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WIND-TUNNEL INVESTIGATION OF HELICOPTER-ROTOR WAKE
EFFECTS ON THREE HELICOPTER FUSELAGE MODELS

John C. Wilson and Raymond E. Mineck
Langley Directorate, U.S. Army Air Mobility R&D Laboratory

SUMMARY

An investigation was conducted in the Langley V/STOL tunnel to study the effects of
rotor wake on helicopter fuselage aerodynamic characteristics. A rotor model for gen-
erating the wake was mounted close to two of three fuselage models. Force, moment,
and pressure data were determined for various combinations of windspeed, sideslip
angles, and pitch angles. The data show that the influence of rotor wake on helicopter
fuselage yawing moment imposes a significant additional thrust requirement on the tail
rotor of single-rotor helicopters for high positive sideslip angles. The influence of the
low Reynolds number characteristic of this investigation can make the results conserva-
tive if utilized in the specification for design of a tail rotor.

INTRODUCTION

Single-rotor helicopters have experienced degradation of directional control while
flying at low speed. (See ref. 1.) The degradation varies with airspeed and yaw angle.
It is attributed partially to mutual aerodynamic interference between the tail rotor, main
rotor, and vertical tail and partially to the unstable yawing-moment characteristics of the
fuselage. An investigation of a tail-rotor interference problem for rearward flight in
ground effect is reported in reference 2. The results of the wind-tunnel investigations,
reported therein, identified significant adverse effects of the main-rotor wake on the
vertical-tail force and on the tail-rotor thrust.

The main-rotor wake has appreciable influence on the fuselage at low airspeeds.
Little published information is available to provide an understanding of such effects.
What does exist is directed toward the evaluation of conditions in hovering flight only
without treatment of conditions at low-flight speeds near hover. Obtaining such informa-
tion with full-scale flight investigations is difficult because of problems in controlling test
conditions and in measuring all relevant parameters.

The purpose of this investigation was to obtain force, moment, and pressure data
experimentally for several different fuselage shapes in the presence of a rotor wake.
Three fuselage models representative of current helicopter designs were tested in the
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Langley V/STOL tunnel at windspeeds of up to 102 knots through +180° sideslip. (When
the rotor was mounted, the maximum windspeed was 45 knots.) Forces and moments of
the fuselage and the rotor were measured. In addition, pressure distributions were mea-
sured for selected test conditions. Comprehensive tables of the pressure data are avail-
able in a supplement to this report. A request form for the supplement is found in the
back of this report.

SYMBOLS

The longitudinal and lateral data in this report are referred to the body axes (fig. 1).
Moment centers are indicated for each of the three models in figure 2. The units used
for physical quantities defined in this paper are given in both the U.S. Customary Units r
and the International System of Units (SI). Measurements and calculations were made in
U.S. Customary Units. Factors relating these two systems of units are presented in ref-
erence 3. The symbols used are defined as follows; the symbols enclosed in parentheses
are used in the data listing of the appendix and supplement,
A rotor disk area, 0.8107 m2 (8.728 ft2) 1
b number of rotor blades
Ca (CAF)  axial-force coefficient, Fp/q.S,
Cu /o (CHSSIG) in-plane rotor drag coefficient, H A)AVTZU
C; (CRM) rolling-moment coefficient, My /q SslF
Cm (CPM) pitching-moment coefficient, My/qoospﬁF
CN (CNF) normal-force coefficient, FN/q «Sp

Cn (CYM) yawing-moment coefficient, My /qooSs!ZF 1

Cn,s (CYMS) yawing-moment slipstream coefficient, Mgz /qgSglF

P-Dp
Cp pressure coefficient, =
oo
Crr yaw center of pressure, Cp /CY
2
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Cr/o (CTSSIG) thrust coefficient, T/pAVylo

Cy (CSF) side-force coefficient, Fy /qus

Cy,s (CSFS) side-force slipstream coefficient, Fy/qsss

c blade chord, 8.9 cm (3.5 in.)

Fa axial force, N (1bf)

Fn normal force, N (lbf)

Fy side force, N (1bf)

H rotor and hub drag force normal to thrust, N (1bf)

[ characteristic length (for Reynolds number), m (ft)

Ly fuselage length, 91.4 cm (36 in.)

My rolling moment, cm-N (in-1bf)

My pitching moment, cm-N (in-1bf)

Mgy yawing moment, cm-N (in-lbf)‘

Npe Reynolds number, V{/v

p local pressure, N/m2 (lbf/ft2)

P free-stream static pressure, N/m2 (lbf/ft2)

qg (QS) slipstream dynamic pressure, Q. +-§, N/m2 (lbf/ft2)
q, Q) free-stream dynamic pressure, pV2/ 2, N/m2 (lbf/1t2)
R radius of rotor disk, 50.8 cm (20 in.)

Sp planform projected area of fuselage, m2 (ft2)
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Sg side projected area of fuselage, m2 (it2)

T rotor thrust, shaft axis, N (Ibf)

\' free-stream or slipstream windspeed, m/sec (ft/sec) ‘
Vg free-stream windspeed, knots

Vo (VT) rotor tip speed, QR,m/sec (ft/sec)
x (X) fuselage station, cm (in.)
a (ALPHA) angle of attack, deg

B8 (BETA) angle of sideslip, deg

v air kinematic viscosity, m2/sec (£t2/sec)

p air density, kg/m3  (slugs/1t3) 1
g rotor disk solidity, bc/7R, 0.1114

¢ flow angle, deg

x (CHI) wake skew angle (from the vertical), deg ‘l
Q rotor rotational speed, rad/sec

MODEL DESCRIPTION AND INSTALLATION

The three fuselage models used in this investigation (fig. 2) are representative of a
current gunship configuration (model 1), a utility configuration (model 2), and a light L
observation configuration (model 3). The models differed slightly from scaled versions
of these configurations in that the tail-boom segments were slightly oversized. The fuse-
lage assemblies were made of molded fiberglass, and each had static-pressure taps
located on the model surface to obtain pressure distribution data. The pressure tap loca-
tions are given in table I. Each fuselage could be tested with or without a standard ver-
tical tail, although the gunship configuration was tested with a cambered vertical tail and
a '"V' tail as well. The nomenclature of these configurations is given in table II.

-
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A teetering hub tail rotor from a light observation helicopter simulated the main
rotor of each configuration in this investigation. The rotor served to generate the rotor
wake that a helicopter fuselage experiences at low-flight speeds. The direction of rotor
rotation was conventional, that is, counterclockwise when viewed from above the fuselage.
(See fig. 1.) The two blades of the rotor (fig. 3) had a chord of 8.9 cm (3.5 in.), an
NACA 0012 airfoil section, and no twist. The rotor diameter was 101.6 cm (40 in.). The
blade root cutout was 40.2 percent of the rotor radius. Collective pitch was set by adjust-
ment of pitch links at the rotor hub and measurement of the rotor blade angle. The rotor
had no cyclic pitch control and was free to flap. The rotor hub was attached through a
five-component strain-gage balance to an air motor which drove the rotor at speeds of
3350 or 3600 rpm. The balance measured the orthogonal rotor shaft forces of thrust,
drag, and side force as well as pitching moment and rolling moment. The balance was
not capable of measuring yawing moment, that is, torque.

The fuselage models and the rotor were inverted for the tunnel installation as shown
in figure 4. The fuselage assembly was mounted on a six-component strain-gage balance
attached to a sting. The rotor was mounted through the five-component balance and an
air motor to a section of the sting-support structure, the air motor exhaust being ducted
through the support structure. The rotor was placed at the appropriate scaled location
near the fuselage, although not connected with it. The distance from the rotor flapping
axis to the top of the fuselage pylon was 4.9 cm (1.93 in.) for model 1 and 9.4 cm
(3.70 in.) for model 2. Model 3 was not tested with the rotor. The whole assembly could
be pitched through an angle-of-attack range of +15°. The fuselage models were mounted
with either the nose upstream or the tail upstream; thus, sideslip angles of +180° were
possible. When sideslip angles were greater than +90°, the sting was mounted through’
the nose of the fuselage and a rounded plug was inserted in the tail of the model.

TESTING AND CORRECTIONS

The investigation was conducted in the Langley V/STOL tunnel. The test section
has a width of 6.63 m (21.75 ft) and a height of 4.42 m (14.5 ft). The fuselage and rotor
were located approximately in the center of the test section. This test program utilized
a free-stream windspeed range of 15 to 102 knots (1 knot = 0.5144 m/s). Since errors
due to blockage, slipstream contraction, flow misalinement, and tunnel wall effects have
been found to be small for models of this size in this tunnel, no corrections for these
types of error have been applied to the data. The maximum tunnel wall effect was cal-
culated (ref. 4) to be a flow angle-of-attack change of 1.0°; this effect occurred at the
lowest free-stream velocity and at the lowest downwash angle (which therefore was the
most extreme wake angle effected).
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Since yawing moment and side force were the components of primary interest in
this program, the force and moment measuring balance was chosen with the range most
suitable for these components. The maximum forces and moments that the fuselage bal-
ance was capable of measuring (the associated accuracy was +0.5 percent of the maximum
force or moment) are given in the following table:

Fao, N (bf) . « o vve e et +66.7  (+15)
Fy, N (bf) . o ovi it £222.4  (£50)
Fo N (Mbf) . . oo oo oo oo +222.4  (50)
My, cm-N (in-lbf) . . . ... ... ... ..... +226  (+20)
My,cm-N (n-1bf) . . . . ... ... .. ..... £1130 (+100)
Mz, cm-N (in-lbf) . . . .. ... ......... +1130 (x100)

The accuracy of data presented in coefficient form is, of course, inversely propor-
tional to the dynamic pressure and nondimensionalizing areas and lengths, as indicated in
"Symbols.” The data repeatability was good because of the manner of acquiring data. A
data point is normally 10 samples. When pressure data are obtained, the balance measure-
ments are sampled 48 times. Thus, there is a statistical improvement in accuracy of 3.3
when 10 samples are taken and 6.9 when 48 samples are obtained. (See ref. 5.)

The rotor balance measured five components, although only two of these, thrust and
drag, were of interest. The thrust range capability was 0 to 623 N (0 to 140 1bf) with an
accuracy of +2.2 N (0.5 1bf). The drag range was +133 N (x30 1bf) with an accuracy of
+2.7TN (+0.6 1bf). The statistical improvement in data repeatability, as a result of the
data compiling procedure, is true for these data as well.

The accuracy of attitude angles and windspeed also influenced data accuracy. Angle
of attack o and angle of sideslip S8 were within 0.1° of the nominal value. Windspeed
measurements were within 0.5 knot. Collective pitch settings were accurate within +0.1°.
For most of the test program, the rotor collective pitch setting was 8.00 with a rotor
speed of 3600 rpm; for early test runs, the pitch setting was 9.0° with a rotor speed of
3350 rpm.

PRESENTATION OF DATA

The results of the wind-tunnel investigation are presented in terms of conventional
aerodynamic force, moment, and pressure coefficients. As an aid to the evaluation and
analyses of the results, figures 5 and 6 are presented. Figure 5 shows the variation of
rotor thrust, rotor drag, and calculated wake angles as a function of windspeed for the
rotor used in this test program when tested alone. Figure 6 shows typical main-rotor
power for a helicopter as the equivalent yawing-moment coefficient required of a tail
rotor for antitorque. Yawing-moment (body axis) and side-force coefficient data are
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presented in figures 7 to 48. The appendix has a complete listing of the six components
of fuselage forces and moments (in coefficient form) measured as well as the thrust coef-
ficient. Selected portions of the pressure coefficient data are presehted in figures 51

to 70. Comprehensive tables of the pressure data are available in a supplement to this
report which is available on request. Inclusion of the test run number in figures and
data listings provide a means of correlating test conditions and data.

Figure
Sideslip effects on yawing-moment and side-force coefficients Cp
and Cy for —
Model 1:
Rotor off . . . . . . ¢ o ¢ i i i e e e e e e e e e e e e e e e .. Ttoll
ROtOr ON . . . . . v ot i e e ittt e e e e e e e e e e e e e e e 12 to 16
Model 2: .
Rotor Off . . . . . . . i it st e e e e e e e e e e e e e e e e e e e e 17 to 21
370} 703 oo ¢ 22 to 25
Model 3:
Rotor off . . . . . . L o i i e e e e e e e e e e e e e e e e e 26
Coefficients C, 5 and Cy g for —
Model 1. . . . . . . . i it e e e et e e e e e e e e e e e e ... 27t030
Model 2. . . . . i i it e e e e e e e e e e e e e e e e e e e e e . 31to 34
Angle-of-attack effect on yawing-moment and side-force coefficients Cp
and Cy for —~
Model 1:
Rotor off . . . . .« L . i i i e e e e e e e e e e e e e e e e e e e 35 to 38
30 o 5 o« 39 to 43
Model 2:
Rotor off . . . . . . . . i i e e e e e e e e e e e e e e e e 44 to 45
ROtOron . . . . . o i . i i it e it it e e e e e e e e s o . . 461to 47
Model 3:
Rotoroff. . . ... ... ... e e s et e s e s e s e e 48
Sideslip effect on yawing moment as a function of windspeed . . . . . . . .. .. 49

Comparison of yawing-moment envelopes with antitorque tail rotor requirement as

a function of windspged . . . ... ... ... .. .. o e ee e e e e e 50
Sideslip effect on pressure distribution (on sides of the models) for ~
Model 1:
Rotoroff . . . . . .. ot e e e e e e e e et e e e e e e s e e s e e e 51 to 53
Rotoron .. ... .......0¢.0c.... e e e e e e e e e s e e e 54 to 56
L-9454 o1
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Figure
Model 2:
Rotor off . . . . . @ i i i e e e e e e e e e e e e e e e e e e e e e e e e 57 to 59
30 €03 ol o+ 60 to 61 1
Model 3: -
Rotor off . . . . . . . i i i i e e e e e e e e e e e e e e e e e e e e e 62
Angle-of-attack effect on pressure distribution (on top and bottom of models) for —
Model 1:
Rotor off . . . . . . 0 i i e e e e e e e e e e e e e e e e e e e e e 63 to 64 >
370 0 3 oo ¢ YN 65 to 66
Model 2: r
ROtOr Off . . . . . v e v e e e e e e e e e e e e e e e e e e e e e e e e e e 67 to 68
2o €o ) o)+ 69
Model 3: ' :
ROtOr Off . . . . & o i i s e e i e e e e e e e e e e e e e e e e e e e e e e 70
Sideslip effect on center of pressure (models 1,2,and3) . ... ... ..... 71 to 73
Reynolds number effects for a typical elliptical fuselage cross section . . . . . 74 l
Comparison of Reynolds number effects on longitudinal characteristics of model 2
as compared with full-scale characteristics . . . . .. . ... .. ... 75
DISCUSSION OF RESULTS
The rotor wake at low-flight speeds immerses a helicopter fuselage in a swirling, A |

relatively strong flow that can be expected to strongly affect fuselage aerodynamics. The
flow is complex and self-distorting. (See ref. 6.) Axial swirl is induced by the profile
drag of the rotor blade; there are strong vortices generated by the rotor blade tips; the
lateral extremities of the wake roll up as does any wake trailed by a finite-span lifting
surface. Wake skew angle is an adequate general indicator of the strength of the momen-
tum flux through the rotor relative to the free-stream flow; the angle is determined as a

function of rotor thrust and drag according to the derivation in reference 4. High thrust L
and low windspeed results in a small angle from the vertical. As windspeed increases
or thrust decreases, the angle approaches a value of 90°, Figure 5 indicates that this \

angle varies significantly with windspeed in the range of 0 to 60 knots.

The performance characteristics of the rotor alone are indicated in figures 5(a)
and 5(b). Because a fixed collective was used throughout the test program, disk loading
increased moderately as the free-stream windspeed was increased. The resulting varia- ~
tion of wake skew angle for the investigation is shown in ﬁgui'e 5(c). The data may be
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read for different values of lift if the appropriate values of wake skew angle and then the
corresponding airspeed are determined.

Yawing Moment and Side Force

Since yawing-moment characteristics, supplemented by side-force characteristics,
were of the greatest interest, only these data are presented in figures 7 to 48. The con-
figurations consisted of combinations of the three fuselage shapes, with and without
vertical- and horizontal-tail surfaces, and with and without rotor. Configuration nomen-
clature used in the figure keys and illustrations of each configuration are given in table II.

Model 1 was tested with four vertical-tail configurations. Figure 7 shows the com-
parison of yawing moment for the four configurations. It is evident that the fuselage with-
out a vertical tail is moderately unstable in the range of sideslip -20° to 20° (at an angle
of attack of 0°). The three tails provide a moderate stabilizing effect in that range.

Also, they are nearly identical in yawing-moment characteristics throughout the sideslip
range. Figures 8 to 11 show the results of varying windspeed for the four tail configura-
tions. No significant anomalous aerodynamic characteristics attributable to Reynolds
number effects are evident. Qualitative consideration of possible Reynolds number effect
is presented in the section '"Reynolds Number.'" In general, the data for model 1 config-
urations without the influence of rotor wake show reasonable, symmetric variations about
a sideslip of 00.

The strong influence of the rotor wake on model 1 is shown in figures 12 to 16.
Maximum yawing-moment peaks for rotors-off configurations occur at angles of sideslip
of 1200 to 1300, With the rotor wake, these peaks occur at sideslip angles as low as 70°.
The data show discontinuities at low windspeeds (15 to 25 knots) at sidewind conditions
(sideslip angles near +90°). This characteristic is attributable to the configuration
change from nose to tail mounting on the sting. The usual symmetry of yawing-moment
data about a sideslip of 0° for rotor off is altered appreciably with the addition of a rotor
wake. In general, the rotor wake has a much stronger effect on C, at lower airspeeds
and causes the fuselage to stabilize in yaw about a sideslip angle of approximately 20°.

The directional characteristics of model 2 are similar to those of model 1; that is,
the same pattern of yawing-moment variation influence is evident in figures 17 to 21.
The maximum moment occurs at 120° to 130° with the rotor off. With the rotor on
(figs. 22 to 25), the peak occurs at a sideslip angle as low as 60°. As with data for
model 1, data for the model with the rotor wake effect show discontinuities at sideslip
angles of 90° and -90°. (See figs. 22(g) and 23(g).)

Model 3 was investigated without the rotor only. A comparison of its directional
characteristics with models 1 and 2 is shown in figure 26. In the sideslip range of -20°
to 209, it is slightly less stable than models 1 and 2. Otherwise, the variation of yawing-
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moment and side-force characteristics of model 3 with sideslip is very similar to those
of models 1 and 2.

To determine how well the rotor-on data could be condensed to a single curve
representative of all windspeeds, the yawing-moment and side-force data were nondimen-
sionalized with slipstream dynamic pressure rather than with windstream dynamic pres-
sure. The results are shown in figures 27 to 34. For models 1 and 2 with vertical tails,
the data do condense reasonably well, especially for the sideslip range of 20° to 90°,
This range is the most significant range in that it is burdening the tail rotor. However,
the scatter in the data and variation in trends reflect the complexity of the variation in
the total flow field with changes in windspeed (and wake skew angle).

All three models were subjected to angle-of-attack excursions at various sideslip
angles. The results are shown in figures 35 to 48. The effect of angle of attack on yaw-
ing moment of the various configurations is moderate. This result appears to disagree
with the conclusions of reference 7. (The shape of model 2 of this investigation is simi-
lar to that of model D of ref. 7.) Reference 7 dealt with helicopter fuselage models
which have a rotating hub. However, two aspects explain the disagreement. First, the
hub of reference 7 incurred a Magnus effect contributing to side force at zero sideslip.
This condition effected sidewash at the vertical tail and contributed yawing moment at
zero sideslip. Secondly, reference 7 explored a limited sideslip range of +8°; whereas,
this investigation explored the whole sideslip range of +180° but did not acquire data at
sideslip between 0° and +10° or 0° and -10°. The moderate effect of angle of attack on
yawing moment and side force at various sideslip angles makes the results for the side-
slip excursions of +180° conducted at an angle of attack of 0° generally applicable for
moderate angles of attack.

The application of the results of this investigation is useful in the determination
of the required yaw control capability of the tail rotor on a single main-rotor helicopter.
The results indicate that for the sideslip range of approximately 25° to 170°, the yawing
moment due to rotor wake is additive to the basic main-rotor antitorque requirement of a
tail rotor. For the rest of the sideslip range, of course, the yawing moment due to rotor
wake reduces the yaw control required of the tail rotor. Figure 49 shows the variation
with windspeed of thi$ additional requirement for selected sideslip angles; this figure has
data for models 1 and 2 and with and without vertical tails.

Figure 50 shows comparisons of the envelopes (maximum and minimum yawing
moment for the sideslip range of +180°) of wake-affected yawing-moment coefficient with
a typical envelope (see fig. 6) of equivalent yawing-moment coefficient required of a tail
rotor for antitorque. Both forms of yawing-moment coefficients are shown for model 2
with the tail mounted. The slipstream dynamic-pressure coefficient (fig. 50(b)) provides
a clearer measure of the relative magnitude of the burden of fuselage yawing moment than
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that provided by the yawing-moment coefficient based on windstream dynamic pressure.
It is evident that at extreme sideslip and windspeed a tail rotor may be required to pro-
vide a total yaw capability of nearly twice the main-~rotor antitorque requirement.

varedl

Pressure Distribution

Pressures were measured for selected test conditions and configurations. Of these
data, the pressure coefficients measured on the sides of the fuselages are presented in
figures 51 to 62 to show sideslip effects. The pressure coefficients for the top and bottom
center line of the fuselage are presented in figures 63 to 70 to show the effects of angle of
attack. These data serve to describe the load distributions and the resultant yawing
moment of the fuselages as shown previously in figures 7 to 48. f

The influence of rotor wake on pressure distributions on the model 1 fuselage is
shown in figures 54 to 56. Without the rotor, coefficients range from -2.0 to 1.0
(figs. 51 to 53). With the rotor, rotor wake effect results in coefficients greater than 1.0
and less than -3.0. This greater range is because the dynamic pressure of the regions
of the rotor wake that impinge on the fuselage is greater than the slipstream dynamic
pressure. A comparison of figure 51 with figure 54 illustrates this amplification caused ,
by rotor wake. Also evident in figure 54, is the diminishing influence of rotor wake on I
fuselage pressures as the windspeed increases to 45 knots. - The presence of the vertical
tail, as expected, affects the pressures only to a minor degree. The data obtained for the
portion of the sideslip range near a rearward flight condition are presented in figures 53,
55, and 56. The trends of pressure patterns for model 1 are in agreement with the
yawing-moment variations with sideslip and windspeed shown in figures 12, 13, and 14.

Pressure patterns obtained for model 2 at various sideslip angles and windspeeds Y
(figs. 57 to 61) differ from those of model 1. There is, of course, a distinctive difference )
in fuselage shape of the models which accounts for the pressure difference. Model 2 has
a bulbous forward fuselage, fairing into a slender 'tail boom,' which supports the vertical
tail whereas model 1 is relatively slender overall. Neither model had pressure taps
close enough to the end of the fuselage to provide for an evaluation of the discontinuity in
yawing-moment variationat 8=90° and 8= -90°, as mentioned previously.

Some of the pressure patterns obtained for model 3, which was tested without the L
rotor, are shown in figure 62 for various sideslip angles. The patterns are similar to
those of models 1 and 2 (figs. 51 and 57) and apparent differences reasonably reflect the
difference in fuselage shape.

The effect of argle of attack on pressure distributions along the center line of the
fuselages is moderate as shown in figures 63 to 70. A comparison of figures 65, 66,
and 69 (rotor on for models 1 and 2) with figures 63, 64, 67, and 68 indicates that this
effect is primarily attributable to the variation of rotor thrust with angle of attack.

