150G.8 1645.8 1011.4-1552.8 -909.0  31.08 38.19 -16.258 -14.332 0.2500
539.4 '413.5 0.0 605.1 1534.5 1530.2 1673.8 1013.2-1584.5 -925.0° 30.82 35.43 -17.548 -15.348 0.9500
535.0 332.7 0.0 614.8 1614.8 1559.6 1700.8 1019.4-1614.8 -944.8 ~ 30.58 32.58 -18.481 -13.057 0.9500
WC1/AL T02/701 PO2/POL EFF-AD  EFF-P
KGJSEC ROTR  ROTOR

S % ;4
172.92 1.2836 2.1285 83.56 85.20
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AIPFCIL FEPSOTMEVIC TUMMEDY BRINT

ERCENT DESEGN SPEED {STATER PEPFPMRNCE} PIM NS I3 CPEED C03E 25 POINT AT 3
¥-1 vz -1 ¥z ¥-I 0 YI7 PRS-l D EPSI-1 £PC1-2
BJOIC  WISEC WfLEC W[TIC W[IED WJIEC ¥hj¥Z SSC ¥Sfes TEC BATIAN SECIAY
T ZIB2 . 187.F 735, 25%5.2 2.5 75.%% 22£.24 9.8735 00215
297.6  ZZ2.2  1Z4, ZZ2.Z2 2288 0 -1.2 0 FE6.E7 222.22 D.8252 0LOFE3
2.7 2204 1922.2  729.2  717.2 T4 75E.4% 322.65 0.2528 71.0Eg2
52.6 - 183,23 165.2 1%3.2 1557 -8.0 . 725.%¢ 275,301 0.2162 D.9zZ24
262,13  173.4  155.2 179.2 127,151 1% 22.% 05557 G.Lis
241.6 172.2  15%.2 1727 1252 ~6.7 . 784,95 259,57 ~0.5182 -5.6771
262.2 1225 -71%6.2 122.3 1%5.4 4.2 Zi0.48 25604 LIE6E D.0322
262.2  175.3 " 1%22.5 ig6.2  1%2.7 -2.6 714,53 272.321 SR -9.0422
26G.7 122.0 156.7 178.0 182.7 2.1 715.27 27.42 -3.1225 5.5727
246.7  18%2.4  151.8 i£3.&4  IB7.S 0.2 2553 257.22  --0.72257 -5.5%35
245.6 . 1904 165,82 1M0.4 0 161.7 .2 157.53 2FL. 58 L2855 0.0%5
g-1 B-Z ¥-1 ¥z fiiioe! Moy CEY  TIPN  D-FAT GVEGA-2 LODI-P PG/ PR/PG TYJTY SEFF-A MEFF-D
PEGREE - [EGREE DEPIE EFEE EPIE EGEE JETEL - TCTAL P33 STRE SRR TET-ST3 TOT-5IS
2.2 5.6 G949 0.5513 -1.52 1.2z 1L.42 0 52,73 0128 0.1722 0311 9.9767 2.1692 1.73% £5.75 & IE
51.0 4.6 5.4 GLA62  -1.45  1.67  11.53  E1.4% G.4523 6.1715 0.6232 %5.9423 Z.171 1.277% 99.£7 .55
£9.3 -1.9 G.8317 0.5777  -2.5% 9.26  2.95 3BLI6 01 01107 0.0756 9,957 2.1561 1.75% 3107 5192
£8.7 2.6 O.7%11 60.%£15 -3.235  B.% 7.5 ZZ.OE GUAL%5 0.9567 G.G137 5.9838 2.0%45 1.7662 BA.E  28.72
£9.6 -1.8 0.89% 0492 280 .76 203 52.22 G475 6.5237 0.0107 0.98%7 2.0376 1275  EIL0 2221
£9.6  -1.5 0.E215 Q.41 2,16 2.58  2.33 £7.15 G.4212 B.cEe 0.0L82 5.2968 7.9227 3.2292 7I.W  1%.%%
48.8 © -L.2 9.5%47 65047 647 1.25 RB.o6 5169 O.47F2 0.095 G WOL7E £.9837 2.0455 1.2975  77.65  79.7
42.9  -1.9 0.£%22 0.5147 4.%3 117 2.7 5002 O.435% 0.0550 0.0152 5.9957 7.3 1.7:5  7R.52 72.93
£9.5 -0.6 0.67228 0.5197 6.3 -G.19 11.72 59.24 0.4485 0.0%16 O.072 5.075 A 1.3322 0 73.5% 7592
51.5 2.1 05692 0.5122 -5.72 D5 12.25  51.40 0.4517 60097 0.G30: 9.2763 2.93% 1.272F P.16 1R.%
53.7 8.2 0.625%2 O.8185 -10.48  -£)32 15.77 52.2% 0.4533 0.1132 0.0%7 ©. o7y 7.9%5 1.2382 67312 .19
¥-1 Y¥-7 -1 -7 ¥3-1 -7 mOIM-1  PHOIM-Z  PCT TE EPSI-1 EPSI-2
FIfSEC FT/SEC FU/SSC FT/CEC FR/IEC FT/SEC 1BMJFTZCEC (2M/FT255C  PAN DEGPEE [EGPEE
0is. 717 . BAE.7  FIR.T JER.G 2.6 EZ.%% £2.42  O.0FIS  27.743  4.672
275.7 752.0 £22.1 7520 7.z ~5.2 £z.52 E2.08 0031 26428 £.922
0.8  772.2 83%.5  722.2 833.1 -24.1 £2.53 B5.25 A.181%  21.133  3.551
252.0 B3L.4  252.9 E33.8 €421 -25.3  £6.78 £2.52 0.2922  1Z2.426 2.201
727.7 5%2.7 502.4 E22.& £12.2 -19.9  £2.57 5.5 4.5 2,819 L5041
792.2 5%5.8 552.7 5%5.4 £l13.0 155  £1.92 52.42° 8.61%3  -1.195 -1.75%
7%6.6 522.8 514.5 E92.7 42,2 -312.7 £3.92 .42 0.65%8  2.232 -1.835
7%5.2 6111 522.2 61i.9 ESLS  -11.7  43.%5 $5.57 @767 -5.182 -2.653
729.6  620.2 514.1 £20.72 S5%.2 5,3  £3.67 $3.22  9.5670 -l1.0% 4163
722.9  £71.5 45955 €255 6I5.1 .2 . 4115 54,75 ©.e10F  -12.921 -£.737
122.8 BZ24.6 4£72.2 £24.8 €727.2 3.2 22.4% 58.27 8.%571  -15.714 5.415
ROPZ - WORR . WOOER T3/TD POZ/PSL P3/P3  EFF-ED EFF-P
MLEY MRET  PMET STAE STEER  SIEE ST
PPM - ABWIZEC ¥GSEC % k4 e
11843.93  157.99  7i.€1 1.72284 5.9755 2.072 .33 £2.78

SRR
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' ATRFOIL AERODYNAMIC SUMELPY PRINT
PERCENT DESIGH SPEED {ROTOR PERFORMANCE) BUi NG 111 SPEED CODE 95 POINT #0 6

V-1 V-2 -1 V2 w1l -2 g-1 U-z ¥l Yz W-l w2 RHOV-1 RHWM-2  EPSI-1  EP3I-2
WSEC M/SEC M/SEC 4/SEC W/SEC W/SEC WSEC I/SEC V/SEC M/SEC W/SEC WM/SEC ¥B/M2 SEC ¥5/M2 SEC RADIAN PADIAN
123.8 301.7 123.8 171.3 0.0 248.2° 270.5 214.0 2897.4 183.6 -270.5 -65.8 121.81 232.17 - 0.5%80 0.52721

132.7 2%0.6 132.7 172.8 - 0.0 223.6 287.8 323.0 316.9 1%4.6 -287.8 -B9.4 129.18 237.% 0.4178 0.4575
141.2 277.8B 141.2 166.2 0.0 222.6 304.7 331.9 335.9 198.9 -304.7 -109.3 135.91 220,08 0.333% 0.3853
158.0 251.3 152.0 142.5 0.6 207.0 349.2 358.8 383.3 208.2 -349.2 -151.8 148.37 199.02 0.1292 0.1%5
1632.8 240.3 163.8 132.5 0.0 199.9 398.7 394.7 431.1 236.1 -398.7 -196.8 152.35 187.29 -0.0589 0.0202
163.8 240.7 163.2 132.9 - 0.0 200.7 421.1 412.6 451.2 250.1 -421.1 -2i1.9 152.37 176.65 -0.1297 -D.0573
163.4 241.4 163.4 134.7 0.0 200.3 431.7 421.5 451.6 259.0 -431.7 -221.2 152.11 189.63  -0.1520 -0.0955
162.4 240.1 162.4 '134.7 . 0.0 193.8 442.3 430.5 471.2 262.0 -442.3 -231.7 151.46 193,08 -0.195 -0.1256
157.7 233.7 157.7 126.2 0.0 195.7 473.2 457.4 493.8 289.6 -473.2 -260.7 148.17 178.91 -0.2P44 -0.2512
156.1-232.8 156.1 119.6 0.0 193.8 482.9 466.2 507.5 293.1 -482.9 -267.5 146.98 169.32 -5.3975 -D.2B56
154.6 229.4 154.6 111.5 0.0 200.5 492.1 4753 515.3 296.6 -492.1 -274.8 145.61 157.64 -0.3216 -D.3151

B-1 B-2 B*~1 B*-Z M-1 M-Z2 M'-1 0 M2 INCS  INCY DEV  TIRH D FAC DYEGAR-B LOSS-P PO2/ XEFF-B YEFF-P
DEGREE DEGREE DEGREE DEGREE ‘ DEGPEE DEGREE DEGREE DEGREE - AB6TAL TOIAL  PGI TOTAL TOTAL
0.0 55.Z 65.09 20.96 0.3845 0.8724 9.9242 0.5309 0.01 4.11 2.92 £4.23 0.5736 0.1078 ©.0213 2.3577 95.91 95.43

0.0 53.7 64.98 27.50 0.4133 0.2292 0.9269 0.5620 1.25 4.97 9.71 37.43 0.5619 0.0764 0.0151 2.3169 95.81 96.28

0.0  53.5 64.92 33.59 0.4408 0.7997 1.0433 0.5726 2.48 5.87 10.12 31.33 0.5724 0.0895 O0.0175 2.2577 95.44 95.03
- 0.0 557 65.59 47.05 0.4957 0.7146 1.2073 0.5922 3.69 5.97 11.25 18.54 0.6042 0.156%¢ 0.0288 2.1520 87.82 B89.05
0.0 56.2 57.66  55.53 0.5146 D.6756 1.3545 0.6638 3.49 5.32 9.9 12.13 0.5880 0.2041 0.0347 2.1280 81.90 £83.71
0.0 - 56.3 68.7¢ 57.67 0.5146 0.6726 1.4197 0.6989 3.57 5.30 7.38 11.03 0.5800 0.227% 0.0373 2.1593 79.18 281.29
0.0 - 55.8 68.23 58.370.5133 0,6721 1.4502 0.7221 3.78 5.46 5.99 10.85 0.5713 0.2218 0.0378 2.1758 78.47 B0.66
0.0 55.5 69.78 59.51 D.5102 06.5680 1.4792 0.7455° 4.26 5.82 5.91 10.27 0.5613 0.2355 0.0375 2.1818 77.72 £G.01
0.0 56,9 71.48 63.8% 0.4947 0.6644 1.5645 0.7985 4.33 5.76 5.37 7.6%8 D.5417 0.2620 0.0367 2.1866 74.18 765.%2
0.0 58.6 71.92 65.63 0.4893 0.6366 1.5909 0.8063 3.88 5.25 5,10 .35 0.5828 0.2817 0.0365 2.1%2 72.17 75.02
0.0 60.7 72.45 b7.7% D.42A3 0.6265 1.6163 0.8100 3.41 4.7¢ 5,13 " 4.71 0.5431 0.3018 0.0355 2.1905 70.22 73.27

V-1 V-2 M-1 VM2 W-l1- V02 4.1 y-2 V-1 V-2 V3'-1 ¥0'-2  RHOYM-1 RHVN-Z  EPSI-1 EPSI-2 PLT TE
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC {BWFT2SEC LBW/FT2SEC DEGREE DEGREE SPAN

406.1 939.8 406.1 3562.4 0.0 214.5 287.3 1030.Z 975.9 6D0Z.4 -B87.3 -215.7 24.95 £7.55 29.3168 29.915 0.0503
435.5 B3.4 435.5 567.1 0.0 766.4 944.7 1059.6 1032.8 638.4 -846.2 -293.2 26.46 £8.65 23.937 26.217 9.1009
463.4 911.6 463.4 3545.3 0.0 730.5 9299.8 1029.0 1101.9 6572.6 -4999.8 -353.5 27.83 47.12 18,179 22.136 0.1590
518.5 824.5 518.5 4B7.5 0.0 579.1 1145.8 ¥177.3 1257.6 683.2-1145.8 -4938.2 30.39 49.76 7.410 11.210 0.3009
537.3 . 782.5 '537.3 437.9 0.0 655.8 1308.3 1294.9 1414.3 774.7-1308.2 -639.1 31.21 32.36 -3.372  1.191 0.5000
537.3 789.8 537.3 436.1 0.0 658.5 1321.5 1353.7 1482.3 820.5-1381.5 -695.2 31.21 32.23 -7.433 -3.28% 0.6000
536.1 792.2 536.1  442.1 0.0 657.3 1416.3 1383.1 1514.4 249.8-1416.3 -725.7 3i.1s 38.85 -2.340 -5.533 0.6500
533.0 787.9 533.0 441.9 0.0 652.3 1451.1 1412.4 1545.9 §79.2-1451.1 ~760.1 31.02 38.93 -11.258 -7.7790 0.709%0
517.6 766.9. 517.6 414.2 0.0 645.4 1552.7 1500.7 1636.7 950.3-1552.7 -255.3 30.35 3R.64  -16.297 -14.392 0.2359
512.1  761.2 512.1 392.5 0.0 B52.2 15¢4.4 1530.1 1665.1 9%1.7-1584.4 -B877.9 30.10 24,68 -17.615 -18.365 D. 9000
507.2 752.6 507.2 365.8 0.0 657.7 1614.7 1558.5 1592.5 9573.1-1614.7 ~901.7 29.83 32.29 -18.427 -12.055 0.9500
S WCI/AY WCl/Al T02/101 PO2/P0% EFF-AD EFF-P
{BM/SEC  KG/SEC . ROTOR  20TO0R
SOFT Ser % %
34.11  166.5% 1.3063 2.1950 Rz2.15 24.03
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95 PERCENT DESIGN SPEED {STATOR PEPFIRVANCE)
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y-1
M/SEC
nz.6
297.0
2861
259.2
248.8
259.8
251.1
250.6
247.4
267.6

247.1

B-1
DEGEE
54.2
52.5
51.9
52.6
53.3
53.5
53.1
~5Z.8
53.8
55.0
56.3

‘I—I
FT/3EC
1012.4

974.5
932.1
250.4
816.4
819.8
a23.9
822.2
gii. g
212.2
210.7

V-2
H/SEC
214.0
297.1
19%.9
174.8
166.7
169.4
172.5
176.5
i78.2
178.4
182.1

8-2
DEGREE
0.0
0.0
0.0
8.0
0.0
0.0
0.8

y-2
ET/SEC
792.0
£79.5
652.6
572.4
545.2
555.2
£69.2
579.1
5e4.7
582.6
597.4

HCOPR
IMLET

PR

Y1

#15EC
193.0
183.3
195.7
159.0
149.0
i42.4
9.6
151.1
146.8
143.1
132.7

%1

0.8955
8.3605
0.8201
39.73%
0.7612
$. 7306
0.7027
0.6228
§.6855
0.6220
5.6790

V-1
FT/5EC
623.5
B617.7
592.9
521.8
£232.28
427.0
4560
£495.9
£21.6
£69.5
£36.9

HCoPE

IMLET
LRI

11243.10  152.90

,)Mgwh\~
IB&N

¥-2

0.5857
0.578%5
0.555

0.4546

0.4583

0.4632

0.4736
0.4215

0.4232
0.6847

0.4993

V-2
FT/5E
792.9
679.5
552.5
573.4
566.2
555.9
569.2
579.1

588.7

-1

#/5EC
263.1
229.2
213.7
284.7
199.2
261.0
261.0
199.9
199.2
202.9
208.5

Mes
DEGREE
-8.26
8.11
5.10
5.3¢
-0.73
3.725
-D.64
0.9
-2.19

-2.26.

-7.2%

-1
FT/SEC
787.7
753.2
719.2
671.5
6532.9
659.4
659.4
555.2
653.6
652.8
£71.0

AIRFOIL EEPODYVAMIC SHMMARY PRINT

Vi-2 FHOV-1 pHOVM-Z EP5E-1  EPSI-Z
W/SEC  ¥3/¥Z SEC (GfH2 SEC PADIEY PADIAN
0.9 2%2.% 323.79 £.4737 $.5212
0.9 235,92 3i2.62 0.4376 0.071%
0.9 246.63 292,581 0.2727 5.0853
0.0 7iz.5 272.5% 0.2137 8.9542
0.9 205.64 258,01 0.0624 05.0050
0.0 204.22 269,13 -0.0123 -5.0145
0.0 208.06 285.50 = -D.0422 -95.0753
0.0 299.19 Z68.53 -0.68%4 -0.0367
0.0 202.22 267.3% -3.1927 -0.06%5
0.0 195.25 266.24 -0.2252 -5.021Z
6.0 iz2.28 267.45 -0.2652 -0.0924
NeM D TR D-FRE DMEGA-2 LO35-P
EGEE [DEGPEE PEGREE TOTAL TOTAL
2.72 13.26 54,21 0.4827 0.17% 0.1B92
3.26 11.97 52.53 B.4795 £.1434 0.0251
2.47 10,28 51.82 04206 0.1365 £0.6250
3.% 10.00 52.39 0.5232 0.0603 0.0153
£.65 19.07 53.27 9.3466 B.0625 0.G172
' 5.48 19,10 53.3% O0.5857 9.0722 0.0220
5.22 19.15 53.15 0.3267 £.0812 0.0221
5.10 19.26 52.9% 0.%3258 B.9777 9.0223
4,12 12.36 52.26 0.3231 9.1052 0.0318
2.3 13.78 55.00 0.5249 £.1205 0.0255
-1.15 15.43  356.33 0.5204 0.3241 0.03%%
-2 PHOVI-T PHOVM-2  PLY 3E EPSI-1
FI/SEC IBW/FT2SEC IBM/FI23EC  PAY PeBAzE
0.9 51.83 656.3 9.0438 27.427
0.9 52.2% 55.15 0.0901 28.775
0.0 50.52 53.21 0.1513  21.254
0.9 £8.75 55.22 0.2922 12.242
.0 £2.32 52.8% 9.5025 3.574
4.0 £1.95 52.22 0.5103 ~3.795
0.0 42,61 >.28  0.6592 -2.7562
8.0 £2.23 55.20 8. 7197 A
0.0 41.5% 56.75 G.2520 -11.040
0.0  40.32 54.55 0.8101 -12.935
9.0  328.22 5.73 . 8,%57r -15.1%

™/ POZ/POL PO/PI  EFF-AD EFF-P

STREE STAESE STASE 5IALE

v v
’” -

12063 0.97i10 2.1305 78.77 23.82

POZ/

POl
9.9292
0.9542

. 3626
0.2315
g.0821
D.29725
0.9772
0.9733
9.9713
D.9%75
8.9570

EPSI-Z
DEGPEE
£.623
£.318
3.758
2.558
0.245
-0.837

~1.649

-2.192
~3.978
~5.651
-5.349

© RIM 40 111 SPEED ORUE 95 POINT X9 &

P3P0

STAGE

2.1852
2.1829
2.1752
2.3127
Z2.1900
2.11%2
2-1240
2.1324
2.1235
2.1193
2.1122

12/%3

S5TAE

1.2%2
1.2236
1.2775
1.273%
1.2957
1.2097
1.3163
1.2205
1.3352
1.32668
1.3573

XEFF-A XEFF-P

T57-516 TOT-576
£5.05 87.49
22.56 PBI.F
Bo.61 90.62
25.56 865.99
79.88  21.85
75,22 78.1B
5.9 79.32
75.44  77.88
7127 75.11
53.81  72.05
66.%% 70.19
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100 PERCENT DESIGN SPEED {ROTOR PERFORMANCE)

SL
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" 645.9

V-1
M/SEC
146.1
157.2
168.1
190.3
197.3
197.0
197.1
196.8
193.1
191.0
188.8 206.7

8-1 B-2
DEGREE DEGREE DEGREE
0.0 - 52.5 6Z.40
51.1 - 62.22
49,7 62.03
47.1 62.36
46.6  64.66
48.Z 565.82
47.5 66.29
45.7 66.77
42.9 63.47
44.7 69.08
47.9 69.59

¥-2
M/SEC
398.6
303.9
291.2
251.3
225.6
214.4
210.5
213.1
216.7
213.9

o
#/SEC
146.1
157.2
168.1
190.8
197.3
197.0
197.1
196.8
193.1
191.0
122.8

B*~1

WISEC
126.5
191.3
181.2
171.9
154.8
142.3
141.4
147.8

150.9
137.7

Br-2
DEGREE
23.62
28.92
33.39
48.39
58.02
62.09
63.35
63.21
64.07
65.49
67.91

V.1 V-2 W1 W2
FT/SEC FT/SEC FT/SEC FT/SEC
479.3 1012.6 479.3 611.9
515.7 "997.2 515.7 627.6
551.6 935.4 551.6 627.4
626.1  824.4 626.1 563.9
647.3 740.3 B47.3 507.9
646.3 703.4 646.3 457.0
646.6 65%.5 B46.6 463.2
£99.1 - 645.9 435.0
711.1 633.6 516.9
626.8  701.8 626.B A95.2
619.5 £73.2 619.5 451,8
WI1/RL HCi/A
LBM/SEC KG/SEC
SOFT S
39.14 190.99

D)

LROoLLLOL

+

DCobOLavOLS

OO
D

633.6

157.5 ¢

AIBFOIL AEPODYNAMIC SUMMARY PRINT
BiW N0 110 SPEED CODE 10 POINT )iB z
-1 -2 -1 -2 v'-1 V2 VBl VD'-2 PHOVM-1 PHOYM-2  EPSE-1 EPSI-Z
M/SEC 4/SEC M/SEC W/SEC M/SEC M/SEC M/SEC P/SEC KG/#2? SEC ¥G/¥Z SEC PADIAN PADIAN
0.0 245.9 282.8 328.3 318.3 203.9 282.2 -82.4 132.23 235,33 0.51726 D.5157
0.9 235.2 300.2 337.7 339.5 Z15.5 -300.9 -101.5 140.98 245.08  0.4252 0.4551
0.0 219.6 318.6 347.0 360.2 228.8 -318.6 -127.4 142.13 248.33  0.2628 0.3805
0.0 183.32 3s65.1 '375.1 412.0 257.5 -355.1 -191.8  15K1.33 226.66 0.1383 0.1975
0.9 16£.Z2 416.9 412.6 461.2 292.7 -416.9 -268.5 164.67 202.50  -0.8572 0.0202
0.9 1503 440.2 431.4 482.3 306.1 -440.2 -27i.0 164.51 i74.95  -0.1159 -0.0523
0.0 155.9 451.3 440.7 £97.5 312.0 -851.2 -228.8  164.55 18,36 -0.14806 -0.0955
0.0 153.5 -452.4 450.1 502.6 231.4 -462.4 -295.6 164.45 122,11 -0.1680 -0.1323
0.0 143.8 £95.8 478.2 531.1 365.1 -494.3 -328.4 182.54 219.61  -0.2658 -3.2425
0.0 151.5 504.9 437.6 539.2 368.4 -504.9 -335.0 151.44 201.22  -0.2953 -0.2787
0.0 156.2 514.5 49.9 548.% 269.4 -514.5 -342.2 150.26 122.47 -9.3158 -0.3114
M1 ¥z w-1 -2 KES  INCM  DEV  TURN D FAC OMEGA-B LOSS-P P02/ NEFF-& NEFF-P
' ~ DEGIEE DEGREE DEGPEE DEGIEE TOTAL  JFO7AL. POl TOTAL . TOTAL
0.4597 0.8%67 1.0016 0.5924 -2.68 1.41 11.68 38.78 0.5350 0.1793 0.0343 2.3550 90.95 91.98
0.4954 0.8225 1.0719 0.6286 -1.51 2.21 10.23 324.20 0.5273 0.1361 0.0267 2.3717 92.25 93.12
0.5328 0.2851 1.1616 0.6668 -0.41  2.98 10.43 22.14 0.5120 0.1905 0.0195 2.3137 92.47 <4 14
0.6092 0.7252 1.3164 0.7433 0.5 2.7 12.58 13.97 ©0.4973 0.1902 0.0177 2.1126 91.03 91.%
0.6320 0.6858 1.4776 0.3372 0.49 2.34 12.55 6.56 0.4609 0.1425 0.0223 1.9922 B4.21 25.66
0.6210 0.£098 1.5££9 0.8705 0.68 2.41 11.79 3.73 0.4643 0.1%60 0.0757 1.5519 79.36 21.19
0.6312 0.5282 1.5775 0.9937 .85 2.53 10.97 2.9 0.4490 0.1822 0.025% 1.9333 79.30 2i.12
0.6305 0.6658 1.6097 0.9423 1.25 2.8l 9.51 3.57 0.4321 0.169% 0.0240 1.9573 20.51 #22.25
0.6177 6.6169 1.6937 1.0259  1.33 2.75 5.59 4.40 0.3975 0.152F 0.0211 2.0158 2i.29 253.5B
0.6105 0.6036 1.7251 1.0397 0.98 2.35 4.% 3.59 0.4025 0.173% 0.0232 2.0133 73.78 B0.75
0.6029 0.5795 1.7500 1.0357 0.64 1.98 5.30 1.77 0.4106 0.2135 0.0249 1.9%08 74.62 75.9%
vo-1  v0-2 -1 g2 vl Y2 Wl Vg2 PHOYM-I BHOYM-2 ~ EPSI-1 EPSI-2 PLT 1E
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC Fi/SEC IBM/FT2SEC {BM/FT2SEC DEGREE [EGPEE SPAN
0.0 §36.8 927.7 1077.1 1086.2  66B.9 -927.7 -273.3 27.2% £2.20 29.367 29.548 0.9500
0.0 775.0 937.2 1197.9 1113.8 710.4 -987,2 -332.9  28.87 58,19  24.351 25.787 0.1000
0.0 720.6 1045.3 1138.6 1181.9 753.9-1045.3 418.0  20.2% 50.87 19.843 21.834 9.1500
0.0 601.4 1197.9 1730.9 1351.7 45.1-1197.9 -629.4 33.64 46.42 7.694 11.314 6.3000
9.0 538.6 1367.8 1353.8 1513.3 '950.5-1357.8 -815.2 33.72 £1.49 -3.285  1.156 0.5000
0.0 526.1 1444.4 1215.3 1582.4 1004.3-1444.4 -889.2 33.89 37.83 -6.6%5 ~3.341 0.6000
0.0 511.6 1420.8 1446.0 1615.8 1042.2-1620.8 -934.4 33.70 37.76 -8.056 -5.527 0.5500
9.0 503.5 1517.1 1476.7 15648.9 1087.4-1517.1 -973.2 33.62 39.76 -9.626 -7.583 0.7000
0.0 £83.3 1623.4 1569.0 1762.7 1197.9-1622.4-1083.7  33.29 43.13 -15.173 -13.8%% 0.8500
0.9 497.2 1656.5 1599,7 1771.2 1208.6-1656.5-1102.3  33.06 41.21 -15.920 -15.971 0.9000
5.0 505.8 1688.2 1630.5 1793.3 1212.0-1688,2-1126.7  32.22 37.37  -12.095 -17.841 0.9500
T02/701 PO2/POL EFF-AD EFF-P
ROTOR  BOAR
* A
1.2730 2.0206 85.31 @85.7%
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vi o V-2
M/SEC  W/SEC
320.0 2735
314.6 . 277.3
302.1 279.5
265.2  251.8
280.1  226.1
229.7 219.5
276.9  219.7

30.1  224.5
236.7 238.9
236.3 233.7
232.6  230.2

B-1 B2
DEGREE  DEGREE

5.8 -3.5

49.4  -3.2
47.0 3.5
£3.6  -2.5

43.0 4.8

443 34

3.6 4.6

42.2  -3.5

49.0  -3.8

412 -2.6

43.1  -2.0

y-1 V-2
FT/SEC FT/SEC
1068.8  297.5
1022.2  919.9
991.3 o917.1
870.2 B26.1
787.9  741.8
753.8  720.4
786.4  720.7
754.9  736.7
776.5 770.6
775.3  766.9