11
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The center of pressure for these pressure distributions can be evaluated from the
force and moment data; for pitch center of pressure, pitching moment divided by normal
force; and for yaw center of pressure, yawing moment divided by side force. Figures 71,
72, and 73 show this for (1) comparisons of the three models, (2) rotor wake effect on v
model 1, and (3) rotor wake effect on model 2. In an ideal fluid, a slender streamlined -
fuselage shape can have the center of pressure at infinity where the resulting pressure
distribution yields only a pure couple with no resultant force. For real fluids and mod-
erate angles of attack or sideslip, the center of pressure moves usually to a position
moderately ahead of the nose of the fuselage. For the models of this investigation, this
is essentially true for the sideslip range of +10°. For the extreme angles of sideslip,
beyond this range, the center of pressure moved behind the moment resolving center, f
close to the center of the fuselage. (See fig. 71.) The influence of the rotor wake served
to make the flow conditions affecting the model pressure distributions even less ideal
(figs. 72 and 73) and thus the center-of-pressure variations are very erratic.

Reynolds Number

The significance of Reynolds number that affected the model characteristics is not ,
readily evaluated. Only qualitative considerations are possible for several reasons. !
First, the wake of a rotor is a complex turbulent flow which impinges on sections of the
fuselage. Second, even without the rotor wake, the extreme sideslip angles that these
models were subjected to introduces the uncertainty of defining an appropriate character-
istic length for Reynolds number. The length could be the total axial dimension of the
fuselage as in references 7 and 8. However, the cross-flow velocity component, that is,
the velocity perpendicular to the fuselage longitudinal axis, becomes important as the side-
slip angle increases. The characteristic length for the cross-flow Reynolds number is
typically the depth of the fuselage, as shown in sketch (a), which varies over the length of
the fuselage:

[

ORIGIN Al
P4
OF POOR qui pras

Sketch (a) -

Consideration of Reynolds number effects can be based on the difference in charac-
teristics between subcritical and supercritical flow regimes. The Reynolds number that
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the models experienced ranged from 5394/cm (13 700/in.) to 23 622/cm (60 000/in.) for

windspeeds of 15 to 60 knots and depending on rotor on or off. The turbulence created by

the rotor would tend to increase the Reynolds number. In general, the models experienced

less than the "'critical” Reynolds number, that is, where force coefficients decrease as !
Reynolds number increases. Full-scale Reynolds number would be in the supercritical

range, that is, greater than 400 000.

The significance of Reynolds number effects is shown by references 9 to 13. In
these, the variation of aerodynamic forces of various cylindrical shapes is defined.
Reference 12 presents extensive data regarding a variety of noncircular two-dimensional
cylinders and includes the elliptical shape which is most pertinent to the three fuselage
models in this test program. Data from reference 9 (shown in fig. 74) indicate that the r
yawing moment shown for the fuselages tested without the vertical tails should be reduced
by 50 percent to be representative of full-scale values.

The vertical-tail fins mounted on the fuselages provided a significant contribution
to the side force and yawing moment. The influence of extremely low Reynolds number
on airfoils is dealt with in reference 13. Therein, the Reynolds number influence is indi-
cated to be predominantly near the maximum lift of an airfoil, that is, near or at stall I
angles of attack. Since for the wide range of sideslip angles in this program, the maxi-
mum lift (effectively side force) that the tails experience occurs in only two small regions
of sideslip angles (10° to 20° and -10° to -20°), the significance of low Reynolds number
for the tail surfaces appears to be minimal.

The other forces and moments (lift, drag, pitching moment, and rolling moment) are
also affected by low Reynolds number. Reference 8 describes a wind-tunnel investigation Y
of a full-scale helicopter fuselage similar in shape to model 2 of this investigation. Lon-
gitudinal data therein were obtained at a Reynolds number, based on fuselage length, of
42 x 106, A comparison of these data with data for model 2 obtained at a Reynolds num- —
ber of 1.8 x 10% is shown in figure 75. The correlation is rather poor and may be
explained by the large difference in test Reynolds number. Differences in body shape and
minor differences in configuration may contribute to a lesser degree to the poor correla-
tion. Definition or evaluation of the influence of Reynolds number is evidently very . L
uncertain for longitudinal data; however, these components are of less significance
regarding the objectives of this investigation.

SUMMARY OF RESULTS

The results of a wind-tunnel investigation of influence of rotor wake on helicopter
fuselage models indicate the following conclusions:

13
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1. The rotor wake significantly increases fuselage yawing moment that the tail
rotor must counteract for sideslip angles greater than 200,

2. The influence on the fuselage yawing moment of the low Reynolds number char-
Langley Research Center,

acteristics of this investigation is significant and makes the results of this investigation
conservative if utilized for the design specification of a tail rotor.

National Aeronautics and Space Administration,

Hampton, Va., January 7, 1975.
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APPENDIX
FORCE AND MOMENT DATA
The force and moment data, presented graphically in figures 7 to 48, are presented
in tabular form in this appendix. Each block of data represents one run or parameter
sweep. The configuration numbers are described in table II and the table column headings

are described in the "Symbols" section. The angles o and p are indegrees; Q and
@S, are in N/m2; velocity is in knots; and tip speed, VT, is in m/sec.
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POINT VKT ALPHA

135
136
137
138
139
140
141

AVERAGE TIP SPEED RATIO

POINT

144
145
146
147
148
149
150

AVERAGE TIP SPEED RATIO

POINTY

153
154
155
156
157
158
159

AVERAGE TIP SPEED RATIO

POINT

162
163
166
165
166
167
168

AVERAGE TIP SPEED RATIOD

POINT

172
173
174
175
176
11
17¢
179
180
181
182
183
184
185
186
187
188
189
190

58.6 «0
58.7 10.2
58.5 5.1
58.5 «0
58.6 =5.0
5846 ~10.0
58.6 ol

VKT ALPHA
58.6 -0
58.6 10.2
58.6 5.1
58.6 =0
58.6 <-S.l
58.6 ~10.1
58.5 =0

VKT ALPHA
586 -0
58.6 10.2
58.6 5.1
58.6 .1
58.6 =S.1
58.5 -10.1
58.5 .1

VKT ALPHA
58.6 .0
58.6 10.1
58.7 5.1
58.6 .l
58.5 ~-5.1
58.% -10.1
58.5 .0

VoKT ALPHA
58.6 .J
58.6 -.0
$8.6 ~e0
58.7 -.0
58.6 0
58.5 «J
58.7 d
58.5 =1
58.6 «0
58.7 -0
58,7 .l
58.6 ol
$8.95 .0
58.5 -
58.7 ol
58.5 2
58.6 .2
58,6 2
58.5 -0

BETA

~10.0
-10.0
~10.0
<10.0
-10.0
-10.0
-10.0

=20.0
-20.0
=20.0

BETA

-30.0
-30.0
-30.0
~30.0
=30.0
-30.0
~30.0

BETA

.0
10.1
20.1
3J.0
70.5
80.0
89.8
39.9

ol
=9.9

~20.0
=32.0
~40.0
-50.0
=60.C
-69.9
~80.0
“90.0

.0

CNF

+0003
+0356
#0197
-.0011
=.0097
-« 0271
+0005

= 000

CNF

-.0268
-.0118
-.0303
~.0267
~e 0252
=.0309
-.0255

= .000

CNF

~.0523
-.0151
~.0504
-+ 0522
=.0530
- 0549
-.0526

= ,000

CNF

-.0518
-.0032
~.0332
-.0516
-. 0851
~.1067
~. 0521

= .000

CNF

0077
-.0213
-.0618
-.0279

<0564

<0635
<0366
~.1269

«0091
~.0253
~.0505
=.0484
=+ 2024
=.3379

0572

0609

+0397

0081

« 0092

AVERAGE TIP SPEED RATIO = ,.000

16

CAF

«0340
+ 0441
«0399
- 0331
0307
+«0306
«0326

CAF

«0246
0417
«0303
0236
+0206
<0194
« 0245

CAF

~.0021

0057
-.0003
0035
0058

-.0052
~-0029

APPENDIX

RUN s CONF IGURATTION
CcPM CRM CYM CSF CHI
-.0007 +«0001 .0015 .0033 90.0
0052 -.0001 .0012 .034& 90.0
<0014 <0000 «0017 «006T 90.0
-+ 0008 0001 <0017 .0060 90.0
-.0066 «0002 <0014 «0069 90.0
-.0082 .0004 .0009 .0082 90.0
-.0008  .0001 0018 .0040 90.0

AVERAGE )F ABOVE VALUES 90.0

RUN 6 CONF [GURAT [ON

(4. CRM (41] CSF Mt
» 0085 0037 0171 «1125 90.0
20239 -.0013 -.0002 .1670 90.0
0199  .0015  .0113  .13&7 90.0
.0087 0038 <0171 «1147 90.0
~+ 0004 <0060 «0169 .108t 90.0
-.0072  .0079 .0l3& .1183 90.0
- 0085 «0036 0170 <1106 90.0
AVERAGE TF ABOVE VALUES  90.0

RUN 7 CONFIGURATIIN

cPM CRM cym CSF CHI
.0074  ,0087 .0178 .3045 90.9
<0113  .0009 =-.0043  .4032 90.0
+0159 0051 <0106 «3392 90.0
10076 L0087  .0176  .3068 90.0
~.0023 0123 +019% +2898 90.0
-.0107 0157  .01%  .2973 99,0
+0076 .0087 0177 «302% 90.0
AVERAGE JF ABOVE VALUES 90.0

RUN [} CONFIGURAY [ON

cpm CRM cym CSF CHi
-«0223 <0158 ~O0nt <5818 90.0
-.0173 <0058 -~-,0092 «6789 90.0
-.0178 0117 0016 +6305 90.0
~.0226 « 0158 « 0079 +5820 90.0
-.0186 «J1985 0126 +5470 90.0
-.01%53 . 0226 - 0l26 +5371 90.0
=-.0220 <0157 Q077 +5816 90.0
AVERAGE OF AROVE VALUES  90.0

RUN 9 CONFIGURATION

com CRM cym CSF CMt
-.0006 .2001 .0009 .0026 30.)
20076 -.0035 -.0165 -.099¢ 90,0
«0lle -.3085 ~-,0166 =-,2928 90.0
—.0226 <~.,015¢ =-.0076 -.5641 90.0
~« 0324 -,0119 +1051 -1.1593 92.0
-.0268 =-.,0108 1173 -1.1470 90.0
~.00186 -.0097 1285 -1.1264 90,0
~.0427 -.0193 .0200 =~.A63S 90,0
=« 0006 «0000 «2007 +0005 90.0
-0082 «0036 «0168 <1102 90.0
- 0075 <0088 0178 <3090 90.0
-a023% <0187 « 0090 <5765 Q0.0
~e 0335 «0184 -,0133 «8832 90.0
-.0530 .0160 ~.0648 1.2047 90,0
~. 0808 <0155 -.0558 1.3130 90,0
-.0269 <0114 =.1010 1l.1440 90.0
~.024) +0101 =-.1203 1.1338 90.0
<0024 #0090 =-.1291 1.0911 90.0
-« 0003 0001 0009 <0011 90,0
AVERAGE TF ANDVE VALUES  90.0
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11

CTSSIG

- 0000
.0009
<0000
.0300
« 0000
«3020
« 0000

« 0000

11

CTSSI6

«"000
0000
« 0000
« 0200
<2000
+ 0009
0000

.N00J

CTSSIG

« 0000
0300
» 0000
+3300
<0200
<0000
« 0200

+0000

(443319

+0000
+0200
+0000
+0290
. 0000
+C300
«0000

«0000

€rssiG

«J302
«0000
#2302
. 0000
#3220
« 0000
+0200
« 0000
«J000
» 0000
+3000
- 0000
+2000
. 0000
«0000
« 0000
+£J00
« 00C0
0000

«200C

THSSIG

+ 00000
320300
+ 00000
+00000
« 00000
00320
+00000

« 00000

CHSSIG

+60022
« 00900
00000
00000
00030
00020
00200

«J0000

CHSSIG

.00000
00000
00029
«N3002
«00020
«30000
+ 00000

«00000

£HSSIA

« 10020
+00000
+00000
«70220
00000
+00000
00000

+ 00000

CHSSIG

«32002
«0000C
«30392
00000
+232000
« 00000
«30300
«0009C
«J000¢C
20090
00000
«0C030
+0C000
«00000
0000
00022
00C00
+»0000C
-00C0C0

+ 00000

i ¥ ¥ ¥ ¥ ¥ ¥ K ¥ K I £ K

D.0 584.7
7.3 585.%5
0.0 582.3
0.2 S81.1
0.0 583.9
584.3
583.9

«0 5083,7

0 S584.3
2 584.3
J 583.9
0 583.9
3 S83.1
0 583,5
9 582.7

<) 583.7

9.2 583.9
0.0 584,7
0.) 583.1
0.0 $%83.9
0.3 S83.1
2.1 %81.9
0.7 5m2.3

<0 583.3

<
-
-]

583.9
506.3
%85,1
583.5
582.7
581.9
582.7

oo
.

oo
&
© O0OLUvWOoOOw

543, 4

<
=
o

583.1
586,23
584.3
5A5.1
583.5
582.3
58%.1
581.9
583.9
585.1
585.1
5847
581.9
583.5
585, 1
582.3
583.9
584.3
582.7

OUDVOUVOVOOLOVOOOVWOW

00 0O00NOOOVOUOVBOOOCOO
BRI

.
o

583.8

T

Qs

584 .7
585.5
%82.3
581.1
583,.9
584.3
583.9

583.7

oS

584.3
586.3
583.9
583.9
s83.1
583.5
582.7

583.7

Qs

5R83.9
584, 7
583,.1
583.9
583.1
%81.9
582.3

503.3

os

583.9
5R4.3
585.1
583.5
582.7
SR1.9
582.7

583.4

0s

583.1
L86,.3
504.3
565.1

583.5
$82.3
585%.1
581.9
503.9
585.1

585.1
504.7
$81.9
583.5
58%5.1
582.3
583.9
584.3
582.7

583.8

CYMS

«0015
»0012
0017
+C017
«0014
« 0009
0018

CYMS

.0171
-.0002
0113
0171
- 0169
0136
. 0170

cyns

. 0001
-.0092
. 0016
00719
<0124
0126
<0077

cyns

« 0009
=.0165%
=.0l6s
~.0074

. 1081

#1173

.128%

0200

« 0007

0168

+0176

+0790
-.0133
-.0646
~. 0558
-.1018
-.1203
=.1291

« 0009

CSFS

«0033
« 0044
~0087
+ 0040
0049
. 0082
-0040

CSFS

+ 1125
«1670
<1347
«1147
. 1081
1183
+1106

CSFS

3065
« 4032
3392
+3068
+ 2898
2973
+302%

CSFS

+5818
«6789
+6305
+ %800
+5670
«%371
«5816

CSFS

+ 0028
~.0994
~e2928
=+5641
~1.1%9)
~1.1470
~1ls 1244
~+8435%

+ 0005

1102

« 3090

«5765

« 8832
1.2067
1.3130
1.1440
1.1338
1.0911

+ 0011

= -
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POINT

193
194
195
- 19g
197
198
199
200
231
202
203
204
225
206
207
208
209
210
211
212
213
214

AVERAGE TIP SPEED RATIN

POINT

229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
2464
245
246
267
248

AVERAGE TIP SPEED RATIO

POINT

251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

VKT

29 .4
29.2
29.%
29,3
29.3
29.4
29.3
29,3
29.2
29.5
29.3
29.5
29.5
29. %
29.4
29.3
29.3
29.3
29.?
29.4
29.5
29.5

VKT

14.5
14.6
1445
lé.b
le.4
l4.4
1.4
14.6
14.4
14.4
1.7
14,4
lb.e
14.4
Je.4
léob
la.4
14.3
1423
14.5

VKT

43.6
43.6
43,7
43.6
43.9
43.7
43.6
43.6
43.6
43.7
43.7
43.6
43.8
43.6
43.7
43.7
43.7
43.8
43.6
43.6

ALPHA

ALPHA

ALPHA

«0
~a0
-.0
~el
~el

=5) w0
-60.0
-69.8
-R0. 0
-89.9

.0

RETA

.0
10.0
20.0
30.0
42.0
50.0
60.1
70.0
80.0
90.0

-.0
=10.0
=20.0
=30.0
-40.0
=52.0
~60.0
=72.0
-80.0
=90.0

BETA

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

0.0

-10.0
=20.0
~30.0
-40.0
=50.0
~60.0
-70.0
~80.0
-90.0

.J001
~.0198
~.0526
-. D685
~.N992
-.2307

WO173

« 0692

0509

0183
~«3199

« 0064
-.0228
~.0622
~e2363
-. 2869
-.2355
~.J041

2253

<0330
-.0151

3062

= ,020

CNF

~.0975
-.1283
~e 1394
-.1493
~. 2101
—«3567
~.1151
-.0603
~.0332
-.0839
-.0700
—.0911
-.0813
~.1106
~. 1979
—<3165
~. 0615
~a1633
-.0152
~.0679

= .000

CNF

« 0054
-.0250
~0523
~.0503
~.1282
-.3151
~.0013

«0453

« 0634

0095

0106
~.0256
~.0534
~.0595
-o 1488
—e2232

« 0505

«0482

0617

+0259

AVERAGE TIP SPEED RATIO = ,000
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CAF

0362
«0317
+0092
-.0516
~.144C
~.2289
-.320¢
~.0484
-.0%29
-.06462
<0368
«0373
0291
0053
-.0%92
-.1350
~e 2275
-.3118
-+0401
~+0682
~.052%5
-0385

CAF

« 0569

<0674

0371
=.0247
-.1350
~e2463
-« 3561
~.0041
-.0614
—.0492

06906

0592

.0298
—.0436
~.1390
~ <2605
—e3447
-.0386
-.0288
— 0348

CAF

« 0425

<0396

Q076
-.0725
~.17N7
=.2901
~+4022
~.0678
-+ 0759
-.0932

+04l6

-0318

.0012
-<0777
~«1757
~.2877
~e3967
~.0560
=.0658
-.Q772

RUN
cem

.00203
-0064
.0091
-.0213
-.0519
~a 0648
~.0603
-.0376
-.0291
-e0341L
« 0064
-.0006
. 0077
<0361
-.0267
~.0433
-.0599
-.0528
-.0286
-.0169
.0113
<0000

RUN
chm

-.0031

0020
=+ 0004
~.0346
-+ 0597
~.0875
-. 0922
—-.0458
-+ 0439
-.0l66
=+ 0060
~.0011
~.0124
-.0478
~« 0686
~.0936
-.0780
-.0087
-« 0386
-.0107

RUN
cem

-. 0012
0074
0089

-.0281

-« 0565

-<0759

-« 0799

- +0436

-+ 0335

-.0036

-+ 0015
+0080
- 0070

-.0285

-« 0553

-.0781

-.0772

~.0399

-.0252

-.«0054

APPENDIX
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Caw

«0001
~«J034
-.0078
~a0146
-« 0187
~e01T74
-.0170
~+«0123
~.01l1
-.0102
~.0033

+3002

20034

<0079

0148

0175

s 9161

3161

.0118

«J108

» 0095

0001

AVERAGE OF AROVE VALUES

1t
CRM

-.2004
-+J041
-.0093
-.0157
-.0223
-.J198
-.0207
-.0156
-.0142
-.0131
-+0009
3023
+0068
.0136
«J166
+0150
+0160
+0127
»0101
» 3090

AVERAGE JF ABOVE

-0100
-0089

COMFIGURATION 1t
cm CSF [ 34
-0038  .0056 90.0
~.0159 -.0921 90.0
~.0143 -.293% 90.0
L0014 -.606% 90.0
.0211 ~.9372 90.0
<0573 -1.2083 90.0
20522 -1.3573 90.0
+9993 -1.1535 90.0
1133 -1.1279 92.0
«1256 -1.1220 90.0
-.0160 -.0977 90.0
0022  .0781 90.0
-0l65  .1137 90.0
20147 .3152 90.0
-.0009 .6318 90.0
-.0172  .9129 90.0
~. 0545 1.2030 90.)
-.0488 1.3642 90.0
-.1018 1.1525 90.0
-.1180 1.1524 90.0
-.1279 L.1112 90.0
.0013 0054 90.0
90.0

CONFIGURATION 11
cYm CSF CHI
«0025  .0127 90.0
~01T7t -.0879 90.0
-.01l16 =~.3798 90.0
20027 -,7011 90.0
<0171 -1.1187 90.)
<0593 ~1.51664 90.0
<0543 -1.7196 90.0
. 0952 -1.4290 90.0
«1134 ~1.3905 90.0
<1264 -1.3651 90.0
.0081 -.0119 90.0
0194  .1275 90.0
<0144 «3340 90.0
.0012  .6859 90.0
-.0183  .9688 90.0
~.0643 1.2718 90.0
=.3523  1.3747  90.0
-~.0926 1.1666 90.0
—e.lelt 1.1525 90.0
-.15086 1.1184 90.0
VALUES  90.0

CONFIGURATION 11
crm CSF CHI
<0010 =-.0003 90.0
-.0193 =-.1208 90.0
~+0207 -.3541 90.0
-.0036 -.7048 90.0
«0213 -1.0905 90.0
<0676 -1.4657 90.0
D641 -1.6437 90.0
«1017 -1.4016 90.0
1159 -1.3797 90.0
«1263 -1.3502 90.0
«0004 ~-.0041 90.0
<0170 L1066 90.0
0176 L3067 90.0
<0027 <8095 90.0
-.0217  .909¢ 90.0
-.0666 1.1997 90.0
-+0653 1.3416 90.0
-.1226 1.1558 90.0
~+1419 1.1398 90.0

-.1566 . 1.1108 90.0.
VALUES  90.0

AVERAGE W ABOVE

C1ss16

+«C00C
+C200
- 0000
2200
- 00C0
.0200
. 0000
«23C0
«0300
0000
+00C0
0000
+22090
»0000
. 0000
«0000
.G2C2
«0000
.Coco
.0000
<3330
0200

« 0000

CT$S1G

+2200
« 0000
+0200
« 0000
+« 2020
« 0000
.0000
<0000
.0000
« 0000
-0000
- 0000
.C000
« 0000
+2009
0000
0000
« 0000
«0000
- 0000

« 0000

CTISSIG

0000
. 0000
<0300
« 0000
-0000
« 0000
.0000
. 0000
0200
- 0000
+0000
- 0000
.0300
. 0000
0000
« 0000
0000
+0000
0000
-0000
5
+0000

LHSSEG

00220
«0C09¢C
«2003¢C
00030
«00000
«00000
00020
- 00200
#2002)
00000
00000
» 00000
20030
+00000
00033
« 00030
<2020
00002
20000
« 00000
20000
«00CJ0

» 00C 00

CHSSIG

.00390
« 00030
«32300
- 00000
+00000
« 00030
«00000
. 00000
«30020
« 00000
« 00000
«00030
«00000
« 00030
- 00000
+0000C
+20000
« 00000
«30000
« 00000

+ 00000

CHSSIG

00000
+» 00000
- 00000
00000
00000
00000
+00000
» 00000
«00000
00000
«30000
00000
00020
+.00000
+00000
+00000
«00000
« 00000
« 00000
+-00000

00000

vy
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CODOOLOVOVOOOLOOOWOOO
AR R

POVUVOUWEPOUEULUOOOUAEOD

.
o

146.9
1465.3
148.1
165.7
145.7
146. 5
146.1
145.7
165.3
148.1
165.7
167.7
167.7
1647.7
146.5
166.1
165.7
145.7
145.3
147.3
148.1
147.7

166.0

35.8
36.2
36.2
35.8
35.8
35.8
35.8
35.8
35.8
3%5.5
37.4
35.8
35.5
35.5
35.5
35.5
3%.5
35.1
35.1
36.2

35.8

326.8
326.8
328.8
327.6
332.3
328.0
326.5
326.5
326.5
328.8
329.2
327.2
330.8
327.2
328.4
328.8
328.4
330.0
327.8
327.0

328.2

Qs

146.9
15,3
l48.1
145, 7
1645.7
166.5
166,1
165.7
165.3
148.1
165.7
147.7
147.7
1677
146.5
146.1
145.7
165.7
145.3
167.3
168.1
167.7

Ie6.6

Qs

35.8
36.2
36.2
35.8
35.8
35.8
35.8
35.8
35.8
35.5
3T.4
35.8
35.%
35.5
35.5
35.5
35.%
3%.1
35.1
36,2

35.8

Qs

326.8
326.8
328.8
327.8
332.3
328.0
326.5
326.5
326.5
328.8
329.2
327.2
330.8
327.2
328.4
320.8
328.4
330.0
327.0
327.0

328.2

YRS

0008
-.01%9
-.0143

. 0014

«0211

- 0573

+0522

« 0993

1133

1256
-.0160

« 0022

<0165

<0147
-.0009
-. 0172
-.0545
—. 0h88
-.1018
-.1180
-.1279

«.0013

[4 L1

. 0025
-.0171
-.0116

«0027

0171

0593

<0543

~09%52

- 1134

1264

« 0081

0194

« 0144

0012
-.0183
-.0643
-. 0523
-.092¢
-. 1411
-.1506

cYns

- 0010
-.0193
=+ 0207
-.0036

« 0213

<0676

« 0641

«1017

- 1159

1263

- 0004

<0170

+0176

«0027
-+ 0217
~<0666
-« 0653
-e1226
~e1419
-a 1546

CSFS

«N056
-. 0921
- «2935
~+60¢3
-.9372
-1.2083
-1.3573
~1.1535
-1.1279
-1.1220

-.0977

.0081

«1137

<3152

-6318

«9129
1.2030
1.3642
1.15%2%
1.1524
l.1112

<0054

CSFS

- 0127
-+0879
~=3798
~.7011

~1.1187
=1.5164
-1. 7196
-1.4290
-1.390%
=1.3651
-«0119

1275

« 3340

«6059

<9688
1.2710

1.3747
1.16686
1. 1525
1.1184

CSFS

-+ 0003
-«1208
~.3541
~<7048
~1.090%
~1.4657
~1. 6437
=1.4016
-1.3797
=-1.3502
~. 0041
+1064
« 3067
<6095
-« 9094
1.1997
1. 3418
1.1558
1.1398
l.1108
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APPENDIX

RUN 13 CONFIGURATION 13
POINT VKT ALPHA BEYA CNF CaAF (4.0 CRM Cym CSF L1 CTSSIG  CHSSIS vy Q Qs Cyms CSFS
282 14.8 «0053 0485 #0025 -.0160 .0588 90.0 .0000 .000CO 0.0 37.8 37.8 -.0l6C .0%88
283 14.4 -.0310 « 0039 -.0036 -.0099 -.1292 90.0 .0200 .2L0Q0D 3.2 35.5 35.5 -.0099 -.1292
284 14,2 -.0185 0177 -.0126 20297 -.3835 90.0 .0000 .0000C 2.3 34,7 36,7 .0297 -,383%
285 14,3 -.0539 -.0497 -.3197 «064T ~,76492 90.0 .0200 .2C200 74 5.1 35.1 .0647 -.T492
286 14.3 -.0582 -.1458 =+0240 «1014¢ -1.,0598 90.0 L0802 .0002C 0.9 35.1 35.1 10146 -1.0599
287 14.3 -.2330 -.2171 -a0224 <1419 -1,3849 90.0 .0000 .03202 2.) 35.1 35.1 1419 -1.3849
288 Q4.4 -.0403 -.3157 =.0235 1463 -1,%5662 90.0 .0000 .0G00C Q) 35.5 35.5 L1463 -1,56¢2
289 16.46 -.0381 -.069% -.0237 <1665 -1.3370 90.0 .0000 .CO020 2 35.5 35.5 1665 -1.3070
290 14.4 -.0087 ~.0641 ~.0190 21889 -1.2523 92,0 .0000 .00CQD 3D 35.5 35.5 L1BR9 -1.2523
291 l4a.4 “e01l1 -~.07s7 ~. 0199 <2106 -1,2567 90.C .2000 .00220 2.) 35.5 35.5 .2106 -1.2567
292 14.4 +0049 <0675 .0020 -~.0189 .0389 90.0 .0000 .C3D00 Jed 35.8 35.8 -.0183 .0389
293 14.5 -.008% 3539 <0086 -.0232 +1904 90.0 .D000 .0C00° .0 36.2 38,2 -, 0232 « 1904
294 14,5 ~.0450 -0255 «0160 -.0638 4682 90.2 .2700 .00CIC 7.2 36.2 36.2 -,0638 4082
295 146 -+ 0790 -.0382 «0213  -.0918 .7838 90,0 .CI00 .00GID 2.2 6.6 36,6 -.0918 .7838
296 4.6 ~.1148 -.1278 02506 -.1274 1.1373 90.0 .COJD .2233J32 J.2 36.6 36.6 -.1274 1.1073
297 14.6 -.3533 -,2013 0230 -.1613 1.,4225 90.0 .0000 .CCOCO 9.2 366 36.6 -.1613  1.4225
298  14.5 ~ 1177 -.2820 «0238 -.1482 1.5374 92,0 .C000 .022230 J.2 36.2 36.2 -.14682 1.5374
299  14.5 -el1363 -,0383 «0206 ~.1624 1.2918 90.0 .023Nn L0000 0.2 6.2 36,2 ~.1624 11,7918
300 14,5 -.0419 -.0271 0153 +N187 -.1938 [.2396 90.C .00CO .J3C3)C 2.2 36.2 36.2 -.1938 1,239
301 1404 ~.0954 ~.0307 «0355 L0190 =~.2116 1.2206 99,0 .3700 .C0000 2.2 35.8 35.8 -.2t16 1.2276
AVERAGE TIP SPEED RATIO = ,000 AVERAGE JF ABOVE VALUES 90.0 .0900 .00220 .9 35.9 35.9
RUN 14 CONFIGURATION 13
POINT VKT ALPHA BETA CNF CAF (L) (L] (AL CSF CHl LISSIG  FHSSIG vT Q Qs Cyms CSFS
304 29.2 0.0 0.0 0089 «0412 0019 .0027 -.0210 «061C 90.2 .J23C .CJJ00 7.7 146,5 146.5 -,0217 <0410
305 29.2 =0 10.0 -.019A 0325 .0070 =-.2037 -.0143 ~-.1006 90.0 .00C0O .3302C Ted 146.5 146.5 -.0143 -.1036
306 28.9 -0 20.6 ~-.023% -,005% =-.0007 -.0122 <0251 -.3691 90.0 .032) .3I0O2 0.7 143.7 163,77 .0251 -.3691
307 29.1 -0 30.0 -.0650 -.0741 =-.0236 -.J202 0645 -.7154 90.0 .00C0 .0000C .0 145.7 165.7 L0644 -~,7154
308 29.1 ~el 40.0 -.0594 -.1651 -.0721 -.0249 «1C17 ~1.0647 90.0 .30209 .90030 0.0 145,77 165.7 L1017 -1.0447
309 29.0 ~el 50.0 -.2057 -.2401 =-.0T26 -.7226 .1390 -1.3185 90,0 .0000 .0CCOC 0.2 144.5 1464.5 ,1390 -1.318%
310 29.0 0.0 60.0 0281 -.3376 -.0405 -~,0235 <1481 -1.5321 90.0 .0200 .203C0 0.0 144.9 144.9 L1481 -1.5321
311 29.1 -0 70.0 0207 -.06886 -.0157 -.0196 «1752 -1.2848 90.0 .00CO .000%0 0.2 1465.7 145.7 L1752 -1.2848
312 29.1 =~ 80.c 0283 -.0793 -.0121 -.0188 +1938 ~1.2631 90.9 .0%200 .00COC D) 145.,3 145.3 .1938 -1.2631
313 29.1 =0 90.0 -.0004 -.0930 0080 -.2197 +2156 -1.2550 90.0 .0000 .00030 0.0 145.7 145.7 L2156 -1.2550
314 29.5 -0 3.0 «00%C + 0408 - 0013 <0027 -,0213 +0804 90.0 .05C0 .02200 0.3 149.2 149,.2 -.0213 +0404
315 29.2 0.0 =-10.0 =~.0l16 +0291 0026 +.0083 -.0235 +1768 90.0 .0000 .00000 0.0 146.5 146.5 -.0235 +1768
316 29.1 «0 =-20.C -,0367 -.,0050 .0032 +0165 -.059% .4408 90.0 .0000 .00000 a0 145,77 145.7 -.0%9¢4 «4408
317 29.1 «2 =30.0 -.0610 -.0635% -.0125 <0229 -.0910 +7752 90.0 ,0000 ,00000 0.0 145.7 145.7 -.0910 7752
318 29.1 «d -40.0 ~-.0088 -.1479 -.0488 +£262 ~.1209 11,0881 90.0 .0000 .C020C 0.) 145.7 145.7 -.1209 1.08el
319 29.1 «0 -50.0 =-,2670 -.2137 -.039% «0232 -.,1595 1.3643 90.0 .000C .00COO 0.0 165.7 1465.7 -.1995 1.3643
320 29.1 «l -80.0 -.,0661 -.3060 -.0160 <0240 -.18%77 1.5412 90.23 .2000 .00000 0.7 145.3 145,3 -,1577 11,5412
321 28.9 el =737 =.0345 -.0437 <0153 -0200 -.1795 1.2908 90.0 .0000 ,00000 0.0 143.7 163.7 -.1795 1.2908
322 29.0 «1 =80.0 -.0206 ~-.049] .0217 «J192 ~-,1994 1.2817 90.0 .0000 .0D0OOO 0e) 144.9 164,9 -.1996¢ 1.2817
323 29,1 «1 -90.0 -.053%7 -.0531 0435 .0189 -,2097 1.2300 90.0 .0000 .00000 0.0 145.3 165.3 -.2097 1.23)0)
AVERAGE TIP SPEED RATIO = ,000 AVERAGE JF ABOVE VALUES 90.0 .0000 .00000 «d 165,86 145,86
RUN 1% CONFIGURATION 13
POINT VKT ALPHA BETA CNF CarF [4.4.] CRM (AL CSF CHI CTSSIG CHSSIG VT ] s CyMs CSFS

320 58.2 -0 C.0 0112 +0408 -.0003 <0028 -.0232 0379 90.0 ,0000 .02000 0.) 583.5 583.5 -,0232 +0379
327 58.3 ~e0 10.0 -.0211 «0323 #0069 -.0036 -.0175 -,097TI 90.0 .0000 .00000 0.0 585.1 585.1 -.0175 -,0971
328 58,2 -0 20.0 -.0441 ~-.0089 <0017 -.0129 20212 =-.3480 90.0 .0000 .0C000 0.0 581.9 581.9 .0212 -.3480
329 58.2 =.0 30.0 -,0297 -,0843 -,023%5 -,0213 «0584 -.,667%5 90.0 .0000 ,00000 Ge 0 582.7 582.7 .0584 ~-.6675
330 8.2 40,0 =-.0851 -.1662 -.0608 -,0258 «1018 ~-,9820 90.0 .0200 .00Q000 0,) 582.7 582.7 .1018 -.9820
331 58.3 -2 50.0 =-,3743 -,2303 =-,0400 -.0226 +15%6 ~1.3079 90.0 .0000 .00000 0.0 563.9 583.9 ,1556 -1.3079
332 58,0 ~e0 60,0 -,0732 ~.,3502 -.0823 -,0227 <1753 -1.5165 90.0 .0000 00000 0.0 579.6 579,86 1753 -1.5165
333 se.3 ~e0 70.0 #0056 =~.0876 ~.0062 =-.0197 #1770 -1.2914 90.0 .0000 .00000 0.0 583.9 3583.9 L1770 -1.291¢
334 58.4 0.9 80.0 20278 =-,091 -.0046 =-.0188 +1962 -1.,2738 90.0 .0000 .02000 587.4 507.4 .1962 -1.2738
335 58.2 0 90.0 0089 -,1119 0137 -,0187 #2131 ~1,2579 90.0 .00C0 .00000 582.7 582.7 L2131 -1.2%79
336 58.0 «d 0.0 <0113 «0395 -,0002 +0028 -.0231 0382 90.0 .0000 .00000 579.6 579.6 -.0231 « 0382
337 58.0 .0 =10.0 =-.0155 .0250 «0025 «0084 -.0233 +1693 90,0 .0000 .00000 578.4  570.4 ~,0233 «1693
338 S58.2 «0 =-20.0 -.0389 -,0068 .0037 .0168 -.0565 +«4135 90,0 .,0000 .000QC 582.7 582.7 ~.0565 24135
339 Ss8.1 +0 =30.0 -.0562 -.0708 -.0097 <0260 -.0833 «7188 90.0 .0000 .0000C 581.1 581.1 -.0833 <7188
340 58.0 0.0 =40.0 -.1726 -~.1484 -.0351 +0267 -,1169 1.047% 90.0 .0000 ,00000 576.8 S578.8 -.1169 11,0475
341 S8.1 “a0 =50.0 =-.3280 -.2262 ~-.0451 «0232 ~.1696 1.3675 90.0 .0000 .00000 5080.4 580.4 —.1696 11,3675
342 58.2 ol =-860.0 +0266 -.3189 -.0182 #0232 =-.1603 11,4847 90.0 .0000 .00000 583.1 583.1 -.1603 1.4847
343 58.2 «1 =70.0 «06439 -,0570 0068 <0194 =-.1778 1.2677 90.0 .0000 .00000 $02.3 582.3 ~.1T78 1.2677
344 56,3 «2 =~80.0 L,0%74 -,0630 . 0108 «0183 ~-.1943 1.2506 90.0 .0000 .00000 585.8 585.08 -.1943 1.2506
345 58.3 «2 =90.0 0348 ~,079¢ 0217 0174 -.2054 1.2084 90.0 .0000 .0O0OO 583.9 583.9 -,2054 1.2084

Q000000000000
.
0O 000O0EOCO0VEOOO

AVERAGE TIP SPEED RATIO = ,000 AVERAGE JF ABOVE VALIES 90.0 .0000 .00000 582.% 582.5
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PDINT

348
349
350
5]
352
353

AVERAGE TIP SPEED RATIO

POINT

354
355
356
3s7
358
359

AVERAGE TIP SPEED RATIO

POINT

360
361
362
363
364
365

AVERAGE T1P SPEED RATIO

POINT

366
367
368
369
370
EXA)

AVERAGE TP SPEED AATID

POINT

383
386
385
386
387
11
389
390
39l
392
393
394
395
396
397
398
399
«00
401
4«02

VKT

58.3
58,3
58.4
58.3
58.3
58.3

VeKT

58,2
58.2
58.3
58.2
58,2
58.2

VoKT

58.4
58.2
58.2
58.3
58.3
58.3

VKT

58.2
58,2
58.3
58.3
58,3
58.3

ALPHA

0.0
10.3
5.2
ol
~4.9
~9.9

ALPHA

.l
10.3
5.2
.2
4.9
~9.9

ALPHA

2
10.3
5.2
.2
-4.9
~9.9

ALPHA

.2
10.3
S.3
.2
-4.9
-9.9

VKT ALPHA
le.7 P
l4.1 0
14,4 =0
14,5 =2
14.5 =0
14,4 ~.0
14.6 =.0
14,2 -0
e =0
1.4 .0
14.7 )
14.8 o0
14.8 .1
14.8 ol
16,7 vl
14.7 ol
4.7 .1
16,7 o1
14.4 .1
16.4 .2

BETA

BETA

-10.0
-13.0
-10.0
-12.0
~10.0
=10.0

BETA

=-20.0
=20.0
=-20.0
=240
~20.0
-20.0

BETA

-30.0
=30.0
=30.0
-30.0
=30.0
=30.0

CNF

0082
<0428
+0269
+0081
~.3079
~. 0257

= .000

CNF

-.0170
~«0099
-.0229
~.0183
-.0203
~.0253

= ,000

CNF

-.0418
-.0078
-.0370
-.06419
-.0518
~.0569

= 000

-2936
-.3235

AVERAGE TP SPEED RATIO = .000

YTIYI P IT YN Y R EITEYEERERE RO | &

CAF

<0403
0487
<0466
<0411
« 0406
<0417

CAF

« 0270
«0452
0345
«0261
. 0215
0175

CAF

~«0049
-.0013
=-.0056
~«0071
=« 0044

0001

CAF

-«0710
~.0748
~e0742
~.0736
=« 0699
-.0653

CAF

«0776

« 0807

«04b4
~.0218
=, 0971
~.1787
~.2738
~.0127
-.0176
~.0276

+0863

0828

0455
-.0387
-.0966
~.1818
~.2627
-.0268
-.0163
~.0173

RUN 16 CONFIGWRATION 13
CPM CRM cYn CSF CHL CTSSIG
« 0000 «0029 -~-.0231 0386 90.0 .0000
.0057 .0020 -.0182 0308 90.0 .0000
+ 0020 +0023 +0343 90.0 .0300
-.0002 +0028 +0379 90.0 .0000
-.0022 «0034 +04%% 90,0 .0000
~.0037 «0034 +0457 90.0 .0000
AVERAGE OF ABOVE VALUES 90.0 .0000
RUN 17 CONFIGURATION 13
cPmM CRM cYm CSF CHI (223311
. 0028 .0082 -.0226 «1689 90.0 .0000
0223 .0012 -.0220 «1978 90.0 .0000
«D149 0047 -.0171 +1744 90.0 .0000
+0025 0084 -.,0231 -1708 90.0 .0000
-. 0056 «01LT ~-.0343 .1839 90,0 .0000
-.0128 <0146 -.0468 «2054 90.0 .0000
AVERAGE OF ABOVE VALUES 90.0 .0000
RUN 18 CONF [GURATION 13
cPm CRM cyw CSF CHI CTSS 16
+0043 +016%5 <-.0566 4169 90.0 .0000
«0092 .0073 -.0713 +5032 90.0 .0000
-0t10 .0122 -.0598 <4456 90.0 .0000
«0041 +0168 -,0572 +4189 90.0 .0000
~. 0009 «0202 -.0589 +4070 90.0 .0000
-.0066 <0236 -~.0653 « 4187 90.0 .0000
AVERAGE JF ABOVE VALUES 90.0 .0000
RUN 19 CONFIGURATION 13
cPn CRM cyn (A1 cul [ £ 3313
-.0095 -0239 -.0836 «7227 90,0 .0000
~.012% «0130 -.1032 + 8283 90.0 .0000
~.0071 20193 -.0914 <7757 90.0 .0000
~+0093 .0239 -.0838 7239 90.0 .C000
=.0136 0282 0841 -6992 90.0 .0000
-. 0142 <0318 -.0881 +8916 90.0 L0200
AVERAGE JIF ABOVE VALUES 90.0 .0J00
RUN 20 CONFIGURATION 14
cPm CRH cyn CSF CHi (24311
2088 .0025 =-.0182 <-,0648 90.0 .0000
«2167 -,0034 -.,0183 ~-,1818 90.0 .0200
2066 -,0122 0253 ~,3834 90.0 .0000
+1816 -,0204 <0732 -,8706 90.0 .2300
olbbo  -,0238 «0994 -,%840 90.0 .0000
«1192 -,0226 +1263 -1,2385 90.0 ,0300
1216 -,0221 <1147 -1,4229 90.0 .0000
<1306 -.0188 1485 -1,2278 90.0 .0000
«1266 -.0180 «1683 ~1,1944 90.0 ,.0000
<1624 ~-,0200 +1996 -1.1751 90,0 .0J00
.2019 0021 -.0192 -,0633 90.0 .0000
+ 1915 +0CT6 -.0220 .0414 90.0 ,0000
21867 0162 -.0672 <2668 90.0 ,0000
<1616 .0252 -.1186 5713 90.0 .0300
1633 0272 -.1331 .8327 90.0 .0000
1227 20245 -,1628 11,1402 90.0 ,0200
+1299 «0238 -.1401 1.2518 90.0 .0000
. 1608 0216 -.1590 1.0302 90.0 .0030
wles6 «0209 -,2023 1.0370 90.0 .0000
«169¢ <0217 -.2266 1.0218 90.0 .0000
AVERAGE TF ABOVE VALUES 90.0 .0000

CHSS16

-00000
» 00000
00000
» 00000
.00000
+00000

« 00000

CHSSIG

-00040C
. 00000
.00000
« 00000
-00000
« 00000

. 00000

CHSSIG

00000
00000
+00000
.00000
+00000
«00000

« 00020

CHSSIG

« 00000
+00000
«00000
-00000
+ 00000
.00000

«0C020

CHSSIG

« 00000
«00000
« 00000
+00300
00000
«»00300
«00000
+00000
« 000230
+00000
«00000
+203%0
« 00000
«00000
«00000
00000
00020
00000
«00000
«00000

00000

vr

0.0
0.9
0.0
0.0
0.0
0.0

«0

vt

e et s S e a s aes
PCOWVWOO0OOCOLOVOVUVOVOOO

CO000ODO0OD0COO0ORODOCO0 OO0

.
e

584.7
584.3
586.2
$84.3
584.3
585.1

584.8

582.3
583.1
583.9
583,.5
583.1
583.5

583.2

587.4
582.7
583.5
584.7
584.7
583.9

584.5

37.0
34.3
35.%
36.2
36.2
3%.8
35.8
387
3%5.8
35.0
37.4
37.8
37.8
37.8
3.4
37.¢
37.4
37.0
35.8
35.8

36.5

Qs cYns

584.7 -,0231
564.3 -,0182
588.2 ~.02006
584.3 -,0231
584.3 ~-.0273
585.1 -.0200

5684.8

Qs CyMs

582.3 ~.0226
5683.1 -,0220
583.9 -.017}
583.5 -,0231
583.1 -.0343
583.5 -~.0468

$03.2

Qs cYMS

587.4 -.0566
582.7 ~.0713
583.5 -.0598
564.7 -.0572
584.7 -.0589
583.9 -.0653

584.5

QoS cyns

583.5 -,0836
583.5 -.1032
584.3 -.0914
584.3 ~.0836
584.3 -,0841
583.9 ~.0881

584.0
Qs cyms
37.0 -.0182
34.3 -.0183
35.5 .0253
36.2 L0732
36,2 099
35.8 1243
35.8 .1167
34,7 L1485
35.8 L1683
35.8 .1996
37.4 -.0192
37.8
37.8
37.8
37.4
37.4
3T.4
37.0
35.8
35.8

36.5

CSFS

<0386
«0308
- 0343
-0379
0654
<0657

CSFS

. 1689
«1978
« 1744
-1708
« 1839
2054

CSFS

«4169
5032
« 4458
<189
- 4070
+4187

CSFS

<7227
. 8283
+ 17757
<1239
«6992
+ 86916

1.0370
1.0218

19
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RN 21 CONFIGURATION 16
POINT V,KT ALPRA  BETA  CNF CAF con cRM cw CSF CHI  CTSSIG CHSSIG VT Q 0s cYMs (3133
404 29.0 ~.0 10.0 -.0798 -.0018 .04SS -.0056 .0012 -.0976 90.0 .0000 .09000 0.0 146.9 146.9 .0012 -.0976
405 29.1 =-.0 20.0 -.i014 =.0317 .0377 =.0138 .0384 -.30¢7 90.0 .0000 .00000 0.0 145.3 145,3 .0384 -.3047
606 29.1 ~.0 30.0 -.1464 -.1079 .0261 -.0262 .0929 =-.%971 90.0 .0000 .00090 0.0 145.3 145.3 ,0929 <-.5971
407 29.1 -.0 40.0 =-.1446 =-.1879 -.0174 . -.0283 .1196¢ -.8940 90.0 .0000 .00000 0.0 145.7 145.7 .1196 -.8940
408 29.0 ~-.l1 S0.0 =.2739 -.2609 -.0329 =-.0268 .1417 ~1.1553 90.0 .0000 .00000 0.0 144.9 144.9 .1417 -1.1553
409 28.9 -.0 60.0 -.0171 =-,3532 -.0239 =-.0237 .1327 -1.3296 90.0 .0000 .00000 0.0 143.3 143.3 L1327 -1.3296 1
410 29.2 =.0 T0.0  .0653 -,0884 -.0398 =-.0204 .1706 ~1.1440 90.0 .0000 .00000 0.0 146.9 146.9 1706 -1.1440 1
411 29.2 -.0 80.0 .0612 =-,0963 -,0328 -,0194 .1842 ~1,1173 90.0 .0000 .00000 0.0 166.9 146.9 .1862 -1.1173 .
412 29.1 -.0 90.0 0067 =-.1060 0045 =-.0215 .2133 -1.0949 90.0 .0000 .00000 0.0 146.1 14601 2133 -1.0949
613 29.1 .0 0.0 -.0899 .0056 .0512 .0004 -.0033 -.0099 90.0 .0000 .00000 0.0 165.7 145.7 -.0033 =-.0099
415 29.1 .0 -10.0 ~-.0989 -.0063 .0430 .0062 -.0071 .0870 90.0 .0000- .00000 0.0 145.3 145,3 -.0071  .0870
416 29.0 .0 -20.0 -.1087 -.0417 .0334 .0lés =-.0441 .2631 90.0 .0000 .00000 0.0 144.5 144.5 -.0441 2831
17 28.9 .1 ~-30.0 ~.1298 ~-.1222 .0L10 40251 -.1015 .5884 90.0 .0000 .00000 0.0 144.1 J4é.l -.1015 .5884
18 29.1 ol ~40.0 -.1830 -.1852 -.0136 0264 -.1124 .8584 90.0 .0000 .00000 0.0 145.3 145.3 -, 1124 .B8584
420 29.1 1 =50.0 =~.3026 =-.2570 -.0235 .0232 -.1402 1.1374 90.0 .0000 .00000 0.0 145.3 165.3 -,1402 1.1374
421 29.0 2 ~60.0 -.0745 -.3561 -.0236 L0231 -.1286 1.3289 90.0 .0000 .00000 0.0 144.9 144.9 -.1284 1.3289
422 29.0 Wl =70.0 =.0170 =.0905 -.0232 .0194 -~,1455 1.1171 90.0 .0000 .00000 0.0 144.9 144.9 -.1655 1.1171
€25 29.4 o -90.0 -.0471 -.0942 .0109 .0199 -.2085 1.0686 90.0 .0000 .00000 0.0 149.2 149.2 -.2085 1.0686
AVERAGE TIP SPEED RATIO = .00 AVERAGE JF ABOVE VALUES 90.0 .0000 .00000 0 145.5 165.5