.. 7633 755.2
HCORR.
THLET
RPY
12464, 70

yr-1

H/SEC
210.9
212.2
210.9
i93.6
175.7
166.3
164.4
170.6
182.4
179.0
171.3

-1

0.9254

9185
0.2815
0.7760
0.6311
0.6578
0.64%
0.6521
0.6762
0.6721
0.6580

Y1
FT/5EC
F91.8
696.2
691.9
£35.1
576.6
939.2
539.3
559.9
598.3
587.3
562.2

WCOAR

INLET
LBW/SEC
174.40

-2

WISEC
273.9
276.7
279.9
251.5
225.3
218.2
218.0
224.1
228.8
233.5
230.0

"-2

0.7316
0.7947
0.8165
0.7268
0.6871
9.6255
D.6263
0.6608
0.6706
0.6540
0.6503

yi4-2
FT/SEC
295.7
7.7
913.3
825.3
9.
719.1
718.4
735.2
768.9
755.1
754.7
WLORR
THLET
KG/SEC
79.09

-3

MISEC
249.7
232.3
216.3
181.3
163.7
160.5
156.4
156.3
1549.8
1%4.3
157.4

mes
DEGREE
-3.52
-3.07
4.7
-8.33
-10.%
-9.47
-15.19
-11.53
-15.97
-17.06
-28.49

V-1
F1/5EC
789.7
762.2
702.8
585.0
537.0
526.7
513.8
506.3
5969
506.2
516.4

HAMIC SUMYARY PRINT
PRt NO 310 SPEED CODE 10 POINT HO 2

¥)-2  PHOYM-1  BHOYM-Z  EPSI-1 EPSI-2
WJSEC KGIMZ SEC EG/12 SEC PEDIAN BADIAX
-i7.2 758.1& 314.85 0.4758 9.0851
-18.9 2£4.48 327.75 .4215 ©.9753
-17.3  ?86.65 1.7 0.3636 D.0667
1.0 247.78  321.01 0.2159 0.0359
191 223.65  285.41 0.0605 -0.0074
3.2 20761 278.14  -D.029 05292
1706 20327 277.90  -0.0759 -0.0402
J1309 717.58  28A.02  -0.1157 -0.0509
-15.7 735.11  292.81  -0.2165 -0.0787
0.7 228.%  285.83  -D.2420 -0.97932
8.0 zi6.e2  276.23  -0.2725 -0.0%59

WOM  DEY TR D-FAC OMEGA-B LOSS-P

DEGAEE DEGREE  DESREE TOTAL TOTAL
“0.56  10.38 SA.41 0.325% 9.3707 0.0852
0.06 8.6 53.16 0.3%9 0.3173 0.9742

1,37 7.35 50.53 0.7579 0.2120 0.05%5
-5.16  7.51 46.02 0.2312 0.095 0.0243
5.61  5.22 47.25 0.2621 0.0699 0.0123
3.76  6.66 47.77 6.253 0.06%% 0.5133
4.32  5.57 48.12 0.2506 0.0525 0.0143
-5.55 .71 45.78 0.2370 5.05%9 0.0200
9.75 8.% 43.76 0.2209 0.1408 0.0420
210,81 . 11.19 43.80 0.2251 0.1206 0.0547
34,35 14.45 45.12 0.2315 £.2120 0.0658
¥-z  BHOVM-1  RHOWM-2 PCFTE EPSI-1
FT/SEC LEM/FTZSEC LBWFT2SEC SPAN  DEGREE
-56.5  52.87 56.51  0.0430  26.976
-62.1  54.17 67.13 0.0001  24.152
-56.8 56,51 69.98  0.1410  20.831
36,1 50.75 65.75 0.2989  12.37z
-62.7  45.B1 59.07  0.50%5  3.456
43,2 42.52 56.9%  0.6103  -1.661
57.6  42.68 56.97  0.6598  -4.347
45.7  £4.56 58,17 0.7107  -5.687
-51.4 4815 59.21  0.8520 -12.409
~-35.0 £6.29 58.54 9.9191 -13.856
26.4 4541 56.57  0.9571 -15.652
TO/T0 PO2/°01 PY/PO  EFF-AD EFF-P

STAGE STAGE  STAGE STAGE

o
. ~ ”~
1.2730 0.9514 1.8790 78.92 £80.84

pg2/

POl
0.8399
0.9653
0.9156
0.968%
0.9310
0.9375
0.9870
0.9223
0.9%28
0.9523
9.9551

EPSI-Z2
BEGREE
£.8273
4.315
3.795
2.056
~0.426
-1.675
-2.28%
~2.817
-4.512
-5.056
-5.550

PPO

STASE

1.9290
2.0565
2.1220
2.9463
1.9470
1.9139
1.9118
1.9283
1.5629
1.9173
1.27%

o
TI/T0 EFF-A EFF-P
STAGE TOT-SI6 TOT-ST6
1.3572 M. 73.37
1.3042  75.24 77.60
1.2007 82.55 85.29
1.2512 86.80 B83.05
1.2582 81.28 82.%
1.2637 77.3% 75.30
1.2616 77.83 79.75
1.263% 78.42 £80.31
1.2717  76.97 79.01
12826 72.39 76.73
1.2923 67.63 .35

e



(A2

H ‘
O WO NN G-

[%2)
pas

100: PERCENT DESTGN SPEED [ROTOR PERFORMANCE)

S v-1
M/SEC
146.6
157.6
168.3

190.8

198.9
198.7
197.8
191.9
189.4
187.3

Pt
[

B-1
DEGREE

D)

0}

DOOOOPOOOOO
OOV ODOOOC

U0 00 O LN B L [ bed

e

192
&=

V-1
FT/SEC
481.0
516.9
-552.1
626.0
652.2

651.9
649.1
629.5
621.6
614.4

O WM NP WY

fob g

198.8

652.5

V-2

M/SEC
313.5
305.1
283.9
255.7
238.7
226.1
224.5
225.8
224.2
221.6
217.6

B-2
DEGREE
53.4
51.7
50.8
50.2
49,7
50.5
49.3
48.0
47.9
50.8
54.3

V-2
FT/SEC
1028.7
1001.1

947.9
8380
770.1

736.5
740.8
735.5
727.2
714.0
WC1/AL
LBM/SEC
SQFT
39.03

741.9

-1

M/SEC
146.6
157.6
168.3
1993.8
198.8
193.9
198.7
197.8
191.9
189.4
187.3

B-1
DEGREE
62.40
62.25
62.10
62.47
64.58
65.71
66.23
66.81
68.76
65.38
69.95

-1
FT/SEC
481.0
516.9
552.1
626.0
652.2
652.5
651.9
649.1
629.5
621.6
614.4
WC1/A1
KG/SEC
S
190.44

-2

M/SEC
185.7
189.8
183.4
164.6
151.5
143.2
145.6
149.9
148.9
139.1
126.2

B*-2

DEGREE

22.35
27.93
34.57
47.97
57.14
60.77
61.55
61.78
64.20
66.03
08.40

w2

FT/SEC

609.1
622.6
601.8
540.0
497.2
469.9
477.7
£9]1.9
488.7
456.4
414.1

vD-1
M/SEC
0.0

[ 3 om Roe
D
DO

OOOPQOO
[ N N s Yorr Won W v W]

¥
ot

0.4594
0.4954
0.5309
0.6069
0.6343
0.6346
0.6340
0.6311
0.6106
0.6023
0.5%49

Vg-1
0.9

-
-

PN DA

AIRFOIL AERODYNAMIC SUMMARY PRINT _
RIX NO 110 SPEED CODE 10 POINT NO 8

Vo-2 U-1 U-2 vl V2 V0'-1 ¥O'-Z RHOVM-1 RHovM-Z  EPSI-1 EPSI-2
M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC XG/MZ SEC KG/M2 SEC RADIAN RADIAN
252.6 284.0 329.7 319.6 201.0 -284.0 -77.0 132.7% 239.29  0.5119 0.517
238.9 302.2 33%.1 340.8 214.6 -302.2 -100.2 140.33 268.68  0.4238 0.4575
223.2 - 319.9 338.5 361.5 222.1 -319.9 -125.3 147.30 242.77  0.3415 0.3828
195.7 366.7 376.7 413.3 244.7 -366.7 -1B1.0. 160.37 221.39 0.1335 0.1971
179.2 418.7 814.4 4b3.5 279.7 418.7 -235.1 168.46 2056.36 -0.0520 0.020%
175.0 442.1 433.2 4B4.38 295.2 -442.1 -258.2 164.50 192.76  -0.1187 -0.0569
170.8 453.2 442.6 493.9 308.3 -453.2 -271.7 164.42 195.95 -0.1487 -0.0950
168.8 464.4 -452.0 503.7 320.4 -464.4 -283.2 164.0D 203.85 -6.1814 -0.1325
167.5 495.9 483.2 532.6 346.4 -495.9 312.7 160.%5 203.5%4  -0.2790 -0.248)
172.6 507.0 489.6 541.3 346.2 -507.0 -317.1 159.65 188.89  -0.3050 -0.2830
177.3 516.7 459.0 549.6 345.6 -516.7 -321.8  158.47 169.93  -0.3214 -D.3147
M-2 M1 M2 INCS  INCM DEV  TURN O FAC OMEGA-B LOSS-P P02/ XEFF-A XEFF-P
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL POl TOTAL  TOTAL
0.9061 1.0015 0.5809 -2.67 1.42 10.31 40.05 0.5511 0.127% 0.0249 2.5677 93.72 95.47
0.8313.1.0714 0.6198 -1.48 2.23 10.14 34.32 0.5371 0.0836 D.0165 2.4459 95.28 95.83
0.8323 1.1405 0.6400 -0.34 3.04 11.12 27.53 0.5387 0.0814 0.0157 2.3591 94.72 95.31
0.7307 1.3147 0.6991 06.57 2.85 12.16 14.51 0.5375 0.1032 0.0185 2.2072 91.29 92.20
0.6646 1.4788 0.7920 ©0.41 2.26 11.58 7.3% 0.5095 0.1435 0.0230 2.1250 B85.79 87.20
0.6367 1.5469 0.8314 0.57  2.31 10.47 4.94 0.4988 0.1709 0.0256 2.0952 82.31 85.0%
0.6319 1.5790 0.8578 0.79 2.47- 9.17 4.68 0.4213 0.1633 0.0242 2.0936 B82.71 283.41
0.6352 1.6100 0.9014 1.29 2.8 8.19 .5.02 0.4670 0.1577 0.0233 2.117 B83.07 84.75
0.6262 1.6938 0.9676 1.61 ~ 3.084 5.72 4.56 0.4468 90,1739 0.0247 2.1330 B0.1¢ 82.18
0.6148 1.7207 0.9%04 1.28 2.55 5.50 3.36 0.4580 0.2172 0.0277 2.1382 76.12 78.50
0.5992 1.7458 0.9517 0.1 2.24 5.79  1.55 0.4689 0.2555 ©.0292 2.1272 72.15 74.90
Vo-2 U-1 U2 v'-1 V' ¥O'-1 VO'-2  PHOVM-1 RHOVM-2  EPSI-1 EPSI-2 PCT T2
FY/SEC FY/SEC FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC LB#/FT2SEC LBM/FTZSEC DEGREE UDEGREE SPAN
828.9 931.7 1081.7 104B8.5 659.5 -931.7 -252.8  27.19 49.01 29.328 29.655 0.0500
783.9 991.4 1112.5 1118.0 704.0 -991.4 -328.6 28.74 50.93 24.283 25.923 0.1000
732.3 1049.7 1143.4 1186.0 728.8-1048.7 411.1 30.17 49.72 19.565 21.835 0.1500
642.1 1203.0 1236.1 1356.1 B02.7-1203.0 -594.0 32.85 45.34 7.929 11.292 0.3000
588.1 1373.6 1359.5 1520.6 B817.8-1373.6 -771.4 33.68 41.85 -2.982  1.168 0.5000
574.1 1450.5 3321.3 1590.5 968.7-1450.5 -847.1 33.89 39.48 -6.800 -3.259 0.6000
560.6 1467.0 1452.1 1623.7 1011.5-1487.0 -891.6 33.67 40.34 -8.518 -5.441 0.6500
553.9 1523.5 1483.0 1656.1 1051,3-1523.5 -928.1 33.59 41.75 -10.391 -7.39% 0.7000
549.7 1630.2 1575.6 1747.6 1136.4-1630.2-1026.0  32.9% 41.69 ~15.985 -14.212 0.8500
566.2 1663.6 1606.5 1775.9 1136.0-1663.6-1040.3 32.70 38.64 -17.530 -15.272 0.9300
581.6 1695.4 1637.4 1803.3 1134.1-1695.4-1055.7 32.46 34.80

OOQO0.0DOOD
OO OOLHOO0

102/101 PO2/PO1 EFF-AD

1.2939 2.1968

EFE-P

ROTOR ~ ROTOR

% x
85.82

87.29

-18.415 -18.030 8.9500
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ATRFQIL AERODYNAMIL SUMMARY PRINT
RUN NO 110 SPEED CODE 10 POINT NO 8

100 PERCENT DESIGN SPEED (STAT(R PERFURMARCE)

SL .

bkt i
4 D (0 N O U1 WP

(%2}
~

©»n
-

5,35 - RPVE XN g

b et (
O W0~

[ .
Q0 N LT AW

V-l V-2
M/SEC  M/SEC
323.6 258.2
314.7 257.7
298.7  249.3

1 267.8  218.4
247.0  200.6

239.0 194.6
238.1 196.3
230.0 201.7
241.8  208.7
231.7 208.7
240.5  207.2
B-1 B2
DEGREE  DEGREE

52.0 0.7
50.1 0.1
48.7  -1.5
46.7  -2.5
46.4 3.0
47.1  -3.3
46.0 3.1
85,1  -2.5
4.9 -1.7
46.9  -0.9
49.3 0.6
5

FT/SEC FT/SEC

10617  847.3

1032.6 845.6
979.9 817.9
878.5 716.7
810.3  658.1
784.1 638.5
781.1  644.1
787.6 661.8
793.3  684.6
793.0 684.7
783.1 679.7

NCORR
INLET
RPM
1246460

VM-1

M/SEC
208.7
208.3
202.1
185.0
170.4
162.5
165.3
169.7
172.2
166.2
158.4

M-1

0.902
0.9134
0.8684
0.7691
0.7026
0.6761
0.6735
0.67838
0.6797
0.6750
0.6674

VM-1
FT/SEC
684.7
685.8
663.2
607.1
556.2
533.3
542.3
556.8
565.1
545.2
519.8

HCORR

INLET
LBM/SEC
173.90

VM-2

M/SEC
258.2
257.7
249.2
218.2
200.3
194.3
196.0
201.5
208.6
208.6
207.2

m-2

0.7275
0.7287
0.7061
0.6154

0.5612

0.5422
0.5475
0.5629
0.5798

0.5764

0.5685

VM-2
FT/SEC
847.2
BA5.6
B17.6
716.0
657.2
637.4
643.2
661.2
684.3
684.6
679.7
WCORR
INLET
KG/SEC
78.87

-1
M/SEC
247.3
235.0
219.9
193.6
178.7
175.2
171.3
169.8
169.7
175.5
180.9

INCS
DEGREE
-2.44
-2.33
-3.07
~6.29
-7.58
~6.66
-7.74
-8.75

vo-1
FT/SEC
811.4
771.1
721.4
635.0
586.4
574.8
562.2
557.0
55€.9
575.8
593.7

VO-2 RHOVM-1 RHOVM-2 EPSI-1
M/SEC KG/M2 SEC KG/M2 SEC  RADIAN
3.3 261.8 344.85 0.4726
0.4 267.78 352.35 0.4234
-6.7 . 261.37 346.95 0.3638
9.7 242.58 308.83 0.2053
-10.3 224.42 282.85 0.0513
-11.3 - 213.55 272.03 -D.0281
-10.7 218.16 274.70 -0.0670
-8.9 224.82 282.07 -0.1014
-6.1 = 227.87 286.31 -0.1996
-3.5 217.37 281.52 -0.2283
-2.1 ~ 204.83 275.22 -0.2667
INCM DEV TRN  D-FAL OMEGA-B
DEGREE - DEGREE DEGREE TOTAL
0.51 14.57 51.30 0.3637 0.2046
0.80 12.06 = 49.99 0.3434  0.1516
0.30 9.33 50.21 0.333 0.0873
-2.04 7.46  49.22 0.3710 0.0558
2.23 7.12  43.33 0.3925 90.0371
-0.92 6.76 50.48 0.4028 0.0413
-1.87 7.02  49.18 0.3932 0.0471
-2.75 7.73 47.5 0.3751 0.0453
~4.86 10.59 46.52 0.3569 0.0799
-5.10 - 12.84 47.86 0.3635 ©6.1005
-8.18 15.85 49.89 0.3754 0.1272
vo-2 RHOWM-1 RHOVM-2 - PCT TE
FT/SEC LBM/FT2SEC LBM/FT2SEC ~ SPAN
10.8 53.63 70.63 0.0430
1.4 54.84 72.17 0.0901
-21.8 53.53 71.06 0.1410
-31.9  49.88 63.25 0.2939
-33.9 45.96 57.93 0.5086
-37.2 43.74 55.71 0.6103
-35.2 44.68 56.26 0.6598
-29.3 46.04 57.77 0.7107
-20.0 46.67 58.64 0.8620
-11.4 44.52 57.66 0.9101
-7.0  41.95 56.16 0.9571
T0/T0 PO2/PO1 ~ PO/PD  EFF-AD
STAGE STAGE ST;GE
1.2939 0.9730 2.13%  82.62

EPSI-2
RADIAN
0.0810
0.0683
0.0580
0.0288
-0.0107
-0.0304
-0.0398
-0.04%
-0.0768

-0.086>
-0.0959

LOSS-P

TOTAL
0.0471
0.0355
0.0209
0.0131
0.0100
0.0115
0.0133
0.0130
0.0239
0.0304
0.0395

EPSI-1
DEGREE
27.079
24.261
20.845
11.764

2.937
-1.611
-3.839
-5.810

-11.438

-13.110

-15.279
EFF-P
STAGE

4
84.37

PO2/
PO1

0.9112
0.9368
0.966%
0.9821
0.9897
0.9892
0.9876
0.9880
0.9788
0.9736
0.972

EPSI-Z
DERREE
4.641
3.811
3.32%
1.653
-0.511
-1.740
-2.280
-2.840
~4.377
-4.987
-5.497

PO/P0
STAGE
2.2481
2.2874
2.2739

2.1628

2.0988
2.0699
2.0753
2.0%43
2.0976
2.0816
2.0571

¥

TO/T0 XEFF-A XEFF-P
STAGE TOT-516 TOT-S1G

1.3140
1.3051
1.2928
1.2781
1.2809
1.2885
1.2854
1.2883
1.3038
1.3128
1.3340

82.57
87.45
90.38
88.70
84.02
80.66
81.31
81.61
77.64
73.15
68.5%

83.73
§8.81
91.42
89.85
85.59
B82.53
83.12
83.40
73.82
75.74
71.52
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V-1 W1l w2z w-l
M/SEC M/SEC MJSEC M/SEC
144.4 146.4 180.3 0.0
155.5 155.5 183.8 0.0
166.4 166.4 181.8 0.0
188.6 188.6 158.6 0.0
19%.5 19%.5 147.4 0.0
197.0 197.0 142.8 0.0
1%.5 1%.8 145.9 0.0
195.8 195.8 149.1 0.0
189.3 189.3 143.7 0.0
186.8 225.9 186.8 132.5 (.0
184.8 222.2 184.8 120.9 0.0
B-1 B'-1 B8'-2 M1
DEGREE DEGAEE DEGREE DEGREE

0.0 62.65 21.69 0.4547
0.0 62.45 28.23 0.4913
0.0 51.1 62.25 34.25 0.5275
0.0 7 62.62 48.11 0.6026
0.0 64.72 55.9) 0.6299
0.0 65.81 60.04 0.6314
0.0 66.24 50.66 0.6300
0.0 £6.93 61.09 0.6275
0.0 68.95 64.08 0.6050
0.0 69.58 66.20 0,5966
0.0 70.12 68.53 0.5896
V-1 Wl Y2 WAl
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC
473.9 1026.1 473.9 591.4 0.9
510.3 510.3 603.1 0.0
546.0 546.0 59.6 0.0
618.8 618.8 520.4 0.0
€44.8 614.8 483.6 0.0
646.2 646.Z 468.4 0.0
645.7 645.7 478.5 0.0
642.5 642.5 489.2 0.0
62i.1 621.1 471.6 0.0
613.0 613.0 434.7 0.0
606.3 729.2 605.3 39%.7 0.0

Wi1/Al W1/A

LBM/SEC KS/SEC

SM

189.79

AIRFOIL AERODTNANMIC SIREUARY PRINT

100 PERCENT DESIGN SPEED {ROTOR PERFORMANCE)

-1
MISEC
282.6
300.7
318.4
364.9
416.7
440.9
451.1
462.1
494.5
504.6
514.3

-1

u-2
M/SEC
328.1
337.5
346.8
372.9
412.4
4311
4805
449.3
477.9
487.3
4957

M-z

V-2
M/SEC
255.6
238.8
223.8
199.5
185.8
181.3
173.0
176.2
177.8
182.9
18.5

“-2

0.9066 0,999 0.5632
0.8734 1.0693 0.6044
0.8348 1.1388 0.6352
0.7259 1.3125 0.6772
0.6724 1.4766 0.7664
0.6510 1.5454 0.8120
0.6490 1.5776 0.8467
0.6502 1.6083 0.8773
0.6378 1.6923 0.9283
0.6255 1.7181 0.9193
0.6115 1.743% 0.9159

Vi-2 U-1 u-2

vi-1

MJSEC
317.4
338.6
359.3
£10.8
460,7
482.1
492.1
501.9
529.5
538.1
546.5

INCs

DEGREE

~2.83
-1.28
.19
0.72
0.56
0.67
0.29
1.41
1.81
1.47
1.07

V-1

Ript H0 110 SPEED

vi-2 Wo'-1 w2
M/SEC M/SEC M/SEC
194.3 -282.6 -72.5
208.6 -300.7 -98.6
219,56 -318.4 -123.0
236.5 -364.9 -175.4
273.3 -416.7 ~226.6
287.8 ~440.0 -249.9
300.3 -451.1 ~262.5
3116 -462.1 -273.6
332.8 -494.5 -300.1
332.0 -504.6 -304.%
332.9 -514.3 -310.2

oY DEV = TLRAN

DEGREE DEGRREE DEGREE

1.66 9.7 40.96
2.46 10.45 38.22
3.20 10.80 22.00
3.00 12.31 1£.51
2.41 11.3%4 .82
2.41 9.% 5.77
2.57 8.28 5.67
2.97 7.49 5.8
3.23 5.60 4.88
Z2.85 5.67 3.28
241 5.92 1.58
vz -1 vwr-2

CODE 10 POINT NO 4

FT/SEC FT/SEC FT/SEC FT/SEC FY/SELC FT/SEC FT/SEC LBM/FT2SEC IBM/FT25EC

838.6 927.2 1076.5
783.8 986.6 1197.2
734.3 10644.7 1138.0
654.6 1197.3 1230.2

i0£1.3
i110.8
1178.8
1347.8

609.6 1367.1 1353.1 15i1.5
594.7 1443.6 1414.5 1581.6
584.1 1480.0 1445.2 1615.7
578.1 1516.3 1475.9 1646.8 1022.4-1516.3 -B97.8
583.4 1622.5 1568.1 1737.3 1091.9-1622.5 -984.28
600.2 '1655.6 1598.9 1765.5 1089.2-1655.6 -998.7
611.9 1687.3 1629.6. 1792.9 1092.3-1687.3-1017.7
T02/30L PO2/PO) EFF-ED  EFF-P
ROTOR ROZ 1 4

637.5 -927.2 -238.0
684.4 -986.6 -323.5
720.3-1044.,7 -403.6
775.9-1197.3 -575.6
886.3-1367.1 ~743.3
944 2-1443.6 -B18.8
985.1-1480.0 -B61.1

%
1.3052 2.2605 86.06 87.55

PHOVM-1 PHOVM-2  EPSI-1 EPSI-2
KE/M2 SEC XG/M2 SEC RADIAN RADIAN
132.63 238.65  0.5124 0.5131
140.48 257.70 0.4259 10.4456
147.70 248.21 0.2418 0.3769
160.85 219.17 0.1357 0.1958
165.00 208,48 00297 0.0209
165.22 198.27 -0.1175 -0.0555
165.14 203.55  -0.1499 -0.0934
164.65 208.99 -D.1848 -0.1312
161.22 201.30 -0.2832 -0.2485
159.88 185.21 -D.399% -0.2850
i58.7 167.14  -0.3226 -0.315%%
D FAC OMEGR-B LOSS-P PD2/ NEFF-A SEFF-P
TGTAL  TOTAL  POL TOTAL  TOTAL
0.5712 0.1157 0.0227 2.51556 94.40 35.07
0.5518 0.0695 0.0136 2.4726 96.312 95.58
0.54838 0.0513 0.0099 2.4117 95.71 97.09
2.5575 0.1013 9.0181 2.2510 9i.56 92.46
0.5310 D.1462 0.0236 2.1898 85.00 B7.45
0.5154 0.1655 0.0253 2.1739 83.45 £5.15
0.4993 0.1599 0.0234 2.1836 B3.69 85.37
D.4864 0.1576 0.0239 2.2000 83.68 B85.37
0.4757 0.1971 0.02754 2.2197 7508 BL.24
0.4876 0.2362 0.0299 2.2129 75.05 77.63
0.2934 0.2581 0.0305 2.2066 71.83 74.74
PHOVM-1  PHOYM-2  EPSE-1  EPSI-Z PLT TE
IEGREE DEBREE 3SPAN
27.16 48.88  29.358 728.398 0.0500
28.77 50.73  24.345 25.53% 0.1000
39.25 50.8% 19.585 21.595 0.1200
32.9% 44.89 7.773  11.195 0.3090
33.79 41,87 ~2.847 1.198 0.5000
33.84 40,61 ~6.73 -3.182 0.6009
33.82 41.69 -8.58% -5.359 0.6500
33.72 42.83° ~10.58 -7.51% 0.7000
33.02 41.25 -16.283 ~14.238 0.85500
32.74 37.73  ~17.734 -15.329 0.9000
32.51 346.23 -18.483 -18.073 0.9500
- -
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V-1
M/SEC
321.8
310.1
297.1
265.7
248.4
242.5
242.6

2830

245.3
248.8
243.8

B-1
DEGREE
53.1
50.9
49.1
48.4
48.3
48.4
47.4
46.6
47.5
48.7
51.8

S V-1
FT/SEC
1055.8
1017.3

974.8
871.9

814.9

795.9
796.0
800.5
814.7
803.2
.799.8

V-2
M/SEC
247.3
2426
233.6
206.3
19z2.7
188.0
190.2
195.2
202.2
202.0
201.0

8-2
DEGREE
0.9
-0.1

FT/5EC
811.3
796.0
766.3
676.8
632.3
616.7
624.1
640.4
663.4
662.7
659.5

NCORR
INLET
RPM

M1

M/SEC
202.4
202.5
199.2
178.0
165.5
161.0
164.3
167.8
166.5
159.3
152.4

M-1

L9372
0.2024
0.8633
0.7645
0.7073
0.6875
0.6873
0.6906
0.6983
0.6824
0.6757

yM-1
FT/SEC
664.2
664.3
653.7
584.0
542.8
528.1
538.9
550.4
546.4
522.6
500.0
WCORR
IHLET
LBM/SEC

12467.10 173.30

V-2

w/SEC
247.2
242.6
233.5
206.1
192.5
187.7
19.0
195.1
202.1
202.0
201.0

M-2

0.5960
0.6852
0.6604
0.5802
0.5381
0.5230
0.52%
0.5433
0.55%2
0.5552
0.549

V-2
FT/SEC
81l.2
796.0
766.1
676.2
631.7
615.8
623.3
640.0
663.2
662.6
659.5
WCORR
INLET
KG/SEC
78.59

V-1

M/SEC
250.1
234.8
220.4
197.3
185.3
1B1.5
178.6
177.2
183.1
185.9
190.3

INCS
DEGREE
-1.37
-1.52
~2.66
-4.62
=5.71
-5.38
-6.39
-7.21
~B.48
-8.54
-11.83

vo-1

FT/SEC
820.7
770.5
723.1
647.4
607.8
595.4
585.9
581.3
580.7
609.8
624.3

AIRFOIL AERODYNAMIC SUMMARY PRINT

RIS MO 1310 SPEED CODE 10 PDINT KO 4

Vo-2 RHOVM-1 RHOVM-2 EPSI-1
M/SEC KG/¥2 SEC KG/M2 SEC  RADIAN
4.2 26l.62 348.63 0.4669
-0.2  266.88 349.56 0.4152
5.7 266.26 341.60 0.3579
-8.3 240.33 305.80 0.2031
-8.0  224.4p 28:.70 0.0563
-10.1  7218.55 275.53 ~D. 0267
-9.3 223.88 278.79: ~0.0626
-7.1° 229.40 285.87 ~-0.0941
-4.3 226.23 288.77 -0.19%07
~1.6. 213.%% 284.70 -0.2229
0.4 202.73 278.59 -0.2646
e BEV  TURN  D-FAL  OMEGA-B
DEGREE DEGREE DEGREE TOTAL
1.59 14.81 52.13 0.4008 06.1908
1.6 11,92 50.95 0.4879 0.1483
0.72 9.46 50.50 0.3891 0.1159
~0.37 7.70 . 50.66 0.415% 0.0536
-0.35 7.69  50.63 0.4329 0.0356
0.36 7.02  51.51 0.445% 0.0522
~0.52 7.36  50.19 0.4354 0.05%
~1.22 8.18 48.6B 0.4182 0.0549
-2.26. 11.16- - £8.66 0.4026 0.0777
~2.30 13.33 50.17 0.40% 0.0952
-5.69 16.31 51.92 D0.4187 ©0.1173
Vo-2 RHOVM-1 PHOVE-2  PCT TE
FT/SEC 1BM/FT2SEC IBM/FT2SEC  SPAN
13.9  53.58 71.40 0.0530
-0.7 54.66 71.59 0.0901
~18.8 = 54.53 69.9% 0.1410
~27.8 49.22 b2.63 0.2983
26.2  45.97 58.31 0.5085
~33.1 44,76 56.43 0.6103
=30.4 45.87 57.10 = 0.6598
-23.3  46.98 58.55 0.7167
-14.0 46,33 59.35  0.8620
-5.3 43.82 58.31 0.9101
=1.4 41.%2 57.06 0.9%571
T0/70  PO2/P01 PO/FD  EFF-AD
STAGE STALE STéﬁE