RUN 22 CONFIGURATION 16 r
POINT V,KT ALPHA  BETA  CNF caF con can cm CSF CHI  CTSSIG CHSSIG  vY @ as
428 $8.2 0.0 0.0 -.0232 .0400 .0202 .0012 -.0088 .0038 90.0 .0000 .00000 0.0 582.7
429 58.1 ~.0 10.0 -.0322 034l L0161 -.0052 =-.0041 =-.0819 90.0 .0000 .00000 0.0 $80.7
30 58.3 -.) 20.0 -.0476 .0011 .007TL -.0139 .0322 -.2635 90.0 .0000 .00000 0.0 503.9
431 591 -.0 30.0 =-.0489 -.0800 -.0056 =-.02¢7 0818 -.5221 90.0 ,0000 .00000 0.0 580.4 580.4

432 59.5 -l 40.0 -.1038 -.1522 -.0412 -,0281 1102 -.779¢ 90.0 .0000 .00000 0.0 .587.8 387.8
433 59.1 -l 50.0 -.3599 -+,2192 -.03%66 -.0241 «1591 -1.1380 90.0 .0000 .00000 0.0 580.0 580.0
434 59.2 =0 60.0 -.0068 -.3339 -,08630 -.0228 «1760 -1.3364 90.0 .0000 .00000 0.0 582.3 582.3
435 59.4 -0 70.0 1105 -.0692 -.0618 -.019% <1661 -1.1243 90,0 .0000 .00000 0.0 584.7 584.7
436 59.5 =<0 80.0 <1326 -.0734 -.0613 ~-,0186 «1820 ~1.1035 90,0 .0000 .00000 0.0 2

437 S59.4 <0 90.1 <0916 -.,0871 ~.0297 -.0196 «2045 -1.087T1 90.0 .0000 .00000 0.0
438 59.3 -0 -0  ~.0217 «0393 <0200 «0012 -.0088 <0026 90.0 .0000 .00000 0.0 582.7 S82.7

439 59.1 <0 -10.0 =-,0309 +0261 . 0106 «0070 -.0111 .0926 90.0 .0000 .00000 5768.8

440 59.¢ .0 -20.0 -.0398 -.,0105 -.002%5 «0158 -.0468 <2753 90.0 .0000 .00000 586.2

441 %9.1 «0 =30.0 =-.054¢ -,0961 -.0213 +0267 =-.0972 «.5363 90.0 .0000 .00000 578.8

442 59.4 ~e0 40,0 -.20l6 <~.1567 =~,035%5 «0278 -.11%7 «8303 90.0 .0000 .00000 585.5

443 59,2 =e0 =50.0 <=.3406 -.2379 -.0%82 «0239 -.1548 1.1677 90.0 .0000 .00000 581.9 I
444 59.4 .1 —60.0 «0350 -.3223 -.0%524 0223 -.1364 1.2792 90.0 .0000 .00000 584.7 -.1344 1.2792

445 59,3 -l -70.0 «0925 -.0698 -.0356 0193 -.1679 1.1143 90.0 .0000 .00000
446 59,3 .1 ~-80.0 21080 -.0768 -.0534 «0186 -,1872 11,1069 90.0 ,0000 .00000
447 39.3 +1 =90.0 «0669 -,0913 -.033% -0189 -.2063 1.0706 90.0 .0000 .00000

$84.3 -.1679 1.1143
583, ~-.1072 1.1069
583.9 -.2063 1.0706

AVERAGE TIP SPEED RATIO = .000 AVERAGE JF ABOVE VALUES 90.0 .0000 .00000 +0 583.3 583.3
RUN 23 CONFIGURATION 14
POINT VKT ALPHA BETA CNF CAF orn CRM crm CSF CHI CTISSIG CHSSIG vy [} as cYns CSFS

453  59.3 ol ~e0 =.0249 +0400 « 0202 <0011 -.%087 «0030 90.0 .0000 .00000
456 59.3 10.2 =0 0611 0457 0047 «0006 -,0057 «0047 90,0 .0000 .00000

L] 583.3 583.5 -.0087 « 0030

[}
455 9$9.3 5.1 ~.0 <0151 0452 «0103 «0009 -.0076 <0023 90.0 .0000 .00000 0.

0.

o

[

[}
0 583.%5 583.5 -.0057 +0047
0 583.% 583.5 -.0076 « 0023 Y
456 59.3 ol =0 =-.0249 «0405 <0201 «0011 ~-.0087 .0027 90.0 .0000 .00000 0 583,9 $83.9 -.0087 «0027
457 59.3 ~4.9 -0 -.0509 .0384 + 0306 <0017 -.0113 <0042 90.0 .0000 .02000 9
o
0

438 39.3 -10.0 -e0 =.0992 <0320 -04l8 <0016 =-.011% «0052 90.0 .0000 .00000

583.9 383.9 -.0113 « 0042
564.3 386.3 -.0113 «0052

AVERAGE TIP SPEED RATIO = .000 AVERAGE JF ABOVE VAL UES 90.0 .0000 ,00000 - 583.7 S63.7

RUN 26 CONFIGURATION 14

POINT VKT ALPHA BETA CNF CAF (4 0] CRM (4 L] CSF [4.)] CISSIG CHSSIG vT Q [} cYns CSFS
459 959.1 «2 =10.0 -.0342 .0281 «0112 +0068 -.0105 +0960 90.0 .32000 .0000C 0.0 579.86 3579.6 -.0105 «D960
460 3%9.2 10.2 -10.0 -.0078 «0428 0180 +0002 -~-.011% «1793 90.0 .0000 .00030 0.0 582.3 93582.3 -.011% «1793
46l 59.3 5.2 -10.0 -.0265 «0342 0186 <0037 -~,0067 «12%6 90.0 .0000 .0C000 0.0 «1256
462 59.4 ol =10.0 =-.0335 <0272 0108 <3071 <0113 «09%1 90.0 .0000 .0COO0 0.0 «0951
483 59.4 -4.9 ~10.0 -,0510 «0222 -0117 «0LCT ~.0241 <0822 90.0 .0000 .00022 0.2 «0822
464 %9.3 ~10.0 -10.0 -.0817 L0131 «019% -0136 -.0378 0856 90.0 .0000 .00000 0. 586.3 3584.) -.0378 « 0886 L
AVERAGE TIP SPEEO RAVIO = .000 AVERAGE OF ASOVE VALUES 90.0 .0000 .00000 <0 503.6 S583.6
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PAINT v,KT ALPHA

“b%
466
467
“58
469
«70

59,4 .2
59.4 10.2
59.2 5.2
69,2 .l
59.2 ~4.9
59.3 ~1C.0

BETA

-20.0
=22.0C
-20.0
=23.0
=235
=22.¢

INF

-~ O0bb4

0020
-.J298
~ bbb
-.0623
-.0906

AVERAGE TIP SPEED RATIN = .000

POINT voKT AtPHA

«71
©72
473
474
»75
476

AVERA

POINTY

491
492
©93
494
495
496
497
498
%99
500
501
502
503
504
505
506
507
508
509
510
511

AVERAGE YIP SPEED RATIN

89,2 .2
59.3 1C.3
59.3 5.2
5.3 ol
59.3 -5.0
59.3 -1i0.0

RETA

=30.3
-33.0
-13C.2
-32.C
-3%.0
~30.0

CNF

~. 0606
~.0022
-.0317
-.0607
~ . 0949
-.1285

GF TIP SPEFN RATID = ,000

VoRT ALPHA

1.8
1.5
14.9
15.2
1.8
15.7
14.6
14.9
14.8
le.9
14.8
1+.5
14.5
14.5
14.7
14.7
14.7
le.7
1e.7
14,7
14.8

POINT V,KT ALPHA

514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
$32
533
534

29.8
29.8
29.6
29,6
29.6
29.8
29.6
29.6
29.6
29.6
29.8
29.8
29.6
29.6
296
29.8
29.7
29.6
29.6
29.7
29.6

BEY A

=.C
-10.0
-23.0
~30.90
~40.0
-50.0
-60.0
-73.0
-80.0
~90.0
9.0
10.0
20.C
30.0
40,0
50.0
60.0
70.0
80.0
90.0
0.0

BETA

0.0
-10.0
-20.0
-30.0
-40.0
~50.0
~60.0
~10.0
-80.0
-90.0

0.0

10.0
20.0
30.0
40,0
$0.0

- 60.0
70.0
80.0
90.0
0.0

CNF

-.0165
- 0335
=.068C
~.0700
-.1397
-.3314
-.0651
-.1216

0123
-+ 0373

.0080
-.0273
-.0395
-.0751
-.1070
~23036
-.0907
~«2101
-.0080
~.0339

0075

= ,000

CNF

+0070
-.J134
-.0383
-.0418
~.0749
-. 21869
-.0257
«0062
+0253
-+0032
0248
-.0035
~0294
-.0480
-s0766
-.2330
-.0l36
«0184
0201
-.0025
+0249

AVERAGE TIP SPEED RATIO = ,000

~.C167
-.019%

C &F

Jaess
3867
$9313
2982
9923
-.0854

CAF

«1117
«0953
0671
«0100
~.0619
—.1681
-.2332
~. 0147
0214
~e0043
+0994
« 0906
.0680
«3013
-.0851
-.1571
~.2630
-.0051
40062
-. 0219
0924

CAF

<0494
G386
«2129
~ 20452
~el1267
-.2105
-+3055
-.0138C
~e0406
~.0516
+0499
«0436
<0161
=~e 0437
~.1318
-.2105
~e3044
~e 0461
~«0521
-2 0630
0495

APPENDIX

RUN 25 COMFICIRAT [N
rpmM CRM cye CSF cHt
-. 0022 «N158 - ,Céak8 22172 93.2
-.0033 .0082 -.0705 <6628 90.0
2202 <0117 -,0%53¢ 3352 90.9
-.0%17 0162 -,0473 +2761 Q0.2
-. 0004 «0203 -,0682 <2410 920D
L0971 3250 -.0691 £2312 QC.C

AVEFRAGE 1F ARNVF V4t UES Q0,2

RUN 26 CONFIGURAT 1NN

com CRM cym CSF i
-.C19s <0265 -.29T1 <5357 92,7
=.2210 Q1% -.11008 <7227 99.3
-.Cl9A « 2216 ~.10% «6281 93,1
~.020C L0266 -.008] «5399 90,0
-.0157 .2328 -.097 <4770 90.)
~.0065 0343 -.,0977 <4410 9.3
AVERAGE 1F ABCVE v AL UES [0.0

RUN 27 CONFIGURATION

[ CRM Ty™ CSF ol
-.0127 «0001 «0029 «Cl102 90.2
~.0071 .0059 -.0037 +I57¢ 93,2
~e0141 <0134 -.0396 « 4349 90.0
~eOnbl .0195 -.0709 + 758 93,2
-.0574% «0227 -.0992 1.0297 90.9
-.0708 <0231 -.1576 1.4386 90.9
-. 0461 <0231 -.1323 1.5259 90.0
«0390 +0220 -.1583 1.3549 90.0
-.0152 .0182 ~.1905 1.2378 90.0
0370 «J192 -,2153 1.2647 Q0.0
- 0166 « 0000 .0020 -.0014 90.0
-.0118 -,0060 0061  ~-.13386 90,0
-.0103 -.0130 «039% -.39%1 90.)
=.0383 =-,320¢ 0760 =-.T64} SO0
-.0618 -,0255 «1135 -1.1232 90.0
=e067TT =.3249 1537 -1.4069 90,0
-.0578 -.0260 <1525 -l.6101 9C.?
-.0231 =-.0211 1804 ~1.3449 90.0
-.0202 -.Q202 +2012 -1.M29 90.0
-.0325 -.0201 2147 -1.2929 90.0
~.0156 =~,0004 L,0C13 -.0130 90.0
AVERAGE )F ABOVE VALUES 90.¢

RUN 28 CINFIGURATION

cpv CRM (4 L] CSF Ml
-.0022 -02001 .0013 .0082 90.0
« 0042 «0061 -.0061 +1520 90.0
«0014 02138 -,0391 #4130 90.0
-.0266 « 0204 ~.0724 « 7483 90,0
-.0504 0242 =-.1064 1.0519 90.0
~« 0530 3230 -.1499 1.3%58 90.)
-.3323 «0239 -.1446 1.5357 90.0
-.0110 .0195 =-.17B1 1.2968 90.)
-.0227 <0182 -,1965 1.2625 90,0
0159 +0183 -,2098 1.235% 90.)
-.0035 -0001 <0010 -.0006 90.0
0021 -,0058 +0053 -.1298 90,0
#0029 -.013% 0392 -.3883 90.0
-.0221 -,0204 «O7?29 -.7280 90.0
-.0588 -,0262 «1141 -1.0820 93.0
~. 0553 -,0243 1529 -1.3627 90,2
-.0352 -,0246 +1498 -1.5215 90.0
-+ 0148 -,0203 1798 -1.3038 93.9
-.0090 -,0192 1987 -1,2822 90.0
«0166 -,0195 22180 —1.2697 90.2
-.0333 -,0000 0005 -.003% 90.0
AVERAGE IF ABOVE VALUES 20.0

HH E P YUY UE I
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14

rrssic

14

(953914

L3032
L0002
#2220
«002C0
Rvice]
+C0CO

0000

12

€TSS16

0000
+J230
« 2000
#2200
. 0000
<3230
- 0000
+C200
0000
+0CCO
.0C00
.0000
0030
« 0000
0202
«0000
«020)
+ 0000
+02090
0000
3200

-0000

12

s 311

.0000
+0320
. 0000
0099
.0000
0200
. 0000
0290
.0000
L0000
. 0000
.0000
.0000
.0022
. 0000
.0000
.0002
.2920
. 0000
.0000
2000

.0000

CHSSIG

00000
«CN000
#2000
«0n000
+30000
00000

«0J00C

CHSSIG

«20000
. 0CcCoo
$I7200
. 03000
«32200
« 00000

.0C000

CHSSIG

20000
22000
«9C000
«20000
. 02000
+30000
. 00000
«32000
.0"000
.00000
+30300
«0r000
.Ccooc
00000
«J220)
.0r000
.C0J00
. 00000
00200
00000
00000

30200

CHSSIG

. 00000
.20000
< 0Ca%0
33000
+ 00000
00000
« 00000
+392090
. 00000
00000
. 00000
33300
» 00000
.00000
. 00000
«2220)
. 00000
00000
. 00000
.00000
.00000

- 00000

vr
2.2
J.7
[«
3.0
[+ 29}

0.0

a3

SA5.8
5P5.8
€R2.7
“81.9
541.5
5A2.7

sa2,%

€82.7
o1,y
g2, &
531,

€A1,9
582.5

SR, 4

3.2
Y67
16.6
38.2
16,2
35. 8
15,5
7.2
36.2
3k 6
36.2
35. 1
35.1
5.1
15,8
15.8
5.8
35.8
1%,.8
3%.8
1.2

36.0

167.2
147.7
144"
145.7
14%.3
147.2
144.9
145.7
145.7
145.7
147.7
146 .9
145.3
145.13
14%.7
147.7
166.5
145.3
164.9
146.1
145.7

14¢€.1

2s

SR5,R
5R5.8
582,17
5R1.9
581.5
SR2,7

583,%

Qs

SR2,7
caa, |
SRS
SF3.9
581.9
5P1.5

5813, &

Qs

18,2
2,7
in 6
1.2
14,2
15,8
35.5
27.¢
36.2
LT
34,2
15,1
ELIS
1501
LN
a5, 8
15.8
25,8
5,8
a5, e
16,2

26,0

Qs

147,
147.7
146.9
145,7
165,13
147.3
13,9
145.7
1e5,7
145.7
17,7
146.9
166,?
145,
155.7
147.7
146,5
165.3
15%.9
146.1
145,7

14641

ryms

-.rang
- NTL3
-.053%
—e0%7?
-.0852
-.069]

ryus

-.797t
-.1129
-el1n3s
TS
~ar976
—.q077

ryws

n339
Aan7
ARLT¥
-.3129
-, 000
-« 157
- 1322
-. 1583
= +1908
- 2153
<0322
« 0061
A TTY
#0762
1128
« 1537
+162%
-1004
«2012
2147
0013

BRI

Crms

<0013
. ON8Y
~.0%3
-. 0726
“slD060
~. 1499
—elbes
-.1781
~196%
-+ 2008
021D
. 0K
L
« 0729
«ll6l
. 1529
«1498
« L79A
«19R7
« 21860
«000%

[AAUES

$277
%28
. 3352
$2751
2611
<7312

LU

PR TE]
IRFERY
. h281
53107
47"
PRLY Aa

[N

s Yand
J18T7%
o367

o ISRS
1,207
[PEE TN
1,8n8&R
1.3%49
1.2378
1.78667
=214
B ELTY
-394
E N |
-1.123
~l.4%69
=l.6101
L ERLT]
~1l.3170
~1.29>0
=1

CSES

«Q0R2

. 1527
ER2 Al

« 7681
1.0519
1. 1558
1.6357
1. ?79ca
1.267%
1, 2388
=.320¢
-. 1298
ERS L IR}
-. 7287
~1.R2"
-1.3827
=1.521%
-l
-1.29%>
~1. 2697
=.002%

21
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POINT

537
538
539
540
541
542
543
Séé6
545
546
547
548
549
550
5518
552
553
554
585
556
557

VKT ALPHA

58.8 «0
58.8 -0
$8.9 .0
58.8 .0
58,9 <0
58.9 -0
58.8 .1
58.7 .l
58.8 o1
58.8 2
£8.8 0.0
SB.8 -.0
58.8 -0
5%.8 =l
58.9 “ot
58.8 ~e2
58,7 «0
58.7 ~e0
$8.9 0.0
58.9 .0
$8.8 0.0

AVERAGE TIP SPEED RATIO

POINT

560
Sel
562
563
564
.« 565
566

Ve XT ALPHA
58.8 C.0
58.8 10.3
58.8 5.2
58.9 2
58.8 ~-4.9
$8.8 -9,.9
$8.3 .2

AVERAGE TP SPEED RATIO

POINY

567
568
569
$70
571
572
$73

VoKT ALPHA

58.9 .3
$8.1 10.3
58.7 543
58. 8 2
58,0 -4.8
58.9 -9.9
58.8 2

AVERAGE TP SPEED RATID

POINTY

574
576
517
578
$79
560
581

VKT ALPMA
58.8 «3
58.8 10.4
58.8 Sed
58 .8 .2
5.8 -4.8
58.8 -9.9
sR.8 .2

AVERAGE TVIP SPEED RATIO

POINTY

582
583
584
585
586
sa7r
sse

ViKY ALPMA
58.9 .3
58.8 10.4
58.9 5.3
$8.9 .2
58.9 -4.9
58.8 -9.9
58.9 -3

AVERAGE TP SPEED RATIO = ,00C

22
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BETA  ONF CAF
~.0
=10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
-80.0
-90.0
0.0
10,0
20.0
306.0
40.0
50.0
60.0
70.0
80.0
90.0
0.0 0110 .0361
= ,000
META (NP Caf
0.0 .0081  .0378
0.0 0415 L0471
0.0  .0300  .0451
2.0 .0093  .0384
0.0 -.0035  ,0366
0.0 =-.0198 .0366
0.0 .009%  .0389
. .000
BETA  (NF CAF
-10.0 -.0262 .0279
-10.0 -.0l142 0437
-10.0 -.025¢  .0353
-10.0 -.0251  .0281
-10.0 ~-.0264  .0251
-10.0 -.0351  .0253
-10.0 -.02%¢  .0288
= .000
BETA  CNF CAF
-20.0 ~-.0%%5  .0002
-20.0 -.0l61  .0035
-20.0 -.0468  .0013
-20,0 -.0%83 -.0011
-20.0 =-.0622 ~-,0007
-20.0 -.0611  ,0039
-20.0 ~-.0570 -.000!
= 000
BETA  CNF CAF
-30.0 -.0547 -.0647
-30.0  .0026 , -.0626
=30.0 -.0306 =-.065&
-30.0 -.0547 -,0660
-30.0 ~-.0915 ~-.0638
-30.0 -.ills -.0579
-30.0 -.0579 -,0654
e \'
S iy
4
(/[' e ()5
UH

RUN
cPM

-.0018
«0057
0058

-.0207

~.0392

-.0%37

-.0269

-. 0234

~.0200
-« 0036
-.0020

+0048

0089
“.0l46
-.0474
-. 0251
~.0296
=-.0079
=.0045

0189
-.0015

-.0012
+0055
«0015

-.0910

-. 0067

~.0N82

-.0008

RUN
(4.0

« 0070
0232
.0178
0070
-.0008
-.0362
.0070

RUN
CPM

<0290
<0125
20159
0088
+0005
-.0075
00R7

AUN
cem

-.0172
-« Q1862
-.0129
-.0175
-.0170
. 0136
-.0168

APPENDIX

12

12

12

12

29 COANFIGUR AT ION
cRm Cym CSF cHl
«2001 -0095 <019 90,0
+0066 -.G062 «16451 90.°2
20139 -.N362 P S DY T ]
<0212 -.0640 «6859 90,0
40251 -.1021 1.0173 90.0
.0223 ~-.1610 1.3561 90.9
«0225 -—.1428% 1,6512 90.0
+0187 -,1756 1.2683 90.0
20175 -.1948 1.2470 90.0
«0170 -.2065 1.2975 90.3
. 0001 «0005 .0712 9c.C

0067 -.1304¢ 90.0
.0378 -.3776 90.0
+0664 -,6815 93.7
1133 ~1.0009 903.C
<1695 ~1.3441 90.5
-.0237 +1731 -1.5033 90.0
~«0199 <1826 -1.3021 90.0
~.0187 +2022 -1.2850 S0.0
-.0182 «2165 -1.2618 90.0
.0001 «-0C03 .0026 90.0
AVERAGE IF ABOVE VALUES 90.0
30 CONF IGURAT 1ON
CRN cym CSF cHl
« 0002 «000% <0041 90.0
.0001 -.0000 +0015 90.0
« 0000 +0004 .002¢ 90.2
+ 2001 +0002 «0013 90.0
.0003 -.D006 <0045 90.0
<0003 -.0009 +0034 90.0
+0001 «0003 «0013 90.0
AVERAGE OF ABOVE VALUES 90.0
I CONFIGURATION
CRm T CSF CHI
<0084 -.0063 <1470 90.0
~.0005 -.0053 1693 90.0
- 0029 =~-.0011 «1473 90.0
«0062 ~-.,0061 «1436 90.0
« 0092 -.0149 1530 90.0
<0111 -.,0218 »16469 90,0
« 0062 -.00%9 «1428 90.0
AVERAGE NF ABOVE VALUES 90.0
32 CONFIGURATION
CR® CYM CSF CHE
«0136 -.0369 +3827 90.0
+0057 -.0581 «4839 90.0
0098 -.0432 «4143 90.0
+0139 -.0369 +3807 90.0
20172 =-.0370 +3692 90.0
+ 0204 -.04123 <3752 90.0
<0137 -.N373 3838 90.0
AVERAGE DF ABOVE VALUFS 90.0