1.3052 0.9723 2.1995 82.81

EP51-2
RADIAN
§.08z20
0.0700
0.0606
0.0328
-3.0875
-0.0273
~0.0367
-0.0465
~0.0745
-0.0839
-0.0%51

LOS5-P

TOTAL
0.0439
0.0248
0.0277
0.0138
0.00%
0.0145
0.0169
0.0158
0.0232
0.0283
0.06360

£PSI-1
DEGREE
26.753
23.790
20.505
11.925
2.821
~1.529
-3.589
-5.393
-10.927
-12.770
~15.159
EFF-P
STAGE
%

B84.59

poz/

POL
0.9176
0,93%
0.9556
0.9825
0.9899
0.9859
0.9838
0.9850
0.9789
0.9745
0.9691

£PSi-Z
DEGREE
4.695
4.011
3.470

1.878

-0.429
-1.565%
~2.105
-2.666
-4.271
-4.865
-5.448

Pa/P0

STAGE

2.3063
2.3183
2-2988
2.2085%
2.1652
2.1428
2.14499
2.1677
2.1727
2.1568
2.1364

T0/70 XEFF-A REFF-P
STAE  TOT-576 TOT-ST6

1.3189
1.3063
1.2953
1.2853
1-2526
1.2933
1.2990

1.3023

1.323%
1.3387
1.3528

84.60
88,70
90.97
£9.10
B4.45
81.59

180
81.89
76.75
72.54
68.67

85,23
83.95
81.96
%024
86.03
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V-1
M/SEC
184.0
154.9
165.6
187.3
195.5
196.0
1%.9
194.9
183.3
185.8
183.8

B-1

DEGREE - |

£

PPOOEOEP0D
DOV OOLDOO

V-2
M/SEC
312.1
301.3

289.6

256.5
238.8
233.5
233.4
234.2
230.9
228.6
225.5

52.8

Eid

AIRFOIL AERDDYNAMIC SUBMMARY PRINT

RUN NO 110 SPEED (ODE 10 POINT NO 5

V-l V2 Vol W2 -1 g2 vl V2 - Wt-1 W2
13/SEC  W/SEU " M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC
144.0 '178.9 0.0 255.7 282.56 328.1 317.2 193.0 -282.6 -72.4
154.9 182.3 0.0 240.0 300.7 337.5 338.2 205.7 -300.7 -97.5
165.6 181.0 0.0 226.1 31B.4 3456.8 358.9 217.5 -318.4 -120.7
187.3 156.1 0.0 '203.5 364.9 374.3 410.2 231.9 -364.8 -171.4
19%5.5 146.6 0.0 183.5 416.7 4I2.4 460.2 267.6 -416.7 -223.9
196.0 142.6 0.0 184.9 440.0 431.1 4Bl.7 234.5 -440.0 -246.2
195.9 146.1 0.0 '182.1 451.1 440.5 4%.8 £9.9 -451.1 -258.4
194.9 149.0 0.0 180.7 462.1 449.8 Six." - 07.7 -462.1 -269.1
188.3 142.2 0.0 181.9 494.5 477.9 52%.. '328.4 -494.5 -29%6.0
185.8 13L.5 0.0 187.0 504.6 487.3 537.7 327.8 -504.6 -300.3
183.8 120.5 0.0 190.6 514.2 495.7 546.1 328B.9 -514.2 -306.1
B*-1.  B'-2 M-1 M-2 W-1 wW-2 INCS WNCM  DEY  TURN
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE
62.73  21.82 0.4530 0.9040 5.998) 0.5592 -2.35 1.784  9.87 40.91
62.56. 28.20 0.4889 0.8723 1.0678 0.5984 -~1.17 - 2.54 10.31 34.36
$2.38° 33.90 0.5244 0.8372 1.1368 0.6288 ~0.06 3.37 10.45 28.48
62.79 47.92 0.3981 0.7329 1.3095 0.6626 0.8 3.17 12.12 14.87
65.8% 56.72 0.6261 0.6761 1.47430 G.7577 = 0.67 2.5 11.16 8.11
65.90 59.70 0.62B) 0.5577 1.5430 0. 316 0.77 2.5  9.40 6.21
66.43  bD.24 0.6275 0.6570 1.5752 0.8355 0.939 2.697 7.86 6.19
67.03 B0.69 0.6240 0.6584 1.605% 0.9547 1.51 3.0 7.16 6.34
69.05 £4.00 0.6013 D.6426 1.6398 0.9138  1.91 3.33 5.53 5.05
69.67 66.07 0.5930 0.6317 1.7157 0.9056 1.57 2.9 5.5  3.60
70.21  68.34 0.5859 06190 1.7311 0.9G30 1.17 2.5¢ 5.72 1.88
YM-1 0 VM2 V-1 - ¥B-2 U-1  y-2 ¥l w2 W1 W2
FT/SEC FT/SEL Fi/SEC FY/SEC FT/SEC FT/SEC F1/SEC FU/SEC FT/SEC FT/SEC
472.4 587.1 0.0 838.9 927.2 1076.5 1040.6 633.3 -927.2 -237.6
508.1 - 598.0 0.0 787.3 986.6 1107.2 1109.8 678.7 -986.6 -319.9
543.2 593.8 0.0 741.9 1044.7 1137.9 1177.5 713.7-1083.7 -39%5.0
£14.7  512.2 0.0 667.6 1197.2 1230.1 1345.8 760.7-1197.2 -562.5
641.4 481.1 0.0 618.51367.1 1353.0 1510.0 878.1-1367.1 -734.5
643.2 45B.0 0.0 606.5 1443.6 1414.5 1580.4 933.7-1543.6 -807.2
642.7 473.3 0.0 597.3 1479.9 1445.2 1613.5 974.0-1479.9 -B47.9
639.4 489.0 0.0 592.9 1516.2 1475.9 1645.5 1009.4-1516.2 -883.0
617.8 466.7 - 0.0 597.0 1622.4 1568.1 1736.1 1077.4-1622.4 -971.1
§09.7 431.4 0.0 613.7 1655.6 1598.8 1754.3 1075.4-1655.6 -985.1
£03.0 39.3 0.0 625.4 1687.2 1529.5 1791.8 1079.12-1687.2-1004.2
WC1/AL ' 102/701 PO2/POL - EFF-AD  EFF-P
> KGJSEC ROTOR  ROTOR
5 > ®
189.02 1.3104 2.2817 85.66 87.21

RHOYM-1  RHOVM-2 EPSI-1 EPSI-2
KG/M2 SEC KB/MZ SEC RADIAN RADIAN
132.43  237.25 0.5127 0.5147
140.17  245.91  0.425F O0.4682
147.30  247.35 0.3427 0.3791
160.32 215,32  0.1378 0.1965
162.68  205.39 -0.0456 0.0220
164.93  199.15  -0.1156 -0.054B
169.85  208.98 -0.1488 -0.0928
164.33  209.85 -0.1%43 -D.1310
160.87  200.32 -0.2837 -0.2887
150.4%  183.86 -0.3088 -0.28i9
158.3%  167.68  -0.3222 -0.3153
D FAC OMGA-B LOSS-P PO/ NEFF-A SEFF-P
TGTAL  TOTAL POl TOTAL TOVAL
0.5729 0.1191 0.0238 2.5116 ©94.28 94.93
0.5574 0.0757 0.0149 2.4735 95.79 95.29
0.5502 0.057% 0.0112 2.4229 96.35 96.77
0.5703 0.1151 0.0205 2.2653 90.51 51.62
0.5378 0.1387 0.0241 2.2106 85.97 87.43
n.5237 0.1689 0.0261 2.2019 83.39 85.11
0.5082 0.1850 0.0253 2.2150 83.57 85.28
0.4%7 0.1637 0.0252 2.2326 83.36 §5.12
0.4860 0.2039 0.028% 2.2580 78.67 80.93
0.4974 0.2415 0.030B 2.2640 74.88 77.53
0.5037 0.2720 0.0312 2.2385 71.8% 74.81
PHOYM-1  PHOYM-2  EPSI-1 EPSI2 PCT TE
LBM/FT2SEC LBM/FT2SEC ZESREE [DEGREE SPAN
27.12 48.59  29.375 29.490 0.0500
28.71 50.36  24.37% 25.677 0.1000
30.17  50.66  19.635 21.720 0.1500
32.84 38,22 7.897 11.258 0.3000
3372 51.86  -2.669 1.258 0.5000
33.78 20.79  -6.623 -3.137 0.6000
33.7 31.98  -8.523 -5.319 0.5500
33.66  43.00 -10.562 -7.505 0.7000
2.9 41.03  -16.253 -1$.249 0.5500
32.67 37.66 -17.693 -16.325 €.9000
32.43 34.33  -18.461 -18.063 0.9500



AIRFOIL AERODYNAMIC SUMMWRY PRINT ,
100 PERCENT DESIGN SPEED {STAT(R PERFORFANCE) AN N0 110 SPEED CODE 10 POINT NO 5

SL k V-1 V-2 -1 -2 Vo-1 vo-2 ’ RHOVM-1 RHOVM-2 EPSE~1 EPSI-2
M/SEC - M/SEC M/SEC M/SEC M/SEC M/SEC KG/M2 SEC XG/Mz SEC  RADIAN RADIAN

1 320.8  241.2  200.6 241.2 250.3 4.0 259.9%4 3535.88 0.4687 0©.0818
2 309.6 236.8 200.5 236.8 235.9 0.3 263.88 346.51 0.4177 0.06%8
3 292.9 228.4 193.0 22B.4 222.7 -5.8 265.17 338.87 0.3598 0.0608
4 266.9 202.0 175.3 201.8 201.3 -3.1  237.17 303.14 0.2076 0.0335
5 249.7 '185.9 : 163.4 188.8 1i83.0 -8.2 225.28 282.87 0.0492 -0.0066
6 245.0  185.5 160.6 185.3 18.1  -9.5 219.27 275.45 -0.0267 -0.0263
7 235.6 1B8.2 164.2 18BB.0 . 182.6 -8.6 225.21 279.30 -0.0620 -0.0357
8 247.1 193.3 167.5 193.2 18l..7 6.4 230.22 286.59 ~0.0932 -0.0455
9. 237.3 200.0 165.0 200.0 1B4.3  -2.9 225.40 290.28 -0.1908 -0.0738
10 247.3 200.3 158.2 200.3 1%0.1 -9.6 2i3. 72 285.99 -0.2232 -0.0834
11 246.7 = 200.1 151.8 200.1 194.5 0.5 203.23 2B1.13 ~0.2546 -0.0939
SL.. B-1 B-2 M-1 M-2 INCS mon DEV RN D-FAC OMEGA-B LOSS-P POZ2/  PO/PD  TI/AD ZEFF-A XEFF-P
DEGREE - DEGREE , DEGREE DEGREE DEGREE DEGREC TOTAL  TOTAL POl STABE STAGE TOT-5T6 TOT-Si6
L 53.4 0.9 0.9334 6771 -1.08  1.87 - 14.77 52.46 0.4183 0.1799 0.0814 0.9227 2.3150 1.3190 B5.06 B6.70
2 - 513 =0.1 0.9000 G.6 -1.68 2.04 11.90 51.40 0.4070 0.1314 0.G331 0.942%4 2.3278 1.3077 83.78 90.02
3 49.6 1.4 D.8647-C. 6437 -2.18 - 1.21 9.42  51.04 04104 0.1147 0.27% 0.9559 2.3114 1.2%33 971 9L
4 493 -2.3 D.7662 0.5660 -3.63 0.62 7.73 51.62 0.4376 0.056° 0.0129 0,9837 2.2258 1.2907 BB.39 B89.62
5 48.9  -2.5 0.7100 0.52600 -5.12 0.24 7.57 51.35 0.4544 0.0366 D.0099 0.98%6 2.1855 1.2%6 B8%.45 55.05
6 49.1 . -2.9 0.6932 0.5184 -4.75  0.93 7.17 51.99 04548 0.0554 0.0158 0.9338 2.1683 1.39%0 Bl.a6 83.35
7 48.0 -2.6 0.6935 0.%218 5.4 0.13 7.55 50.65 0.4553 0.0633 0.0179 0.9826 2.1777 1.3056 3BL.53 83.%2
g8 - 47.4 -1.9 0.5978 0.5361 -6.44 -0.45 8.35 49.27 0.437% 0.05%2 0.0170 0.9836 2.1%61 1.309% Bl.3% B83.36
g 48.4 0.8 0.6924 9.5511 -7.56 -1.3% 1i.58  49.20 0.4199 0.0769 0.0230 0.9789 2.7004 1.3305 7.50 78.93
10 50,5 -0.2 0.6877 0.5485 -7.71 -1.57 13.62 50.71 0.4260 0.0%30 0.0285 0.9745 2.1871 1.38359 J2.47 75.28
11 52.5 0.1 0.6822 0.5450 -~11.11 -4.97  16.56 52.39 0.4333 0.1135 0.0358 0.9%69% 2.1705 1.3603 88.B1 7i.97
SLo. v-1 V-2 VM-1  VM-2 V-1 W-2  BHONM-1 ~ RHOVE-2  PLT & ©P5I-1 EPSE-Z

FY/SEC FI/SEC FI/SSEC FI/SEC FT/SEC  FT/SEC LBWFT2SEC lBHfFTZSE’C sPa DEGREE DEGIEE

1 1052.4 791.4 658.3 791.3 821.1 13.0 53.24 70.8%  0.0330  26.857 4.685
2 1015.8 777.0 €57.8 777.0 714.0 5.9 54.25 70.97 0.0901  23.933 4.001
3 977.5 9.5 619.5 9.3 7305 -19.0 54.31 69.40  0.1410 20.612 3.481
4 875.7 662.8 575.2 662.3 660.3 -26.5 4B.57 62.09 0.2989 11.8% 1.921
5 819.3 619.9 539.4 619.3 6167 -27.0 45.93 57.9  0.5086  2.819 -D.380
6 804.0 608.7 526.8 607.9 607.3 -31.1 44.51 5.41  0.6103  -1.530 -1.306
7 805.9 617.4 538.8 616.7 599.2 -28.1  46.13 57.20  0.6568  -2.55% -2.D%4
8 810.7 634.4 59.5 634.0 5%.1 -21.1 47.15 58.70 0.7107 -5.339 -2.506
9 B811.5 656.2 5414 656.2 G604.6 -9.5  46.16 59.45 0.8620 -10.931 -4.230
10 811.3 657.1 519.0 657.1 623.7 -1.8 43.77 58.57 0.9101 -12.785 -4.833
11 809.4 656.6 492.0 656.6 6381 1.5 4162 57.58  0.9571 -15.161 -5.435
NOORR  WCORR  WCORR T0/10 PO2/PO1 POJPO  EFF-AD EFF-P
INLET  INLET  INLET STAGE STHGE  STAGE STAGE
RPM  LBWSEC KG/SEC ‘ % %
= 12462.80 172.60 78.28 1.3104 0.973% 2.7210 82.52 £3.36
~3
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¥'-2 W1 W2
#/SEC #/SEC MSEC
191.7 -283.8 -70.7
203.2 -301.6 -95.6
217.3 -319.3 -117.3
226.8 -365.9 -166.5
260.8 -317.8 -217.3
278.5 41.2 -239.3
290.2 -452.3 -259.8
299.3 453.4 -760.6
3190 495.9 -287.

313.3 -595.0 -291.8
320.3 -515.7 -297.5

INDE DEY  TRn

DEGREE DEGREE DEGREE DEGREE

£1.565
22,76
29.02
15.77
8.8
7.30

2.18
2,97
3.78
3.63
2.92

9.57
10.53
19.36
11.68
19.82

8.71

.11
6.60
5.35
5.26
5.45

WWwwN
ﬁﬁgsg

2.8

7.36
7.26
5.61
4.25
2.50

vz Wl w2
629.1 -929.8 -232.1
666.7 -989.4 -213.5
695.5-1047.6 -384.8
74.2-1200.6 -546.3
855.6-1370.9 -713.0
913.8-1447.5 -725.1
957.2-1484.1 -B22.7
982,1-1520.5 -§55.0

630.5 1627.0 1572.5 1736.7 1046,8-1627.0 -942.0
645.8 1660.2 1603.3 1765.3 1047.7-1560.2 -957.5
658.0 1692.0 1634.1 1793.8 1651,0-1692.0 -976.1

027101 PoZ/P0Y EFF-AD  EFF-P
POTOR  ROTOR
L4 -

F. 3
1.3219 2.3247 B4.69 86.38

V-1 N-2 WMl ¥z vo-l W2 Ul y-2 ¥l
WSEC M/SEC BJSEC MYSEC W/SEC M/SEC N/SEC M/SEC M/SEC
141.5 3132 141.5 1738.2 0.0 253.3 273.4 329.0 316.8
152.3 301.9 -152.3 179.3 = 0.0 ?42.83 20l.5 238.4 337.8
162.6° 290.6 162.6 175.9 0.0 230.5 2193 347.8 358.3
18t.1 260.0 1841 158.0 0.0 209.5 365.9 376.0 409.6
192.5 243.5 192.5 144.1 0.0 195.2 &17.8 413.5 460.0
193.0 239.9 193.0 142.5 0.0 193.0 441.2 432.3 48l.5
192.7 2£3.4 192.7 146.1 0.0 191.0 452.3 431.7 #£91.7
181.6 240.8 191.6 147.3 0.0 193.5 462.84 451.1 501.5
185.1 237.2 185.1 139.1 0.0 192.2 495.9 479.3 529.3
182.8 235.6 182.8 129.6 0.0 1%.3 506.0 483.7 528.0
180.8 233.1 180.8 118.8 0.0 200.6 515.7 §98.1 546.5

B-1 B2 ‘B'-1 B2 M1 W2 M1 M2 WS
DEG'< . DEGREE DEGREE DEGREE
0. 55.2 63.16 21.51 0.4840 0.9362 0.9936 0.5537 -1.97
0.0 53.7 62.98 28.22 0.4791 0.8705 1.0629 0.5859 -0.75
0.0 52.8 62.81 33.81 £.5134 0.8361 1.1311 D.6108 0.40
0.0 53.9 £3.25 47.49 0.5856 0.7395 1.3028 0.5552 1.35
9.0 53.6 65.24 56.39 0.6147 0.6855 1.4678 0.7382 1.07
0.0  53.3 £6.31 59.00 0.6159 0.6721 1.5368 0.7802 1.17
0.0 52.3 66.85 59.42 0.6149 0.6728 1.5698 0.8121 1.4}
0.0  51.9 6£7.46 60.20 0.6111 0.6722 1.59% 0.8356 1.9
0.0 53.7 69.43 63.82 0.5890 0.6552 1.6040 0.8311 2.29
0.0 56.3 "70.03 65.73 0.5811 0.5464 1.7102 0.8760 1.93
0.0 59.1 70.57 68.07 0.5743 0.6353 1.7358 0.8732 1.52
V-1 V-2 V-1 YM-2  wW-1  w-2 U-1 U2 w1
FI/SEC FT/SEC FT/SEC FI/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC F¥/SEC FI/SEC FI/5EC
464.4 1029.6 464.4 584.7 0.0 847.4 929.8 1079.5 1039.3
499.6 990.4 499.6 583.3 0.0 795.7 989.4 1110.3 1108.4
$33.6° 953.4- 533.6 580.5 0.0 756.3 1647.6 1141.1 1175.7
604.1 853.0 604.1 505.3 0.0 637.3 1200.6 1233.6 1244.0
631.6 798.9 631.6 #72.9 0.0 643.8 1370.9 1356.8 1509.4
633.2 787.1 633.2 467.5 0.0 633.3 1447.6 1418.4 1580.1
632.3 788.9 6323 479.4 0.0 626.5 1484.1 1349.2 1613.2
628.6 790.1 628.6 433.3 0.0 625.0 1520.5 1420.0 1635.3
607.5 778.4 607.5 456.5 0.0
599.8 773.1 599.8 425.1 0.0
593.2 764.7 593.2 3B9.6 0.0
WC1/A1  WC1/A1
LBM/SEC  KG/SEC
SOFT S
38.26 186.72

RHONM-1  PHOP-2  EPSI-1 EPSI-Z
X6/¥2 SEC #5/M2 TEC RADIAM RADIAN
13082 73722 0.510% 0.512
13855 212,62  0.4727 0.45M
145.61 742,33 03500 9,355
158,75 218,18  0.12% 0.1%8
163.38  202.23  -0.0497 0.023
163.68  200.46 -0.1205 -0.0518
163.49 26545  -0.1585 -0.0937
162.90  208.64 -0.1897 -0.1329
159.37  197.03 -0.2849 -0.2505
158.03  182.45 -0.3095 -0.2853
156.88  166.46 -.3232 -0.3155
DFAC OMEGA-B LDSS-P P2/ NEFF-A XEFE-P
TOTAL  TOTAL P01 TOTAL TOTAL
0.5802 0.1199 0.0236 2.5288 94.27 95.97
0.5688 0.0372 0.0171 2.4511 85.22 95.78
0.5660 0.0763 0.0153 2.4316 9%5.25 %.8)
0.5851 0.1260 0.0227 2.0995 90.02 91.11
0.5572 0.1676 0.7966 2.2559 85.12 8.1
0.5615 0.17% 0.9283 2.2585 82.51 84,73
0.5274 0.178 0.0279 2.2753 22.86 8471
0.5195 0.1%26 0.0285 2.2903 82.05 84.0I
0.50%9 0.2257 0.0315 2.3050 77.28 79.76
0.5190 0.2576 0.0332 2.307 74.05 76.88
0.5253 0.2871 0.0333 2.3050 71.21 7.3%
RHOVM-1  PHOM-2  EPSI-1 §PSI-2 PCT TE
LBMW/FT2SEC LBWFT2SEC DEGPEE PEGREE SPAY
26.79  483.5¢  29.259 29.850 D.0500
28.33  A9.69  24.191 26.20% 5.1000
29,82 £9.63  19.479 27.143 9.150
32.52 43,85  7.89% 11.392 0.3000
33.46 4142 -2.850  1.353 05000
33,51 41.06 5.5 -3.119 0,600
33.88  42.29  -8.B5% -5.356 0.6500
33.36  42.73 -10.%63 -7.514 D.RW
37.64 40.35 -15.325 -15.352 ©.8500
32.37  37.37  -17.732 -16.375 0.%000
32.13 3509  -18.515 -18.078 D.9500




; AIRFOIL AERCDYNAMIC SUMMARY PRINT
100 PERCENT DESIGN SPEED (STATOR PERFORMANCE) RUN NO 110 SPEED CODE 10 POINT NO 7

St V-1 V-2 vM-1 vM-2 V0-1 Vo-2 RHOVM-1 RHOVM-2 EPSI-1  EPSI-2
M/SEC M/SEC M/SEC - M/SEC . M/SEC - M/SEC  KG/MZ SEC. KG/M2 SEC RADIAN RADIAN

1 321.9 ~232.1 199.2 232.1 252.9 3.8 259.5% 342.70 0.4762 0.0805
2. 309.6 226.0 197.0. 226.0 238.8 -0.8  261.51 339.53 0.4273 0.0686
3. 298.3  218.1  193.6 218.0 227.0 -5.8  260.27 331.56 0.3658 0.0607
4 269.7 193.5 172.7 °193.3 207.2 -6.9  235.19 297.04 0.2059 0.0367
5°-253.7 182.2 161.4 182.1 1%.7 6.5 221.9%0 278.81 0.0523 -0.0027
6 250.7 180.9° 159.7 180.7 1933 -7.4 ~ 220.03 274.87 <0.0221 -0.0222
7 251.9 183.9 163.4 183.7 191.§ ~6.4  225.95-,  279.09 -0.0569 -0.0318
8 = 253.0- 188.8 165.2 188.8 < 191.5 -4.2 - 228.57 ©- 285.85 -0.08%0 -0.0418
9. 253.0° 1%.5 161.6 195.5 19%.% -0.8 222.10  ~ 289.71 -0.1913 -0.0716
10 253.5 196.4 155.6 196.4  200.9 1.7 212.00 286.75 ~-0.2232 -0.0827
11 253.3. 197.7 146.3 197.7 204.6 3.1 201.69 284.17 ~0.2636 -0.0942 o
SL B-1 B-2 M-1- m-2 INCS INCM DEV TURN  D-FAC OMEGA-B LOSS-P- P02/ PQ/PO  TO/TO XEFF-A REFF-P
DEGREE  DEGREE NEGREE DEGREE DEGREE DEGREE TGTAL TOTAL - PO1 STAGE . STAGE TOT-STG TOT-STG
1 534.0 0.9 10,9337 0.6459 .= -0.50 2.46 ~ 14,77 53.04 0.4510 C.1690 0.0382 0.9274 2.3434 1.3218 §85.67 37.26
2~ 52.3 -0.2 0.8962 0.6312 '-0.13 2.99  11.78 52.47 0.4454 0.1339 0.0316 0.9453 2.3443 1.3112 88.58 89.8
3 50.9 -1.5 0.8615 0.60%% = -0.92 2.45 9.35 52.3¢ 0.4502 0.1092 0.0261 -0.9582 2.3299 1.3037 90.04 . 91.14
4 50.6 -2.0 0.7705 0.5375 -2.40 1.8 7.98 52,60 0.4805 0.0579 0.(1356 0.9813 2.2555 1.2986 87.684 B8.9%
5 50.5  =2.0-0.7170 0.5028 - -3.46 1.9 8.03 52.55 0.4964 0.0457 0.0124 0.9868 2.2253 1.3077 83.47 85.21
6 50.4 -2.4 0.7052 0.4973 - -3.37 2.37 7. 52.79 0.5023 0.6525 0.G173 0.9823 2.218 1.3163 80.88 82.88
7 49.5 ~2.0 0.7077 0.5052 = -4.25 1.62 8.17 51.52 0.4927 0.0689 -Q.0195 .0.9805 2.2295 1.3193 B80.66 82.69
8 49.3 -1,3 - 0.70%4  0.5183  4.55 1.44 8.99 50.52 0.4765 0.0646 0.018 0.9816 2.2469 1.3251 80.08 82.19
9 50.5 - =<0.2 0.7026 0.5329  -5.41 0.81  12.11 50.77 0.4602 0.0811 0.0243 0.9772 2.2529 1.3479 75.11 77.75
10 52.4 0.5 0.6998 0.5324 - -5.83 0.41 © 14.26  51.9% 0.4641 0.0984 0.02%8 0.9725 2.2436 1.3627 71.63 74.62
1 54.4 0.9 0.695% 0.5332 -9.28 -3.13 .17.31 53.47 0.4666 0.1114 0.0342 0.9692 2.2331 1.3779 68B.32 71.64
SL V-1 V-2 M-1 VM-2 VO-1 V0-2 RHOVM-1 RHOVM-2 PCT TE EPSI-1  EPSI-2
FT/SEC- FT/SEC FT/SEC FT/SEC  FT/SEC FT/SEC IBM/FT2SEC LBM/FT2SEC ~ SPAN DEGREE DEGREE
1--1056.3 761.6 653.6 761.4 B29.8 12.5 53.16 70.1¢9 0.0430 27.288 4.613
2 -1015.8 - 741.5 646.4 ~741.5 783.6 -2.5 53.56 69.54 0.0901 24.484 ° 3.929
3 ..978.7 715.6 635.1 715.3 744.7 = -19.0 53.31 67.91 0.1410 20.957 3.479
4. 884.9 634.7 566.7 634.3 B579.7- -22.6 48.17 . 60.84 0.2989 11.798 - 2.103
5. 832.3 -~ 597.9 529.6 597.5 642.0 -21.3 45,85 57.11 0.5086 2.939 -0.153
6 - B22.6 593.5 523.9 593.00 6334.1 -23.4 45.06 56.30 0.6103 -1.266  -1.273
7 826.3 - 603.2 536.2 602.9 628.7 -20.9 46.28 57.16 0.6598 -3.261 -1.820
iy 8 830.0 619.5 542.6 619.3 628.6 =~13.7 46.81 58.54 0.7107 -5.100 -2.396
“ 9. .829.9 641.4 530.1 641.4 638.6 ~2.8 45.49 59.34 0.8620 -10.9%1 -4.104
10 © 831.6 '644.4 510.7 444  656.3 5.4 43.42 58.73 0.9101 -12.783 -4.741
11 831.1 648.8 '489.9 .648.7 ©671.4 10.1 41.31 58.20 0.9%571 -15.100 -5.39%
NCORR WCORR .~ WCORR T0/70 PO2/PO1 PO/PO  EFF-AD EFF-P
INLET INLET INLET STAGE STAGE STAGE STAGE
- RPM LBM/SEC  KG/SEC % %
ol 12467.40 170,50 .. 77.32 1.3219 0.9727 2.2612 81.58 83.55
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BiN KO 110 SPEED CODE 10 POINT HO 6