33
CRM

.0210
«0110
<0167
. 0211
.0253
- 288
+0210

CANFIGURATLON

cYM

~.084T
—«086h
-.0726
-+ 0651
=.0639
-.0650
- 0649

CSF

6868
<7AR1
<7388
<6878
6593
<6439
6873

AVERAGE OF ABNVE VALUES

PAgp 1

fas (ellf{l;ljjlr

cHI

90.0
90.9
90.0
90.0
90.0
90.9
90.0

90.90

12

CTISSIG

$237)

CTSSIG

<0009
» 0009
0009
« 0000
0000
» 0000
0000

0000

CvssiG

+0000
+ 0000
«0000
<0000
+0000
- 0000
.0000

+0000

CTSSIG

» 0000
-0000

[2£331

. 0000
0000
« 0000
0000
«0000
.0000
. 0000

0000

CHSSIG

«CC200
+ G0C00
«207300
«2T200
«00090
20320
- 00000
20500
« 00000
.0C000
.Cccoe
<0003
«0C200
«0C000
+ 00000
«2C"90
« 00020
00000
«C0000
.C2c00
« 00302

«0C000

CHSSIG

«00000
« 00000
-00000
» 00000
00000
« 06000
-00000

+ 00000

CHSSIG

«00000
+ 00000
.00000
- 00000
«00000
« 00000
+00000

- 00000

CHSSIG

« 00000
+00000
» 00000
«00000
= 00000
00300
« 00000

«00000

CHSSIG

« 00000
-D0000
« 00000
«30000
» 00000
+00000
« 00000

» 00000

vr

R R
VD OIIO0W IV LYOVOV UL

VDO0OWHULOOUIDNDALY VLU U

.
©

vr

o oVvoOoOoOOo

coopooo
B R-R-E-XEIN-4

0.0
0.0
0.0
0.0
0.0
0.0

.0

0.0

0.0

SAY, 9
“RILL
€34, 7
$33,¢
SR&. 3
5R6.3
sa3, ¢t
TR1.5
s81.0
€82.7
cas g
c82.7
©32.%
543,9
LTI 4
£a, 1
se1.5
581.5
€a5.8
“8%.1
533.9

£R3.S

582.3
583.9
583.9
584 .3
583.5
583.1
582.7

583.4

584.7
$80.7
581.9
583.5
583.9
583.9
583.9

583,2

503.1
582.7
583.1
582.7
582.7
582.1
582.7

582.8

584, T
583.5
504,.3
585.0
584,7
503.1
584,3

584.2

2 Cyms

553,907
532 .1 -,27%7
SB6, T -, 7182
QRIS - Cral
52,3 =172
S5P6.3 -,1417
S91,1 -, 1429
581.5 ~.178¢
tRI,3 -, 1240
SP2.T -,228¢

£ea.@  _hek
SRY, T L7
€az,0 03va
P, 6 LTfad
€041 L1170
“RY, ] L 140

“RA1L.S L1773
SP1.5 .182¢
SRS .p  .2222
SPSR.T 4 214"

fexr,9 ,IIn?

[ ryuc

587,31 JCo2%
51,5 ~.0000
$83.9 .N27&
§B4.3 L0022
583.5 -.0206
583.1 -.0309
582.7 0003

S83. 4

0s Cyus

584.7 -.0762
580.7 -.00%5?
581.9 -.0011
$83.5 -.0061
$583.9 ~.0149
583.9 -.0218%
563.9 -.00%9

583.2

Qs cYms

583.1 -.0%63
562.7 -.0581
$83.1 -.0432
582.7 -.0369
582.7 ~.0370
582.3 -.0413
$82.7 ~.0373

582.8

Qs cyms

584.7 ~.0647
583.5 ~.0846
584.3 -,0726
583%.0 -.0651
$84.7 -.00639
583.1 ~.0650
5046.3 -.0649

584,2

rees

P
J1&91
L2306

L HREN
t.r1r
1.13561
1.6517
1.,2¢01
1.2477
1.717%
<2012
-3
~,27T
ERR A R
=lenunl”
PR YN
IPERE
-1,
-1.7a<"
-1.2418
Lot

[EYAN

«0Cel
«OM S
. 2224
S22
. 705
<0034
.CO11

CSFS

- 1470
«1893
. 1473
«143%
1532
1649
« 1628

CSFS

3827
-4839
ahled
« 3807
3692
<3752
J3R038

CSFS

+686R
. 7881
ALl
+ 6878
+6592
« 6439
«6873

voud
-

5 -
A}
3



POINT

617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635

AVERAGE TIP SPFED RATID

POINT

638
639
640
641
642
643
bee
645
646
647
648
649
&30
651
652
653
654
655

AVERAGE TIP SPEED RATID

POINY

658
659
860
661
662
663
664
665
bbb
667
668
669
670
671
672
673
676
675
676

AVERAGE TIP SPEED RAT IO =

YN ITYYNY RN DR EERER RO L

VKT ALPHA
15.0 .0
14,7 «0
15.0 .0
15.0 -.0
14.9 ~.0
1%.9 ~.0
14.9 -e0
14.9 -.0
14.5 .0
14.9 «0
15.7 0
15.6 0
15.4 .0
15.4 .l
15.0 el
la.8 el
14.6 ol
14.7 o1
14.9 .2

VKT ALPHA
2542 .0
25.1 0.0
25.1 -0
26.9 ~.0
25.3 ~.0
25.4 -0
2543 -0
25.2 -
2542 ~a0
25.0 -0
25.7 <0
25.7 -0
25.7 -0
25.6 ol
25.6 o1
25.5 ol
25.4 ot
25.2 ot

VKT ALPHA

35.1
35.2
35.2
35.3
35.3
35,2
35.0
35.1
35.1
34.9
36.1
35.4
35.1
34.9
34.8
4.7
365
34,6
34.8

~40.0
~50.0
—60.0
~70.0

BETA

=70.0
-80.0

CNF

-.2789
<5097
~+8945
-.8763
- 7972
= .8041
~.7281
~.5234
~e2943

-1239
-.2807
- «3506
~hT48
~s6708
-+B8296
“e6101
- 4389
-e%539
« Q040

= 043

CNF

+0812
.0587
~. 1495
~+3850
~e5344
~+5914
~eb221
~«6290
- 3655
~e5470
«0793
0602
0378
0132
-.0974
-+5952
-.9408
-2 6971

s 073

CNF

0925
.08%86
0319
~.0972
-e2723
-+2942
~e290
-+3408
-« 3028
~e4239
+D911
0817
0579
+0292
~.0265
-22405
-+ 4942
-+3620
-.2913

.100

CAF

<1096
+05%54
-.0304
-.0829
~.1616
-.2285
«0253
2122
.1688
0517
. 1149
-1633
1293
.0505
-.0578
-.210%
-.2888
~.3914
- 4450

CAF

L1151
0771
+0817
0506
« 0058
-.0726
-.252%
~.hl64
-.02%1
-.0080
1059
1126
.1180
<0971
Oh4 4
.0l18
-.0983
~.3158

CAF

0756
L0464
-.0023
-.0662
-. 0825
~.1728
-.2369
—.2467
~.0622
-.1043
9716
0732
«0610
.0369
-.0276
~.0676
-.057¢
-.1627
-.2881

APPENDIX

CTSSI16

. 0556
+05%56
- 0556
.055%
«0553
<0552
0552
<0548
<0547
« 0550
«0561
. 05%9
0557
0556
.0553
.0551
.0551
. 0553
0581

.0553

CISSIG

«063)
« 0630
<3630
- 0630
<1635
. 0633
.0629
<0626
«0621
«0624
<0638
+0633
+0631
0628
0624
0625
-« 0625
0623

+3629

CTSSIG

« 0694
+0696
« 0696
0695
<0697
+2692
#2691
« NH9]
«J687
- 0686
«J7C1
- 2695
<2689
. 2682
« 2579
- 0681
«J686
. 0601
0678

RN 34 CONFIGURATINN 32
cpm CRM Cyw CSF cHt
<0407 -.0182 -.2623 -.0507 40.9
<0828 -.0438 -.1728 -.6401 39.9
1337 -.0634 e0414 -1,2667 40.7
.1011 -.0781 «2133 -2,0045 40.8
+1408 -.0860 «3822 -2,8262 40.7
<0996 -.0846 «5331 -3.4545 &0.9
.0878  -,086¢4 «7017 ~3.9875 40.8
<0650 -.0910 <8309 ~4.377% 41.1
<0503 -.0946 «9572 ~4.0557 40.5
-.0280 -.0875 «9710 ~4.8027 41.5
<0433 -.0171 ~.2159 -.1061 42,2
+0350 <0156 =-.3277 <5807 42.2
-.0003 <0472 -.4151 1.2124 42.1
~.0103 <0719 =~.4672 1.8189 42.2
.0381 +0965 -.5316 2.6008 41.5
0943 «l139 <.5370 3.4438 4l.1
<1457 21259 -.6247 4.2550 40.9
.1237 <1306 -.T246 A.8211 41.3
«1334 «1272 -.T7199 5.0738 42.0

AVFRAGE JF ABOVE VALUES &l.2
RUN a5 CONFIGURATION 32

CPM CRM cYm CSF cHl
+D4D&  -,2022 ~.1178 <0375 58.2
0562 -.0248 -.0484 -,3079 S8.1
<0745  -.0622 «0611 =-.7070 S8.1
0923 -.0556 «2114 -1.1803 57.%
+ 0852 -.0873 23288 -1.5776¢ 58.5
«0571 =.0690 «2973 -1.7797 58.8
+0663 -,0701 +3506 -2.2055 S59.0
<0681 -.0704 +4362 -2.5266 59.1
1030 -.0576 «5269 -2,4843 59.4
<1297  -.0553 <4422 -2.3573 59.3
<0407 -.0013 -~.1216 <0448 58.8
0264 <0159 =,1602 +3663 59,1
0308 +0363 =~-.2178 <6981 69,3
«0393 #0530 =.2421 1.0604 59.4
.0727 «0690 -.2535 1.4%64 59,6
«1267 <0749 ~-.2941 1.82486 59.7
+1621 +0789 ~.4249 2.3415 59.9
<0161 <0803 ~-.4T74T 2.7508 59.9
AVERAGE IF ARCVE v ALUES 59.)

RUN 36 CONFIGURATION

CPH CRM ALl CSF nl
0201 =~.0000 =-.0400 =-.0279 69.2
0239 ~-.0129 =-.0183 -.2318 69.3
+0323 =.0299 0468 -.5177 69.3
<0369 -, 0446 <1368 ~.89%1 69.5
<0148 =,0492 22055 -1.1754 49.6
«0126 -~.,0488 22162 -1,4002 69.8
«J5R6  =,0567 +3469 -1.6841 59,6
#0737 -,0487 3149 -1.5858 69,9
«0571  -.039% #3017 -1,6137 70,1
0418 -.0365 «3025 -1.4279 70.1
<0172 -,9C0% =.032% =-.03% 71,0
«0064 «N2155 ~-.1063 <2384 89,6
~.0038 «0276 -.1521 «5716  69.5
~.0996 <0373 -.1873% +7933 89.7
-.J220 <0485 -~.2164 1.0762 69.9
<0177 #0581 -.2855 11,3375 69.9
+ 0322 626 -.3303 1.5577 69.8
-0138 «2549 -,2028 1.6572 7T0.1
<0935 +C4B1  -.2332 1.6407 70.6
AVERAGE TF ABOVF VALUFS  59.8

« 2689

CHSSIG

+00203
«20212
«00208
+00200
.00191
-00180
+00171
« 00150
«0012e
.00119
-00215
« 00215
.00208
« 00218
+00231
+00248
00272
00291
30307

00209

FHSSIG

00480
« 00485
00487
00483
«00406
< 00660
«00432
« 00401
30371
« 00343
+00500
+ 00486
«00473
« 00462
«00453
00647
« 00439
LIV

<0452

CHSSIG

«00578
0586
-00%91
-00587
00579
+ 00560
20554
« 00531
<0511
« 00666
+00593
- 00577
20559
00548
20545
+0054%
00563
«00S76
00593

+00560

vr

177.9
177.9
177, 2
177.8
177.8
1717.9
177.8
178.2
178.?
178.3
178.1
178.0
177.8
177.8
177.4
177.4
177.4
177.3
177.3

t77.9

179.3
179.1
178.56
178.6
178.4
178.5
178.4
178, 7
178.9
178.7
179.4
179.3
179.1
179, 1
178.9
178. 4
178.%
178.2

178.8

180.1

180.)
180.9
179.8
1794
179.4
179.3
179.6
179.5
179.3
18%.2
180.1

179.9
179.7
179.2
179.0
170.7
178,46
178.5

179.5

3642
.7
36.2
36.2
35.8
15.8
35.5
35,5
13,9
35.5
39.4
19,C
18.2
38.2
36.2
35.1
1.3
34.7
38,5

36.1

171, 6
to1.?
100.8
99.3
102.9
103.2
122.8
101.6
101.6
19). 4
106.9
106.3
106.3
105.5
105.2
1346, 4
133.6
192.0

103.0

197,23
198.8
198, ¢
199.6
199, 4
1984
19¢.1
197.3
197.3%
195.7
?99.1
201.6
197.1
195.7
196.9
192.9
191.9
191.7
194.5

197.2

cs Cyms
273.2 ~.0347
2772.4 ~. 0220
273.7 L0085
?72.9 .0283
271.9 .N5Ne
2T1e7 07213
270.8 .09
273.1 L1091
268.2 .1209
271.2 1269
2719.4 ~, 0315
27T .8 -.0%&0
275.7 -. 878
2753 =.0649
?72.0 ~.CT0NR
270.2 -.06097
26R,2 ~.0787
269.2 -.0931%
269.0n -.0949
272.3

0s ryms
376.7 -. 019
373.9 -.C1%1
377.3 .0166
370.7 L0567
376.4 L7900
37%.6 J0M17
A73.7 L0945
17143 L1194
369.9 L1448
369.6 L1202
Ir1.9 -.MIN7
180.T7 ~.0%60
379.4 -.0610
377.1 -.0AT78
376.5 ~.0712
373,97 -.0923
371.4 -. 1185
368,08 - 131D
37401

s cyms
4N0.7 -.01%5%
$C3.0 ~-.CI72
S03.1  JO18%
502.8 L0541
522.1 .0m17
493.8 0852
495,6 L1372
497.3% L1240
495.8 .120n
%95.3  Ll1e%
516.5 -.0132
505.6 ~.0674
497.9 -.CAN2
£93.) ~. 2744
487,72 -.0882
4PT.3 -.113%0
485.6 ~.1299
GRe 0 -, 111"
486.0 -.70%3
©96,9

f.SFS

-.0087
-.0815
-, 1677
-~ 266
-. 3723
-, 4587
-,8221
-.5746
-, 6133
-.6270
P s L1l
L1815
. 1680
£2575
. 34h6
H4ea
5437
L4208
.586R7

fSFS

e ) Setd
~a083%%
- 1918
-8
~. 4319

- %AR9
-. 6067

- hO1S
~. 6875
~ h4Ch
3126
007
«1957
<2968
4033
«S1Cs
6530
L T80

(432

=010

-7

“e 2246
-e355)
~. hATY
- 587
L LET4
~ 8200
. 562%
-, %642
~e D163
2959
. 1987
«314n
<4287
5208
«B125
8587
«6564

23

- -



POINT

679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696

AVERAGF TIP SPEED RATIO

POINT

738
739
T40
141
T42
T4l
Tas
T45
T46
T47
T48
T49
750
751
752
153
754
5%

AVERAGE TIP SPEED RATID

VKT

45,2
45 .4
45,4
5.1
45.1
44,9
b4, T
4ot
LY 3
44 .6
45.8
45.1
44,9
44.8
44.9
44,8
44.8
45.0

ALPHA

-0
-0
~e0
-0
=1
-1
-0
-0

VeKT ALPHA
20.1 0.9
20.1 -.0
20.0 =0
19.8 ~0
20.3 -0
20.3 -0
20.2 =0
20.0 -.0
20.0 ~.0
20.0 -0
20.5 0.0
20.3 .0
20.0 «0
19.8 ol
20.2 .1
2041 .l
20.0 -1
19.9 ol

POINT V,KT ALPHA

763
To4
765
166
767
Te8
T69
71
172
773
7746
175
116
177

AVERAGE T1P

PO INT

806
ao7
LIl }
839
810
8ll

30.0
30.3
30.2
0.1
30.1
30.2
30.1
30.1
30.2
33.1
30.3
0.4
30.1
3.3

BETA

0.0
10.0
20.0
30.0
©0.0
50.0
60.0
70.0
80.0
90.0
-.0
-10.0
-20.0
~30.0
-40.0
-50.0
-60.0
=70.0

RETA

.0
12.0
20.0
30.0
40.0
523.0
60.0
12.0
0.0
=-10.0
~20.0
-30.0
~40.0
-50.0

CNF

0857
« 0456
~.0041
-. 1122
-.3662
~e 2840
~.1158
-.1031
~-.0391
-.1585
.0806
0631
0086
-.0313
-.1072
~. 1415
<0347
-.1026

= .129

CNF

. 1083

0589
-.1352
-.2573
-.4123
—.6814
-«7570
~e2284
- 2539
-.2376

« 1455
+0735

0488
-.0117
—«0441
-.2908
“oh&63
“e3360

* .058

CNF

+1012
<1008
<0610
-42153
-.3378
~.3618
-.3117
-.2817
«1292
1313
« 1255
.0866
.0011
-.3711

SPEED RAY[O = .087

YoKT ALPHA

30.3 -0
30.3 5.0
30.3 100
3C.3 -0
0.5 -5.1
3C.6 -10.1

CNF

+1109
1418
1308
«1170
-.00%9
-.0348

AVERAGE TIP SPFED RATIO = 088

24

CAF

«1314
-0856
.0898
<3312
-.0%88
~.1969
-.3715
+ 1400
1445
- 0406
1211
PR LY
1606
1326
<0535
-« 066%
-.2231
04T

«0872
«N%539
0118
-.J210
-.0389
~+104%5
- 2117
~.2665
«0R14
=3RS
« 0742
0577
<0114
- .0090

« 0404
LYY
. 0584
0797
0749
«N715

RUN
ceM

0015
<0161
L0173
« 0153
0165
<0123
0208
<0125
«0216
« 0414
<0314
-.0031
~.0017
-.0123
-.0115
-.0335
~.0609
+0069

RUN
com

. 0430
-.0782
L0732
.0785
+ 0703
-0860
<0438
«062%
. 1289
1239
«0bhé
<0367
<0424
<0541
« 0746
«1179
.1289
<0684

RUN

<0336
« 0415
+0826
- 0691
.0384
«C240
<0 Tht
«0Aa72
. 0337
0190
<0777
.C073
« 0348
00647

RUN
com

. 0329
«0145
« 0152
«0329
. 0395
«C238

APPENDIX

37
CRM

-.J006
-<0115
—.0241
- 0344
—.0366
-.0370
—«0377
-.0270
—ed246
-+ 0243
-.000R
<0118
.0228
0303
<0381
0470
« 0409
«03C0

CONFIGURATION

(AL

-.0187
-.0072
<0421
109t
1679
1966
<2226
« 2359
22447
«2571
=.0175
-.0538
-.0953
-«1304
=«1633
-.1960
-.2039
=.1902

CSF

-. 0269
-.1975
- 4572
- 7652
-1.0045
-1.2626
-1.3828
-1.2739
-1.2938
~1.2769
-.0313
L1517
L4042
.6753
L9484
1.1681
1.3996
1. 4456

AVERAGF )F ABOVE VALUES

38
CRM

-.0129
-.0335
-. 0501
-.0639
-.CT16
-«0B02
~.082%
-.0T10
-. 0658
-.00606
-.0105
+0135
«039¢6
=590
«0813
<0945
»0937
« 0959

CHI

15.7
75.8
75.8
75.8
75.8
75.8
75.9
75.9
76.C
75.6
76.0
75.7
75.7
15.8
6.1
76.73
T6.5
T6. 8

15.9

CONFIGURATTON

cym

-.1229
-.0543
<0769
«2668
<4040
%70
. 4688
6547
6508
+5951
-.1238
- 1957
-.27M
-+3093
~e3653
-.3851
-.4558
-e5242

AVERAGE NF AROVE

29
Cam

-.0003
-. 0162
-.0352
- 0498
~«0572
-.0518
- 0598
-.0%87
-.0011
016t
« 0304
419
+0549
0598

CSF

~. 0430
- <4935
~.9968
-1.64631
=2.15¢67
-2.5620
=2.929%
=3.1624
=3,2449
-3.10R%
=. 0354
4258

. 9494
1.6425%
1. 9841
2.5332
3. 1433
3.6260

VALUES

cH

51.5
51.2
Si.1
50.8
51.8
51.8
51.9
S1.8
52.1
52.4
$1.9
51.9
Sl.4
51,7
52.2
52.3
52.4
52.5

51.9

CONFIGURATION

cYm

~a0751
-.0347
+060%
« 1564
2483
.1922
<3618
« 3993
-.0652
-+1350
-.1787
-.2061
~.2155%
-.2949

CSF

=+0041
-~ 2477
-+5807
=.97131
“l.2802
-1.4054
~1.8723
-1.9725
~.0148
« 2796
+5615

« 8499
1.14621
1.5053

AVERAGF JF ABOVE VALUFS

“0
Cem

-.J0C8
.0029
- 0025

=.J000

-.0015%

=<N028

65.2
65.%
65.6
65,5
65.6
65.9
66,0
66,0
5%.3
65. 4
65.8
66.2
56,0
66. %

65.7

CONF{CURAT INN

cYm

= Db44
~.0558
-.047a
~.0673
-.0770

-.0821

AVERAGF YF ABDVE

CSF

- 74
+O110
9239

-.0171

BRL1Y |

-.0387

VALUFS

ey

65.7
b2.5
9.6
as.?
68,4
T1.1

65.5

CTssIG

<0745
»3750
. 0759
«NT47
+0752
#0750
«0T45
0743
« 0740
«I7%2
<0747
« 0744
«0740
<2735
0732
. 0728
WNT24
. 0724

<0741

CTSSI6G

.A579
<0875
+0575
<0573
0574
- 0575
<0574
- 0569
«05¢8
. 0569
<0575
«0571
0571
<0567
. 0567
<0567
. 0567
0565

0571

CISSIG

«0b62
< 0beT
2706
« 0844
J0804
. 0558

0638

CHSSIG

«00871
00892
+ 00901
220895
+00R91
00876
- 00846
22812
.00780
.00710
< 00879
.20858
~00837
00817
00809
« 00796
«208925
008905

.00838

CHSSIG

00296
.00323
0367
« 00358
.JC373
+ QG370
«20365
+00360
«00340
«00329
+00317
«00292
«00281
+00267
« 30264
+C0255
00261
200267

00315

CHSSIS

«CC568
«22590
008601
+« 00605
00601
00587
20569
00540
+00577
«00562
<0551
.00524
.00493
« 00492

00561

CHSSIG

WJI25T8
00599
LO0861
.C0578
«J2564
«CCS00

+Q00573

'S O I O I

vT

180.2
180.4
180,2
175.9
179.5
179.2
179,3
179.5
178.9
180.2
180.6
180.4
180.4
180.1
179.4
1721

178.7
178,45

170,89

VT

177.2
178.6
178,13
178.73
178.2
178.4
178.5
178.9
179,.>
178,17
178.3
178.4
178.3
178.13
178,7
178.3
178.°
178.1

178.4

178,13
178,13
177.9
t77.5
177.4
177.7
177.7
178.7
178.9
178.6
178.)
177.7
178.1
177,45

178.2

U'AS

1?77.2
190, %
178,09
176, 9
1780
(R P

17T 4

127.R
13i.0
330.%
r?26.6
225.8
123.1
220.3
aie.e
31R. 8
318.8
2316.1
127.0
123.5
321.5
323.9
322.7
121.9
325.1

326.6

64,2
h6,?
62,8
62.6
65.8
85,4
45,0
63,9
63.8
63.8
6646
5.4
A3.8
62.6
65.0
64,2
63.R
62,0

162.9
145.7
145.3
143.7
164,11
144 .9
144.1
143,7
164.9
166,11
145.7
1647.3
143.7
135.7

thb,?