y-1 Y2 oyl ez V-1 vi-Z i3 ez Y-l ¥z W3-l -2 - PHOW-1 giM-2  BPsi-1 FPEI-Z
M/SEC. MJSEC M/FEC W/SEC W/SEC W/SEC M/SEC M/SEC MSEC  M/SEC %/SEC M/SEC ¥S/¥2 SEC KG/MZ SEL  PADIAN BADIAN
139.1 314.1 139.1 176.5 5.0 259.8 283.8 #28.5 3153 129.5 -283.0 -53.3 129.78 237.90 0.5119 0.5222
12,7 301.8° 149.7 1723 a0 263.5 3511 337.9 326.3 201.7 -301.1 -94.3  137.56 2£3.42 0.4223 0.4872
159.9 290.2 159.9 174.0 0.6 232.2 3218.8 247.3 355.7 2087 -318.8 ~115.1 144.85 243.21 £.3356 0.3826
1g1.4 25i.0 1BL.4 151.5 0.0 212-6 365.6 375.4 £97.2 Zez.4 -355.4 -162.2 158.11 212.45 p.1389 O0.1995
193.2 245.7 19G.2 142.2 0.8 19.9 4£17.2 412.9 £53.5 ?256.& -417.2 -213.0 153.9¢ 20253 -D.06%0 0.6228
19%.8 262.5 190.8 180.7 0.5 1875 440.6 431.7 £pn.1 273.2 -849.6 -234.2 163.5890 200.12 -D.1205 -D.0545
190.5 243.¢ 19.56 145.7 0.0 19%.7 451.7 &51.1 £95.2 288.8 ~451.7 -245.3  163.27 06.65 -0.1565 -3.0%61
189.5 263.5 189.5 145.6 0.0 195.2 £62.7 455.4 500.0 293.8 -£62.7 -255.2 162.53 702.43  -0.1897 -0.1336
123.3 239.6 183.3 136.6 0.0 1%.8 455.2 L75.6 528.0 3139.1 -£95.2 -281.7 158.23 1%5.67 -0.2829 -0.2508
121.1 738.1 1gi.i 1280 0.6 200.7 595.3 487.% 526.7 314.4 -505.3 -287.2 157.93 122,53 -5.30%% -0.2858
i79.1 235.6 179.1 117.6 0.0 704.7 514.9 4£57.3 545.2 315.8 -514,9 -293.2 156.78 167.25 0.3226 -0.313%
8-1 g8-2 . B*i 2*-2 »-1 -z W'-3 we-Z IS IOW oy TR D FAC OMEGA-B LOSS-P  Pa2/ SEFF-A MEFF-P
DECPEE DEGAFE [EGIEE DEGREE DEGREE DEGREE DEGPEE DEGIEE TOTAL JoTAL - PBL FOTAL TOTAL
6.0 55.6 £3.52 21.17 0.4268 ©.9972 D.93%¢ 0.3472 -1.56 254 8.22 42.36 0.5363 1737 0.0243 2.5516 84,18 4,29
0.0 4.0 63,38 28.97 0.4714 0.971% 1.0328 0.5822 -0.35 3.33 10.23 35.726 D.5715 9.0259 0.0i89 2.4926 95.32 9.2
g.0  53.5 63.13 33.77 9.5352 0.8353.7-1267 6.5006 0.75 - 4.14 10.32 29.42 0.5750 0.0857 0.9166 2.5£37 94.76 95.37
0.0 54.8 63.57 47.33 D.577% 0. 7426-5,29%0 0.6327 1.87 3.5 11.53 16.26 0.5857 09,1342 0.0282 2.32185 23.55 93.7L
0.0 54.& 65.47 56.10 0.6373 0.6915 1.4640 0,7218  1.30 3.15 i5.52 9.36 0.5674 $.1575 0.0776 2.2960 B4.95 2856.53
9.8 54.3 85.52 58.77 5.6093 0.6783 3.5332 0.7658 1.3 3. 11 8.48 7.7 $5.5538 0.1867 0.0235 2.2816 B2.3% BA.54
S g 53,2 57.05 59.19 0.63% p.5205 1.5653 0.7963 1.51 d.22 6.8 7.B6 0.5401 0.1355 0.02% 7.3115 8Z2.45 B4.38
0.0 52.9 67.65- 59.93 0.5048 n.6791 1.5%69 0.2185 2.13 . 3.68 6.79 7.57 0.5321 0.190%4 00209 2.3257 Z1.65 E3.66
0.0 54.8 69.53 63.E1 9.5237 0.6609 1.62i3 §.2637 7,46  3.87 35.26 5.72 0.5226 0.2227 0.0326 2.3%18 756.93 79.46
5.0 57.1. 79.318 65.71 9.5760 0.6527 1.7077 0.8620 2.97 3.45 5.12 4.47 0.52%Z 0.2615 g.0332 Z.3447 75.07 1.5
0.0 59.8 78.7¢ b67.96 9.56%% 0.6420 1.733% 0.8697 1.66 3.00 35.35 2.75 9.5253 0.2800 B.0337 2.3451 7L.48 74,60
V-1 v YT Vw2 V-1 W2 1251 g yiel VE2 V-1 V-2 PHOVY-1 pgye-? 5I-1 EPSIZ POY It
FT/SEC FT/SEC FTFSEC FT/SEC FT/SEC Fi/SEC FI1/SEC Fi/SEE FT/SEC Fi/SEC FR/SEC F7/SEC 1BM/FTZ5EC LBM/FTZSEC DEGREE [EGPEE SOBN
456.5 1030.5™ £56.5 579.4 - 8.0 g52.2 922.5 10977.9 i934.6 §21.8 -878.%2 -225.7 26.58 £2.5% 29.276 29.975 0.5
£91.,7  990.4 491.2 584.9 0.0 79%.2 937.9 1168.7 1103.3 g61.8 -927.5 -399.5 28.17 £9.85 26.195 25.369 0.1900
594.2 952.1 524.8 357L.0 0.0 761.8 1.1 1129.5 1178.3 504.5-1065.1 -377.6 29.63 £9.20 19.505 22.268 G.1500
565.1 £56.4 595.1 4970 0.0 697.5 1198.2 1231.8 13124 7792.7-1193.8 -53£.2 32.38 £3.51 B.011  13.428 5.3009
24,1 $36.2 624.1 462.5 6.6 £55.0 1362.9 1354.8 1.84.4 g61.4-1362.9 -583.8 33.40 £31.48 Z.237  1.354 .59
§726.0° 795.56 b26.0 461.7 0.0 667.9 1485.5 14i6.3 1575.7 £96.5-1445.5 -76B.5 33.47 £9.83 -65.997 -3.13 0.5000
6725.2 792.6 625.2 475.7 0.0 £47.2 1£81.9 1£47.1 1602.4 g32.4-3481.9 -804.9 323.44 £2.32 -8.656 -5.392 0.5590
§21.7 798.9 621.7 4&71.5 0.0 $69.4 15123 1477.2 16£0.6 gg4_0-1518.2 -837.4 33.32 £7.69 -I0.873 -7.655 0.7300
601.4 726.1 60L.4 448.2 0.0 645.5 1524.6 1570.2 1732.4 1627.3-1628.6 -824.3 32.51 £5.08 -15.265 -1%.36% 0.E500
5940 781.1 594.0 419.8 0.0 652.6 1657.8 1600.9 1761.0 3031.6-1657.8 ~962.3 32.35 37.38 -17.657 -156.37Z 0.9000
5p7.6 773.1 587.6 385.0 0.0 #69.2 1589.5 1531.7 1728.8 i126.4-1629.5 -951.9 3z.11 E 26 -1B.485 -18.070 9.5500
Wi/l WCLJAE T02/T01 $92/P01 EFF-AD EFF-?
 LBM/SEC KB/SEC POTOR  ROTOR
SOFT S ¥ %
37.97- 185.28 i.3221 2.3513 @4.34 25.09
- % - -



AIRFOIL AZPODYNAMIC SUMMARY PRINT
RUN MO 110 SPEED COGE 10 PDINT WO 6

100 PERCENT DESIGH SPEED {STATOR PERFIRMANCE)

SL

bt ok

fon

I
P e

B o @ o s N

O D 00 NN U LN

v-1
M/SEC
321.7
309.0
297.3
270.2
255.4

252.9

z54.4
;. 255.3
255.0
255.5
255.4

B-1
DEGREE
54.5
52.7
51.6
51.5
51.4
51.4
50.5
50.3
51.7
53.3
55.1

v-1
FT/SEC
1055.4

10139

975.5
£26.4
827.9
- 829.7
824.8
237.5
826.5
238.2

- 838.0

V-2
M/SEC
225.1
219.2
Z11.3
187.9
178.9
177.6
1381.2
185.0
152.2
193.5
195.7

B-2
DEGREE
0.7
-0.4
-1.7
-1.9

V-2

FT/SEC
732.5
719.1
695.3
616.5
523.9
582.7

594.7 -

510.2
630.5
635.0
642.2

NCORR
INLET
APy

-1

M/SEC
196.8
195.2
190.1
169.6
159.6
157.5
161.7
163.2
i58.9
153.7
147.8

»-1

0.9334
0.8952
0.8587
0.7715
0.7217

0.7108
" 0.7143

0.7152
0.7373
0.7048
0.7008

-1
FF/SEC
645.9
640.5
623.6
556.6
523.6
517.2
530.5
535.4
521.2
504.4
484.9

WCOAR

INLET
LEM/SEC

12467.50 169.20

v4-2
M/SEC
226.1
219.2
211.8
187.3
177.9
177.5
181.2
185.9
192.2
193.5
195.7

M-z

0.6262
0.5113
0.5912
0.5210
0.4900
0.4370
0.45955
0.5093
0.5224
0.5235
0.526%

VM-2
FT/SEC
738.5
719.1
695.0
616.3
583.6
582.3
534.4
610.1
630.5
6356.3
642.1

WCORR

INLET
¥G/SEC
76.73

Y9-1

M/SEC
254.4
2329.6
228.6
210.2
199.2
197.8
195.4
195.3
199.4
2640
208.3

NES
DEGREE
0.02
0.25
-0.19
-1.49
-Z2.61
-2.37
~3.25
-3.52
-4.26
-4.94
-8.52

1-'9“1
FT/SEC
834.7
786.0
759.1
633.8
654.2
B42.8
644.5
644.1
654.2
669.5
623.4

¥3-2
M/SEC
2.8

DR

] '
pwo&&#&m&L
Pk P et pmd B P 1N ) e

e
DEGREE
2.9
3.37
3.18
2.76
2.74
3.37
2.62
2.47
1.%
1.79
~2.38

V0-2
FT/SEC
9.3
4.5

-20.8

BHOUM-1  RHOWM-2  EPSI-1
¥G/¥Z SEC KE/M2 SEC RADEAN
258.93 339.46 0.4735
261.29  336.42 0.439
257.93  328.31 0.3620
233.32  29%.02 0.2047
221.98  277.39 0.0531
219.65  274.81  -0.0708
226.13  280.15  -0.0559
228.39  285.58  -0.088%
221.06  289.90  -0.1923
212.23  283.02  -0.2242
202.51  287.05  -0.2639
GEV  TIRN  D-FAC OMEGA-B
DEGREE DEGREE TOTAL
14.56 52.77 0.4743 0.1705
11.62 53.02 0.4680 0.1352
9.16 53.27 0.4715 90.1026
2.13 53.35 0.503 0.0551
8.32 53.11 0.5197 0.05%5
2.03 53.51 0.523% 0.0573
8.48 52.25 0.5122 0.0723
929 51.25 0.4964 0.0593
12.37 51.66 0.4270 0.0887
14.47 52.63 0.4835 0.1038
17.60 53.% 0.4820 0.1122
PHOVM-1  RHOVM-2 = PCT TE
LBYM/FT2SEC LBM/FT2SEC  SPAN
53.04 §9.55 ~ 0.0439
53.64 63.90  0.0931
52.83 67.34  0.1410
27.79 £0.22  0.2939
£5.45 56.81  0.5086
45,9 56.28  0.5193
26.31 57.328  0.6593
45.73 53.72  0.7107
45.27 59.37  0.8620
43.47 58.99  0.9101
41.48 52.79  0.9571

£PSI-2
RADIAN
0.0805¢
0.0687
0.0613
0.0382
-9.0008
-0.0204
-0.0202
-0.0404
-0.0703
-0.0821
-0.0939

LOSS-P

TOTAL
0.0333
0.0317
0.0245
0.0149
17.0148
1.0183
0.0205
0.0193
0.0265
0.0315
0.0244

EPSI-1
DEGREE
27.414
24.674
21.085
11.730

3.042
~1.192
-3.200
-5.065

-11.020

-12.86

-15.119

10/30 POZ/POL PO/PO . EFF-AD EFF-P
STAGE STABE STAGE

STAEE

1.3281 9.97i8

2.2850

%
81.18

b4
83.22

poz/

POl
0.9267
0.9452
0.9608
0.9802
0.9340
0.9807

-9792
0.2800
0.9748
0.3797
0.9585

EPSI-Z
DEGIEE
4.608
3.937
3.513
2.186
-3.049
-1.171
-1.728
-2.315
-4.059
-4, 708
-5.377

R

P0/P0
STAGE

2.3552
2.3550
2.3468
2.2735
2.2493
2.2471
2.2609
2.2776
2.2822
2.2757
2.2705

wag
STREE
1.3243
1.3129
1.3055
1.3035
1.2138
1.3238
1.3275
1.3332
3568
1.3705
1.3852

YEFF-A XEFF-P
TO07-S16 T01-5T6

85.53
82.70
89.9
87.19
83.06
80.41
£.15
79.57
75.54
71.49
68.54

87.15
83.97
91.08
a3.58
4.8
82.49
82.27
BL.77
77.28
74.55
7i.90
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100 PERCENT DESIGN SPEED (ROTOR PERFORMANCE)

SL V-1 V-2 V-1 VM2 VO-1  VO-2
M/SEC - M/SEC M/SEC ‘M/SEC M/SEC M/SEC
1 134.4 316.1 134.4 174.8 0.0 263.4
2 .144.3 1 299.9 144.3 167.6 0.0 248.7
3 153.9 291.9 153.9 '168.5 0.0 238.3
4: 173.8 266.4 173.8 137.6 0.0 221.8
5 181.6 253.1 1Bl.6 137.8 0.0 213.5
6 182.2 253.2 182.2 137.8 0.0 212.4
©7.182.0 253.9 182.0 130.3 0.0 211.6
8 181.1 253.2 181.1 140.1 0.0 210.9
9 175.8 248.4 175.8 131.3 0.0 210.8
10 °173.8 - 247.0 173.8 .124.5 0.0 213.4
11 172.0 244.4-172.0 116.3 0.0 215.0
Sst. B-1 - B-2 B'-1  B'-2 M-1 M-2
DEGREE DEGREE DEGREE DEGREE
1 0.0 56.2 64.42 20.77 0.4189 0.9079
2 0.6 56.2 '64.30 28.61 0.4510 0.879
3 -0.0 55.0 64.19 33.55 0.4824 0.8335
4 0.0 56.6 64.64 46.75 0.5485 0.7516
5. .0.0 57.1 66.5 55.59 0.5746 0.7077
6 0.0 56.8 67.5 57.88 0.5767 0.7012
7 0.0 56.2 68.08 58.53 0.5760 0.7015
8. 0.0 56.1 68.64 59.58 0.5728 0.6577
9 0.0 57.7 70.43 63.78 0.5549 0.6771
10 . 0.0  59.4 70.97 65.51 0.538% 0.6700
11 0.0 61.4 71.49 67.61 0.5425 0.6596
SLov-l V-2 VM1 ym-2  W-1 V0-2
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC
1 440.9 1037.2 440.9 573.4 0.0 864.2
2°-473.3° 984.0 473.3 549.9 0.0 816.0
3 504.9 957.7 504.9 553.0 0.0 782.0
4 . 570.3 - 874.2 . '570.3 484.4 0.0 727.7
‘5 595.9 '833.7 595.9 452.1 0.0 790.4
6.-%27.9 - 830.8 597.9 452.1 0.0 697.0
7 597.2 832.9 597.2 46Q.2 0.0 694.2
8 594.1 830.8 594.1 459.6 0.0 692.1
9 576.6 814.9 576.6 430.8 0.0 891.7
0 570.3 810.5 '570.3 408.4 0.0 - 700.1
1 564.4 802.0 564.4 -381.6 0.0 705.4
WC1/A1  WC1/Al
LBM/SEC KG/SEC
SQFT - SM .
36.71 - 179.16
& ¥

ATRFOIL AERODYNAMIC SUMMARY PRINT
RN KO 110 SPEED

CODE 10 POINT WO 10

U-1 y-2  v-1 Vv'-2 V0'-1 V0'-2 RHOVYM-1 RHOVM-2  EPST-: EPSI-2
M/SEC M/SEC M/SEC M/SEL M/SEC M/SEC KG/M2 SEC KG/M2 SEC RADIAN RADIAN
284.4 330.2  314.6 187.1 -284.4 -55.8 126.65 235.85 0.5103 0.5192
302.7 339.7 335.3 190.7 -302.7 -90.9 134.15 228.79  0.9226 0.4537
320.5 349.1 355.5 201.7 -320.5:-110.7 141.10 233.30 0.3410 0.3834
367.3 377.4 406.3 214.5 -367.3 -155.6 - 154,31 207.82 0.1388 0.1981
419.4° 415.1 457.0 244.2 -419.4 -201.6 = 159.01 196.00 -0.0468 0.0242
442.8 433.9 473.9 260.8 -442.8 -221.5 . 159.37 196.87 -0.1180 -0.0536
454.0 443.3 489.1 270.9 -454.0 -231.7 159.25 201.19  -0.1524 -0.0926
465.1 452.7 499.1 279.5 -465.1 -241.8 158.69 201.53 -0.1874 -0.1315
497.7 481.0 527.8 300.4 -497.7 -270.2 155.50 189.80  -0.2795 -B.2481
507.9 490.5 536.8 303.7-507.9 -277.1 = 154.30 179.71  -0.3037 -0.2834
517.6 499.9 545.4 307.7 -517.6 -284.9 153.19 167.83 -0.3192 -0.3130
M-1 M-2 INCS INCM DEV TURN . D FAC OMEGA-B LOSS-P P02/ XEFF-A XEFF-P
DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL P01 TOTAL 7OTAL
0.9808 0.5374 -0.66 3.43  8.82 43.65 0.5962 0.1303 0.0258 2.5533 93.9z 94.66
1.0482 0.5454 0.57 4.2 10.82 35.69 0.6074 0.1350 90.0264 ?2Z.4684 92.76 93.61
1.1145 0.5758 1.75 5.14 10.10 30.65 0.5980 0.1120 0.0219 2.4492 93.26 94.05
1.2821 0.6049 2.74 . 5.02 10.94 17.90 0.6203 0.1579 0.0288 2.3534 B88.09 B9.43
1.4460:0.6801 - 2.3 4.24 10.03 10.97 O0.6016 0.2015 0.0337 2.3436 B82.72 B84.64
1.5155 0.7223 - 2.43 4.16 7.58. 9.69 0.5881 0.2185 0.0356 2.3677 80.59 B82.77
1.5478 0.748% 2.63 4.31  6.15  9.55 0.5775 0.2208 0.0358 2.3882 80.08 82.34
1.5790 9.7700 3.12 4.68 5.99 9.06 0.5698 0.2270 0.0361 2.4007 79.20 81.57
1.6666 0.8190 3.29 4.71 5.27 6.69 0.5535 0.2596 0.0365 2.4200 75.36 78.18
1.6938 0.8238  2.87 = 4.25 4.99 _5.46 0.5562 0.2805 0.0365 2.4277 73.32 76.38
1,7199 0.8304 - 2.44 3,78 4.65 7 3,88 0.5555 0.2934 0.0354 2.4295 71.46 74.74
U-1 y-2  v-1 Vv'-2  W'-1 V0'-2 - RHOVM-1 RHOVM-2  EPSI-1 FEPSI-2 PCT TE
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC LBM/FT2SEC DEGREE DEGREE SPAN
933.2 1083.5 1032.1 613.9 -933.2 -219.3 25.% 48.30 29.241 29.736 0.0500
993.0 1114.4 1100.1 625.6 -993.0 -29B.4 27.48 46.86 24.203 25.995 0.1000
1051.5 1145.3 1166.4 661.7-1051.5 -363.4 28.90 47.78 18,539 21.966 0.1500
1205.0 1238.1 1333.2 703.6-1205.0 -510.4 31.60 42.56 7.953 11.349 0.3000
1375.9 1361.8 1499.4 ©01.1-1375.9 -661.4 32.57 40.14 -2.683  1.389 0.5000
1452.9 1423.6 1571.1 855.8-1452.9 -726.6 32.64 40.32 -6.761 -3.069 0.6000
1489.5 1454.5 1604.8 888.7-1489.5 -760.3 32.61 41.21 - -B.732 -5.304 0.6500
1526.1 1485.5 1637.6 916.9-1526.1 -733.4 32.50 41.27 - -10.738 -7.535 0.7000
1633.0 1578.3 1731.8 985.7-1633.0 -886.6 31.85 38.87 -16.013 -14.215 0.8500
1666.3 1609.2 1761.2 996.6-1666.3 -909.1 31.60 36.81 -17.400 -16.236 0.9000
1698.2 1630.1 1789.5 1009.6-1698.2 -934.7  51.37 34.37 -18.290 -17.988 0.9500
T02/701 PO2/P01  EFF-AD  EFF-P
ROTGR . ROT(R
% : 4
1.3447 2.4035 < 82.61 B4.59
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AIRFOIL AERODYNAMIC SIMMARY PRINT .
RUN 10 110 SPEED CODE 10 POINT NO 10

100 PERCENT DESIGN SPEED (STATOR PERFORMANCE)

5L

10 W N D W R

b ot

kel .
NS oo s e 2

Eloomwnuistwne B

ECT

v-1
W/SEC
322.4
305.8
- 297.9
274.2

262.7 .

262.7
263.9
264.1
262.7
263.3
262.8

B-1
DEGREE
55.3
56.8
53.2
53.5
54.2
54.1
53.6
53.4

54.6.

55.8
57.0

-1 .

FT/SEC
1057.7
1003.4

977.3
£94.5
862.0
251.8
866.0
2664
861.9
£63.8
- 862.5

y-2 -1
M/SEC  M/SEC
209.1 193.4
202.2 183.7
196.8  183.5
174.3 183.5
i63.6 153.9
172.3  134.0
176.5 156.8
18.6 157.3
1P4.8 153.0
187.2  149.2
1981.2 ° 145.0

DEGREE
0.7 0.9289

0.7 0.8773

-2.0 0.8529

-1.2 0.7759

=1.4 0.7282

-1.3 0.7300

~1.0 0.7321

~0.5 0.7307

1.2 0.7265
1.9 0.7122
2.2 0.7142
v-2 yH-1
FT/SEC FT/SEC
686.2  634.6
665.3 B02.7
545.6 ~ 602.0
572.0  539.7
553.1 ' 595.0
565.3  505.4
579.0 5144
592.6 .516.1
606.4 502.0
614.3 - 489.7
627.4  475.7
HEORR WCORR
INLET INLET

RPM ~ LBM/SEC

12464.40 163.60

h-2

M/SEC
209.1
202.8

196.7 =

176.3
168.5
172.3
175.5
183.5
184.8
187.1
191.1

M-2

0.5748
0.5523

0.5419

0.4768
0.4571
C.4653
0.4760
0.4865
0.4942
0.4983
0.5077

in-2
FT/5EC
686.1
$65.2
645.2
571.9
552.9
565.2
579.0
592.6
606.3
614.0
627.0
WCORR
INLET
KG/SEC
74.20

‘JQ _1

W/SEC
257.9
244.5
234.6
218.3
212.9
212.28
212.3
212.1
213.5
216.9
219.3

Vo-1
FT/SEC
846.2
82.2
769.2
719.6
693.6
693.1
696.5
£95.9
790.6
711.6
719.5

vo-2 RHOYM-1 RHONM-2 EPSI-1
M/SEC KG/MZ SEC KG/M2 SEC  RADIAN
2.7 256.85 327.15 D.4759
-2.5 247.17 321.73 0.4254
-6.9  250.585 315.905 0.3641
=3.6 227.74 223.38 0.2093
-4.3  215.14 259.05 0.0571
-3.8 - 216.00 273.13 -0.0173
=3.1  220.47 279.11 ~0.0524
~1.6 221.53 284.70 -0.0853
3.9  215.18 285.27 -0.1933
6.4 208.9% 285.74 ~0.2268
7.4 202.32 288.64 -0.2564
INCY DEV TN~ D-FAC OMEGA-B
DEGREE DEBREE  DEBREE TOTAL
3.78 154.58 54.55 .5279 0.1670
5.53 11.23 55.51 0.52131 0.1040
4.8 8.83 55.20 0.522% 0.0%3
4.81 8.82 53.71 0.5574 0.6701
5.56 8.62 55.62 0.5815 0.0699
6.02 3.23 55.35 0.5738 0.0201
5.563 9.16 54.5% 0.5621 0.0227
5.64 9.74 53.97 0.5492 0.0339
4.23 13.55 53.41 0.5372 0.1171
3.77 15.72 53.85 0.5331 0.12%
-0.48 18.63 53.83 £.52354 (.1283
VD2 RHEHOVM-1 RHOVR-Z  PCT TE
FT/SEC LBM/FT2SEC LBM/FTZSEC ~ SPAN
9.0 52.63 67.00 0.05630
-8.3 50.62 65.89 0.0001
~-22.5 51.29 64.52 0.1410
-1i.8 46.64 57.42 3.2923
~13.9 £4.05 55.10 .5026
~12.6 44.24 55.94 0.6103
-10.0  45.15 57.16 0.6598
-5.4 45,37 58.31 0.7107
12.7 4407 58.43 .38620
21.0 = 42.79. 58.52 (.9101
25.1 41.40 59.12 £.9571
1070  PO2/POY  PG/PO. . EFF-AD
STABE STAGE STAGE

%
1.3447 0.9686 - 2.3279 79.22

EPSI-2
PADIAN
0.08321
0.0728
0.0654
0.0532
0.0056
-0.0150
-.0255
-0.0366
-0.05693
-0.0208
-0.0930

10s5-P

TOTAL
0.0385
0.0244
0.0227
0.0177
0.0123
0.0223
09.0237
0.0241
0.0350
0.0352
0.0393

EPSI-1
DEGREE
27.268
24.375
20.363
11,992

3.270
-9.992
-3.000
-4.290

-11.076

-12.993

-15.265
EFF-P
STAGE

.4
81.51

o2/

Pgl
£.9286
0.959%
0.9%41
0.9770
0.9739
0.9751
0.9749
0.9759
0.9653
0.9624
0.9530

EPS1-2
DEGAEE
4.760
£.170
3.750
2.508
0.323
-0.857
-1.459
-2.9099
-3.968
~3.630
~5.328

PO/PO

STAGE

2,3715
2.3674
2.3612
2.3003
2.2952
2.3089
2.32585
2.3385
2.3361
2.3354
2.339%

T0/70 XEFF-A
STABE T0¥-516 TOT-516

1.3271
1.3175
1.2128
1.3146
1.3327
1.3456
1.3515
1.3577
1.3798
1.3017
1.4033

85.56
B7.81
B3.%
85.44
20.43
78.15
77.53
76.80
72.21
63.99
68.11

XEFF-P

87.13
29.27
90.20
87.03
82.60
80.5%
£0.00
73.326
75.28
73.29
71.62

e e e s o
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V-1
M/SEC
154.3
166.4
178.4
203.6
208.9
208:4
208.5
208.3

204,48

202.1
199.7

'B-1

DEGREE

OOOODOLODOD
SvdoooOoOQO

Y-l
FT/SEC

506.3
545.8
585.3
667.9
685.5
683.8
684.2
683.6
670.6
663.2
655.1

V-2
M/SEC
323.6

320.8.

313.6
271.0

231.2 .

=223.1
219.6
221.9
227.1
224.8
217.8

B-2
DEGREE
52.9
51.6
50.0
47.3
48.4
48.9
48.2
46.1
43.3
45.0
48.0

LN<2
FT/SEC
1061.8
1052.5
1028.8

889.3
758.6
732.0
720.5
728.0
745.1
737.8
714.5

WC1/A1

LBM/SEC
SQFT
40.24

FT/SEC

VM1

M/SEC
154.3
166.4
178.4
203.6
208.9
208.4
208.5
208.3
204.4
202.1
199.7

B*-1

DEGREE

62.62
62.40
62.15
62.33
en.81
65.93
66.45
66.92
68.60
69.21
69.83

M1

506.3
545.8
585.3
667.9
£85.5
683.8
684.2
683.6
670.6
663.2
655.1

WCI /AL

KG/SEC
SM
19%.36

-2

M/SEC
194.3
199.9
202.7
184.7
153.3
145.9
145.6
152.7
164.0
157.7

144.9

8'~-2

DEGREE

24.94
28:73
33.05
47.74
60.07
63.17
64.27
64.11
64.70
66.00
68.26.

V-2

FT/SEC

637.5
655.7
665.1
606.2
502.9
478.8

. 477.7

501.0
538.1
517.3
475.4

PERCENT DESIGN SPEED (ROTOR PERFORMANCE)

AIRFOIL AERODYNAMIC SUMMARY PRINT
RUN NO 111 SPEED :CODE 5 POINT NO 1

T02/T0L PO2/PDL EFF-AD  EFF-P
ROTOR  ROTOR

% x
1.2997 2.1626  82.25 84.05

V0-1 - V0-2 U-1 42 v*-1 Vv'-2  VW0'-1 VO'-2  RHOUM-1 RHOVM-2  EPSI-1 EPSI-2
M/SEC M/SEC 'M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC KG/M2 SEC KG/M2 SEC RADIAN RADIAN
0.0 258.8 301.4 349.9 338.6 214.6 -301.4 -91.2 - 135.07 238.19 0.5123 0.5178
0.0 250.9 320.7 359.9 361.3 227.7 -320.7 -109.0 142.92 248.93 0.4261 0.3232
0.0 239.2 339.6 363.9 383.6 241.2 -333.6 -130.7 150.19 256.12 0.3430 0.2837
0.0 198.3 389.2 399.9 439.2 273.4 -389.2 -201.6 163.44 237.34 0.1302 0.1888
0.0 173.1 /444.4 439.8 491.1 307.7 -444.4 -266.8 165.89 193.70 -0.0632 0.0219
0.0 188.7 469.3 459.8 513.5 325.6 -469.3 ~291.1 165.65 183.59 -0.1175 -0.0578
0.0 164.4 481.1 469.8 524.3 338.3 -481.1 -305.4  165.71 183.87 -0.1400 -0.0955
0.0° 161.0 492.9 479.8 535.1 '353.5 -492.9 -318.8 165.63 194.43 -0.1668 -0.1328
0.0 157.1 527.4 509.8 565.6 388.9 -527.4 -352.7 163.81 212.75 -0.2630 -0.2430
0.0 160.2 538.2 "519.7 57:.9 392.6 -538.2 -359.6 162.74 203.93  -0.2936 -0.278E .
0.9 162.6 548.5 529.7 583.7 394.7 -548.5 -367.2 161.56 186.40 -0.3148 -0.3112
M-1 -2 M-1 M-2 INCS INCH DEV - TURN D FAC OMEGA-B LOSS-P P02/ ¥XEFF-A XEFF-P
DEGREE DEGREE DEGREE DEGREE TOTAL ~ TOTAL - POL TOTAL
0.47%0 0.9199 1.0511 0.6101 -2.46 1.63 12.99 37.68 0.5397 0.2335 0.0450 2.4691 88.23
0.5183 0.9109 1.1257 0.6464 ~1.33 2.38 10.9% 33.67 0.5333 0.1885 0.0368 2.4836 89.39
0.5581 0.8898 1.2000 0.5844 -0.29 -3.09 9.60 29.10 0.5255 0.1510 0.0296 2.4721 90.42
0.6429 0.7651 1.3871.0.7719 - .0.42 2.71 11.94 14.58 0.5028 0.1331 0.0238 2.2372 83.44
0.6613 0.6457 1.5543 0.8593 0.64 2.50 14.50 4.75 0.4779 0.1965 0.0290 2.06193 79.22
0.6595 0.6199 1.6248 0.9048 = 0.85 2.58 12.88 2.8l 0.4639 0.2202 0.0304 1.9386 75.87
-0.6599 0.6098 1.6593 0.9395 1.00 2.68 11.89 2.18 0.4485 0.2159° 0.0291 1.9826 75.84
0.6593 90.6167 1.6933 0.9323 1.40 2.9 10.51 2.8l 0.429 0.2000 0.0274 2.0069 77.32
0.6457 0.6295 1.7869 1.0732 1.46 2.83 6.22 3.9 0.3963 0.1831 0.6248 2.0764 78.63
0.6380 0.619% 1.8145 1.0822 1.11 2.49 5.48 3.21 0.401Z2 0.2086 0.0266 2.0773  75.70
-0.62960.5963 .1.8405 1.0809.  0.79 2.12 5.65: 1.57 0.4075 0.2400 0.0276 2.0556 72.02
vo-1 -~ v0-2 U-1 U-2 V-1 V'-2 V*'-1 VO'-2  RHOVM-1 RHOVM-2  EPSI-1 EPSI-2 PCT TE
FT/SEC ¥T/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC IBM/FT2SEC LBM/FT2SEC DEGREE DEGREE SPAN
0.0 -849.1 988.9 1148.2 1111.0 704.2 -988.9 -295.1 27.66 48.78 29,387 - 29.665 0.0500
0.0 823.3 1052.3 1180.9 1185.5 746.9-1052.3 -357.7  29.27 50.98 24.415 25.965 0.1000
0.0 785.0G 1114.2 1213.7 1258.5 791.3-1114.2 -428.7  30.76 52.45 19.709 21.986 0.1500
0.0 650.7 1277.0 1312.0 1441.1 897.1-1277.0 -661.3 33.47 48.61 7.461 11.389 0.3000
0.0 567.9 1458.1 1443.1 1611.2 1009.4-1358.1 -B75.2 33.98 39.67 -3.624  1.252 0.5000
0.0 553.6 1539.7 1508.6 1684.7 1068.3-1539.7 -955.0 33.83 37.60 -6.730 -3.309 0.6000
0.0 539.4-1578.5 1541.4 1720.4 1110.1-1578.5-1002.0  33.9% 37.66 -8.021 -5.528 0.6500
0.0. 528.2 1617.2 1574.2 1755.7 1159.7-1617.2-1045.9  33.92 39.82 -9.558 -~7.611 0.7000
0.0 515.4 1730.5 1672.5 1855.9 1276,1-1730.5-1157.1 33.55 43,57  ~-15.066 -13.923 0.8500
0.0 525.6 1785.8 1705.3 1886.2 1288.1-1765.8-1179.7 33,33 41.77  -16.821 -15.974 0.9000
0.0 533.3 1799.6 1738.0 1915.1 1295.1-1799.6-1204.7 = 33.09 38.18 -18.037 -17.828 0.9500
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o ] ATRFOIL AERODYNAMIC SUMMARY PRINT
105 PERCENT DESIGN SPEED (STATOR PERFORMANCE) RUN NO 111 SPEED CODE 5 POINT N0 1

SL V-1 V-2 VM-1 Vm-2 Vo-1 V-2 RHOVM-1 RHOVM-2 EPSI-1  EPSI-2
M/SEC  M/SEC  M/SEC - M/SEC  M/SEC ~ M/SEC . KG/M2 SEC. KG/M2 SEC RADIAN  RADIAN

; 1.335.6  290.0 220.2 2B9.2 253.3 -21.2 261.37 320.78 0.4730 0.0831
: 2 331.9 289.7 @ 222.1 288.3 246.7 -29.2 268.60 326.83 0.4250 0.0745
; 3 -324.9 296.0 - 223.6 295.0 235.7 -24.8 274.5% 345.33 0.3680 0.0662
! 4 285.5 =271.3 207.4 270.0 1%.3 -26.8 258.23 333.31 0.2260 0.0373
: 5 246.8  232.7 < 176.4 231.9 172.5 - -20.3 215.57 287.43 0.0703 -0,0073
: 6 239.4° 227.0  169.6  226.7 168.9 -12.8 207.16 278.87 -0.0269 -0.0294
o 7 2368 227.3  '170.1 226.8 '164.8 -15.8 - 208.45 278.99 =0.0759 -0.0402
8. 239.8 232.2° 176.9 231.5 1s61.8 --18.3 < 218.45 284.72 -0.1183 -0.0510
= 9 248.0  244.1 190.0 - 243.5 159.3 - -17.7 237,37 293.70 -0.2198 -0.0786

: 10 248.1  243.6 186.9 243.2 163.2 -13.4 231.57 287.92 -0.2448 -0.0882 §

11 .284.7 239.7 179.8 239.3 165.9 -14.6 220.45 277.80 -0.2750 -0.0968 3

: i

SL B-1. g-2 M-1 M-2 INCS INCM DEV TURN  D-FAC OMEGA-B LOSS-P P02/ PO/PO TO/T0 XLFF-A XEFF-P |

DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL JOTAL POl STAGE = STAGE TOI-STG TOT-SIG

51.2 -4.0 0.9602 0.8111 -3.27 :.0.31 9.82  55.22 0.3199 0.3719 0.0854 0.8336 2.0582 1.3338 68.%0 71.57

1
2 49.8 -5.6 0.9479 0.8105 -2.61 0.51 6.35 65.43 0.3185 0.3539 0.0826 0.8443 2.1021 1.3332 70.9% 73.78
3 47.9 4.7 0.9272° 0.8326 -3.91 -0.54 6.13 52.58 0.2792 0.2668 0.0636 0.8859 2.1955 1.3272 75.98 79.35
4 43.9 -5.6 0.8112 0,7658  -9.03 -4.78 4.36 49.56 0.2462 0.1132 0.0285 0.9601 2.1512 1.2927 83.54¢ 85.25 i
5 43.4 -5.0 0.6932 0.6593 = -9.55 -4.19 - 5.07 49.41 0.2669 0.0555 0.0150 0.9848 1.9870 1.2811 77.13 79.21
6 44.9 -3.2° 0.6691 0.6316 -8.92 ~ -3.18 6.88 48.10 0.2623 0.0532 0.0148 0.9863 1.9585 1.2865 73.90 76.22
7 44.1 -4.0 0.6616 0.6330 -9.66 -3.78 6.16 48.13 0.2573 0.0574 0.0162 0.9854 1.9570 1.2845 74.34 76.62
SIS . 12.6 -4.5 0.6706 0.6477 -11.26 -5.26 5.74 . 47.07 0.2499 0.0751 0.0215 0.9804 1.9741 1.2850 75.27 77.50
: 9 40.4 -4.1 0.6924 0.6806 -15.58 - -9.36 8.24 44,47 0.2321 0.1520 0.0454 0.9583 1.9931 1.2%4 73.50 75.92
10 41.6 -3.1 0.68% 0.6754 -16.68 -10.44 10.65 44.71 0.2369 0.1908 0.0577 0.9481 1.9686 1.3088 69.16 71.92
11 43.3 -3.4 0.6761 0.6611 -20.34 -14.20 12.98 46.74 0.2492 0.232C 0.0710 0.9389 1.9278 1.3183 64.81 67.85
SL V-1 V-2 VM-1 vM-2 V-1 V0-2 RHOVM-1 RHOVM-2 - PCT TE EPSI-1 EPSI-2
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC LBM/FT2SEC  SPAN DEGREE DEGREE
1 1101.2° 951.5  722.5 . 949.0 831.0 -69.5 53.53 65.70 0.0430 27.10k. 4.821
2 '1089.0 950.7 728.6 945.8 809.3 -95.5 55.01 66.94 0.0901 24.349  4.266
3 1066.1 971.3 733.7 967.9 773.4 -Bl.4 56.23 70.73 0.1410 21.085 3.79%4
4 9369 890.1 680.5 885.7  643.9 -88.1 52.89 68.27 0.2939 12.949  2.139
| 5. .809.7 763.6 .578.9 760.7 566.1 -66.5 44.36 58.87 0.5086 4.025 -0.421
} 6 785.5 744.9° 556.6° 743.7 = 554.3 41.8 42.43 57.11 0.5103 ~-1.584 -1.685
s 7 .777.0 745.8° 558.0 ~ 744.0 540.7 -51.9 42.69 . 57.14 0.6598 -4.351 -2.304
E 8 .78.7 762.0 580.5 759.6 530.9 -60.1 34.74 58.31 0.7107 -6.779 -2.923
9 813.5 '801.0 623.5 798.9 522.5 -58.0 48.61 60.15 0.8620 -12.591 -3.502
10 814.1 . 799.2 '613.3 797.9 535.3 44,1 47.43 58.97 0.9101 -14.024 -5.051
11 °.802.7 786.5 589.9 785.0 544.4 -47.9 45.15 56.90 0.9571 -15.758 -5.549
?; -NCORR WCORR . WCORR T0/10 PO2/PO1 P0/PQ) - EFF-AD EFF-P
: INLET INLET - INLET STAGE STAGE . STAGE STAGE
: RPM  LBM/SEC KG/SEC % %
13081.70 179.30 B1.32 1.2997 0.9435 2.0803 75.40 77.71

Ssl

8 o s i B RS A RS, S . “ C e o b e




T
P
o

y AIRFOIL AERODYNAMIC SUMMARY PRINT _
/" 105 PERCENT DESIGH SPEED (ROTOR PERFORMANCE) RUN NO 111 SPEED CODE 5 POINT WO 2

StV V-2 VM-loooVM-2 W-l o -2 -1 -2 - V-1 V'-2  VO'-1 V0'-2  RHOVM-1 RHOVM-2  EPSI-1 £PSI-2
M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC #/SEC M/SEC M/SEC M/SEC M/SEC M/SEC KG/M2 SEC ¥6/MZ SEC RADIAN RADIAN

ot o s o N

1 155.8 331.1 155.8 199.8 0.0 264.0 302.0 350.6 339.8 217.8 -302.0 -B6.6 135.75 248,55 0.5118 §.5149
2 167.9 323.9 167.9 202.3 0.0 253.0 321.3 360.6 362.6 229.1 -321.3 -107.7 143.56 255.21 0.4245 0.4466
3 179.9° 312.6 179.9 -201.8 0.0 238.8 340.2 370.6 384.9 241.0 -340.2 -131.8 150.71 257.75 0.3811 0.3788
4 204.4 270.1 204.4 1Bl.9 0.0 199.7 389.9 400.6 440.3 271.1 -389.9 -200.9 163.47 235.39  0.125 90.19%2
5 208.9 234.1 208.9  151.4 0.0 178.5 245.2 440.7 491.8 302.56 -445.2 -252.0 165.54 jgz.38 -0.0646 0.0189
6. Z08.4 223.6 208.4 143.2 0.0 171.7 470.2 460.7 514.3 322.5 -470.2 -288.9 165.30 181.81 -0.1164 -0.0599
7 208.6 220.9 - 208.6 144.6 0.0 167.0 482.0 470.7 525.2 336.3 -482.0 -303.6 165.38 184.43  -0.139 -0,0976
'8 208.3.223.8 208.3 152.8 0.0 163.5 493.8 480.7 536.0 352.1 -493.8 -317.2 165.28 1%.73 -0.1675 -0.1327
9 203.6 227.0 203.6 163.0 0.0 158.0 528.4 510.7 566.3 388.6 -528.4 -352.7 163.12 213.70  -0.269) -0.2428
10 201.1 223.8 201.1 154.7 0.0 161.7 539.2 520.7 575.5 391.0 -539.2 -359.0 161.91 201.8% -0.3003 -0.2799
11 1¢%8.6 215.1 198.6 137.4 0.0 165.5 549.5 530.7 584.3 380.2 -549.5 -365.2 160.71 1772.56  -0.3191 -0.3127

- B-1 B-z B'-1  B8'-2 M-1 Y2  M'-1 M2 INCS - INCM DEV. TiRH D FAC OMGA-B LOSS-P  PD2/ WEFF-A YEFF-P
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL  TOTAL POl TOTAL TOTAL

w
~

1 0.0 £2.f-.62.42 23.21 0.4831 0.9307 1,0538 0.5188 -2.66 1.4 11.27 39.21 0.5367 0.1863 0.0362 2.5665 90.78 91.91
2 0.0 51.4 62.21 .28.06 0.5227 0.9188 1.1287 0.6501 -1.52 2.19 10.28 34.14 0.5352 0.1536 0.0302 2.5492 91.35 92.51
3 0.0 50.0 61.97 33.350.5623 0.8857 1.2030 0.6829 -0.47 2.92 9.9 28.62 0.529% 0.1281 0.0251 2.49%7 “1.78 92.76
4 0.0 47.9 62.26 48.08 0.6448 0.7607 1.3890 0.7632 0.36 2.6 12.28 14.18 40.5116 0.1275 0.0227 2.7556 ©:=.88 90.07
5 0.0 49.7 66.86 '59.93 0.5603 0.6513 1.5546 0.2418 0.59 2.54 14.37 . 4.92 0.4928 0.2018 0.0293 270575 75.07 81.06
6 0.0 49.9 66.02 63.43 0.6585 0.6195 1.6252 0.8933 0.88 2.62 13,14  2.59 0.4728 0.2182 0.0299 2.01B6 76.3%8 78.57
7. 0.0 48.8 66.48 64.30 0.6591 0.6118 1.6598 0.9313 1.04 2.71 11.92 2.18 0.4550 0.2103 0.028% 2.0i74 76.78 78.93
8 0.0 46.6 66.9% 63.97 0.658 0.6205 1.6937 0.9761 . 1.44 - 2.99 10.38 2.99 0.4347 0.1922 0.0265 2.0457 7B.49 B80.52
9 - 0.0 43.6 68.74 6A.B% 0.6423 0.6280 1.7861 1.0750 - 1.60 3.02 - 6.37 3.90 0.3983 0.1734 0.0234 2.1089 79.8% B1.®&2
10 0.0 - 45.3 69.39 66.38 0.6336 0.6152 1.8132 1.0748  1.2B 2.56 5.85 3.01 0.4061 0.2048 0.0258 2.09%% 76.25 78.57
1 0.0 50.0 69.99 69.20 0.6252 0.5864 1.8393 1.0640 0.9 2.28 6.59 O0.79. 0.4176 0.2371 0.0272 2.0675 7l.42 73.14
SL - v-1 V-2 - VM-1. VM2 V0-1  V0-2 U-1 g2 V-1 V'-2  V0'-1 W’-2  RHOVM-1 RHOVM-2  EPSI-1 EPSI-Z PLT TE
FT/SEC FT/SEC F1/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC LBM/FT2SEC DEGREE DEGREE - SPAN
1 51l.1 1086.2 511.1 655.5 0.0 866.1 990.8 1150.3 1114.9 714.5 -990.8 -284.3  27.80 50.90  29.326 Z9.450 0.0500
2 °550.9 1062.6 550.9 663.6 0.0 829.91054.3 1183.2 1189.5 751.8-1054.3 -353.2 23.40 52.27  24.321 25.591 D.1D00
3 590.2 1025.7 590.2 662.0 0.0 783.4 1116.3 1716.0 1262.8 790.8-1116.3 -432.6 30.87 52.78 19.586 21.704 0.1500
4 670.6 886.3 670.6 59%.3 0.0 655.2 1279.4 1314.5 1444.5 889.3-1279.4 -659.3 33.48 48.21 7.188 11.240 0.3000
5 685.4 768.2 685.4 496.6 0.0 586.1 1460.8 1445.8 1613.6- 992,8-1460.8 -859.7 32.9 39.40 ~3.693 1.03% 0.5000
6 683.7 733.7 683.7 470.0 0.0 563.4 1542.6 1511.5 1687.3 1058.1-1542.6 ~-948.0  33.86 37.24 -5.671 -3.431 Q.6000
7 684.3 724.8 684.3 474.3 0.0 548.1 1581.4 1544.3 1723.1 1103.,4-1581.4 -996.2 33.87 37.77 ~7.564 -5.59% 10.6500
8 683.5..734.3 683.5 501.4 0.0 536.5 1620.2 1577.1 1758.5 1155,1-1620.2-1040.6 33.85 40.23 -9.595 -7.602 0.7000
9 668.1 744.7 668.1 534.8 0.0. .518.3 1733.7 1675.7 1858.0 1274,9-1733.7-1157.3 33.41 43.77 -15.415 -13.909 0.8500
10 °658.8 734.3 659.8 '507.7 ~ 0.0° 530.4 1769.2 1708.5 1883.2 1282.8-1769.2-1178.0  33.16 ¢ 481.34 -17.207 -16.038 0.9000
11 51,7 705.7 651.7 450.8 0.0 542.9 1803.0 1741.3 1917.2 1280.4-1803.0-1198.4 32.92 36.37 -18.28% -17.918 0.9500
WC1/Al  WC1/AL T02/701 PO2/P01 EFF-AD  EFF-P
LBM/SEC  KG/SEC ; ROTOR - ROTOR
SOFT StM X %
40.26 - 196.47 1.3034 2.187%6 83.14 p4.88




AIRFOIL AERODYNAMIC SUMMARY PRINT
RN NO 111 SPEED CODE 5 POINT WD 2

105 PERCENT DESIGN SPEED (STATOR PERFORMANCE)
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LS1

V-1
M/SEC
343.0
335.1
324.0
284.3
248.9
239.0
237.1
240.7
246.8
246.2

- 241.2

B-1
DEGREE

51.0

49.7
47.9
- 44.6
45.8
46.0
45.0
43.2
40.8
42.3
45.0

V-1
£T/SEC
1125.4
1099.4
1062.9

932.9
816.5
784.3

778.0

789.9
809.7
807.8
791.3

V=2
M/SEC
290.7
290.5
289.8
253.6
217.4
211.1
213.3
220.2
229.6
228.9
224.3
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-v-2
FT/SEC
953.7
0953.1
951.0
832.1
713.3
692.5
699.7
722.8
753.2
751.1
735.9
NCORR
INLET
RPM

V-1

M/SEC
225.6
224.6
222:8
204.4
173.8
166.1
167.9
175.9
187.8
183.2
172.1

M-1

0.9810
0. 9%62
0.9231
0. 9055
0.6961
0.6657
0.6605
0.6715
0.6875
0.6821
0.6632

-1
FT/SEC

740.2

736.8
730.9
670.6
570.3
545.0
550.9
577.2
616.3
601.1

564.8

WCORR
INLET
LBM/SEC

13090.20 179.40

Vi-2

M/SEC
29.7
290.5
289.8
253.2
217.0
210.7
212.9
219.9
229.4
228.9
224.3

¥-2

0..8099
0.8109
0.8125
0.7094
0.6013
0.5823

0.5883

0.6096
0.6354
0.6300
0.6132

M-2
FT/SEC
953.7
953.1
950.8
830.8
712.0
691.2
698.4
721.3
752.7
750.9
735.8
WCORR
INLET
KG/SEC
81.36

Vo-1

M/SEC
258.4
248.7

235.2

197.6
178.1
171.9
167.4
164.3
160.0
164.5
168.9

INCS
DEGREE
-3.43
-2.75
-3.89
-8.41
-B.22
-7.82
-8.83
-10.65
-15.16
-15.9
~18.62

Vo-1
FT/SEC
847.7
816.0
771.8
648.5
584.4
564.0
549.4
539.2
525.1
539.7
554.2

Vo-2 RHOVM-1 RHOVM-2 EPSI-1 FPSI-2
M/SEC KG/M2 SEGC KG/M2Z SEC - RADIAN RADIAN
-3.5 271.51 345.21 0.4704  0.0831
~2.2. 275.08 353.57 0.4205 0.0719
-6.1 276.53 262.50 0.3659 0.0610
-14.1  256.61 327.97 0.2257 0.0288
-13.3  2i4.93 278.79 0.0851 -0.0131
~-12.9  205.02 270.23 -0.G223 -0.0338
~13.0- 208.31 273.37 -0.0798-0.0440
-11.9  220.03 282.58 -0.1189 -0.0544
7.7 237.61 2B89.98 -0.2115 -0.0804
-5.3 229.43 284.01 -0.2360 -0.08%
4.8 212.54 272.50 -0.2693 -0.0974
INCH DEV TURN = D-FAC OMEGA-B LOSS-P
DEGREE DEGREE DEGREE TOTAL TOTAL
-0.47 13.20 51.68 0.3232 0.2947 0.0678
0.37 1i.5% 50.10 0.3036 0.2485 0.0583
~0.52 9.65 = 49.08 0.2779 0.1699 0.0406
-4.17 6.8%  47.73 0.2897 0.0856 0.0216
-2.86 6.56 49.25 0.3304 0.0425 0.0115
-2.08 6.59 - 49.49 0.3302 0.0339 0.009%
-2.95 6.66 48.46- 0.317% 0.035% 0.0100
-4.66 7.16 46.26 0.2997 0.048% 0.0139
-8.94 10.45 42.68 0.2762 0.1192 0.0357
-9.70 - 12.47 43.63 0.2822 0.1456 0.0441
-12.48 15.20 46.23 0.2939 0.1719 0.0527
Vo-2 RHOVM-1 RHOVM-2 - PCT TE EpSI-1
FT/5EC LBM/FT2SEC LBM/FT2SEC  SPAN DEGREE
~-11.4 55.63 70.70 0.0330  26.952
-7.4 56.34 72.41 0.0901 24.098
-20.1 56.64 74.24 0.1310  20.965
~46.2 52.56 67.17 0.2989 12.933
-43.6  44.02 57.30 0.5086 3.733
-42.4 41.99 55.35 0.6103 ~-1.849
~42.7  42.66 55.99 0.6593 -4.573
~39.2 45.06 57.87 0.7107 ~-6.811
-25.2 48.66 59.39 ~ 0.8%20 -12.119
-17.3 46.99 58.17  0.9101 -13.524
-15.9 43.53 55.81 0.9571 -15.457

T0/70 PO2/POL PO/P) - EFF-AD EFF-P

STAGE STAGE STAGE - STAGE

¥ X

1.3034 0.9588 2.1062 ° 78.16 80.30

Po2/

PO1
0.8645
0.8895
0.9281
0.9704

0.9883

0.9914
0.9510
0.9873
0.9576
0.9611
0.9561

EPSI-2
DEGREE
4.763
4.117
3.495
1.648
-0.753
-1.939
-2.523
-3.117
-4.606
~5.123
-5.580

PO/PO

STABE

2.2186
2.2672
2.3145
2.1813
2.0275
1.9976
2.0043
2.0299
2.0392
2.0i66
1.9736

T0/T6 XEFF-A ¥EFF-P
STAGE TOT-ST6 TOT-5T6

1.3302
1.3353
1.3250
1.2938
1.2897
1.2908
1.2888
1.2892
1.2975
1.3111
1.3238

75.12
78.55
83.35
84.9%
77.24
75.18
76.12

71,51

75.89
1.3
66.26

77.71
80.84
85.13
£6.50
79.36
77.45
78.31
79.61
78.15
73.99
69.28
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M/SEC
155.9
168.0
179.9
204.2
210.3
210.1
210.0
209.3
202.5
199.6

197.3

B'-1

DEGREE
62.41
62.18
61.9%
62.30
64. 72
65.86
66.36
66.92
68.93
69.59
70.15

VM-1

511.6
551.4
590.4
670.1
690.0
689.3
689.2
686.6
664.3
655.0
647.3
WC1/AL
KG/SEC
S
196.356

vmM-2

M/SEC
169.2
200.1
196.1
173.6
150.6
143.2
147.3
155.2
155.4
143.9
126.9

B*'-2

DEGREE

22.58
27.79
33.77
48.28
59.00

. 62.58

63.01
62.75
64.98
66.98
69.85

YM-2

FT/SEC

653.6
656.5
643.3
569.6
494.1

4697

483.3
509.2
510.0
472.3
416.4

OOGOOPL\Oﬁ'Q
COOCOOOUHIOO

Vo-1
M/SEC

0.0
0.0
0.0

0.0

0.4832
0.5227
0.5620
0.6438
0.6646
0.6638
0.6636
0.6609
0.6378
0.628L
0.6201

-1
FT/SEC FT/SEC

0.¢

189.7
- 178.6
172.9
182.2

0.9454
0.9190
0.8770
0.7581
0.6703
0.6392
0.6377
0.6458
0.6367 1.7832 1.0189
0.6213
0.5985

AIRFOIL AERODYRAMIC SUMMARY PRINT
RUN- NO 111 SPEED CODE S POINT HO 3

105 PERCENT DESIGN SPEED (ROTOR PERFORMANCE)

u-1
M/SEC
302.1
321.5
340.4
390.1
445.5
270.4
482.3
491.1
528.7
539.5
549.8

U-2
M/SEC
350.8
350.8
370.8
400.9
440.9
460.9
470.9
481.0
511.0
521.0
531.0

V0-2

M/SEC
267.1
255.5
240.7
207.8

182.6
175.5
177.6

M2 m-1 o M2
1.0536
1.128% 0.6402
1.2026 0.6647

1.3880 0.7270

0.6132

1.5567 0.8105
1.6278 0.8623
1.6620 0.9018
1.6948 0.9442

1.8099 1.0119
1.8361 1.0006

V0-2 U-1 u-2

876.3

yr-1

M/SEC
340.0
362.8
385.1
440.4
492.6
515.2
526.0
536.6
566.2
575.3
584.1

INGS

DEGREE

=2.67
~1.55
-0.48
0.39
0.55
0.73
0.92
1.40
1.79
1.49
1.11

v'-1

991.4 1151.0 1115.6

838.4 1054.9 1183.8 1190.3
789.8 1117.0 1216.7 1263.4

¥ 681.7 1280.1 1315.2 1444.9

622.4 1461.6 1446.6 1616.3
599.1 1543.4 1512.3 1690.4 1026.9-1543.4 -913.2
585.9 1582.3 1545.2 1725.9 1074.1-1582.3 -959.7
576.0 1621.1 1578.0 1760.5 1124.0-1621.1-1002.0
567.3 1734.7 1676.6 1857.5 1220.9-1734.7-1109.2
582.8 1770.1 1709.4 1887.4 1221.6-1770.1-1126.7
597.7 1804.0 1742.3 1916.6 1217.9-1804.0-1144.5

V-2 W0'-1 V0'-Z RHOVM-1 RHOYM-2  EPSI-1 EPSI-2
M/SEC M/SEC M/SEC KG/MZ2 SEC XG/M2 SEC RADIAN RADIAN
216.1 -302.1 ~-83.7 135.65 253.96 0.5112 0.5144
226.1 ~321.5 -105.3 143.45 258.56  0.4231 0.4473
235.3 -340.4 =130.1 150.55 256.08  0.3390 0.3797
239.6 -39).1 ~193.1 163.19 229.44 0.1270 0.19%0
292.9 -445.5 -251.2 165.95 197.62 -0.0606 0.0190
313.0 -470.4 -278.3 165.85 187.9% -0.1191 -0.0581
327.4 -482.3 -292.4 165.83 154.51 -0.1466 -0.0955
342.6 -495.1 -305.4 165.48 206.52 -0.1795 -D.1319
372.1 -528.7 -338.1 162.36 208.22 -0.2819 -0.2872
372.3 -539.5 -343.4 161.00 151,21 -0.3100 -0.28%5
371.2 -549.8 -348.8  159.83 166.96 -0.3240 -0.3156
iNCM . DEV  TIRN D FAC GMEGA-B LOSS-P P02/ WEFF-A XEFF-P
DEGREE DEGREE DEGREE TOTAL TOTAL  POL TOTAL TOTAL
1.42 10.63 39.83 0.5357 0.1354 0.0268 2.6518 93.39 93.22
2.17 '10.61 38.39 0.5864 0.1142 0.0225 2.6217 93.62 95.582
2.90 10.32 28.13 0.5465 0.1051 0.0205 2.5843 93.27 93.09
2.68 12.48 14.02 0.5820 0.1293 0.0229 2.3743 89.08 %0.28
2.40 '13.44 5.72 0.5195 0.1900 0.0289 2.1815 81.28 83.20
2.46 12,28 3.29 0.4988 0.2052 0.0289 2.1453 78.85 80.97
2.60 10.63 3.36 0.4802 0.19%58 0.0276 2.1556 79.46 81.53
2.96  9.16 -~ 4.17 0.4611 0.1815 0.0261 2.18%7 B80.69 B82.67
3.21 -~ 6.50 3.9 0.4372 0.1957 0.0263 2.2112 78.43 BO.67
2.9 6.46 2.61 0.4477 0.2341 0.0287 2.198% 74.28 76.93
2.4  7.23 0.31 0.45%2 0.2754 0.0295 2.1738 £9.93 72.98
V-2 VW'-1 W'-2  RHOVM-1 REOVM-2 EPSI-1 EPSI-2 PCT TE
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC LBM/FTZSEC DEREE DEGREE SPAN
709.0 -991.4 -274.7  27.78 52.01  29.290 29.476 0.0500
741.8-1054.9 -345.4 29.38 52.9% 24.240 25.628 0.1000
772.1-1117.0 -426.9 30.83 52.45 19.423 21,758 0.1500
851.9-1280.1 -633.5 - 33.42 46.99 7.278 11.229 0.3000
961.0-1461.6 -BZ4.2 33 93 40.47 -3.472 1.091 0.5000
33.97 38.49 -6.825 -3.330 0.6000
33.96 39.84 ~8.397 ~5.472 0.6500
33.89 42.30 -10.278 -7.560 0.7000
33.25 42.65 -16.154 -14.163 0.8500
32.97 39.16 -17.762 ~16.302 0.9000
32.73 353.20 -18.566 -18.08% 0.95500
1027701 PO2/PO1 EFF-AD  EFF-P
ROTOR  ROTOR