146.1
T46.1
145.7
14,7
167.7
149,.2

146, R

(A CY™S

654,7 -,C09%
£60,0 -,0326
659,2 .021)
653.C  .(S46
6%2,9  L0RIR
€47,9 .rog]
64,4 L110°
641.7 L1117
661.7 L1216
644,17 L1273
66%.7 -,0082
£56,3 -.0249
669,5 -, N475
641,9 -.0652
642,17 -,0923
637.8 ~-,1992
£24,0 -.123%
€36,1 -,3072

647,7

2s Cyms

T2 -, 1287
309,7 -,011?
208.2 .15
306.2 L0546
217.0  ."857
213,31 L0942
(9.7 .C9R
307.5 L1380
07.2 1352
IC7.0 .1237
212.5 ~.02%4
309,11 -,0414
39K .4 -.0577
03T -.Ce3A
307.2 -.0772
305.6 -.38)9
304,2 -.0956
T2 0 -.1090

07.%

Qs (A

413,72 -, 0085
a15,9 -,012)
414.9 .Cl42
412.5 0545
€13,5 AL
41442 F6T2
12,7 L1245
412.3  .17%9¢4
417.2 -,.0227
blb.6 -.ThEC
414.9 -, 0628
4l4.6 -, 0722
410, -, NT8¢
411.7 -.1044

M3,

~c eyve

415.1 -.0227
437.9 -.018%
452,64 =.D1F4
215,27 -.073¢
QY. T -.079¢F
0.6 -.0070

LR ETY

CSFe

~.2138
-.J99"
- 2207
-, 38727
_'Kljl’
-.k3Q¢
- hRRY
-.5328
~ebh27
~ 8321
-.01se
«ORLO
200
«3377
<4179
5912
717
7308

FSFS

-, rhan
-, 17213
- 2064
—e3422
~.4572
-.5109
- L AL4T
— 4867
~etT4]
-ob&AN
-.007%
« N9
1978
297
<4198
«5322
«6507
7562

£srs

e N
-.0RA%f6
-, 202
-.339)
ETLE
-.4018
=.A55"
- &ATH
. 0351
«972
<1977
.20e
SO0 6
52179



POINT

8ie
81s
(33
817
818

VKT ALPHA
30.3 ol
30.4 S.1
30.5 .0
30.5 <-5.0
30.7 -10.0

BETA

-20.0
-20.0
-20.0
~20.0
=20.0

CNF

<0616
- 0584
«0409
-+0402
—«1256

AVERAGE TIP SPEED RATIO = 082

POINT

821
822
823
824
825

AVERAGE TIP SPFED

POQINT

859
860
861
862
863
864
865
866
867
868
869
87¢
871
872
ar3
aT4
a7s
aré
ar7
LRL)

VKT ALPHA
30.1 -0
30.2 5.0
30.2 0
30,3 -5.0
30.3 -9.9

VKT ALPHA
15.2 .0
15.3 ~e0
15.3
15.4
15.4
15.4
15.3
15.3
15.2
15.0 0
15.6 -0
15.6 -0
15.6 «0
15.6 .l
15.6 ol
15.6 el
15.5 el
15.3 el
15.2 )
15.1 .2

BETA

20.0
20.0
20.0
20.¢
20.0

BETA

-0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

-0
-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
~80.0
-90.0

CNF

«0227
0466
<0236
-.1838
~.2628

RATIO = .08l

CNF

~.1470
~+4355
~«8154
~ T4

~« 6386
—e2547
~ <0600
~.1365
« 2225
«2576

AVERAGE TIP SPEED RATIQ = .0Al

900

VKT ALPHA
20.7 «0
20.7 0.0
20.7 -0
20.7 -0
2047 ~a0
20.7 -0
20.6 =0
20.5 -.0
20.4 ~+0
20.1 0.0
20.7 «0
20.7 0
23.7 -1
20.7 el
20,7 ol
2046 .1
20.6 -1
20.4 el
20.4 ol
20.1 ol

BETA

0.0
10.0
20.0
30.0
40.0
50.0
60.0
T0.0
80.0
90.0

—0

=10.0
~20.0
-30.0
~40.0
-50.0
-60.0
-70.0
-80.0
=90.0

CNF

0936
<0298
-« 2097
~e2629
~+2562
~«3838
=+3796
-1024
- 0676
~e 1465
+0949
« 0260
~+0123
- 0192

~a1122,

~< 1811
-+3837
- +3600
~+4606
-=2140

AVERAGE YIP SPEED RATIO » 055

CAF

0875
«0597
<0BsG
. 0907
0950

CAF

«0257
«0117
0277
0423
0211

CAF

1373
0895
-+ 0063
0574
~.1081
~.1672
«0538
«2544
-1857
0790
«1316
<1996
«1719
«1251
«0163
-.1371
~e 2263
~<2550
~e2637
-.2722

CAF

1817
«1049
<1256
0810
- <0115
-.1201
~ 2886
«2007
<1677
«0752
1390
«1799
+17T
1169
«0419
-.0610
~.10682
-« 3506
~+5365
~=5548

SRR R

32

32

n

APPENDIX

RUN 41 CONFIGURATION

(44 Chu Cs Cse CHI
0091 «0310 -.1806 <5497 65.3
« 0087 - 0287 -.1682 24867 62,6
«0099 <0307 -.1779 «5465 65,6
<0180 +0306 -.170% 26508 60,2
0153 «0306 -.1991 6472 70,7
AVFRAGF IF ABROVE VAL UES 66.4

RUN 42 CONF [GURAT ION

cen CRu [4 1] CsF CHI
+0616 -.0366 «0299 -.5912 64.5
<0514 -.0291 20376 -,5119 62.2
<0597 -,0360 20257 -.581¢ 65.0
«0643 -40360 <0372 -,685A0 67.6
+0538 -.0396 20439 -,T7191 69.9
AVERAGE IF ABOVE VALUES 65.8

RUN 43 CONF IGURATIIN

cPM CRM CYmn CSF cHl
<0263 -~,0264 =~.2416 -.1T19 40.0
<0600 -.0375 -,2257 -.601%4 40.3
21056 -—40429 ~,1194 -1.0785 40,3
.0317 -.,051¢ 20235 -1.7359 40.6
« 0645 -.0578 <1457 -2,3676 40.7
-+0253 -.,0600 «2867 -2.9583 4O0.8
-.0811 -.0%79 <4226 ~3,4473 40,8
~21236 -.0584 «5374 -3,8053 41.0
-« 1404 -,0580 <6295 -4,098 41.0
—.0229 -.0567 +6863 ~-4.2356 40,5
20229 =~.0230 -,2432 -~.0825 &1.0
-0003 -.0023 -,2772 L4814 &1.0
~+ 0478 <0202 -.2836 1.028]1 41.1
-.0521 «0422 -.273% 1.5491 1.2
-+ 0294 206280 ~.2683 2,1390 &1.5
~.0885 20772 -~.2809 2.8688 41.7
~. 0884 ~0866 -.3343 3.4877 41.6
--0700 <0865 ~.4101 3.9596 41.3
-. 0073 -0803 -~.4561 &4.375¢ 41,3
-0151 -DB09 —,4T89 4,2330 41.4
AVERAGE OF ABOVE VALUES 41.0

RUN 46 COANFIGURATION 31

cPm CRM (AL CSF CHY
20322 -,0119 -.1344 -,010¢ Sl.4&
+0552 -.0250 -.f4l6 —-.3370 S1.6
0809 -.0311 -.0760 ~-.T7122 51.5
+0462 ~.0387 +0596 ~1.2508 S1.7
- 0669 -.0852 «1850 -1.7432 S51.9
~.0886 ~.0486 #2369 -2,1821 S51.9
~«2051 -.0512 <2457 ~2.5209 S52.0
-e1617 ~-.0426 #3993 -2,7263 52,0
~.0011 -.0423 <3891 -2.8499 S2.1
23941 -2,8887 S1.9
»0303 -,0112 -~.1333 -,0061 S1.5
#0276 «0032 -.1191 «3206 S1.S
0141 <0186 -.1167 «73%6 51.7
-.0092 <0365 ~.1193 1.2040 51.7
-0061 40535 -.1281 1.6439 S1.9
-« 0970 <0650 -.1385 2,2312 51.9
~.0249 <0696 -.18386 2,6785 52.3
-« 0616 <0713 -.,22%8 3.061%5 52.1
~.0185 <0677 -~.2198 13,0359 S52.4
«04T4 <0608 -.2059 2.9960 52.0
AVERAGE NF ABOVE VALUES 51.9

CTSSIG

+0566
+0591
0565
«0%3)
+ 0492

+ 0549

CTSS1IG

%69
« 0591
0567
0535
<0498

<0552

CYSSIG

«0495
-« 0495
0494
« 0492
+0492
. 0490
+0490
« 0488
«04%6
« 0486
<0497
« 0496
<0496
+ 0495
+ 0694
« 0493
<0494
<0494
+0490
« 0491

<0492

CTSSIG

CHSSIC

« 00494
+00504
« 00487
30459
« 00426

200474

CHSSIG

+J0449
« 00466
«0065L
«20421
30393

+00436

CHSSIG

«00242
< 00245
30243
«00237
0N225
00211
«30192
. 001 69
20139
.00110
+00262
»00262
«00261
- 00262
00261
« 00260
«00267
« 00259
20251
00231

00229

CHSSIG

00263
-002M
«00274
« 00269
+00262
+ 00248
00233
« 00222
00203
<001 84
00272
06271
« 00272
«00276
- 00280
«00293
« 00301
00399
+00312
+20310

«00266

vy

191. 6
194.5
191.6
190.8
190. 9

191.9

vy

193,46
194.5
192.5%
i71.8
192.3

t93.0

vr

192.4
192,0
191.9
191.9
191.7
191.9
191.8
131.9
191, 9
191.8
191.5%
191.5
191.5
191.5
191.1
1910
199.7
190.5
190,7
190.5

191.%

146,95
147.3
148.1
148.5
149.8

18,0

144.5
145,3
145.3
145.7
145.7

16%5.3

5.0
36.2
.2
36,6
36,6
36.6
36,2
36,2
35.8
4.7
37.8
37.8
37.8
37.8
7.8
37.e
3T.4
36.2
35.8
35.%

36,7

66,2
66.6
66.6
66,6
66.6
66.2
6S. 0
65.0
64.2
62. 4
66.2
6te?
66.2
hb, 2
66.2
85.8
65.0
64.6
66 A
62.6

65,5

Qs

424.5
446.5
425 .4
4C6. 4
IN9. G

41R.5

25

429.9
bhrab
42h.5
408.9
19241

“20.%

as

2T4.0
274.1
273.2
271%.9
212,12
272.0
2T1.C
270.5
269.1
257.4
?2715.2
275.1
2746.9
27% %
212.9
271.¢
271.3
269.8
2867.9
257.5

271.9

[-13

18,6
317.2
6.7
215.8
4.0
35,2
LIRS
1.0
319.1
7.2
4.7
6.t
15,1
4.8
5.0
314,
115.9
N4
312,09
3Nt.s

34,6

CYMs

~.0623
*.055%
~.0613
~.0623
~.0811

rfyms

« D160
«0123
«Ch8e
. 0132
<0163

Cyns

- M15
-.0298
-+ N8R
»0732
» C19¢
203R8
« 0565
0722
. 0839
«IR9D
- 0324
-.,0381
~. 0390
-.0277
-.0172
-.01391
~. D461
-.0551
-."74810
-,0635

cyus

~. 0279
-.0%97
-.0t6r
2 012¢
1391
0497
20516
+OR)
«NADE
- 0A04
-.N270
-. 0269
~N245
~. 0749
~.076m
-.028%
~-.03m2
~.04F0
ETL Y
~. 7414

CSFS

.1897
» 1599
-1902
«2378
. 2686

(A1

~e 1980
-.1597
-.1082
—e2460
- 22672

fSFs

~.S226
-.C795
- 1431
-. 2321
~.3185
-, %985
-.081
~.500n8
-, 5459
-.5491
-.0013
L0867
. 1415
2135
<2954
.3909
L4017
5370
. %856
.S617

fSFS

-.701
- D777
-.1497
-. 2627
-.368%
-. 4582
~.5288
-.568)
~ 5901
P TTIN
-.2011
LTS L)
L1583
2518
<3434
. 4637
«5593
6311
6268
« 6024

25

b St

TTI IR EEERERIER .




POINT

903
904
905
908
907
%08
939
910
911
912
Q13
914
915
916
97
918
919
920
921
922

VKT ALPMA
25.5 0
25.6 .0
25.6 -.0
25.6 -.0
25. 6 -0
25.5% ~.0
25.3 -0
25.2 =0
25.8 -0
26.1 -0
26.0 .0
26.0 -0
26.0 «0
25.7 .l
2542 o1
2%.2 o1
2546 o
25.6 .l
25.6 .1
25.6 .l

RETA

-0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

0.0
-10.0
-20.0
=30.0
~40.0
-50.0
~60.0
-70.0
~80.0
-90.0

CNF

«110R

.0813
~.1496
-.3632
~.3734
=.389¢
-.3611
-.2100
~.2554
~+4080

0979

0751

.0288

0026
-.0620
—T67
-.B417
~6212
-.5529
-.4118

AVERAGF TEP SPEFD PATID = 0869

POINY

9138
939
940
4l
%2
943
L2113
945
966
947
948
949
50
951
952
953
954
95%
956

VKT ALFPHA
30.9 «0
31.0 -.0
3.7 -0
30.7 -0
30,5 o?
30.4 2
30.46 -0
30.6 -0
0.6 =0
30.5 ~.0
30.8 -0
30.7 <0
30.5 .1
30.5 ol
3.4 ol
30.% -1
30.4 ol
30.5 .l
30.8 el

RETA

-.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
-0
-10.0
~23.0
-30.0
~40.0
-%0.0
-60.0
-10.0
~80.0

CNF

0969
<0849
.0201
-.2850
-.3078
-.3578
-.3293
-.2376
~.2829
. 4595
<1033
729
0182
~.0248
~.1102
“. 4662
-.5878
-.5859
-.2851

AVERAGE T1P SPFEN RATIN = ,082

POINY

959
960
961
962
963

VeKT ALPHA

30.7 0
30.6 5.0
30.6 =0
30.7 =S5.1
30.7 -10.1

CNF

1106
1342
.1051
~.0156
-.0573

AVERAGE TIP SPEED RATIN = .082

POINT

966
967
968
969
970

VKT ALPHA
30,5 .0
30.% 5.0
30.7 =0
W0.n =51
31.0 ~10.0

RETA

-20.0
-20.0
-20.,0
~20.0
-20.0

CNF

0384
«057¢
0421
=, 0442
~.1062

AVERAGE TP SPEED RATIO = 082

26

I I I O T O

CAF

1242
.0880
.1020
.0857
.0358
-.0257
-. 2033
~.0136
.00t 6
-.0008
<1181
.1205
1121
.0929
.0328
-.0077
-.1233
-.3308
-.5084
-.5004

CAF

0832
0556
0145
«0220
0005
-.0534
~.1647
-.2393
-.0358
-.0293
0817
«0T6T
0605
0327
~.0065
-.018¢
~.0737
=.2221
~.3794

CAF

0B850
0758
+0840
<0781
0786

CAF

<0620
0424
0613
0857
0670

RUN
Pm

.0361
+0542
«0T8e
0777
.0151
-.0422
-. 0865
-.0226
<0650
.0879
0391
.0279
<0271
0163
+0399
+0753
+ 0844
20231
~.0870
-.01#9

cem

0340
«045%
.06133
0710
0213
«0038
«0349
.0319
.0379
<0474
0361
0230
0191
« 0202
«0657
+0855
+0509
« 03490
~.0261

RN
cPn

«0368
«0260
+0352
. 0359
.0220

RUN
com

<0191
+0169
0173
0270
.0210

APPENDIX

45
cRm

~.008¢4
-.0206
~.0271
~.033%37
=+0400
- .04654
-2
~ 20409
- 0617
- 0415
~.0C79
.00
« 0154
20294
«06t6
«0543
« 059%
0598
« €553
+0480

AVERAGE OF

46
CRHM

~. 0061
-.016%
-.0272
=.0312
- .0346
~.0376
-.0398
-+ 0400
~ 0369
-. 0359
-.0062
«0030
<0128
« 0246
0371
+ 0606
«0464
«0507
<0483

CONF1GYR AT ION

(4 L]

-.0891}
-.0862
-.0594
«0380
<1164
1180
1334
-2687
.2883%
«2520
-.0798
-.0%99
-.0558
~.0572
~«0601
~.0627
-.1626
-.1717
-. 1750
-e1552

AROVE

CSF

-.0124
. 7427
-+5270
~.8884
-1.2556
-1. 5277
-1.8899
~2.0218
-2.1168
-2.0047
-.0215
.1928
45626
+1976
1.2269
1.5565
2.0150
2.3556
2.4639
2.2279

VALUFS

CH1

58.%
LLI
58.9
58.9
59.C
59.1
59.1
59.2
60.4
61.0
59.4
59.6
59.7
59.5
59.0
59,7
60.0C
60.2
60.4
60.7

59.5

CONFIGURAT INN

cym

=.0307
-.0372
-.0330
0188
«0574
0632
<11R3
<1503
«2026
~2181
-.0329
~.0266
-.02586
~a0442
-.0374
-.0777
-.1576
-.1249
-.1196

CsF

-+ 0698
~+2455
~«4T40
e 7342
-+ 9739
=1.1601
~1.487%
-1.6270
~1.4753
-1 .4965%
-. 07100
<1108

« 3256
+5998
«8829
1.1981
1.6335
1.7007
1.8069

AVERAGY IF ARDVE VAL UFS

47
CRM

~.0C61
-+ 0035
- .0060
-« 0060
=.0074

L

65.1
65,3
65.2
6%5.1
64.9
b4 .9
65,4
65.6
65.9
65.9
L
65.0
65.0
65.?
65.3
65.8
65.8
66.1
b6. %

65.4

CONFIGURATION

cymM

-.0327
-.0132
~.0311
~+0490
—.060%

AVERAGE OF ABOVF

40
[4.1]

0128
.0102
<0126
0137
«01%0

CSF

-. 0620
~e0504
=+ 0655
~+0895
-« 0881

VALUES

cHl

66,6
61.8
64.9
67,7
70.0

65.8

CONFIGURATINN

cye

-.0242
-.0032

CSF

+3289
2511
«MN78
24663
«4708

AVERAGE IF ABOVE VALUES

CHl

65,2
62.6
85.8
68.0
70.3

86,4

3l

31

At

fISSIG

0559
. 0558
0558
. 0560
+0558
« 0555
«0552
+ 0547
0548
- 0553
.0561
«0559
NS5k
. 0552
-0548
«0%551
.0553
« 0550
<0551
. 0549

. 0554

£ISSI1G

<0589
« 0590
<0586
0587
+D588
«058%
« 0585
<0582
<0575
.0577
. 0587
0582
0579
0576
<0578
0576
<0576
0576
<0574

«05R)

CTSSIG

. 0586
<0606
. 0587
o549
+ 0510

0568

€rss16

0581
0604
. 0581
<0544
0807

<0563

I i §E F § ¥ £

THSSIS

00385
- 00398
00402
+ 00405
+00396
«00374
20358
.00333
~00321
00307
00395
.0C389
200378
. 00362
.0035¢
.00358
200363
«00365
.J0358
00353

+ 30368

CHSSIG

«20504
«00505
00497
LIY IS
«CO4TS
L0441
. 00422
«00392
«0N363
0328
« 00493
L0486
«004676
«00465
« 00456
«J0459
« 00457
00460
+00454

«DD4S6

CHSSIG

- 00503
NalcLETY
00516
«00480
+00432

« 00492

CHSSIG

00461
004684
« 00467
«00429
~00603

+0Cha9

vt

192.°
191.5
197,92
191,3
191,?
191.6
191.4
191.9
192, 4
192.4
192, 4
192.5
t92.3
192.1
191,38
191.2
191.7?
191.6
191.4

191,.9

193.1
195.1
191 .4
190.4
i92.1

192.5

VY

191.2
192, 8
189.9
192,13
193,.1

191.0

100.8
171.2
101.6
101.6
1€1.2
190.4

99.3

98.5
103.2
105.9
104.8
10542
1n5,2
102.C

9g.1

8.5
101,86
101.6
101.¢6
101.6

1971.7

148.5
149.2
146.9
166.1
146.9
143, 7
145.7
145.7
165.7
144.9
147,3
14¢.5
144.9
144.5
143.3
144.9
143, 7
164.,9
145.7

165,86

146.1
145.7
165.7
1461
146,.5

146.0

184,.5
164.9
146.5
147, 7
148.8

146,58

A

369.1
1681
3¢67.0
367.7
3RK,2
363.9
1.8
359.1
364.0
26R.T
a72.%
AR Y
3rc.8
365.0
358.2
269,464
363,
167 ,R
3036
62,8

ELLYS |

Qs

L12.7
431.9
425.7
4265.8
425 .8
“?23.9
426.C
425.9
423.8
423.9
431,64
429.2
425,86
422.3
%19.9
419.8
41R,4
&20.9
420.%

4256,.9

[133

431 .4
447.2
425.3
436.7
392.2

420.9

os

421.8
438.3
419.8
410.3
395.6

417.2

ryms

-, 0243
-.2237
-~ NLAS
0126
.06
<326
. e
+0727
NLLA 4
«072%
o226
-.0169
-.0158
-0167
- 164
-T2
-+ NG55
~o D4R
-. 0489
-.0638

Cyme

—.N1NG
-« 2129
el R
PReal U]
Q108
0214
<04CS
LORYg
L0696
S ALY
-.0112
-. 079}
-.00A7
-. 0151
-.C12P
= N72¢F
-.0561
-.N&IC
—.0414

ryvs

=.2111
- 0743
-.0176
- 0174
~.0226

ryws

~.0%87
-sCOL™
=.CN70
- 0798
-.C117

CSFe

~a 0730
~.06RT
e
~.2455
-.3670
—.4217
-.51R4
-.5542
BRI
=.57%)
-, 004"
NSLE
.1312
2279
. 1350
G265
« 5629
«6527
. KRFE
o6244

csre

“al247
-.0B8%0
~.162%
-.2512
-.3315
-.3013
-.50R7?
-.5693
~e5077
—.511¢
-.223%0
« 0379
1111
. 20572
P R
<4135
5612
. 5856
«6256

-.0217
~. Cl6&
~el224
-.{322
—.n90

rses

«1127
.82
<1170
«1%90
1771

-
B

-

i
A



PAINT

973
974
975
976
977

AVERAGFE TIP SPFEN

POINT

9RO
981

9”2
983
9R4
9R5
986
9’7
958
989
990
991

992
93
994
9y
996
997
998

909

VKT ALPHA
30.5 -.0
39.5 5.0
3.6 e
30.7 -5.1
30,7 ~10.0

VKT ALPHA
2.7 0
9.7 0.0
15,17 -.0
35.5 =0
36,6 -0
5.6 D
EE'Y N3
3946 ol
35 .6 o1
1.6 ol
15.9 »0
35. 9 o0
35.7 ol
16,5 N
5.0 ol
5.4 ol
35.6 .3
35.5 .2
3I5.8 ol
5.8 .1