, % %
1.3197 2.2953 -~ 83.79 . 85.55
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v-1 v
M/SEC  M/SEC
344.0  278.1

334.8 2773
320.8 270.0
283.4  230.4
255.0  199.4
2454  193.7
245.5 = 198.2
248.9  206.8
250.2  213.6
249.1 212.5
245.6  209.4
'B-1  B-2
DEGREE  DEGREE

51.6 0.3

50.4 0.5

43.0 0.0

47.0 -2.5

47.9 3.2

48.1  -3.7

46.9 -3.4

45.2  -2.5

446  -1.7

46.7  -1.1

49.7  -0.7

V-l v

FT/SEC FT/SEC
1128.8  912.6

1098.4  909.7
1052.6 886.0
930.0  756.0
836.6  654.2
805.0  635.6
805.6 650.4
816.7 678.5
821.6 700.8
817.3  697.1
5.9 687.1

NCORR
INLET
RPM
13086.70

M-1

M/SEC
223.7
221.2
216.1
195.2
171.0
163.7
168.0
175.6
179.0
171.7
160.6

M-1

0.9821
0.9530
0.9108
0. 7980
0. 7091
0.6792
0.6798
0.6857
0.6901
0.6819
0.6673

M-1
FT/SEC
733.9
725.8
708.9
640.3

561.1

537.1
551.1
576.1
587.4
563.4
526.9
WCORR
TNLET
LBM/SEC
178.30

-2

M/SEC
278.1
277.3
270.0
230.2
I99.1
193.3
197.9
206.6
213.5
212.4
209.4

M-2

0.7683
0. 7681
0.739%
0.6355
0.5439
0.5273
0.5403
0.5647
0.5812
0.5745
0.5622

VM-2
FT/SEC
912.6
909.7
886.0
755.3
653.1
632.3
649.3
672.8
700.5
697.0
687.0
WCORR
INLET
KG/SEC
8l.32

w0-1

M/SEC
261.4
251.3
2371
205.6
189.1
182.8
179.1
176.4
17.1
180.5
185.9

INCS
DEGREE
-2.%
-2.02
-2.78
-6.01
-6.05
-5.65
-6.91
-8.61
~11.33
-11.51
-13.%

Vo-1
FT/SEC
857.7
824.5
778.1
674.5
620.6
599.7
587.5
578.9
574.5
592.1
609.8

AIRFOIL AERODYNAMIC SUMYARY PRINT
RN NO 111 SPEED CODE 5 POINT N0 3

Vo-2
H/SEC
1.5
2.7
-0.1
-10.1
-11.3
~-12.3
=11.7
-9.2
~6.3
-4.2
2.7

Incw
DEGREE
0.11
1.11
0.60
-1.7%6
-0.69
0.08
~1.06
~2.61
-5.11
-5.27
-7.82

-2
FI/SEC
5.1

RHOVIE-1 RHOVM-2 EPSI-1  EPSI-2
KG/M2 SEC KG6/M2 SEC RADIAN - RADIAN
276.81 364,99 0.4715 0.0811
278.36 371.91 0.4213 0.0680
275.08 369.39 0.2669 0.0560
251.09 320.49 0.2186 0.0237
218.98 273.47 0.0581 -0.0147
209. 70 265.27 -0.0289 -0.0332
216.36 271.81 -0.0698 -0.0423
227.63 284.36 -0.1034 -0.0518
232.11 288.40 -0.1952 -0.0778
219.89 281.91 -0.2233 -0.0873
202.78 272.38 -0.2638 -0.0964
DEV  TURN  D-FAC OMEGA-B LOSS-P
DEREE DEGREE TOTAL TOTAL
18,17 51.30 0.359% 0.2123 0.0489
12.51 49.86 0.3381 0.1590 0.0373
10.82  49.02 0.3260 0.099 0.0238
7.50  49.47 0.3708 0.0605 0.0153
6.82  51.17 0.4266 0.0647 0.0175
6.45 51.80 0.4315 0.0623 0.0173
6.78° 50.23 0.4144 0.0611 0.0173
7.73 47.74 0.3859 0.0523 0.0150
10.68  46.29 0.3662 06.083% 0. 0249
12.67  47.85 0.375 0.1006 0.0305
15.70 50.40 0.3863 0.1174 0.0350
RHOVM-1 RHOVM-2  PLT TE EPSI-1
LBM/FT2SEC IBW/FT2SEC  SPAN DEGREE
56.69 78.75 0.0430 27.018
57.01 76.17 0.0901 24.173
56.34 75.65 0.1510  21.020
51.42 65.64 0.2989 12.524
34.85 56.21- 0.5086 3.329
42.95 54.33 0.6103 ~1.655
44.31 55.69 0.6598 -4.000
46.62 58.24 0.7107 -5.927
47.54 59.07 - 0.820 -11.183
45.094 57.74 0.9101 -l12.822
41.53 55.79 0.9571 -15.116
T0/T0 PO2/POL PG/PO  EFF-AD EFF-P
STAGE ¢ STAGE STAGE STAGE
% *
1.3197 0.9%90 2.2241 80.24 82.31

Po2/

POL
0.9023
0.9297
0.9588
0.979%6
0.9818
0.9335
0.9837
0.9857
0.9773
0.9731
0.9697

£PSI-2
DEGREE
4.646
3.896
3.210
1.355
~0.832
~2.421
-2.969
-4.460
'5&905
~5.521

PO/PO
STAGE
2.3918
2.4327
2.4288
2.2636
2.1347
2.10%0
2.1257
2.1590
.1610
.1393
2.1076

10/1) XEFF-A XEFF-P
STAGE  TOT-STG TOT-ST6

1.3337
1.3377
1.3264
1.3051
1.3073
1.3091
1.3088
1.31:2
1.3236
1.33%
1.3552

82.28
85.59
88.39
85.13
78.63
76.83
77.84
73.26
75.85
71.45
66.80

85.29
87.26
84.73
87.62

#
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‘ AIRFOIL AERDDYNAMIC SUMMARY PRINT ,
105 PERCENT DESIGN SPEED {ROTOR PERFORMANCE) RUN NO 111 SPEED CODE 5 POINT HO 4

V-1 y-2 o W-1 vs2 wW-1 ¥0-2 g-1 ¥z vi-1 V2 W'-1 W'-2 RHOVM-1  PRHOVM-Z  EPSI-1 EPSI-2
N/SEC M/SEC M/SEC M/SEC M/SEC M/SEC WM/SEC M/SEC M/SEC M/SEC M/SEC M/SEC KG/M2 SEC XG6/M2 SEC RADIAN PADIAN

g

1 158.6 333.5 155.6 19%4.8 0.0 270.6 302.6 351.3 340.Z 210.8 -302.6 -86.6 135.17 251.8¢  ©.5119 0.515%2
2 187.6  323.6 167.6 195.2 0.0 258.1 321.2 361.3 363.0 220.8 -321.9 -103.2 142.95 256.01  0.4242 0.448%
3 179.5 309.¢ 179.5 199.8 0.0 233.1 340.9 37i.3 285.3 229.9 -340.9 ~128.3  150.06 253.11  0.3907 0.383%
4 204.3 273.5 204.3 170.2 6.0 214.2 390.7 401.4 440.9 252.0 -390.7 -187.2 152.97 229.05  0.1305 0.1967
5 211.4 247.2 211.4 14B.4 G.0 197.7 446.1 441.5 483.6 285.4 -436.1 -243.B 166.16 199.09 -0.059% 90.0215
6 211.3: 240.1 211.3 143.7 0.0 1924 471.0 461.5 516.3 305.1 -471.0 -269.2 166.14 192.92  -0.1223 -0.0556
7211.1 241.2 2i1.1 150.3 0.0 183.5 482.9 471.6 527.0 320.4 -482.9 -283.0 1866.03 203.12 -0.1536 -0.0%23
8 209.8 243.4 209.8 156.9 0.9 186.1 494.8 4Bl.6 537.4 334.6 -494.8 -235.5 165.48 213.32  -0.1B9% -0.1305
9 201.4 239.0 201.4 1350.4 0.0 185.8 529.4 511.7 566.4 358.9 -529.4 -325.8 161.60 206.03  -D.2835 -0.2502
10 188.3  234.7 198.3 135.3 0.0 1%1.8 3540.2 521.7 575.5 355.6 -540.2 -329.9 160.09 181.53  -D.31%2 -0.2877
11 - 19%.0 229.5 19%.0 118.8 6.0 19%.3 550.6 531.7 584.4 355.8 -550.6 -335.4 158.95 158.06 -0.329% -D.3177

B-1 B-2 B*-1 B'-2 M-I M2 M'-1 M-2 INCS INCM DEY  TURN D FAC OMEGAR-B LOSS-P PORJ XEFF-A XEFF-P
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGAEE DEGREE TOTAL  TOTAL POl TOTAL TOTAL
0.0 54.0 62.50 22.27 0.4814 0.9434 1.0528 0.5965 -2.58 1.51 10.33 40.23 0.5625 0.i217 0.0238 2.5693% 94.13 94.82
0.0 53.0 62.28 27.92 0.5208 0.9134 1.1276 0.6232 ~1.44 2.27 10.14 34.36 0.5623 0.1013 0.0199 2.6607 94.81 95.12
0.0 52.1 62.06 34.12 0.5500 0.8700 1.2017 0.6473 -0.38 3.00 10.67 27.9¢ 0.5616 0.0935 0.0181 2.5815 94.10 94.82
0.0 51.8 62.33 47.97 0.6431 0.7629 1.3879 0.57 0.43 2.71 12.17 14.36 0.5608 0.1215 0.0217 2.3%1 90.¢ 91.18
53.0 63.64 58.61 0.667 0.6810 1.5586 0.7862 0.47 2.32 13.04 6.03 0.5461 0.1830 0.0282 2.2707 B2.56 B4.43
53.0 65.78 61.60 0.€672 0.5582 1.6301 0.8365 0.6% 2.37 11.40  4.09 0.5209 0.1998 0.02%0 2.2506 80.18 B2.29
51.1 66.31 61.75 0.6663 0.6612 1.6638 0.8786 0.B7 2.55 9.37 4.56 0.5007 0.1881 0.0277 2.2708¢ 8l.02 £83.06
49.5 66.93 61.70 0.6621 0.6673 1.6957 0.9172 1.41 2.97 8.11 5.23 0.4837 0.1790 0.0267 2.2368 Bi.67 B83.66
50.6 €9.13° 64.92 0.6333 0.6590 1.7811 0.9743 1.99 3.41 ~6.44 4.21 0.46% 0.2153 0.0290 2.3015 77.18 79.67
54.5 69.8) b67.46 0.6228 0.6317 1.807 0.%97 1.69 3.07 6.93 2.3%4 0.483% 0.2602 0.0313 2.2832 R.57 5.2
58.6 70.32 70.3% 0.6151 0.6128 1.8338 0.9502 1.28 2.61 7.73 -0.02 0.4936 0.2385 0.0312 2.2645 68.77 72.09

V-1 . V-2 oyl VM2 VOl V02 -1 y-z ¥-1 V'2 o VW'-1 W*-2 RHOVM-1  RHOVM-Z  EPSI-1 EPSIZ2 POV IE
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FI/SEC FT/SEC IBM/FT2SEC IBM/FIZSEC DEGREE  DEGREE SPAN

wa
~

bt
o

Popo
OOCOOD

bty
IR0 (0 N O U B G 1O b
P

+

w
™~

o ot

1 510.4 1094.1 510.4 639.2 0.0 B83B.0 992.7 1152.5 1116.2 691.7 -992.7 -264.5  27.68 51.58 - 29.328 29.521 0.0500
2 550.0'1061.7 550.0 640.4 0.0 8346.8 1056.3 1185.4 1150.9 724.3-1056.3 -338.6 29.28 52.43  24.303 25.6% 0.1000
3 589.1 1013.8 589.1 626.0 ~ 0.0 797.5 1118.5 1218.3 1264.1 754.3-]1118.5 -420.8 30.73 51.8%  19.523 21.B3% 0.1500
4 670.3 897.5 679.3 558.3 0.0 702.7 1281.8 1317.0 1446.5 830.1-17B1.8 -614.3 31338 £5.91 7.475  11.270 0.3000
5 693.5 811.2 693.5 487.1 0.0 648.7 1463.6 1448.6 1619.6 936.5-1463.6 -799.8  34.03 20.77 -3.404 1.233 0.5000
6 693.3 787.8 6£93.3 471.5 0.0 631.1 1585.5 1514.3 1693.9 1001.2-1555.5 -883.2  34.03 39.51 -7.006 -3.131 0.6000
7.692.5 791.2 692.5 493. 0.0 618.7 1585.4 1547.2 1729.2 1051.4-1585.4 -928.5 34.00 51.60 -8.801 -~5.279 0.5500
B 688.4 798.7 688.4 5i4.9 0.0 610.5 1623.3 1580.1 1763.2 1097.8-1623.3 -9%9.6  33.89 43.69 -10.B55 -~7.475 0.7000
9 665.8 784.3 660.8 493.3 0.0 609.7 1737.0 1678.8 1858.4 1177.3-1737.0-1065.1  33.10 41.79 -15.81% -14.336 0.8500
0 650.7 770.0 650.7 443.8 0.0 629.2 1772.5 1711.7 1888.1 1169.9-1772.5-1082.5  32.79 37.18 -18.288 -16.486 0.9000
1 643.1 753.0 643.1 389.9 0.0 £33.2 1806.4 1734.6 1917.5 1167.4-1806.5-1100.4  32.55 32.37 -18.851 -18.202 D.9500
Wi/Al  WCI/AL 02/101 PO2/POL [EFF-AD  EFF-P
LBM/SEC KG/SEC ROTOR  ROTOR
SQFT S % *
40.17 . 196.03 1.33353 2.3753 84.07 85.87
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V-1
W/SEC
383.3
333.0
318.5
285.0
258.8
252.1
253.7
256.5
255.6
253.7
251.3

B-1
DEGREE
52.6
51.4
50.1
48.5
49.7
49.8

48.2

46.8
47.5
50.3
53.2

V-1
FT/SEC
1126.4
1092.4
1044.9

- 935.1

8:9.1
827.2
832.3
881.5
838.6
832.5
824.4

13089.40 173.00

V-2
M/SEC
265.6
263.0
253.7
218.0
190.8
186.6
192.1
199.9
204.7
202.9
200.7

B8-2
DEGREE
1.0
0.5
-0.3
-1.8
-2.8
-3.1
~2.6
-1.8
~-1.5
=1.0
=0.2

V-2
FT/SEC
871.5
82.7
B832.4
715.4
625.9
612.2
630.3
655.9
671.8
665.8
658.5
NCORR
INLET
RPM

el
W/SEC
218.4
215.5
2109
19.7
167.7
162.8
169.0
175.5
173.1
162.8
151.9

M-1

0.9764
0.9453
0.9008
0.7989
0.7160
0.6942
0.6987
0. 7054
0.6981
0.6876
0.6759

yM-1
FT/SEC
716.5
707.0
688.9
625.6
550.2
534.0
554.7
575.7
567.9
534.3
398.2
WCORR
INLET
LBH/SEC

Vi-2

Y¥/SEC
265.6
262.9
253.7
217.9
190.5
186.3
151.9
193.8
204.7
202.9
200.7

M-2

0.7281
0.7225
0.6979
0.5958
0.5158
0.5030
0.5186
0.5402
0.5459
0.5412

0.5315

¥N-2
FT/SEC
871.4
B862.7
832.4
715.0
525..
611.3
£29.7
655.6
671.5
665.7
653.5
WCORR
INLET
K5/SEC
81.18

-1

M/SEC
264.9

253.8
239.4
211.8
197.1
192.6
189.1
187.0
188.6
19.6
200.2

INCS
DEGREE
-1.80
-1.01
-1.71
-4.50
~4.31
=-4.01
~5.58
-6.9%
-8.40
-7.93
-10.38

VO-1
FT/SEC
269.2
832.7
785.6

695.1

646.8
631.8
629.5
513.7
616.9
638.5
656.8

AIRFOIL AERODYRAMIC SUMMARY PRINT
VD-2  RHOVM-I  RENM-2 EPSI-1
MWSEC KG/MZ SEC KG/#Z SEC RADIAR

5.0 2Z75.8% 367.83 0.4718
2.5 275.% 371.44 D.4218

-1.3  272.22 364.28 0.3656

-6.8 250.44 31%.91 0.2159

-9.3 219.93 274.27 0.0604
~-10.0 213.63 266.53 -0.%210

-8.6 223.24 27510  -0.0578

5.5 232.73 286i.6% ~0.083%

-5.3 227.87 281.54 ~0.1800

3.6 2i1.27 279.8% -.2124

-0.9 194.51 271.60 ~0.2577
neM DEV TIRN  D-FAC OMGA-B

DEGREE DEGREE DEGREE TOTAL

115  14.91 51.60 0.3%2 0.1851

2.12 12.49 50.89 0.3790 0.13%

1.66 10.55 50.35 0.3756 0.09%9
-0.26  8.22  50.26 0.4220 0.0553

1.0% 7.28 52.45 0.478%4 0.0658

1.2 7.03  52.85 0.4853 0.0751

0.29 7.58  50.78 0.4639 0.0750
-0.97  8.69 48.41 0.4378 0.06%0
-2.13 10.9 4B.99 0.4275 0.0759
-1.69 12.77 51.384 0.43%6 0.0885
-4.28 16.18 53.49 U.4500 C.102%
Vo-2 RHOVHE-1 RHOVM-2  PLT TE

FT/SEC LBM/FT2SEC LBM/FT2SEC  SPAN

18.5  56.29 75.33 0.D430

8.0 56.52 76.07 0.091

-4.2 5575 74,61  0.1210
~22. 51.29 54,91 0.2939
-30.4  45.0% 56,17  0.5086
-32.7 43.75 54.60 0.6103
-28.3 45.72 56.33 0.6598
"'18.0 47-68 58» 71 ﬂ- 7107
-17.2  46.67 58.89  0.8520
-11.9 43,27 57.31 2.9101

-2.% 3.8 55.63  0.9571

RUN N0 111 SPEED CODE

EPSI-2
RADIAN
0.0805
0.0673
0.0559
0.0257
-0.0117
00299
-0.0388
-0.0481
-0.0752
-0.085%
-0.0355

LOss-p

FOTAL
0.0326
0.0322
0.0217
0.0165
0.0178
0.0209
0.212
0.018%
0.9227
0.0258
0.0313

£p51-1
DERREE
27.033
23,170
20,547
12.371

3.452
-1.204
-3.310
-5.064

-14.768

T0/10 PO2/POL PY/PO  EFF-AD EFF-P

STAGE

STAGE

STAGE

STAGE
x

%
1.3333 0.9708 2.3050° B80.80 B2.89

T

N

5 POINT 8O 2

PO2S

POL
0.8155
0.9301

0.9639

0.9779
0.%11
0.979%
0.9791

.9519
0.9759
0.9763
0.9731

EPSI-2
DEGREE
4.61%
3.855
3.208
1.471
-0.672
-1.715
-2.223
2.758
-£.308
4851
-5.469

PO/P3

STARE

2.469%)
2.5948
2.4750
2.3327
2.2240
2.20%9
2.2263
2.2568
2.2531
2.2301
2.2082

RLTAL

REFF-A

XEFF-P

STABE TOT-STG TOT-Si6

1.3478
1.3405
1.3262
1.3147
1.3205
1.3255
1.3258
1.3284
1.3575
1.26%6
1.3815

85.65
87.62
89.71
£5.57
80.0:
77.84
78.88
79.59

i5.13

m'm
65.35

%.45
89.10
%. 33
B88.52
2.1
8012
81.05
81.88
.77
73.68
£9.581
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P A0 OO SN U D LN

ot ot
B ESwooswauidwnm

Pt 2D 4D € g YUY S DN

oraen

V-1
#/SEC
155.0
187.0
178.9
203.9
212.1
212.2
211.8
219.2
200.9
197.7
1%5.4

V-2
M/SEC

322.5
307.4
276.4
252.8
247.6
759.6
251.6
246.9
243.0
238.8

- B-2
DEGREE
- 55.1
0.0 854.2
53.3
53.1
54.3
54.0
52.1
51.1
53.7
57.4
61.2

I

.

TR

uacogbc&c
DOoO0O00OOO0

h

V-l V2
FT/SEC FT/SEC
508.5 1094.9
548.0 1058.0
585.8 1008.7
669.1 907.0
695.0 829.4
696.3 B12.5
631.9 818.8
689.7 825.6
659.0 &10.2
648.6 797.3
641.1 783.5
WC1/A1
LBM/SEC
SQFT
20.13

333.7

W1 vz w-l
M/SEC M/SEC M/SEC
155.0 189.7 0.0
167.0 189.0 0.0
178.9 181.8 0.0
203.9 167.0 0.0
212.1 137.4 0.0
212.2 1448 0.0
211.8 152.1 0.0
210.2 156.8 0.0
200.9 144.3 0.0
197.7 129.7 0.0
1%5.4 1i6.3 0.9
B'-1 B'-2 M1
DEGREE DEGREE

62.60 21.87 0.47%
62.38 28.00 0.5185
62.17 34.46 0.5575
62.40 37.59 0.5417
64.56 58.00 0.6697
65.7 60.75 0.6701
66.27 60.69 0.568
66.93 60.8 0.6631
69.22 64.78 0.6313
69.89 67.48 0.6205
70.40 70.33 0.6128
Wl W2 W-1
FT/SEC FT/SEC FT/SEC
508.5 622.5 0.0
543.0 620.3 0.0
586.8 6€06.4 0.0
669.1 548.0 0.0
695.0 483.5 0.0
696.3 475.2 0.°
694.9 493.0 0.0
689.7 514.5 0.0
659.0 475.6 0.0
648.6 425.6 0.0
641.1 375.1 0.0
wl/al

KG/SEC

S

195.81

AIRFOIL AERODYNAMIC SBEAARY PRINT

105 PERCENT DESIGN SPEED (ROTOR PERFORMANCE)

Vo-2

M/SEC
274.5
261.2
245.7
229.3
205.4
200.9
197.9
195.8
199.9
205.5
209.7

-1
M/SEC
302.7
322.1
351.1
390.9
446.3
471.3
483.2
£95.0
529.7
540.5
550.9

V-1

W/SEC
330.1
362.8
385.1
450.9
493.2
516.9
527.6
537.8
566.5
575.5
584.5

INCS
DEGREE
~2.48
~1.35
-0.27
0.50
0.39
0.57
0.82
1.41
2.08
1.78
1.36

y-2
Y/SEC
351.5
361.5
371.5
491.6
451.7
461.8
471.8
481.9
512.0
522.0
532.0

M'-1

0.9418 1.0520 0.5778
0.9078 1.1266 0.6024
0.8533 1.2005 0.6279
0.7688 1.3873 0.6857
0.6940 1.5603 0.7647
0.6765 1.6320 0.8153
0.6816 1.6655 0.8559
0.6863 1.6967 0.8375
0.5651 1.7804 0.9266
0.61%0 1.8066 0.9136
0.6331 1.8330 0.9068

w2 - Ui U2 V-1
FT/SEC FT/SEC FI/SEC FT/SEC

%-2 M2

900.7 993.2 1153.1 1115.8

857.1 1056.9 1186.0 1190.5
£06.0 1119.1 1219.0 1263.6
722.7 1282.5 1317.7 1446.5
673.9 1464.4 1449.4 1621 .4
659.0 1546.3 1515.2 1695.9

RUM KO 111

vz W1 W2
M/SEC - M/SEC M/SEC
205.7 302.7 ~76.9
214.0 -322.1 -100.2
223.6 -341.1 -125.8
246.56 -390.9 -181.%4
278.5 —446.3 -236.3
298.4 -471.3 -260.9
313.4 -483.2 -275.0
325.4 -495.0 -285.1
344.0 -529.7 -312.0
342.1 -540.5 -316.5
332.0 -550.9 -322.4

mew - DEV TR

DEGREE DEGREE DEGREE

1.61 9.93 40.72
2.37 10.21 34.38
3.11 11.01 27.7%
2.78 11.78 14.81
2.25 12.84  6.56
2.30 10.45 4.95
2.50 8.31 5.58
2.97 7.26 6.07
3.50 6.30 4.44
3.16 6.5 2.31
2.69 7.72 0.07
V2 W'-1 W2

671.7 -993.2 -252.5
702.1-1056.9 -328.9
733.6-1119.1 -412.9
£09.0-1282.5 -595.0
913.8-1465.4 -775.4
979.2-1586.3 ~856.2

649.2 1585.3 1548.1 1730.9 1028.1-1585.3 -B98.9
645.6 1624.2 1581.0 1765.5 1067.5-1624.2 -935.4
656.0 1738.0 1579.7 1858.7 1128.8~1738.0-1023.8
674.2 1773.5 1712.7 1888.3 1122.3«1773.5-1038.5
587.9 1807.4 1745.6 1917.7 1122.2-1807.4-1057.7

T02/T0L PO2/P01 EFF-AD  EFF-P
ROTOR - ROT(R

1.3573 2.4552

FT/SEC FT/SEC FT/SEC IBM/FT2SEC 1B¥/FT2SEC

x %
Bi.19 86.04

SPEED TODE 5 POINT KO 5

RIOVM-1  EHOVM-2 EPSI-1 EPSI-2
KG/M2 SEC KG/M2 SEC RADIAN RADJAN
13478  287.%  0.5118 0.5158
142.56 250.61 0.4237 0.58%)
149.67 238.17 0.3814 0.3799
162.80  228.62  0.1346 0.1%59
166.49  201.S9 -0.0565 0.0217
166.54  199.01 -0.1235 -0.0538
166.35  210.30 -0.1576 -0.0919
165.66  217.65 -0.1952 -0.1310
161.3%  199.71 -0.2987 -0.2521
159.78  176.95 -0.3229 -0.28%2
158.62  156.83 -0.3310 -0.3185
D FAC OMGA-B LOSS-P P02/ XEFF-A XEFF-P
TOTAL  TOTAL P01 TOTAL TOTAL
0.5823 0.1229 0.0241 2.732% 98.15 95.92
- 0.5819 0.1037 0.0206 2.6858 9.30 95.0%
0.5760 0.093% O0.0180 2.6058 393.20 94.93
0.5780 0.1172 0.0210 2.4629 90.67 91.76
0.5586 0.1751 0.0276 2.3619 83.77 85.60
0.5393 0.1919 0.0287 2.3589 81.63 53.68
0.5202 0.1320 0.0277 2.3813 82.30 83.30
0.5077 0.1811 0.0277 2.4067 82.15 85.19
0.5032 0.2357 0.0319 2.4063 76.08 78.81
0.5161 0.2772 0.0333 2.3%0 71.98 75.15
0.5243 0.3116 0.0326 2.37%6 65.7 72.21
RHOVM-1  RMWM-2  EPSI-1 EPSI-2 PCT TE
DEGREE DEGREE SPAN
27.60 50.%  29.304 29.553 0.0500
29.20 51.33  24.275 25.725 9.1000
30.65 50.83  19.550 21.76 0.1500
33.34 26.82  7.713 11.225 0.3000
33,10 £1.37  -3.238  1.245 0.507
3811 40.76  -7.073 -3.085 0.6000
34.07 43.07  -9.027 -5.263 0.6500
33.92 4458 -11.183 -7.305 0.7000
33.04 30,90 -17.112 -14.45% 0.8500
32.72 36.24 ~18.500 -16.568 0.9000
32.49 31.71 -18.958 -18.250 9.9500
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V-1
M/SEC
342.3
330.7

315.8

286.7
263.3
258.6
261.0
263.7
262.7
261.1
259.3

B-1

DEGREE
53.8
52.7

- 51.3
49.9
51.1
51.0
49.5
48.6
50.5
53.2
55.9

V-1
FT/SEC
1723.0
1085.2
1036.1

930.6

863.9
BA8.6
856.5
855.2
861.8
856.5
850.8

V-2

M/SEC
250.1
246.0
236.5
207.2
186.8
181.3
187.0
19%.2
199.5
198.5
198.3

B-2

DEGRZ

1.3

0.
0.
-1.3
-2.
-3.
-2.
-1.
-0.
-0.
0.

u)&:u:k‘rﬂricntdcncn

V-2

FT/SEC

820.7
807.2

- 775.9

680.0
606.2
5%.9
613.6
637.2
654.5
651.4
650.8

NCORR
INLET
“RPH

vM-1

M/SEC
212.0
208.3
202.9
186.3

16\.5;
1627

169.6
174.4
167.7
157.1
146.9

M-1

0.9705
0.9349
0.8904
0..8008

‘G;?Z%B

0.70%
0.7161
0.7225
0.7116
0, 7019
0.6925

VM-1
FT/SEC
695.7
683.5
665.9
611.4
543.0
533.7
556.4
572.2
550.2
515.6
482.1
WCORR
INLET

LBM/SEC

13092.60 178.80

3

o

105 PERCENT DESIGN SPEED (STATOR PERFORMANCE)

Vo-1

M/SEC
268.7
256.9
241.9
217.8
204.8
201.1
198.5

-197.8

202.2
208.5
213.7

INCS

DEGREE

-0.61

0.25
-0.51
-3.10
-2.87
=2.78
-4.31
-5.21
-5.48
-5.06
~7.74

V-1 -
FT/SEC FT/SEC

881.6
822.9
793.8
714.7
672.0
659.7
651.1
648.9
663.3
683.9
701.1

AIRFOIL AERODYNAMIC SUMMARY PRINT
RUN NO 111 SPEED CODE 5 POINT NO 5

vo-2
M/SEC
5.7

2.
-2
4,
-8.
-9,
-7.
-3.
-3.
-1.
0.

WONQO\IWOQU’

INCM

DEGREE

. . a . . ] » .
ot S S U LD £ bt G W LD
Egouiga:cwunc:Jhsgo04>

Pt et €3 3 N RN RS G 1

Vo-2

FT/SEC

18.8
8.3
-8.6
~16.1
-27.3
-31.8
-22.8
-11.7
-10.6
-3.3
3.1

RHOVM-1 RHOVM-2 EPSI-1
K6/MZ SEC KG/M2 SEC - PADIAE
270.52 362.26 0.4713
270.43 362.68 0.4201
267.06 353.80 0.3611
249.46 313.32 0.2039
222.21 276.42 0.0578
218.87 269.32 -0.0185
229.45 278.21 -0.0520
236.51 288.76 -0.0805
224.46 289.67 -0.1730
207.55 283.50 -5.2075
191.93 278.35 -0.2547
DEV TRN  D-FAC: OMEGA-B
DEGREE DEGREE TOTAL
15.13 52.57 0.439% 0.1756
12.54 52.10 0.428% 0.1322
10.22 51.89 0.428% 0.0904
8.65 51.22 0.46B5  0.0687
7.49  53.68 0.5161 0.0671
7.04 54,08 0.5266 0.0848
8.02. 51.61L 0.5073 0.0893
9.21 - 49.65 0.4836 0.0811
11.44  51.37 0.4764 0.085%
13.50  53.48 0.4848 0.0928
16.70 . 55.61 0.4900 0.0973
RHOVM-1 RHOVM-2 PCT TE
LBM/FT2SEC LBM/FT2SEC = SPAN
55.41 74.19 0.0430
55.39 74.28 0.0901
54.70 72.46 0.1410
51.09 64.17 0.2989
45.51 56.61 0.5085
44.83 55.16 0.6103
46.99 56.98 0.6598
48.44 59.14 0.7107
45.97 59.33 - .0.8620
42.51 58.06 0.9101
39.31 57.01 0.9571
T0/70 POZ/PD1- PO/PO  EFF-AD
STAGE STAGE STAGE
. 4
1.3473 0.9694 2.3802 80.91

EPSI-2
RADIAN
0.0809
0.0683
0.0582
0.0302
-0.0070
-0.0252
-0.0340
-0.0334
-0.0719
-0.0828
-0,0942

LOSS-P

TOTAL
0.0404
0.0310
0.0216
0.0173
0.0181
0.0236
0.0252
0.0233
0.0257
0.0281
0.0299

EPSI-1
DEGREE
27.003
25.072
20.689
11.971
3.313
-1.058
-2.979
-4.612
~9.911
-11.890
-14.59
"EFF-P
STAGE

%
83.07

po2/

PolL
0.9205
0.9432
0.9%38
0.9765
0.9802
0.9759
0.9742
0.9762
0.9753
0.973%
0.9733

EPST-2
DEGREE
4.636
3.915
3.332
1.731
-0.402
-1.445
-1.950
-2.487
-4.120

-4.747

-5.400

PG/PO
STAGE

2.5133

2.5267
2.5040
2.3988
2.3136
2.2979
2.3202
2.3481
2.3680
2.3302
2.3181

B5.34
87.95
89.98
B7.61
81.31
78.9¢

79.52°

79.62
74.12
70.17
66.5%

« ZEFF-A XEFF-P
STAGE TOT-STG TOT-STG

87.10
89.40
91.18
89.02
B83.35
81.21
81.77
81.89
76.99
73.45
70.18
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: T ' AIREGIL AERODYHAMIC SUMMARY PRINT

105 PERCENT DESIGN SPEED {ROTOR PERFORMANCE) \ RUB{ NG 111 SPEED CODE 5 POINT N0 19

st V-1 V-2 vel vz -1 oow-2 U1 Yoo y-1 V'2  Wir-1 VO'-2  RHOVM-1 - RHOUM-2  EPSI-1 EPSI2
MJSEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC MJSEC M/SEC KG/M2 SEC KG/i2 SEC RADIAM RADIAN

1 '151.8 332.4 151.8 180.% 0.0 278.8 302.2 359.8 233.2 19%.8 -302.2 -72.0 133.29 239,35 0.5117 0.5237
2 163.4 321.7 163.4 180.0 0.0 266.6 321.5 360.9 360.7 203.2 -3Z1.5 -94.2 141, 20 242.11 0.4238 0.4612
3 174.7° 306.6 174.7 169.5 0.0 255.5 340.5 370.9 382.7 205.0 -340.5 -115.3 148.21 230.14 0.3438 0.3884
4 700.4 28l.2 200.4 159.5 0.0 231.6 390.2 400.9 438.7 232.6 -390.2 -169.3 162.14 223.81 n0.1595 0.2018
5 212.4 265.6 212.4 148.7 0.0 220.1 445, 441.0 6&93.6 266.3 -445.5 -220.9 167.65 211,83  -0.0566 0.0266
6 212.9 262.1 212.9 148.1 0.0 216.2 470.5 461.0 516.4 286.1 -470.5 -244.7 167.87 212,29  -0.1230 -0.0516
7 212.3 263.4 212.3 153.3 0.0 714.2 482.3 471.0 527.0 293.1 -482.3 -256.8 167.59 220.9%  -0.1500 -0.0915
8 210.4 263.9 210.4 153.5 0.0 214.7 494.2 481.0 537.1 307.4 -49%.2 -266.3 166.76 221.39  -0.1982 -0.1322
9 200.9 260.0 200.9 138.1 0.0 220.2 528.8 511.1 565.6 321.9 -527.8 -290.3 162.37 197.81 -0.29%9 -0.2523
10 197.8 257.8 197.8 126.0 0.0 224.9 539.6 521.1 574.7 321.8 -539.6 -296.1 160.858 179.3¢  -0.3205 ~0.2880
11 1%.4 255.1 19%.4 112.9 0.0 228.8 539.9 531.1 583.6 322.7 -549.9 -362.3 159.66 159.92  -0.3310 -0.3169

B-1 B-2z B*-1 - B'-2 M-1 M-2  M-1 M-z INCS  INCHM DEV TuAN D FAC OMEGA-B LOSS-P P02/ XEFF-A AEFF-P
DEGREE. DEGREE DEGREE DEGREE DEGREE DEGREE DEIREE DEGREE TOTAL TOTAL -~ PO1 TOTAL TOTAL

[%4]
~

1 0.0 56.9 63.08 21.59 0.4700 0.9369 1.0470 0.5489 -2.04 7.06 B.65 41.45 0.6113 0.1452 0.0286 2.7504 93.24 95.12
4 0.0 56.2 62.85 27.82 0.5077 0.9042 1.1206 0. 5711 -0.88 2.% 10.04 35.02 O0.6106 0.1262 0.0248 2.7134 93.33 94.19
3 0.0 56.7 62.70 34.53 0.5449 0.8573 1.19384 0.5732 0.26 3.65 11.08 28.17 0.6270 0.1435 0.0277 2.6330 91.50 92.57
4 0.0 55.7 62.82 46.98 0.6310 0.7795 1.3810 0.6843 0.91 3.20 11.18 15.8 90.6107 0.1309 0.0238 2.5586 95.24 91.44
5 0.0 55.9 64.48 56.01 0.6720 0.7269 1.5616 0.7288 0.31 2.17 10.44 8.48 0.5897 0.1691 0.0280 2.5367 B5.45 87.721
6 0.0 55.3 65.59 58.59 0.6738 0.7136 1.6342 0.7789 0.45 2.19 8.29 7.00 0.5713 0.1827 0.0292 2.5370 3.5 85.58
7 0.0 54.1 66.19 58.87 0.6715 0.7163 1.6671 0.8133 0.75 2.42 6.49 7.32 0.5560 0.1790 0.0288 2.5736 83.64 85.65
8 0.0 5.1 66.89 59.71 0.6650 0.7:53 1.6977 0.8331 1.37 2.92 5.12 7.18 0.5508 ©.1903 0.0302 2.5%09 82.38 PA.55
9 0.0 57.6 69.17 64.29 0.6326 0.6942 1.7811 0.8598 2.03 3.5 5.82 4.83 0.5525 0.2534 0.0349 2.6003 75.92 78.89
10 0.0 60.4 69.83 66.70 0.6220 0.6835 1.8073 0.8533 1.73 3.10 6.17 3.13 0.5503 0.2863 0.0356 2.5981 72.82 76.16
11 0.0 63.6 70.37 69.37 0.6141 0.6718 1.8336 0.8197 1.32 2.66 6.76 1.00 0.5687 0.3158 0.0385 2.5953 70.15 73.81
Stov-l V2o oymel. vee2  Vo-1. V02 U-1 g-z  V'-l v'-2  WD'-1 V0'-2  RHOVE-1 pHOVM-2  EPSI-1 EPSI-2 PCT 1E
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC 1BM/FT2SEC LBM/FT25EC DEGREE [DEGREE 5SPARN
1 498.0 1090.6 498.0 593.7 0.0 914.8 991.5 1151.1 1109.5 639.0 -931.5 -236.3 27.38 49.02 29.319 30.007 0.0500
2 536.2 1055.6 536.2 590.7 0.0 874.9 1055.0 1184.0 1183.4 666.7-1055.0 -309.1 28.92 49.59 24.25¢ 26.422 0.1005
3 573.3 1006.0 573.3  556.1 0.0 838.4 1117.1 1216.8 1255.6 672.6-1117.1 -378.4 30.35 £7.13 19.75 22.251 0.1500
4 657.6922.6 657.6 523.4 0.0 759.8 1280.2 1315.4 1439.2 763.3-1280.2 -555.6 33.21 45.84 8.568 11.565 0.3000
5 §96.9 B871.3 696.9 487.8 0.0 722.0 1461.8 1446.8 1613.4 873.6-1461.8 -724.8 34.34 43.40 -2.670 1.526 0.5000
§ 698.6 860.0 698.6 486.0 0.0 709.5 1543.6 1512.5 1694.3 938.6-1543.6 -803.C 34.38 43.48 -7.045 -2.956 0.6000
7 696.4 864.3 695.4 503.1 0.0 702.8 1582.5 1545.3 1729.0 981.3-1582.5 -842.6 34.32 45.25 -9.170. -5.242 0.6500
8. 690.3 865.8 690.3 503.5 0.0 704.4 1621.3 1578.2 1762.1 1008.5-1€21.3 -B873.8 34.15 55.34 -11.358 -7.577 0.7000
9 659.1 852.9 659.1 453.1 0.0 722.6 1734.9 1676.8 1855.9 1056.3-1734.9 -954.2 33.25 40.51 -17.012 -14.457 0.8500
10 '648.9 845.8 648.9 413.3 0.0 738.0 1770.3 1709.6 1885.5 1055.9-1770.3 -971.7 32.94 36.73 -18.369 -16.500 D.9000
11 s41.2 837.0 641.2 370.3 0.0 750.7 1804.2 1742.5 1914.7 1658.7-1804.2 -991.8 32.7M 32.75 -18.9%7 -18.157 0.9500
Wl/AL - WC1/A , J02/T01 PO2/POL EFF-AD EFF-P
LBM/SEC KE/SEC : ROTOR  ROTOR
SQFT SU - % %
39.95 194.93 1.3724 2.5929 #83.94 85.93




RIRFOIL AZRODYNEMIC SUMPARY PRINT
105 PERCENT DESIGN SPEED {STATOR PERFOPMANCE) RUM N0 111 SPEED CODE 5 POINT NO 10

T V-2 VM-1 iz vi-1 Vo2 RHOVM-1 RHOVM-2 EPSI-1  EPSI-2
M/SEC  M/SEC . M/SEC  M/SEC - M/SEC M/SEC KB/¥2 SEC. ¥G/M2 SEC RADIAN RADIAN
i

) 1 3389 216.8 200.9 2i6.7 273.0 2.2 26114  238.11 0.4785 0.0811
i - 2 328.1 212.0 197.3 212.0 262.2 -1.8 261.33  324.79 0.4303 0.0697
| 3 313.1 206.2 1863 206.2 251.6 5.8 249.12  328.95 0.3635 0.0625
4 289.6 186.0 177.3 185.9 229.00 4.1 244.14  200.08 0.1956 0.0288
5 278.7 178.4 165.2 178.4 219.5 -4.2 231.08  285.89 0.0522 0.001% \
6 271.9 178.0 18.5 177.8 216.5 -8.3 231.23  283.21  -0.0158 -0.0i76
7 273.2 181.3 169.7 18l.1 214.9 -7.6 229.55  288.19  -0.0472 -0.0259
8 275.1 187.1 170.5 187.0 215.8 4.4 24D.57  29%.5.  -0.0761 -0.0263
9 275.8 194.0 160.7 194.0 222.9 2.3 223.77  299.50  -0.1745 -0.0632
10 274.7 1%.3 152.8 1%.2 228.2 5.2 210.77  297.21  -0.2075 -0.0803
11 2783 19.3 144.5 198.2 233.1 7.0 197.58  297.18  -0.2524 -0.0934
St B-1 B2 m1 M2 IHCS INOM  DEY  TIRN D-FAC OMEGA-B LOSS-P P02/ PO/P0  TO/I0 MEFF-A YEFF-P
DEGREE  DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL  TOTAL POL  STAGE STAGE TO7-STG TOT-STE
1 55.8 0.8 0.%85 0.5825 1.37 4.33 14.71 54.98 0.5379 0.1632 0.0376 0.9273 2.5505 1.35%2 £5.31 87.10
z- 568 0.5 0.9251 0.5702 2.4 5.5 11.50 55.20 0.5372 0.1389 0.0326 0.9410 2.5539 1.353% 85.87 88.47
3 5.7 -1.6 0.2720 0.5549 2.%5  6.32  9.27 55.30 0.5330 0.0800 0.0191 0.9%25 2.5493 1.3579 ©3.06 B9.49
4 526 -1.3 0.2053 0.4929 -0.38  3.86 £.73 53.86 0.5585 0.0708 0.0179 0.975% 2.6%6 1.3409 87.48 88.98
5 531 -1.5 0.7546 0.4750 -0.91 4.45 8.5% 54.50 0.5709 O0.0741 0.0200 0.9767 2.4776 1.3563 £3.00 85.01
6 528 -2.7 0.7431 0.4721 -1.04 4.70  7.53 55.43 0.5763 0.08% 0.0249 0.9725 2.4757 1.3655 80.82 82.09
7 51.7 2.4 0.%7 0.4206 -2.10 3.77 7.7 34.11 0.5671 0.0933 0.0278 0.9597 2.4881 1.3697 3.5 82.85
8 51.7 -1.3 0.7487 0.4952 -2.12  3.87 8.9 53.02 0.5594 0.046 0.0272 0.9705 2.5113 1.3763 79.83 82.2}
9 54.3 0.7 0.7379 0.5081 -1.60 4.62 13.03 53.66 0.5355 O0.1016 0.0304 0.9%9% 2.5.20 1.4098 73.66 76.81
10 56.4 1.5 0.7329 0.5027 -1.8  4.38 15.28 54.90 0.5355 0.1087 0.0329 0.9573 2.5137 1.4259 70.66 74.15
11 586 2.0 0.7273 0.5137 5.04 1.10 18.42 56.59 0.5328 0.1079 0.033f 0.9%20 2.5125 1.3437 67.76 7i.58
N 5L V-1 V-2 ¥M1l YM-2 VO-1  V0-2  RHOYM-1  RHOVM-2 PCT TE  EPSE-1 EPSI-Z
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LEW/FT2SEC LBMW/FT2SEC SPAR  DEGREE DEGPEE
1 11120 711.2 659.0 711.1 8%.6 ~10.9 53.43 69.25  0.0430  27.518 4.548
2 1076.6 695.5. £47.5 69%5.5 850.1 -5.8 53.52 68.57] 0.0901  24.655 3.993
3 1027.2 576.6 611.3 676.4 8255 ~-18.9 51.02 67.37  0.1410  20.826 3.573
4 950.2 610.1 58l.6 6i0.0 751.4 -13.6 50.00 61.46  0.2939  11.206 2.224
5 901.3 585.4 542.0 585.2 720.1 -15.6 47.33 58.55  0.5086 993 0.078
6  892.1 584.0 539.7 583.4 710.3 -27.2  47.36 58.00  0.6103  -0.908 -1.009
7 893.3 59583 556.7 594.3 705.1 -25.1 49.05 59.07  0.6598  -2.707 -1.543
8 92.5 613.8 559.4 613.6 708.2 -14.4  49.27 60.72  0.7107 4.362 -2.110
9 9015 636.6 527.3 626.4 731.2 7.5 45.23 61.34 ~ 0.8620 -9.995 -3.910
10 1.2 640.7 501.4 640.4 748.8 15.9  43.17 60.27 0.9101 -11.892 -4.601
11 899.9 650.7 474.0 650.3 765.0  23.0  40.47 60.86  0.9571 -14.864 -5.349
HCORR. WCORR  WCORR T0/10 PO2/POL PO/PD  EFF-AD EFF-P -
INET  THLET  INLET STAGE STAGE ~ STAGE STAGE
: BPM  LBM/SEC KG/SEC ¥ %
= 13092.20 172.00 £0.73 1.3724 0.957% 2.509 80.57 82.98
wn
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: AIRFOIL AZRODYNAMIC SUMMARY PRINT )
105 PERCENT DESIGH SPEED {ROTOR PERFORMANCE) RN N0 111 SPEED CODE 5 POINT HO 8

991

SL. V-1 V-2 vl V-2 Ww-1 -2 U-1 P2 v'-1 V2 ¥or-1 V0'-2 RHOVA-1 RHOYM-2  EPSI-1 EPSI-2
M/SEC ~ M/SEC M/SEC M/SEC M/SEC M/SEC #/SEC M/SEC M/SEC 1#4/SEC M/SEC M/SEC KG/¥z SEC XE6/#2 SEC RADIAK RADIAR

1 151.% -333.1 151.% 180.4 0.0 28.0 302.6 351.3 338.6 1%.0 -302.6 -71.3 133.09 237.28  0.5120 0.5237
2 163.5 320.8 163.5 176.7 0.0 267.8 322.0 361.4 361.2 200.0 -322.0 -93.6 140.78 236.06 0.4249 0.46l1
3 174.9 307.9 173.9 171.5 0.0 255.7 341.0 371.4 3B3.2 206.9 -341.0 -115.7 = 147.81 232.20 0.3462 0.3883
4. 200.8 2B2.7 ?200.8 159.% 0.0 233.3 390.7 40l.5 439.3 231.8 -390.7 -168.2 ~ 161.78 222.91 0.1497 0.2022
5 212.8 266.7 212.8 148.4 0.0 221.6 446.2 441.6 495.3 265.4 -446.2 -220.0 167.29 210.72 -0.0456 0.0274
6. 213.5 263.2 213.5 148.7 0.0 217.2 471.1 45l.6 517.7 286.1 -471.1 -244.4 167.56 212.48 -0.1221 -D.0508
7 212.8 264.7 212.8 154.1 6.0 215.2 483.0 471.7 527.8 299.2 -4B3.0 -256.5 157.28 221.45 -0.15% -0.0997
8 210.9 265.4 210.9 154.3 p.0 215.9 494.9 4B1.7 537.9 307.3 -494.9 -265.8 - 166.47 221.95 -0.1982 -0.1315
9 201.3 261.7 201.3 138.6 ~ 0.0 222.0 529.5 511.8 566.5 321.2 -529.5 -289.8 162.03 197.80  -D.2931 -D.2518
10 198.1 259.4 198.1 175.9 0.0 226.8 540.3 521.8 575.5 320.8 -580.3 -295.1 160.48 178.65 -0.3220 -0.2877
11 1%.7 256.5 19%5.7 112.0 0.0 230.7 550.7 531.8 584.4 321.3 -550.7 -301.1 159.28 158.13 -0.3324 -0.3168
< SL B-1 B-2 8'-1 B'-2 M-1 M-2 M-1 Ww-2 INCS INCM DEV TURN D FAC OMEGA-B LOSS-P  Po2/ ¥EFF-A XEFF-P

DEGREE  JEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL joTAL PO TOTAL TOTAL

1 0.0 57.1 63.06 21.47 0.%695 0.9370 1.0466 0.5456 -2.02 2.07 9.52 41.59 0.6148 0.1519 0.0299 2.7483 92.93 93.36
2 0.0 56.8 62.88 -28.11 0.5072 0.8992 1.1202 0.5604 -0.85 2.86 10.32 34.77 0.6206 0.1429 0.0281 2.6973 92.47 93.44
3 0.0 56.4 62.72 34.29 0.5446 0.8600 1.1931 0.5778 0.26 3.67 10.84 28.43 0.6224 0.1374 0.0266 2.5400 91.88 92.91
4 0.0 55.9 62.8L 46.77 0.6311 0.7321'1.3908 0.6414 0.9 3.19 10.97 16.04 0.6142 0.1342 0.0245 2.5657 90.03 91.26
5 0.0 56.1 64.47 -55.9 0.6722 0.7285 1.5614 0.7249 .20 2.15 10.37 B.53 0.5929 0.1719 0.0285 2.5428 85.26 87.05
6 0.0 55.4 65.56 58.450.6744 0.7155 1.6332 0.7776 0.43 2.16 RB.16 7.11 0.5725 0.1824 0.0292 2.5544 B3.66 25.65
7 0.0 58.1 66.16 58.71 0.6723 0.7186 1.6672 0.8122 0.72 2,339 6.33  7.45 0.5571 0.1735 0.0288 2.5823 83.73 85.74
8 0.0 ~54.1 66.8 59.52 D.6658 0.7180 1.6979 0.8314 1.34 2.90 5.93 7.3¢ 0.5524 0.1902 0.0303 2.6011 &82.44 84.61
9 0.0 57.7 69.17 64.13 0.6328 0.6974 1.7809 0.8560 2.03 3.45  5.66 5.04 0.5555 0.2551 0.0353 2.6119 .75.8% 78.83
10 0.0 60.6 69.83 66.63 0.6221 0.6862 1.8070 0.2487 1.73 3.10 6.10 3.21 0.5643 0.2885 0.0359 2.6081 72.3 76.07
11 0.0  63.9 70.37 69.43 D.6140 0.6738 1.8333 0.8440 1.33 2.66 6.82 0.9 0.5707 0.3187 0.0348 2.6037 69.9% 73.66
SL- V-1 V-2 VM1 VM2 V-1 V-2 U-1 B-2 vl V-2 0 VWO'-1 VD2 RHOVM-1 PHOVM-2 EPSI-1 EPSI-Z PCT TE
 FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FI/SEC FT/SEC ¥1/SEC FT/SEC FT/SEC FT/SEC LBM/FTZSEC IBM/FT2SEC DEGREE DEGREE SPAN
1 498.4 1092.8 458.4 591.8 0.0 918.7 992.9 1152.7 1111.0 636.4 -992.9 -234.0 27.26 48.80 23.333 30.005 0.0500
-2 -536.6 1052.7 536.6 579.8 0.0 878.6 1056.5 1185.6 1184.9 656.1-1056.5 -307.0 28.83 ¢ 48.35 24.343 26.421 0.1000
3 576.0 1010.3 574.0 562.8 - 0.0 839.0 1118.7 1218.5 1257.3 678.8-1118.7 -379.5 30.27 £7.56 19.838  22.258 0.15300
~-4 658.8 927.5 658.8 523.6 0.0 '765.5 1282.9 1317.3 1441.4 760.6-1282.0 ~551.7 33.13 45,65 8.579 11.587 0.3000
5 698.3 875.1 698.3-487.1 0.0 727.1 1463.9 1448.8 1621.9 870.7-1463.9 -721.8 34.26 43.16 -2.615 1.568 0.5000
6. 700.3 863.7 700.3 4B7.9 0.0 712.7 1545.8 1514.6 1697.1 938.7-1545.8 -801.9 34.32 43,52 -6.998 -2.912 0.6000
7 698.3 868.5 698.3  505.6 6.0 706.1 1584.8 1547.5 1731.8 '981.7-1584.8 -841.4 34.26 45.35 -8.142 -5.199 0.6500
8 692.1 870.7 692.1 506.3 0.0 708.4 1623.6 1580.4 1765.0 1008.3-1623.6 -872.0 34.10 45,46 -11.355 -7.535 0.7000
9 660.5 858.6 660.5 454.6 0.0 - 728.4 1737.4 1679.2 1855.7 1053.9-1737.4 -950.8 33.18 40.51 -17.080 -14.429 0.8500
10 650.1 -851.1 650.1 413.2 0.0 -744.0 1772.9 17i2.1 1888.3 1052.6-1772.9 -968.1 32.87 36.59 -18.3451 -16.4B8% 0.3000
11 -e42.2 #1.5 H42.2 367.6 0.0 757.0 1806.7 1745.0 1917.5 1054.1-1806.7 -887.9 32.62 32.39  -19.0D46 -18.150 0.95060
- © WC1/Al WC1/AL TO2/TOL PO2/PN1 EFF-AD  EFF-P
X LBM/SEL- KG/SEC ROTOR  ROTOR
; SQFT . SOM : % %
! - 39.8 194,93 1.3739 2.59%4 83.88 85.85
|
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ATRFOIL AERODYNAMIC SUMMARY PRINT
RUN NO 111 SPEED CODE 5 POINY NO 8

105" PERCENT DESIGN SPEED (STATOR PERFORMANCE)

St

[%2] Lo
~ —

Y]
[

O L N b

g
oW~

b
QOO HWN -

ped
O 00 N U N

V-1 V-2
M/SEC  M/SEC
339.5 216.2
327.1 210.6
314.3  205.2
291.0  185.4
275.8 178.6
273.0 178.2
275.1 181.5
276.5 187.4
276.5 194.2
276.2  1%.4
275.6 198.3

B-1 B2

DEGREE  DEGREE
56.0 0.8

55.4  -0.7

5.5  -1.7

52.8  -1.1

53.3  -1.3

52.8  -2.8

51.7  -2.4

5.7  -l1.2

54.4 0.5

56.6 1.4

58.9 2.2

V-1 V-2

FT/SEC FT/SEC
1113.9  709.5
1073.3  6%.9
1031.3  673.3
954.9  608.1
905.0  585.8
895.8 584.6
902.5  595.4
%07.3  614.8

907.1  637.2
906.3  641.1
904.4  650.6

NCORR
INLET
RPM
13089.40

-1

M/SEC
200.3
194.1
188.2
177.4
165.0
165.1
170.4
171.3
161.2
152.9
144.0

M-1

0.9583
0.9197
0..8806
0.8082
0.7561
0.7449
0.7497
0.7514
0.7310
0..7355
0.7292

VM-1
FT/SEC
657.2
637.0
617.4
581.9
531.5
541.6
559.1
562.1
528.9
501.8
472.4

WCORR

INLET
LBM/SEC
178.00

VM-2

M/SEC
216.2
210.6
205.1
185.3
178.5
178.0
181.3
187.3
194.2
19%.3
198.1

M-2

0.5798
0.5650
0.5512
0.4960
0.4742
0.4716
0.4801
0.4950
0.5075
0.5077
0.5123

VM-2
FT/SEC
709.4
690.8
673.0
608.0
585.7
583.9
594.9
614.7
637.2
640.9
650.1
WCORR
INLET
KG/SEC
80.73

V0-1

M/SEC
274.1
263.3
251.8
230.8

221.0

217.5
215.9
217.1
224.6
230.0
235.1

INCS
DEGREE
1.5
2.95
2.68
<0.19
~0.69
-1.01
~2.09
~2.10
-1.49
~1.69
4.7

VO-1
FT/SEC
899.4
B63.9
826.1
757.1
725.1
713.5
708.4
712.2
736.2
754.7
771.2

V0-2

L ]
m
[z}
el
[s]
m

BB NNRRRSE

o
mMry

0—-‘35 t—ib«bspg}faham’mb

[=]
.