BETA

20.0
20.0
20.0
20.0
20.0

CNF

-.0039
-.012¢
-.0029
-+ 2045
-.2545

RATIO = .082

RFTa

0.0
10.0
20.0
3C.0
4.0
52.0
ADLO
710.0
80.0
90.0

-.0

-10.0
-20.0
-30.0
-40.0
~50.0
-60.0
-70.0
-80.0
~90.0

C NF

« 0996

0928
. 0289
-.0866
-?2176
—a2617
-.1521
-.2380
=+ 1420
~.2614

1026

WOr79
«0324
~.0057
-. 0681
~.2653
-.5013
~41T4
=+ 2657
~e2176

AVERAGF TIP SPFLN RATIO = _096

POINT

1003
1004
1205
1Ce
1007
1308
1009
1210
1o
1012
1013
1014
1015
t0le
o7
1018
1019
1020

VKT ALPHA
45.8 0
45.8 0.0
45.8 -.0
45.9 -0
45,9 .0
45,9 -0
45.8 -0
LLTN] -.0
45. 8 =0
5.9 ol
45.9 .0
€5.9 -0
45,9 «0
45.9 0
45.8 0
45,9 .0
45.8 .1
45,9 s

RETA

<0
10.0
20.0
30.0
40.0
50.0
60.0
10.0
£20.0
90.0
«0
-10.0
~20.0
-30.0
-40.0
=-50.0
-60.0
-70.0

CNF

-0910
« 0498
~.0019
~.08913
-.3058
-~ 2097
~.0197
-0252
0565
-s0440
.1013
« 0627
-.00%0
-.0563
-.1508
~.2098
—s061°
~.0199

AVFERAGF T IP SPEFD PATID = ,123

FYNTY AT O R R R R EE B0 IE

CAF

<0092
0063
-0097
. 0398
.0213

CAF

+0639

<0384
-. 0074
~e0606
~.0788
“.lb611
~. 1873
~«1852
-« 0354
-.0758
« 3621

0596

3332
~«0015
-.0580
~.1067
-.1032
~«1R0%
-2971
~+3671

CAF

0508
- 0282
-.0210
~. 0858
~.1038
~+1898
-.2165
-.035¢
-.0227
« 0024
<0415
<0610
.0L13
-.0417
~.10Mm
~.1821
~. 2385
~22557

HUN
Cpm

+0680
+0%93
<0644
<0714
0623

RUN
CPM

0220
0279
« 0396
+0358
.Qnve
~.0001
« 0099
0229
-.0012
=.0065
<0219
01867
» 0040
—+0094
-.0%61
2160
« 0291
<0041
-.0308
~.0223

RUN
(1)

0037
» 0184
0210
. 0109
<0087
~ 0249
~.0346
—. 0417
-.0191
- 0103
«00%1
+00%0
0067
~+ 0069
=.0082
-.0110
~.022%
-.0323

APPENDIX

49
CRHM

-~ 0214
~+J20%
-.0268
=~ 0245
-.0268

CONFIGIRATION

Cym

-.0310
~.0152
-.0297
~.0397
-.0399

CSF

~a 4192
-~ 4235
~. 4772
-e5449
-. 5792

AVERAGF YF ABOVE VALIES

59
CRM

= 004h
-.0138
=225
-.0291
-+ 0300
-.0327
-.0312
-.0300
~.0261
-.0247
-+ 0046
<0034
«0115
0208
« 0296
+0355
« 0369
+C38A
« 0364
0352

AVERAGF OF

0212
. 0201

CHL

64,7
62.2
65.3
68.)
70.2

66,1

CONF IGURAT ION

(AL CSF CH1
-+0017 -.087¢ 69.9
=+ 2127 -.2414 69.9
~e0126 -,439% 70.2
<0110 -.701% 69.9
«0339 -.9220 70.0
«0630 ~1.1418 70.2
+0929 -1.265¢ 70.1
+1043 -1.2087 70,3
<1654 -1.1869 70.5
<1849 - 1,2245 T0.6
-+2012 -.088 70.)
~+0007 0761 T0.1
~-.0088 2842 70.1
-.0386 <5653 70.2
-. 0538 + BAOT  70.4
~.0642 1.0606 7T0.8
~.0721 1.1811 70.7
~.0895 1,3290 70,9
-.1091 1.4087 71.3
~al206 1.3978 Tl.4
ARQOVE VALUFS T0.4

CONFIGURATINN

[ L] CSF CHt
«0019 -.0497 76.3
~«J109 -.1860 76.1
~.0097 -.3732 7T6.1
<0047 -,503T T6.3
<0153 ~,7590 76.3
+0291 -1.0063 76.3
«0353 -1,087¢ 76.4
.0959 -1.0551 76.%
<1280 -1.1039 76.5
<1668 -1.1243 T6.7
.0019 -.0497 76.1
.C131 +0763 76,1
+Olls «2653 T6.3
-.0028 +5121  76.5
-.0137 <7631 76,6
-.0155 <9510 76.9
-.0266 1.1863 T6.9
-.0711 1.2718 77.1
T6.4

AVERAGF TF ABOVE VALUES

at

"

3t

CYSSIG  CHSSIG

.058C
0602
0581
<0546
+ 0511

- 0%64

CTsSsIG

«C610
« 0611
«0609
0608
.0809
<0607
«C607
<0606
<0602
. 0602
#2519
+05086
<0504
« 0599
0597
» 0598
. 0600
+ 0598
£0597
<0596

«0604

CYSSIG

« 0659
«0663
« 0660
.0661
« 0664
0663
« 0660
<0660
« 0656
0659
08658
311
+ 0659
0648
« 0649
0560
. 0640
0837

« 0454

+0C492
00514
+00503
+J04646
+ 00436

« 00482

CHSSIG

0561
+ 00561
.00553
+ 00542
00537
«00512
. 00802
00463
00642
.007397
00550
« 00567
30541
.co528
20524
00523
00528
.00%23
00528
00524

00519

CHSSIG

«.0081¢C
.00818
.00808
00799
+00786
20770
«00737
«J0713
00678
Q0644
+ 00789
00785
«007T7)
«00748
«00736
«00723
«00730
00743

00735

vr

193.0
194,97
190.3
190.7
190.4

191.%

24

191.4
191.4
191.1
191.0
199.9
191.2
191.1
191.6
191.8
191.9
191.9
191.9
191.8
191.%5
191,2
190. 8
193.6
190.7
190.6
191. 0

191.3

vr

190.3
191.0
1°1.2
191.1
190. %
191.0
191.2
t91.5
191.8
191.9
192.2
192.3
t92.90
191.7,
191.4
190.9
190.9
1490.6

191.3

144.5
144.9
145.3
14641
14¢.5

145.5

19e.0
198.4
198.0
196.1
196.9
196,
196.5
196.9
196.9
196.9
200 .4
?00.4
198.46
196.1
196.9
198, 8
197.3
196.1
199.2
199.2

197.7

[

“26.7
440.8
422%.%3
4C1. 6
384.3

415.9

s

450.1
490.7
488.4
4BS.T
486.8
485.3
485.9
&8T .4
486,.0
4R6 .6
493.6
492.0
488.9
P2 .8
482.1
483,1
482,2
LLE Y
482,.7
482.9

486, 7

os

660.5
644.6
563,7
664,C
665,2
666,27
646 ,2
648.,6
€43,4
645.8
647,13
644 4
642, 8
e4lat
637.0
634,1
633,64
632.4

642.4

Cyvs

-.c1rs
~e 0257
=.C173
—. 0144
~.0150

Cyms

~. 0097
=.005]
~.005%
+C044
0127
.025%
+0276
0421
«367C
<0742
-.0C05
=.00n?
=. 023
=.0157
~.022¢
=.026%
~.0?98
e 0365
~e 045D
-« (497

CYMS

#0012
~.005%
~e0243

« 0024

0078

<0148

<0173
+»0489
<0650
<0749

«CN03

~0067

« 0059
=.0014
=097
-.008C
= 0138
=.0370

rSFS

.« 14623
«1392
<1657
<1972
«2185

CSFS

0353
L3978
L1TR?
22832
L3128
L4872
L5116
V4887
L4804
L4956
L0360
L0317
L1154
.2205
PR ek
<4365
L4872
.5427
L5814
.5Th6

CSFS

0256
« 0945
1994
3078
.387)
5117
5527
« 5384
<5606
.« 5632
#2752
.03880°
«135%
+262%
«3903
. 4922
<6132
5408

27

T

A



POINT

1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052

AVERAGE TIP SPEED RATID

POINT

1056
1057
1058
10%9
1060
1061
1062
1063
1064
106%
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075

AVERAGE TIP SPEED RATIO

POINT

1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097

VeKT ALPHA
14.7 -0
15.5 -0
15.5

15.1

15.5 ~0
16.1

15.2

15.4

15.9 -0
15.1 «0
15.6 0
15.6 «0
15.5 .0
15.5 -1
15.5 .1
15.2 .1
15.2 )
15.1 .1
15.0 .l
14.9 2

VKT ALPHA
20.4 «d
20.5 -0
20.5 -0
20.5 «0
20.3 ~e0
20.2 -0
20.2 -0
20.6 ~=0
20.7 =0
20.3 -0
20.8 -0
20.2 -0
20.8 el
20.2 .1
20.1 el
20.3 .l
20.5 el
20.5 ol
20.4 el
20.3 .t

VeKT ALPHA
25.7 <0
25.5 «0
25.5 -0
254 -.0
25.4 <0
25.2 ~.0
25.6 -.0
25.7 -0
25.6 -0
25.5 -.0
25.5 -0
25.5 0
25.3 -0
25.3 -1
25.9 ol
25.5 -1
25.3 a1
25.5 -1
25.6 .1
25.6 .l

BETA

«0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

-0
-10.0
=23.0
-30.0
-43.0
-50.0
~60.0
-70.0
-20.0
-90.0

CNF

-.6077
~+9690
-1.3504
-1.1990
-.7633
-.%5051
~.2666
2708
5375
<6626
~.4310
~e9514
-1.1808
-1.1204
~.8774
—.4753
~.1495
-+2805
.0812
.1128

= 041

~+4066
~«3790
-.3569
~.497¢
~.5284
~«3672
~+4392
-<2898

AVERAGE TIP SPEEN RATID = ,069

28

YR I YN YN Y ERIPYEREDRED 3

CAF

.0175
=.0146
.0730
1040
«Clés
~+0905
-.2837
«1533
«1798
0859
<0293
0941
.1870
+1503
<0312
-.0960
~.3268
-&567
~+6201
~.6552

CAF

<0655

~.0371

0352
.1112
1681
0537
~1440
~+3138
-.0023
.0073
0432
«0601
1098
+1057
<0228
-+ 0411
-.1985
-.4218
-.5372
-+5020

RUN
cem

<2471
« 3406
4581
<3493
2019
-+ 0831
~.0904
-.2011
-.2099
-.1802
«2368
«5223
<5671
+3860
«1565
« 0433
~.0058
+ 0085
-1160
+ 1509

RUN
cPm

<3031
«3591
«4250
<3841
<2051
-.0331
-.1372
-.1092
-. 0167
-.0127
.3187
<4312
«4T46
«3932
2512
«0726
-=0703
--1190
-« 0937
-.023%

APPENDIX

+ 1130

AVERAGE

1107
-1028
0872
+0730

AVERAGE

S4
CRM

-.0018

«0579

AVERAGE

CONFIGURATION

(AL CSF CHI
~+3221 -.0720 39.1
-«2019 -.543%4 40.8
<0131 -1.1965 40.8
<1763 -1.9835 0.0
«3621 -2.7343 41.0
«5125 -3.1742 42.5
<6642 -3,7017 40.8&
8246 -4.1367 41.3
+8613 -4.1933 42.8
9028 -4.36¢76 41.2
-.2762 -.0571 40.9
-a3645 +5725 40.9
~+3589 1.0459 40.8
-.373¢ 1.6389 41.0
-.4119 2.2413 AlJ)
-.4852 3,180 40.9
-+6207 3.9717 40.9
—.T374 4.4999 41.1
—.7842 4.9778 4l.2
-. 7696 4.T735 41.2
OF ABOVE VALUFS 41.0

CONFIGURATION

(A L] CSF CHI
~.1455 -.0t85 Sl.t
-.1027 =-.3922 51.2
+0662 -.9133 S51.2
«2375 -1.5272 Sl.4
«3462 -1.9936 S51.4
<4135 -2.4389 51.3
«6248 -2,7925 Sl.4
+5671 -2.8624 52.4
+5957 -3,0259 52.8
+5695 -2.9818 52.4
-«1397 -.012¢ S1.9
-«1737 «3598 50.9
~.2159 +.810% S2.1
-+3061 1l.4161 51.2
~«3682 1.97680 S51.4
~.4178 2.5936 51.9
-.5534 3.1987 S52.7
-.5811 3.5749 S52.8
-.5261 3.4652 $3.0
-«4077 3.1354 52.8
JF ABOVE VALUFS 51.9

CONFIGURAYION

cYm CSF CH1
-.1227 « 0344 59.2
-.0889 -,2310 S$8.6
<0501 -.6571 S$8.7
1973 -1,0849 58.7
<3094 -1.4%33 S8.6
2823 ~1.7058 S8.6
+3060 -2.0%565 59.5
+3999 -2,3137 59.8
« 4806 -2.305% 59.9
«-3988 -2,1R04 59.9
-.1230 «0305 58.6
~.1625% <3363 58.8
-.2064 «6698 58.7
—.2486 1.0465 58.8
~«2783 1.4410 59.9
~«3195 1.8567 59.7
~.5364 2.5416 59,7
-+5523 2.88%9 A#0.7
-+3791 2.7%523 60.5
-e2732 2.3513 60.8
OF ABOVE VALUES 59.4

L3

34

36

CTSSIG

« 0407
« 0492
« 0491
<0487
* 0490
<0491
« 0485
« D486
« 0688
0482
« 0492
<0892
« 0494
-0491
.0488
«N48T
- 2408
0686
«04N3
0804

0488

CTSSIG

0514
«0514
0513
. 0510
+C510
.0510
<0510
« 0509

CYSSIG

<0547
« 0549
«0567
0548
0548
<0546
«N540
<0545
+0541
20544
- 0547
«054%
« 0542
«0540
« 0544
«C540
« 0540
«N542
« 0543
<0540

«J544

CHSSIG

«00273
.00286
. 00281
.00268
« 00270
-00257
00220
00206
«00184
«J01464
« 00290
00285
» 00288
20272
« 00261
«00254
« 00262
00254
- 00246
00225

00281

THSSIS

«20307
«00330
00336
«00333
«20318
+00305
+00292
» 00285
«00264
« 00240
00321
«00306
«00306
« 00290
+00280
« 00281
«00296
« 00295
.00289
-00286

« 00798

CHSSIG

00667
« 00470
00463
« 00450
+00432
«00399
.00381
«00347
-00316
«00282
« 00450
«00440
« 00637
«00420
« 00425
00417
« 00402
«00407
«00396
«00384

-00409

L'AS

190.9
190.8
191.1
190.9
190.8
91,1
191.2
191,?
191,20
191.2
191.1
191.0
190.6
191.0
191.9
190.9
190.4
190.4%
190. 6
190.4

190.9

191.6
191.1
191.1
L1et1.0
190.8
191.2
191.1
191.3
191.4
191.2
191.0
191.2
191.2
191,2
191.1
190.9
190.4
190.4
190.4
190.5

191.)

190.4
191.%
191.5
191.1
t91.1
191.7
191.t
191.8

33.9
37.4
3T.6
38,8
2.4
40.6
35,0
17.97
39,4
35.5
37.8
37.8
3T.4
37.4
IT.4
6.2
15,8
35,8
38,1
4.7

36.8

65,0
65.6
65. 4
65.4
X P Y
63.4
63.8
66,2
86.6
64,2
47.7
63.86
67,4
63.4
43.0
64.2
45.0
65.4
65.0
86,7

65.0

102.8
101.6
101.%
100. %
100.4
98.9
102.4
1c3, 2
1c2.0
101.2
131.86
101.2
10¢.0
99. &
174 .4
191.2
190.6
1.6
102.4
132.4

101.%

os

266.0
277.4
272.¢
26R.%
2T a3
21%.9
258,27
2TH.4
273,90
265.9
2713.7
27,6
212
272.2
2.
268.0
267 .4
2660
265,
265.0

2171

Qs

312.2
311.4
nk?
09.46
238.1
307.9
3ce.2
310.08
310.1
207.1
4.8
309.C
2.8
305.5
IN4.4
306,95
307.3
307.0
06,6
30T.R

209.0

es

363.2
365.%
4.9
36%.6
63,2
we,n
364 .0
6.1
363.4
163.8
365.9

ELLS]
0.1
ELL )
600
362.%
360.9

36,1

ryes

-.0507
-.0277
L071A
L6222
+ D439
DT84
Jhane
L1129
1263
L1204
-.0387
-.08C4
-.04012
PNEIN
-.0560
- 0AGG
.00y
-.09a>
-.1727
-.te08

(A2

-, "3
~.07216
« 0138
NS0P
NT2¢

-+ 0875
EER LA
-e1228
~.1118
—.0RSC

cyws

~a (247
~e 0247
+014n
<0547
«0A%6
«CTT8
«0RS0
«H27
<1349
«111C
~ 03]

06PT
~.079%
-.0808
1497
-o 15%1
-.1371
B AL

CSFS

~.32mM
-.0T47
~.1862
- 2619
-7
-, 4669
- H04A
-+ 568%
-.63%)
-.579
- N0T0
070}
L1435
L2987
23004%
L 429°
I
LS9ng
S 1Y
L6230

rsFs

ELIT
—OR24
-ama
~.1225
-.4170
—.528%
POCS LT
-.600%
-« h4a%
-3
-. 0027
0743
L1745
2920
4797
KYLH
YIS
<THIS
. TY86
8541

CSFS

« 0007
e 0642
=~ IR0
-.20017
- «4019
e Y TS
-.5772
—at522
~.6AT?
~a 6C6H

«O0R%

«N934

-10849

« 2892

LR Kol

<5227

< T00

«P129

770"

«8671

1

e ]
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PUN 55 CONFIGURATINN 34
POINT VKT ALPHA BETA CNF CAF (4. R oYm CSF CHI CYSSIG CHSSIG vy Q 0s cyms CSFS
1199 30.6 .0 «0 -.1666 -,0061 -.1151 «0592 64.9 0579 ,00478 193.1 146.1 428.5 -.039? e rd o
Lo 10,7 -0 13.0 -.1409 -,0293 ~. 00689 ~,2143 65.0 .0585 L004T7 192.6 146.5 &28.0 -,0236 -.,5733

111y 30.7 -0 20.0 <-.2848 ~,.0565
1112 30.6 .0 30.0 -.463C .0877

<0191 -.5630 65.1 .0580 .204T72 192.2 146.5 426.9 .0066 -,1932
«1472 -.9164 65.2 .05T8B .00459 191.9 145.7 424.6 L0505 -.3146

1113 30.5 .2 40.0 -.3862 <1013 #2145 -1,1827 55.0 .C581 .004%52 191.5 144,95 423.,3 L0732 -.4038 ;
1114 30,3 ol $0.0 -.3707 «0212 <1973 -1.3572 55.1 .0577 00416 191.6 142.6 419.0 L0671 ~.4618 !
1115 20,7 .0 -+0 -~.1526 -,0106 ~e 1049 «0400 65,1 J0S580 .00489 192.9 146.5 426.5 -,0360 0137 =~
1116. 30.7 0 -10.0 -.171% 0056 #2035 0193 -.1%99 +3119 65,1 L0579 00487 192.1 146.5 426.4 ~.0549 1071

117 30.7 1 -20.0 -.2074 0161 «2074 «0363 -,1998 «5908 65.4 L0575 .0N686 191.°7 146.5 423.3 -.0691 «27%

1118 30.8 ol =33.0 -.2640 0152 02212 <0498 - ,245) <8976 6%5.5 .0573 .00473 191.6 14%.3 423.7 -.0R47 «31C0

1119 10,5 ol =60.0 =-.326&7T -.0187 +2402 20612 -.2436 1.1956¢ 65.7 0570 .0D4869 191.¢ 144.5 418.1 -,0842 hL22

1120 30.3 o1 -50.0 -.%011 -~.0424 .0982 <0742 -.3566 1.6449 65.7 .0571 .00470 190.8 142.9 415.2 ~.1228 5663

1121 30.1 o1 -60.0 -,5223 -.1698 + 0568 «CB4T7 -.4823 2.1720 65.7 .0569 .00466 190.9 141.0 412.64 -.1€49 « 7424

1122 30.0 21 =T0.0 ~.4275 -,3172 -.0376 0744 -,23994 2,2039 65.83 .0569 .D0472 190.5 139.8 6410.1 -.13&1 7513

1123 30.0 ol ~80.0 ~.1977 -~,4163 -.0850 0599 -,2706 2,1114 66.0 .0567 .00468 190.6 139.8 409,1 -,.0924 . 7214

11264 30.5 ol =90.0 -.1645 -,4389 -.1072 «0517 ~,2367 1.9163 66.7 .0570 .00472 190.9 144.9 415.7 -.0873 «666%

AVERAGF TP SPEED RATIN = 082 AVERAGF YF ABOVE VALUFS 65,4 0575 .00469 191.6 146.3 420.5

RN 56 CONFIGURATION 34
POINT VKT ALPHA RETA CNF CaF cpu CrM cwm CSF CHI CTSSIG  CHSSIG vy 0 Qs Cyus FSFS f

1125 30.6 o) 0.0 -.1653 -,0176 « 2035 0021 -.1080 « 0496 66,8 .0582 .00486 192.7 145.7 428.5 -.0367 0169
1126 30.6 5.0 0.0 - 0346 .1853 +003] -.,0798 «0549 62.3 L0607 .00520 193.) 146.1 442,22 -.0264 « 2181
1127 30.6 10.1 2.0 -.1337 -.0418 «1709 20035 -.0729 <0478 59.2 L0652 .00861 191.) 145.3 455.8 -,0232 «0152
1128 30.6 -0 «0 -.1649 -.0153 22026 0022 -.1074 0493 65,1 0582 ,00499 191.7 146.1 424.9 -.03%° +0170
12e 30.7 -5.0 0 ~-.2983 -.0101 1901 -.0006 -.0957 ~-.0262 BT.4 .0546 .00435 193.) 146.5 412.8 -.0340 -.7093
1130 20.7 -10.0 «0 ~.3%25 0077 -1893 -,0020 -.1004 -.0150 69.9 ,0504 .30427 193.3 146.9 395,77 -,0376 -,.00%6

AVFRAGE TIP SPEEN RATID = .082 AVERAGF OF ABOVE VAl UES 66,8 L0579 .D0491 192.5 146.1 426.7
RUN 51 CONFIGURATINN 34
POINT V,KT ALPHA RETA CNF CAF cPH CRM cYM CSF CHI CTSSI6  CHSSIG LAl Q oS CYHs CSFS

L1131 30.6 o1 -20.0 -~.2152 «0065 »2061 #0355 ~,2104 #6031 65.1 L0578 ,00478 192.3 145.3 425.1 -.0719 <2061
1132 30.5 5.1 =~20.0 -.26418 ~.0175 2201 . 0326 -.1917 #5327 62,0 0501 .00495 19%5.2 144.5 444,0 -.0624 <1734
1133 30,4 10.1 -20.0 ~-.2171 -.0380 «2024 »0314 -.1838 494 59.0 .0635 .00533 194.5 143.7 458,0 -.0577 +1558
1134 30.4 0 -20.0 -.242% 0083 2188 <0351 -.2073 «6131 65.1 0576 .00487 192.7 144.1 421.,8 -.07cCa « 2095
1135 30.5 =-5.0 =20.0 =-.3306 <0243 «22%0 <0345 =.1996 -~ L6672 67.7 ,0542 ,0046% 191.2 144.5 404,01 -.0716 «2386
136 0.6 -10.0 -20.0 -.4187 <0384 +2148 <0335 -.1751 «T046 70.1 L0504 .00441 191.8 145.3 388,2 -.0655 . 2636

AVERAGE TIP SPEED RATIN s .08)1 AVERAGE IF ABOVE VALUES 66.8 .0573 .004B3 192.8 144.6 423,5
RUN 58 CONF IGURATION 34
POINT V,KT ALPHA BETA CNF CAF (444 CRM cym CsF CHi CTSSIG  CHSSIG vT 9 Qs CYus [A-123