RHOVM-1 RHOVM-2
KG/M2 SEC KG/M2 SEC
259.09 337.08
255.38 332.10
250.85 327.20
243.21 298,51
-229.96 285.66
231.34 283.21
239,93 288.19
241.01 296.69
223.70 299.34
210.20 29.86
196.14 296.48
DEV TRN  D-FAC
DEGREE DEGREE
14.71 - 55.16 0.5409
11.27 56.07 0.5413
9.10 56.20 0.5386
8.94 53.85  0.5637
8.74 54.60 0.5731
7.34  55.55 0.5787
7.77 54.08 0.5693
.02 52.95 0.5515
12.89 53.92 40.5398
15.23 55.12 0.5408
18.60 56.69 0.5367
RHOVM-1 RHOVM-2
LBM/FT2SEC LBM/FT2SEC
53.06 69.04
52.30 68.02
51.38 67.01
49,81 61.14
47.10 58.51
47.38 58.00
49.14 59.02
49,36 60.76
45.81 61.31
43.05 60. 80
4G.17 60.72
70/T0 PO2/P01 PO/PO
STAGE STAGE
1.3739 0.9681 2.5165

EpSI-1
RADIAN
0.4782
0.4292
0.3620
0.19%4
0.0523
-0.0159
~0.0470
-0.0754
-0.1723
-0.2054
-0.2504

OMEGA-B
TOTAL
0.1564
0.1251
0.0827
0.0729
0.0710
0.0870
0.09%8
0.0945
0.1034
0.1102
0.1084

PCT TE
SPAN
0.0430
0.0901
0.1410
0.2989
0.5086
0.6103
0.6598
0.7107
0.8620
0.9101
0.9571

EPSI-2
RADIAN
0.0809
0.0693
0.0622
0.0392
9.0015
-0.0176
~0.0268
-0.0368
~0.0683
-0.0804
-0.0935

LOSS-P

TOTAL
0.0360
0.0293
0.0198
0.0184
0.0192
0.0243
0.0274
0.0271
0.0309
0.0334
0.0332

EPSI-1
DEGREE
27.401
24.591
20.742
11.254
2.999
-0.908
~2.695
-4.322
-9.873
~11.766
~14.345

EFF-AD EFF-P
STAGE STAGE

%
80.61

b3
82.93

Po2/

P01
0.9303
0.9474
0.9%73
0.9746
0.9776
0.9732
0.9700
0.9705
0.9%84
0.9667
0.9577

EPSI-2
DEGREE
4.635
3.971
3.561
2.246
0.087
-1.006
-1.539
-2.107
~3.912
~4.605
-5.359

N PO

PO /PO

STAGE

2.5568
2.5550
2.5527
2.4993
2.4859
2.4845
2.4977
2.5205
2.5287
2.5221
2.5201

T6/10 %EFF-A  XEFF-P
TOT-ST6 TOT-5T76G

STAGE
1.3600
1.3501
1.3875
1.3428
1.3581
1.3665
1.3701
1.3781
1.4122
1.4283
1.4464

85.37
86.73
88.28
87.20
82.93
80.95
80.68
79.87
73.55
70.53
67.59

87.16
88.35
89.71
88.72
8.9
83.21
82.98
82.29
76.72
74.05
71.45
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105 PERCENT DESIGN SPEED (ROTOR PERFORMANCE)
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V-1
M/SEC
154.3
166.1
177.6
202.9
213.3
213.7
213.1
211.3
201.4
198.2
195.9

[soRue Jon N Y Rl Kl o J o N

V-1

V-2
M/SEC
333.3
321.0
307.0
279.0
260.9

.256.4

258.1
259.5
255.0
251.6
248.5

B-2

DEGREE

56.1
55.3
55.D
54.5
55.1
54.7
53.2
52.7
56.2
59.6
62.9

-2

V-1

M/SEC
154.3
166.1
177.6
202.5
213.3
213.7
213.1
211.3
201.4
198.2
195.9

B'-1
DEGREE
62.69
62.52
62.35
62.54
64.43
65.54
66.13
66. 83
69.17
69.84
70.36

VM-1

- FT/SEC T /SEC FT/SEC

506.4 1
83.81
582.6
665.8
699.8
701.1
699.3
693.3
660.9
650.3
642.7

053.5
053.2

1007.2

915.3
855.9

841.3

846.8
851.3
836.5
825.4
815.5

WC1/A1
LBM/SEC
. SCFT
- 40.08

506.4
544.8
582.6
665.8
699.8
m1.1
699.3
693.3
660.9
650.3
642.7
WC1/A1
KG/SEC
SQM
195.59

AIRFOIL AERODYNAMIC SUMMARY PRINT

RUN NO 111 SPEED CODE 5 POINT NO 6
VM-2  V0-1 \VO-2 U-1 y-2  v'-1 V-2 - V0'-1 VO'-2.  RHOVM-1 RHOVM-2  EPSI-1  EPSI-2
M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC KG/M2 SEC KG/M2 SEC RADIAN RADIAN
184.7 0.0 277.4 302.7 351.4 339.7 199.0 -302.7 -74.0 134.53 242.54 0.5118 0.5178
183.2 0.0 263.6 322.0 36l.4 362.3 207.7 -322.0 -97.8 142.15 243.36 0.4242 0.4524
177.0 6.0 250.8 341.0 371.4 384.5 214.2 -341.0 -120.6 149.13 238.89 0.3435 0.3819
162.9 0.0 226.5 390.8 401.5 440.3 239.1 -39%0.8 -175.0 162.54 225.80 0.1432 0.1981
149.0 0.0 214.1 446.2 441.6 494.6 272.0 -446.2 -227.5 167.23 208.56 = -0,0498 0.0246
147.3 0.0 209.9 471.2 461.7 517.4 291.7 -471.2 -251.8 167.40 206.95 -0.1226 -0.0516
153.4 0.0 207.6 483.1 471.7 528.0 305.5 -48B3.1 -264.2 167.16 216.79 - -0.1590 -0.03%04
155.9 0.0 207.4 494.9 48l.7 538.1 315.6 -494,.9 -274.4 166.37 220.86  -0.1977 -0.1305
130.7 0.0 212.6 529.6 511.B 566.6 330.6 -529.6 -299.2 = 161.83 197.41 -0.3001 -0.2523
126.3 0.0 217.6 530.4 521.9 575.6 329.5 -540.4 -304.3 160.25 175.82 -0.3234 -0.2890
112.4 0.0 221.6 550.7 531.9 584.5 330.0 -550.7 -310.3 159.10 155.64 -0.3315 -0.3182
B'-2 M-1 M-2  M'-1 M'-2 INCS INCM DEV. TWRN. D FAC OMEGA-B LOSS-P P02/ XEFF-A XEFF-P
DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL  TOTAL P01 TOTAL TOTAL
21.65.0.4774 0.9390 1.0508 0.5607 -2.38 1.71. 9.7 41.04 0.6001 0.1346 0.0265 Z.74492 93.66 94.49
28.21 0.5155 0.9018 1.1248 0.5835 -1.21 2.50 10.42 34.31 0.5991 0.1167 0.0229 2.6920 93.73 94.53
34.50 0.5534 0.8594 1.1980 0.5996 -0.09 3.30 11.05 27.88 0.6034 0.1165 0.0225 2.6223 92.93 93.82
47.31 0.6383 0.7738 1.3852 0.6632 0.64 2.92 11.50 15.23 0.5963 0.1224 0.0221 2.5167 ©90.58 91.71
56.72 0.6739 0.7144 1.5625 0.7448 Q.26  2.11 11.16 7.71 0.5763 . ©0.1701 0.0276 2.4657 81.93 8.7
59.45 0.6753 0.6985 1.6349-8.7947 0.41 2.14- 9.16 = 6.09 0.5578 0.1853 0.0288 2.4663 82.90 84.91
59.57 0.6733 0.7026 1.6680 0.8315 = 0.69 2.36 7.19 6.56 0.5411 0.1793 0.0282 2.4934 83.17 8.17
60.05 0.6670 0.7046 1.6987 0.8570 1.31 2.86° 6.46 6.78 0.5325 0.1850 0.0290 2.5156 82.41 B84.52
64.52 0.6332 0.6824 1.7813 0.8849 2.03 3.45 6.08 4.66 0.5340 0.2490 0.0340 2.5164 75.68 78.59
67.22 0.6223 0.6681 1.8073 0.8750 . 1.73 3.11 - 6.69 2.62 0.5445 9.2860 0.0348 2.5045 72.12 75.43
69.93 0.6145 0.6554 1.8337 0.8702 1.31 2.85 7.32 = 6:43 0.5512 0.3174 0.0338 2.4984 69.25 72.88
VM-2 ~ V0-1  V0-2 u-1 g-2 v'-1 V-2 W'-1 W'-2 RHOUM-1 RHOVM-2  EPSI-1 EPSI-2 PCT TE
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC F1/SEC FT/SEC FT/SEC LBM/FT2SEC LBW/FT2SEC DEGREE DEGREE SPAN
606.1 0.0 910.1 '993.0 1152.9 1114.7 652.9 -993.0 -242.7 27.55 49.67  29.324 29.668 0.0500
60i.1 0.0 864.8 1056.6 1185.8 1183.8 681.5-1056.6 -321.0 29.11 50.05 24.302 25.922 0.1000
580.7 0.0 822.9 1118.8 1218.7 1261.4 702.7-1118.8 <395.8 30.54 48.93 19.683 21.882 0.1500
534.5 0.0 733.1 1282.2 1317.4 1444.7 784.5-1282.2 -574.3  33.29 46.25 8.207 11.350 0.3000
489.0 0.0 702.5 1464.1 1349.0 1622.7 892.4-1464.1 -746.5 34.25 42.711 ~-2.852 1.311 0.5000
483.2 0.0 688.7 1546.0 1514.8 1697.6 957.1-1546.0 -826.2 34.28 42.39 ~7.023 ~2.957 0.6000
503.3 0.0 681.0 1584.9 1547.7 1732.4 1002.2-1584.9 -866.7 34.24 44,40 -9.108 -5.181 0.6500
511.6 0.0 680.4 1623.8 1580.6 1765.7 1035.4~1623.8 -900.2 34.07 45.23  -11.327 -7.480 0.7000
461.5 0.0 697.7 1737.6 1679.4 1859.0 1084.8-1737.6 -981.7 33.14 40.43 -17.192 -14.5457 0.8500
414.4 0.0 713.8 1773.1 1712.3 1888.5 1081.0-1773.1 -998.4 32.82 36.01 -18.528 -16.559 0.9000
368.9 0.0 727.2 1807.0 1745.2 1917.9 1082.7-1807.0-1017.9 32.59 31.88  -18.994 -18.230 0.9500
T02/T01 PO2/P01° EFF-AD  EFF-P
ROTOR-  ROTOR
x %
1.3616 2.5340. 84.06 B5.99
L -



105 PERCENT DESIGN SPEED (STATOR PERFORMANCE)
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V-l o V-2
M/SEC  M/SEC
340.7  231.5
328.2 226.3
314.3  2i8.3
288.2 195.5
270.5  181.7
266.6 179.1
268.9 183.1
270.9 189.6
270.1  1%.7
268.9  195.6
268.2 - 197.4

B-1  B-2
DEGREE DEGREE
55.0 1.1
5.9 0.1
53.0 -1l
51.4  -1.2
52.1  -1.6
52.0  -2.9
50.7  -2.2
50.3  -l1.2
52.9  -0.2
55.4 0.6
57.8 1.2

V-l o V-2
FT/SEC FT/SEC
1117.7 759.6
1076.7  742.6
1031.1 716.3
945.6  641.4
887.6 5%.1
874.9  587.7
882.1  600.9
888.3  622.1
886.1 642.0
882.2  641.7
879.9  647.6

NCORR

INLET

RPM

13091.00

V-1
M/SEC
205.7
201.4
19.4
181.3
166.1
164.2
1.1
173.0
163.5
153.6
144.6

M-1

0.9636
0.9253
0.8829
0.8026
0.7337
0.7293
0.7349
0.7389
0.7270
0.7187
0.7122

-1
FT/SEC
674.9
660.7
637.7
594.9
£45.1
538.6
558.1
567.7
536.3
503.9
474.3

WCORR

INLET
LBM/SEC
178.60

-2

M/SEC
231.5
226.3
218.3
195.4
181.6
178.9
l1g3.0
189.6
19%5.7
195.6
197.3

M-2

0.6247
0.6117
0.5903
0.5265
0.4850
0.476%
0.4870
0.5038
0.5147
0.5114
0.5129

vm-2
FT/SEC
759.4
742.6
716.2
641.2
595.8
587.0
600.4
622.0
642.0
641.7
647.4
WCORR
INLET
KG/SEL
81.%0

VO-1

M/SEC
271.5
259.1
246.9
224.0
213.5
210.1
208.2
208.4
215.0
220.7
225.9

MCS
DEGREE
0.51
1.44
1.24
-1.60
-1.83
-1.81
-3.05
3.52
-3.07
2.9
-5.87

V-1
FT/SEC
B9l.0
850.2
810.2
734.9
700.5
689.4
683.1
683.9
705.4
724.1
1.1

vD-2
W/SEC
4.5

W W OOEMNNW

.
-4.
-4,
~5.
-9,
-7.
~3.
0.

2.

4.

OWWMNRNWWR N
N S = B w
JRGHRBYe2

Vo-2
FT/SEC
4.9
0.9
-13.9
-13.9

AIRFOIL AERODYNAMIC SG4YARY PRINT

2

RUN NO 111 SPEED CODE 5 POINT %0 B

EPSI-1

RHOYM-1 RHOVM-2
KG/M2 SEC - KG/M2 SEC RADIAN
264.82 350.30 0.4725
263.82 387.77 0.4218
257.77 339.17 0.3592
266.35 307.09 0.2007
228.03 282.89 0.0543
226.13 276.73 -0.0160
235.42 282.87 -D.0474
239.65 292.31 ~0.0750
223.01 295.05 ~0.16%6
207.16 289.47 -0.2051
193.11 287.37 -0.2529
BEV TURN.  D-FAC OMEGA-B
DEGREE DEGREE TOTAL
14.85 53.87 0.4916 0.1629
12.06 53.79 0.48094 0.1239
9.75 54,11 0.4903 0.0844
8.77 52.60 0.5185 0.0617
8.45 53.76 0.5461 0.0654
7,23 54.86 ©0.5580 0.0851
7.96 52.93 0.5454 0.0939
9.09 - 51.46 0.5253 0.09%00
12.15 53.07 0.5161 0.0930
14.38 54.76 0.5207 -0.0977
17.65 56.53 0.5208 0.0986
RHOVM-1 RHOVM-2 ~ PCT TE
LBM/FT2SEC LBM/FT2SEC  SPAN
54.24 7i.75 0.0420
54.03 71.23 0.0901
52.79 69.47 0.1410
50.45 62.89 0.2989
456.70 57.94 0.5086
46.31 56.68 0.6103
43.22 57.393 0.6598
49.08 59.87 0.7107
45.67 50.22 0.8620
42.43 59.29 0.9101
39.55 58.86 0.9571
T0/T0 P0O2/P0L PO/PO  EFF-AD
STAGE STAGE STAGE
A
1.3616 0.9693 2.4578 - 80.9%

EPSI-2
RADIAN
0.0814
0.0636
0.0608
0.0347
-0.0027
-0.0212
-0.0301
~0.03%6
-0.0695
-0.0811
-0.0935

LO5S-P

TOTAL
0.0375
0.0z291
0.0202
0.0156
0.6177
0.0240

0.0268

0.0258
0.0278
0.029%
0.0302

EPSI-1
DEGREE
27.072
24.170
20.583
11.501
3.110
-0.5916
-2.715
-4.298
-9.718
=11.753
~14.490
EFF-P
STAGE
4
83.16

poz/

PO
0.9270
0.975
0.9666
0.9738
0.9200
0.9743
G.9715
0.9727
0.9724
0.9715
0.9717

EPSI-2
DEGREE
4.6b5
3.986
3.482
1.990
0.154
~1.214
-1.725
~2.270
-3.985
-4.647
-5.355

Py/P0

STAGE

2.5427
2.5567
2.5305
2.4609
2.4150
2.4031
2.4188
2.4437
2.3481
2.435%
2.4224

/770 %EFF-A ZEFF-P
STAGE TOT-576 TOT-516

1.3565
1.3482
1.3406
1.3334
1.3465
1.3547

.3578
1.3634
1.3951
1.4114
1.4293

B85.65
37.86
89.12
87.97
82.61
8).20
80.15
79.73
73.71
70.30
67.10

B7.40
89.34
90.43
B9.38
B5.61
82.46
82.43
B2.10
76.76
73.73
70.88
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DATA TAKEN PRIOR TO DETERIORATION

AIRFOIL AERODYHAMIC SUMHMARY PRINT
100 PERCENT DESIGH SPEED {ROTOR PERFORMANCE) RIFL #D 101 SPEED CODE 10 POINT NO 8

0Ll

Stov-l V-2 VM-1 V-2 Vp-1  VD-2 u-1 -2 V-1 vz V-1 VD*-2  RHOVM-I PHOVM-2  EPSI-1 EPSI-2
M/SEC M/SEC M/SEC M/SEC MJSEC M/SEC M/SEC M/SEC M/SEC M/SEC M/SEC H/SEC ¥G/MZ SEC XG/M2 SEC RADIAN RADIAH

1 148.3 319.9 148.3 183.1 0.0 262.3 ?288.4 334.8 324.3 196.9 -2PB.4 -72.5. 130.45 231.40 0.5123 0.5167
2 159.4 305.3 159.4 183.4 0.0 244.1 306.9 344.4 345.8 209.0 -25.9 -100.3 137.96 235.65 0.4254 0.4508
3 170.3 291.1 170.3 181.3 0.0 227.7 324.9 353.9 366.9 220.9 -374.9 -1256.2 144.89 236.24 0.3450 0.3798
4 193.8 261.6 193.8 155.8 0.0 202.4 372.4 382.6 419.8 ?244.9 -372.4 -180.2 158.15 220.61 0.1421 0.1955
5 202.2 243.7 202.2 152.5 0.0 190.0 425.2 420.8 470.8 276.6 -425.2 -230.8 162.32 203.45 -0.0516 0.0198
6 202.1 234.9 202.1 143.4 0.0 186.1 449.0 439.9 492.4 291.6 -449.0 -253.9 162.31 191.02 -0.1185 -D.0567
7 201.8 232.5 201.8 144.5 0.0 182.2 460.3 449.5 502.6 303.8 -450.3 -267.3 162.21 193.19 -9.1493 -D.0943
8 201.0 233.2 201.0 149.6 0.0 ‘178.8 471.6 459.0 512.7 317.7 -471.6 -280.2 161.79 201.45 -0.1821 -0.1317
9 194.6 233.1 194.6 150.4 0.0 178.1 504.6 487.7 540.8 334.2 -504.6 -309.6 158.55 203.52 -0.2832 -0.2491
10 191.9 231.5 191.9 136.9 0.0 186.7 514.9 497.3 549.5 339.4 -514.9 -310.6 157.17 183.13. -0.3106 -0.2857
11 189.7 227.5 189.7 122.6 0.0 191.6 524.8 506.8 558.0 338.2 -524.8 -315.2 155.%9 162.75 -0.3242 -0.3158

L

r
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1
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B-2 B'-1 B'-2 1 ®-2 M-1 M'-2 INCS INCH  DEV  TIRN D FAC OMEGA-B LOSS-P P02/ XEFF-A XEFF-P
DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE DEGREE TOTAL TOTAL  POI TOTAL TOTAL
0.0 54.8 62.51 21.42 0.4571 0.9077 0.9997 0.5587 -2.57 1.52 '9.47 41.09 0.5767 0.1306 0.0257 2.5086 93.68 94.34
53.2 62.36 28.77 0.4930 0.8652 1.0695 0.5924 -1.37 2.35 10.98 33.59 0.5624 0.0948 0.0185 2.4428 94.70 95.32
51.7 62.21 35.05 0.5286 0.8239 1.1386 0.6252° -0.23 3.16 11.60 27.15 0.5506 0.0706 0.0135 2.3796 95.49 96.00
50.9 62.49 47.62 0.6064 0.7347 1.3138 0.6878 ~0.58 2.87 11.82 14.86 0.5477 0.0853 0.0153 2.2633 92.95 93.71
51.2 64.55 56.48 0.6347 0.6769 1.4783 0.7685 0.38 2.23 10.92 8.07 0.5304 0.1400 0.0229 2.2018 B6.61 83.00
52.1 65.69 60.31 ©.6347 0.6487 1.5461 0.8051 0.56 -2.29 10.02 5.38 0.5208 0.1701 0.0258 2.1722 83.01 24.74
51.3 66.22 61.34 0.6340 0.6415 1.5781 0.8381 0.78 2.46 ~ 8.96 4.88 0.505Z2 0.1669 0.0249 2.1725 82.9% 84.70
49.7 ©66.80 61.58 0.6310 0.56431 1.6090 0.8764 1.28 2.83 = 7.98 5.22 0.48B66 0.1564 0.0234 2.1900 B3.76 B85.43
49.4 68.81 63.76 0.6091 0.6384 1.6931 0.9427 1.67 3.09 5.29 5.05 0.4655 0.1780 0.0250 2.2248 80.93 82.93
53.4 69.46 65.93 0.6001 0.6282 1.7186 0.9209 1.36 2.73 '5.40 3.53 0.4868 0.2312 0.0296 2.2219 75.59 78.13
57.2 70.02 6B.57 0.5926 0.6126 1.7437 0.9109 0.98 2.31 5.96 1.45 0.4981 6.2697 0.0306 2.2103 71.73 74.66
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SLoo¥-1 V-2 VM-l VM2 VO=1 Vo2 U-1 g2 V-1 ¥'2 VO'-1 V0'-2 PHOVM-1  RHOVM-Z EPSI-1 EPSI-2 PCT TE
FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC FT/SEC LBM/FT2SEC LBM/FT2SEC DEGREE DEGREE SPAN
1 486.5 1049.5 486.5 600.7 0.0 860.7 945.2 1098.5 1063.9 £46.0 -946.2 -237.8  26.72 47.39  29.351 29.606 0.0500
2 522.9 i00l.6 522.9 601.7 0.0 200.7 1006.8 1129.9 1134.5 685.8-1006.8 -329.1  28.25 48.26  24.375 25.828 0.1000
3 558.8 -955.0 558.8 594.8 0.0 747.1 1066.1 1161.2 1203.5 724.7-1066.1 -414.1  29.67 48.38 . 19.764 21.763 0.1500
4 635.8 858.3 635.8 543.9 0.0 664.0 1221.8 1255.3 1377.3 803.5-1221.8 -591.3  32.39 45.18 £.140 11.202 0.3000
5 663.3 799.5 £63.3 500.5 = 0.0 623.5 1395.0 1380.7 1544.7 907.5-1395.0 -757.2  33.24 41.67  -2.955 1.136 0.5000
‘6 663.2 770.8 663.2 470.7 0.0 610.5 1473.1 1443.4 1615.5 956.7-1473.1 -832.9  33.23 39.12° -6.847 -3.251 0.6000
7 662.5 763.0 662.5 474.0 0.0 597.9 1510.2 1474.8 1649.2 996.8-1510.2 -876.9  33.22 39.57  -8.555 -5.404 0.6500
8 659.6 765.0 659.6 491.0 0.0 586.5 1547.3 1506.1 1682.0 1042.4-1547.3 -919.5  33.14 41.26 -10.432 -7.54% 0.7000
9 638.3 764.8B 638.3 493.4 0.0 584.3 1655.7 1600.2 1774.5 1129.4-1655.7-1015.9  32.47 41.68 -16.226 -14.272 0.8500
10 629.6 759.7 629.6 449.3 0.0 612.6 1689.5 1631.6 1803.0 1113.6-1689.5-1019.0-  32.19 37.51 -17.793 -16.369 0.9000
11 622.3 746.4 - 622.3 402.4 0.0 628.6 1721.8 1562.§ 1330.8 1109.8-1721.8-1034.3  31.95 33.33 -18.575 -18.096 0.9500
WC1/A1  WC1/AL , T02/T01 PO2/POL EFF-AD  EFF-P
LBM/SEC KG/SEC ROTOR  ROTOR
SQFT sQH x *
38.98 - 190.22 1.3036 2Z.259% €6.34 87.80
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DATA TAKEN PRIOR TO DETERICRATION
AIRFOIL AERODYRAMIC SUMMARY PRINT

100 PERCENT DESIGN SPEED {STATOR PERFORMANCE)
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V-1
M/SEC
329.0
315.1
300.1
272.8
255.1
247.0
245.4
246.6
250.0
250.9
249.5

B-1
DEGREE
53.4
51.5
49.6
47.6
48.0
49.0
48.1
46.8
46.4
49.5
52.0

V-1
FT/SEC
1079.4
1030.7

984.6
895.0
837.0
810.5
805.1
809.2
820.4
823.1
818.7

y-2

M/SEC

251.0
2472
237.5
211.3
197.8
191.8
192.4
196.5
206.2
207.2
206.2

B-2
DESREE

)

DOOOODODODO

)

V-2

FT/SEC
823.6
811.9
779.3
£93.2
649.0
629.2
631.1
644.6
676.4
679.7
676.6

HCORR

INLET

RPM

12456.19

yi-1
1/SEC
205.7
202.7
199.5
185.3
170.8
162.2
163.8
169.0
173.1
164.1
155.1

n-1

0.9380
0.8942
0.8531
0.7697
0.7117
0.6850
0.6800
0.6837
0.6889
0.6853
0.6770

VH-1
FT/SEC
674.8
665.1
654.4
608.1
5690.3
532.2
537.3
554.3
568.0
538.3
508.9

WCORR

INLET
LBM/SEC
173.70

VH-2

M/SEC
251.0
247.2
237.5
211.3
197.8
121.8
192.4
186.5
206.2
207.2
206.2

M-2

0.6911

0.6836
0.6579
0.5826
0.5410
0.5222
0.5239
0.5356
0.5598
0.5581
0.5518

VH-2
FT/SEC
823.6
811.0
779.3
693.2
649.0
629.2
631.1
644.6
676.4
678.7
676.6
WCORR
INLET
KG/SEC
78.78

y3-1

HM/SEC
256.8
240.0
224.2
200.2
189.5
186.3
182.7
179.7
180.4
189.8
195.5

IHCS
DEGREE
-1.03
~0.90
~2.22
~5.41
-5.96
-4.85
-5.65
-7.00
-9.52
-B.79
-11.58

Vo-1
FT/SEC
842.5
787.4
735.7
656.7
621.8
611.2
593.5
589.6
591.8
622.8
641.4

vo-2
W/SEC
0.0

ohvoosoooo

.

DEO0DEOOO0

INCH
DEGREE
1.92
2.22
1.15
-1.16
-0.61
0.83
0.23
-1.00
-3.30
=255
~5.44

¥0-2
FT/SEC
0.0

QOO
D

%1
Do oaboo

OQ.OOOO

RHOVM-1
¥6/M2 SE
253.84
254.88
254.46
240D.86
222.76
211.17
214.04
221.98
227.15
211.90
198.01

DEV
DEGREE
13.86
11.97
10.84
10.00
10.07
10.10
10.15
10.26
12.36
13.78
16.43

RHOWM-1
LBH/FIZSE
51.
52.20
52.12
49.33
45.62
43.25
43.84
45.46
46.52
43.40
40.55

RUN RO 101 SPEED CODE 10 POINT NO 8

RHOVH-2 EPSI-1
£ ¥6/M2 SEC RADIAN
350.18 0.4703
392.86 0.4184
334.64 0.3556
301.87 0.1999
281.13 0.0513
270.17 -0.0261
270.91 -0.0647
276.70 -D.0%89
285.25 -0.1936
280.88 -10.2226
274.30 -0.2629
TURN  D-FAC OMEGA-B
DEGREE TOTAL
53.42 0.4098 0).1842

51.51 0.3842 0.1155
49.56 0.3799 0.0809
47.57 0.4068 - 0.0594
48.01 0.423%  0.0307
48.95 0.4339 0.0433
48.14 0.4280 0.G495

46.81 0.4141 0.0532
46.42 0.3933 0.0797
49.47 0.4051 0.0973
52.05 0.4172 0.1165
BHOWM-2  PCT TE
C LBM/FT2SEC - SPAN
69.67 0.0420
70.22 0.0901
68.54 g.1410
61.83 0.2989
57.58 0.5086
55.33 0.6103
55.48 9.6593
56.67 0.7107
58.42 0.8620
57.53 0.3101
56.18 0.9571
10/T0 PO2/POL PO/PC  EFF-AD
STAGE STAGE

STAGE

EPSI-2
RADIAN
9.0808
0.0679
0.0584
0.0314
-0.0077
-0.0279
-0.0376
-0.0475
~-0.0745
~-0.0848
-0.0952

LOS5-P

TOTAL
0.0424
0.0271
0.0193
0.0150
0.0110
0.0121
0.0140
0.0156
0.0239
0.0295
0.0357

EPSI-1
DEGREE
26.948
23.973
20.373
11.452
2.938
-1.495
=3.709
-5.667
-11.093
-12.752
-15.0865
EFF-P
STAGE

Z ]
1.3036 0.9750 2.2027 23.35 85.08

poz/

POl
0.9204
0.9534
0.2696
0.9808
0.9384
0.9834
0.9268
0.9354
0.9783
0.9738
0.9692

EPSI-2
DEGREE
4.628
3.890
3.344
1.797
~0.442
-1.596
-2.157
-2.722
-4.270
~4.859
-5.454

PG/PO

STAGE

2.3060
2-3238
2.3016
2.2166
2.1732
2.1450
2.1456
2.1593
2.1762
2.1639
2.1425

T0/70 XEFF-A XEFF-P
STAGE T0T-STG JOT-S16

1.3200
1.3058
1.2935
1.2830
1.2927
1.2993
1.29%0
1.2997
1.3167
1.3373
1.3521

84.23
39.97
91.60
90.21
84.83
81.38
81.49
82.06
78.55
73.15
68.65

85.96
90.23
92.52
91.23

86.38

83.25
83.35
83.88
80.73
75.86
71.77
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