1137 130.6 .0 20.0 -.313% -,060% #2571 -,0317 <0144 -,5421 64,9 L0583 ,00484 192.) 145.7 427.3 .0049 ~.1848

1138 30.6 5.0 23.0 -.32%% -,0732 <2663 -,0233 <0053 -.4626 61.9 .0604 .00498 105.2 145.7° %4%,9 ,0017 -.150® B
1139 30.4 10.0 20.0 ~.3700 -,0702 «2R7T -,0162 <0052 -.4329 58.7 .0638 .00547 194.2 144.1 459.1 ,0016 -.1359 Y

1140 30.5 0 20.0 -.3119 =~.0630 «2622 -.0327 <0164 -.5613 64.7 .0583 .00486 192.2 144,.5 425.8 ,0056 -.1905

1141 30.5 -S.1 20.0 -.5081 -.0181 «25719 -,0329 #0331 -.6%75 b67.4 L0550 .0045T 190.9 144.%5 407.0 .0l18 ~-.2315% -

1142 30,86 -10.0 20.0 =-.5526 -.0317 «2455 -.0372 <0452 -.6956 69.9 .0513 ,00419 191.1 145.7 391,2 .016%9 -.2591

AVERAGE TIP SPEED RATIN « 082 AVERAGE IF ABOVE VALUES 54,56 L0579 .00482 192.5 145.0 425,2
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POINT

1146
1147
1148
1149
1150
1151
1152
1153
1154
115%
1156
1157
1156
1159
1160
1161
1162

AVERAGE TP SPEED

1179
1180
i181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194

AVERAGE TIP SPEED RATIO

VKT ALPHA
35.5 .0
35.5 <0
35.5 -0
35.% -0
35.3 -.0
35.5 =<0
35.4 -0
35.1 .0
35.2 ot
35.5 ol
35.5 ol
35.3 .l
3s.1 ol
35.4 ol
35.4 3
35.4 ol
35.6 «0

VKT ALPHA
15.2 .0
15.4 0.0
15.4 ~e0
15.4 +0
15. 4 .0
15.2

15.2

15.2

15.1

14.7

15.3

15.4 -0
15.4 «0
15.3 .1
15.3 sl
15.3 el
15.3 ol
15.2 o1
15.1 .l
14.9 .2
15.3 »0

VKT ALPHA
20.3 .0
20.0 .0
20.0 <0
20.1 «0
20,1 +Q
20.0 =0
20.0 «0
20.1

20.1

20.1 .0
20.2 «0
1%.7? .0
20.2 o1
20.4 ol
20 .4 .1
20.4 .l
20.4 ol
20.4 ol
20.0 .l
20,0 2
20.6 0

RATID

BETA

-0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
89.9
0.0
-10.0
-20.0
=30.0
-40.0
-50.0
-60.0
-70.0
-80.0
-90.0
-0

BETA

-0
16.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

0.0

-10.0
-20.0
-30.0
~40.0
-50.0
-60.0
-70.0
-80.0
-90.0

0.0

CNF

~.1021

~o 0845
-.1803
- .1999
~.2922
-.3645
—.5032
-.7089
~. 6658
-.6223
- 5579
- .0805

AVERAGE YIP SPEED RATIO = ,0%54

30

CAF

.0037
-.0203
~.0612
-.0456

<0264
-.0967
-« 0024
-.0009
-.0232
=.0565
-.0889
~e1632
-.1071
~e2673
-.3042
-.3708
-.0024

CAF

+1708
.1390
«0540
0258
~. 0644
~.1368
+2054
3229
<2841
+2008
« 1594
.1916
2348
«1636
«0225
~.1401
-.1915
=.2260
-.210¢
-.2143
1395

CAF

«14T4
«1382
«1756
.1306
+064C
~.072%
—. 2724
.2016
<2067
«1435
15638
<1880
2138
+1898
0903
=-.0052
-.1828
-¢3355
~.5%532
~.565]
1611

APPENDIX

RUN 59
cPM CRM
1371 .0012
.1287 -.0112
«1977  -.0255
+19¢9 -.0409
1801 -.0421
0309 -.0486
1412 <0024
1373 <0183
.1330 <0315
<1434 0622
.1588 +0498
0167 <0693
0075 +0730
-.0420 « 0544
~. 0788 + 0439
-.0763 <0424
1360 «00C8
AVERAGF IF
RUN 60
cPn CRM
.1037 -.0187
. 1444 -,0379
<1750 -.05%3
.0965 -.0731
.0263 -.0830
-.0759 -.0840
-.0624 -.0812
~.1256 -.0843
-.1451 -,0837
-.1845 -,0818
«0921 -.0l165
0776 «J130
+ 0944 « 0504
<0994 «0727
+1204 <0948
177 <1048
.2073 +«1131
<1708 «1142
+ 2816 « 1161
«23863 1059
<1093 -.0147
AVERAGE OF
RUN 6t
cPM CRM
«0951 -,0069
1212 -.027%
«1526 ~-,0647
+0856 -.0601
-.0532 -,0724
-.1156 -.0789
~«1411 -,0808
-.0962 -.0699
-. 0194 -.0659
0109 -,.0610
+ 0990 -.0C78
.1038 0207
1157 + 0431
<1485 «0638
«1%532 . 0058
1726 +0990
« 1604 « 0999
.1188 0966
.0538 0882
1350 -0731
.1018 -.,0060

CONF IGURATINN

(47 CSF oMl
-.0560 0014 70.2
-.0406 =-.2022 T0.%
0138 -.4688 70.5
.1062 -.8185 70.5
<1466 -1.0635 V0.6
.2052 ~1.3174 70.5
~.0676¢  .0161 T0.2
-.1242  ,25t4 0.0
-.1673  .5033 79,1
-.2184  .A1l1 T0.6
-«24B80 1.1094 70.9
<3139 1.4383 Tl.1
-.3456  1,6039 710
-.2978 1. 6457 T1.4
~.2105 1.5438 71.7
-.2084 11,5073 71.7
-.053% ~-,0029 T0.?
ABCVE VALUES TC.7

CONFIGURATEON

cyn csF LMl
~a3146 0403 40.6
-.1928 -.5216 4l.4
0088 -1.1480 4l.4
<2019 -1.9t48  41.4
<3726 ~2.5683 41.6
<5121 -3, 1192 41.?
6396 -3.5145 41.6
T804 -3.9266 41.5
84645 -4.11866 41,7
<8992 -4.2768 4l.1
-.3186 «0760 41.1
—. 4244 JTIGT 4l.4
~.50T7 1.3658 4l.4
-.4939  1.8891 4l.4
-. 4786 2.4007 41.7
—<4801 3.0415 41.9
-«%5907 3.7860 2.t
—.7068 4.2964 42.1
-. TAST 4.6533 41l.8
-<T265 4.5246 &1.5
-.3301 <0551 40.7
ABOVE VALUES  41.5

CONF TGURAT [ON

cym CSF CHI
-.1573 <0156 S1.0
~a0941 -.4228 50.4
<0371 -.9018 S0.4
<1847 -1.4119 50.7
+3408 -1.9458 S50.9
<4337 -2, 4411 50.9
4370 -2.7637 St.l
«5951 -2.9722 Sl.6
«6332 -3.1363 S51.8
6087 -3,0725 S2.1
-« 1552 -.00113 S0.7
-.2163  .4325 49,9
-.2547  .8875 50.9
~.2615 1.3319 St.4&
~. 3276 1.876C 51.8
~e404T7 2.5186 S2.0
-.5020 3.0312 S2.4
—.5952  3.4533 52.5
~. 56803 3,549 S$2.2
-«4377T 3.1702 52.4
-+ 1603 + 0099 51.4
VALIES  G1.4

AVERAGE IF AROVE

R '

1%

33

33

CTSSIC

<0584
0583
0582
. 0581
.2580
. 0581
+0578
0578
0576
« 0574
<0571
. 0567
0571
« 0571
<0966
. 0567
.0580

<0576

FYSSIG

0469
«0467
<0467
«0&86
«Dhe5
. 0464
<0462
<0662
<0459
« 0459
<0468
- 0469
JN6TD
« 0666
06064
« 0666
+04b64
« 0462
« 0460
<0463
<0468

<0465

€15s1G

0492
« 0491
<0492
« 0490
0690
« 0490
+0490
0487
«0488
- 04R8
<0693
<0491
<0694
« 0495
+C490
« 0692
«049)
« 0490
0890
. 0401
+ L4897

« 0491

CHSSIG

00616
« 00621
00622
+00610
00593
00568
00599
« 00590
20586
+COST3
00549
. 00530
00516
«00513
. 0Nk 9%
00477
00607

20568

CHSSIG

.00281
» 00284
00298
« 20297
00291
.00279
«00265
+ 00241
00214
+ 00190
00279
00263
00254
00239
00223
00213
+00222
. 00108
00170
00153
00284

00243

CHSSIG

00348
. 00355
00367
.00371
00365
00346
00328
00311
«0029C
+ 00267
«.0D339
«00322
00319
- 00310
00291
.0C282
.00270
00256
«20262
«00225
« 00359

00312

VT

191.9
191.”
190.7
196.7
190. >
192.”
192, 4
192.1
192,
191.2
191.4
193.°
190.4
190.5
190.4
191.2
192.4

191.4%

191.5
191.4
191.1
191 .4
191.4
t91.9
191.%
191.7
191.7
191.3
191,12
191.5
191.2
191.1
191.7
190.7
191.7
191.9
192.7
192. 6
193.)

191.6

vy

193, &
193.%
193.2
193.3
193.1
193.3
193.4
193.4
193.3
193.¢
193,58
193.4
193.4
193.3
193.2
192.6
192.5
192.3
192.1
192.)
193.4

193.1

196, R
199.2
199, 2
19k .4
196.9
199,2
198.¢
194.9
195, 7
190 .4
198.8

197.3

194.%
197,54
198.0
197.6
2ce.e

197.8

36.2
I17.4
IT. 4
37.4
37.4
36,6
LT}
36.2
35.8
34.3
37.C¢
AT, 4
IT.4
37.0
37.9
37.0
37.0
366
35.9
5.1
7.0

36.7

6%, 0
LE M4
63,0
63,98
63,8
63,4
63.4
83,8
&63.8
63.8
64,2
6l.4
64,6
LIS )
65,8
85.0
65.8
65.4
83.4
63,4
67.0

64,3

Qs cyus

&Re,C -, C?23C
481.9 -, 0168
487, T 08T
4T7.2  JDean
475.5 L0607
4R399  ,0R4S
482.1 -.02177
477.1 -.0507
4TR.2 - 08RG
4TR .7 -, CON8
476.3 -,1018
71,5 .13
469.7 -, 1462
672.7 ~.126%
4T7,% -, 0RBE
477,9 -,CR71
485.7 -, 0220

417.7

os ryws

264,85 -, 04611
26%.5 -.0273
264,1  ,0012
266,9 0248
2K1.9  L,057e
263,173
2¢1.7 . 0n9%
251.%  L12A2
259,71 L1166
25%.5 L1197
264,86 -.Ch46
265.4 =-,0%08
266.9 -."T17
26%.0 -.00695
261.8 -, 0677
261.7 -.0679
261.8 -,NA36
262.5% -,00R7
262.6 -,1018
263.0 -.C968
269.1 -.0454

26127

oS cyme

09,2 -.nM33)
306.5 -,0194
LT BN o L}
AT WNIRG
Atk L0710
305.¢ 097
MWe.4 L0904
WS4 L1263
WH.6 L1322
306.7 L1265
ng,) -,03122
305.1 -.063h
IN9.9 -.N5131
31.0 -.05%)
A08.4 -,0499
10M.0 -,0R¢%
068 -.1076
NS, e -,1272
303,.5 ~.1212
303,9 -,0914
313.9 - ,C2

AN A

PR
JORAA
L1961
.13Ra
AT ]
5824
. 00ke
027
2000
LTS
TSR
01T
0662
RALE]
YT
6279
SN2

)
«PTR
J1627
2105
3641
AT
e
540
5682
-SHT1
« 0106
1000
. 1am
«2627
« 139F
+4303
PESTYN
.59n7
oHIR?
6037
<0076

'O O O

r

-
T



APPENDIX

RN 62 CONFIGIRAYION  3?
PNINT V,KT ALPHA BFY A CNF CAF (4] CRM cwm CSF )] CTSSIG CHSSIG vy Q 0s cyms CSFS
1227 30.% .0 -0 1274 «ORB6 <0343 «0082 -,12%9 0805 65.8 .0556 .00469 192.4 148,08 423.9 ~.0442 +02R2

1228 30.) By 12.0 <0805 D668 «0605 -« 0111 -,0672 -,199% &5.5 0551 .00466 192.) 14&.1 419.0 -.0234 -, 0695
1229 130.1 0.0 20.0 -0018 Ge3n 0859 =-.0295 -.0061 ~-.5083 65.6 .0549 ,00460 191.5 144.5 414.8 -,0021 -,177S

1230 30.0 .0 30.0 -.0576 <1136 <0458 -.0442 L1078 -.8562 65.6 .0568 .00451 191.0 143.7 412.2 .037¢ -,29Re
1231 30.% o? 40,0 «0710 «0620 =-.0440 -.0531 <1624 -1.1076 66,0 ,0553 ,00452 191.4 14B.1 420,0 .0573 ~,390% .
1232 30.4 o3 50.0 -.0383 -.,0255 -.0672 -.0524 <1608 -1.2637 66.2 0550 .I0427 190.9 147.7 &16.6 057" -~,4479 !
1233 30.2 .0 60.0 <0723 -,2251 -.0685 -.0618 L30B0 ~1.7092 66.7 .05486 .00397 191.7 145.7 415.0 .108] -,600)
1236 30.1 ~+0 10.0 1082 -.3409 -,0578 -.0¢35 «3BTL -1.9051 £6.2 L0546 ,00366 192.2 166,5 413.5 L1353 -, 6659 -
1235 - 29.6 0.0 80.0 =-.0292 -.093¢ =-,0225 ~-.051] 23940 -1.7366 65.8 .0%2 .00344 192,1 139.8 408.4 .1349 -.59:¢
123  30.1 <0 90.0 =-.2202 -.0205 <0182 -.0454 3539 ~1.6572 66.7 .0541 L00317 192.7 1446.9 12,7 .1243 -.5819
1237 0.2 «0 .0 <1180 008 «0344 «0076 ~.1275 0739 45,5 0548 ,00461 192.5 145.3 417.9 ~,04644 0257
1238 30.4 «1 -10.0 1211 .0820 0099 -0230 -,1702 .3160 65.8 .0548 ,00%64 192.4 16¢7.7 419,88 -.0599 <1112
1239 30.3 «1 -20.0 <0715 <0766 0143 «0360 -.2060 +5T1e  85.9 L0565 ,00449 192.5 146.5 417,3 -.0723 . 200¢
1240 30,2 «1 -3.0 «0024 0830 <0336 20456 -.2114 LR36 66,0 0581 .00440 192,1 145.3 413,45 -,0743 2923
1241 30.5 o1 -40.0 -,0%95 <0422 0434 <0579 -.2325 1.1360 66.6 0542 00444 191.9 148.% 416.3 -,0829 « 4051
1242 30.5 «1 =50.0 =-.3617 0099 <0589 20650 -.3039 1,4897 66,9 .0541 L004%6 191.4 14B.8 415.0 =.199C +5363
1243 30.4 «l -80.0 -.4465% -.107S . 0229 «AT6T  -.3601  1,8733 66.8 0563 00646 191.4 18T.3 614,64 -.12RC - 5658
1244 130.3 ol -T3.0 -.40R2 -,278) ~-,0233 L0770 -.3771 2.0188 67.0 .0540 ,00440 191.1 146.5 411.2 -.136 <7192
12645 0.1 +1 ~80.0 -.2732 -.3767 . 0025 <0604 -,32564 2.0695 67.1 .7538 ,00432 191.) 144,9 408,6 ~.1154 . 1329
1266 30.1 el 90,0 =-.2973 -,409¢ 0044 «0519 -.2628 1.8773 67.3 .0538 .00626 191.1 146.9 408.7 -.0932 «H657
AVERAGE TIP SPEED RATIN = ,081 AVERAGE JF ABOVE VALUFS 66.2 .0565 ,00430 191.7 146.0 414.9

RUN 63 CPONFIGIRATION 33
POINT V, KT ALPHA BETA CNF CAF CPM CRM Cym C3F CHI CYSSIG CHSSIG vr Q 0s cyms CSFsS
1250 30.1 .0 0.0 +1057 +0862 .0385 J0CTL -.125% <0800 65.6 .0543 ,00428 192.5 164.5 &16.8 -,0427 «N279
1251 30.1 5.0 0.0 «123C L0751 0307 <0103 -.t18¢ 1125 A3.1 L0568 L00459 193.2 144,55 429,11 -.0199 + 037
1252 130.0 =0 .0 « 1065 0843 +037% .0081 -.1359 -0909 65.4 ,0543 ,0C431 193,.1 143.7 415.5 ~.0470 0315
1252 30.2 -5.1 «0 -.0t78 0751 <0420 .0068 -.137% +0363 58,1 L0511 .0C29B 193,22 145.7 4Cl.4 -.0499 .0132
1256 30.3 -10.1 <0 -.0977 07121 0367 L0027 -.1214 «0127  T70.6 .06472 ,0C373 192.8 146.1 3Bl.6 -.0465 0048
AVFRAGF TIP SPEFD RATIO = ,080 AVERAGE 7F ABOVE VALUES 66.6 ,052T7 L0C418 193.) 144.9 408,.5

RUN (13 CONFIGURPATION 133 s
POINT V.KY ALPHA BFTA CNF CAf cem CRM cyM CSF CHI CTSS1G CHSSIG vy [ Qs cyms CSFS I

1258 30.4 «D -20.0 «0532 0663 ~ 0157 «0361 -,2064 «5875 66.1 .0546 .00489 191.2 147.7 415.5 -.0734 » 2088
1259 230.4 5.0 -20.0 « 0667 + 0438 0116 +0359 -.1992 «5658  63.2 ,0569 ,00508 193,9 147.7 434.9 -.0676 21852
1260 30.5 <0 =-22.0 0530 0671 .0182 <0364 -,2066 «5959 65.9 .0563 .00488 193.3 148.5 420.9 -.0729 2101
t261 30,5 -S.1 -20.C¢ ~-.0350 -0 .03088 «0351 ~-.1082 6762 68.6 .0507 .00470 192,97 148.5 399.3 -.0700 « 2516
1262 30.5 -10.0 -20.0 -.1393 «0905 » 0425 <0348 -,1733 «6826 T0.9 .06473 .00447 191.5 148.5 381.3 -.0675 « 2658

AVERAGE T1IP SPEED RATID = .081 AVERAGE IF ABOVE VALLES 67.0 L0528 00481 192.4 14B.1 410,64
RUN 65 CONFIGURATION 33
POINT V,KT ALPHA RETA CNF CAF P CRM cym CSF CHI FYSSIG CHSSIG vr Q 3 cyus CSFS
1265 30.3 ~e0 20.0 -.0057 «0311% <0861 -.0298 -.0035 ~-.5172 65.9 .0546 .00463 191.7 146.5 416,.1 -.0Nn12 -,182] Y
1266 30.% 5.0 20.0 -.0230 <0267 +0813 -.0216 =~,00l6 =-,4378 63.6 ,0570 .00498 192.1 147.3 429.5 -.0206 -,.1501
1267 30,4 -.0 29,0 -.ol07 «029% «0839 -.0292 -.0033 -,.5118 &6b6.2 L0587 00480 190.5 147.3 4l1e.0 -.0012 -.1821 -

1268 30.4 -S.1 20.0 -.2109 <0638 0931 -~.0298 0095 -.,6195 68.3 L0513 .00445 192.1 147.3 401.7 .0035 -,227)
1269 30.5 -9.9 20.0 -.2622 . 0692 «0810 =~,0330 +0156 -.6524 T0.5 .04TT .00409 193.9 148,1 388.,6 .006C -,2486

AVERAGE TIP SPEED RATIN = ,081 AVERAGE NF ABOVE VALUES 66.9 L0531 .00459 192.1 147.3 410.0
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32

POINT

1212
1273
1274
1275
1276
12717
1278
12719
1280
1281
1282
1284
1285
1286
1287
1288
1289
1290
1291
1292

VKT ALPHA
25.3 «0
25.0 <0
25.0 -0
25.0 ~e0
25.1 -0
25.1 -0
25.0 =.0
25.0 -.0
25.2 ~.0
25.2 .0
25.3 .0
25.1 .0
25.2 .0
25.2 o1
25.1 .t
25.5 3
25.4 .1
2542 el
25.1 .1
25.1 .1

BETA

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
0.0
-10.0
-20.0
~30.0
~40.0
-50.0
=-60.0
~70.0
~80.0
=90.0

CNF

0921
+ 0004
~.2299
~.2260
-.0381
~.0364
.0624
.0523
1829
~.0734
. 0931
<0906
. 0361
~.0254
~.0846
- 4342
~.7201
~.4591
~.5158
-.4546

AVERAGE TP SPEED RATIO = 067

POINT

1305
1306
1307
1308
1309
1310
1311

1312
1313
1314
1315
1318
1317
1318
1319
1320
1321

1322

VKT ALPHA
45.9 0
45.8 ~.0
“5.7 -0
45.6 -.0
«5.9 —el
45,6 ~el
45.6 -0
45.6 -.0
45.6 -0
45.8 .0
45.9 0
45,8 .0
45.6 «0
46.0 -0
45.9 .0
45.8 .0
45.7 ol
45.7 2

BETA

10.0

=70.0

AVERAGE TIP SPEED RATIO = ,122

POINT

1363
1364
1365
1366
1367
1368
1369
1370
13
1372
13713
1374

VeKT ALPHA
15.5 0
15.2 =0
15.3 =.0
15.2 -0
15.1 ~e0
15.1 -0
15.2 .0
15.2 «0
15.2 «0
15.2 .1
15.2 ol
15.0 ol

BET A

-0
10.0
20.0
30.0
40.0
«0
-10.0
-20.0
-30.0
=-40.0
~50.0
-60.0

CNF

-1.9127
=2.4945
=2.7145
-2.8295
~2.8612
-2.0190
-1.795%7
-1.8501
~2.2597
-2.57%0
~2.4309
~2.1426

AVERAGE TIP SPEED RATIO = 041

POINT

1378
1379
1380
1381
1382
1383
1384
1385
1386
1387

AVERAGE TIP

VKT ALPHA
30.6 .0
39.5 -0
30.9% -0
30.3 -0
30.3 .0
30.4 .0
30.4 -0
30.4 2
30.4 ol
30.5 .1

RFTA

«0
10.0
20.0
32.0

0.0
-10.0
-20.0
~30.0
-40.0
-50.0

CNF

~.1799
-.2039
=¢2390
~.4968
-.1894
~.2156
-.2798
~.3820
-.5308
=9605

SPEED RATIO = ,082

CAF

1158
. 1033
«1510
+1532
1198
-.0009
~.2098
-«2723
~.0571
0409
=1166
+ 1256
<1429
<1604
«1054
.0502
-.0757
~.3979
~.5070
~.4872

CAF

<0646

<0406
-. 0080
~s0424
~e 0746
~+2056
~. 2677
~.0665
-.0302
-.0008

0646

«0519

.0079
=+0440
-.1017
=-+1925
-.2923
~¢2530

CAF

1812
.1781
.0828
+0305
=.0495
« 1960
2184
.2121
«1743
«0943
-.0517
~.1537

TT VI EREDYEREIERIE.

RUN
cpw

0602
+1032
.1178
. 0829
~«0156
~. 0693
—el160
-+ 0882
=.0438
<0322
«0%90
« 0435
0596
+0884
<1054
- 1194
«1563
-.0026
-«0347
«0326

RUN
cPM

«8084
« 9791
.9898
1.0010
1.0724
« 8667
1308
-« 6803
1506
.8316
«8509
«B8700

RUN
cem

1542
« 1697
<1721
-1857
«1551
«1490
« 1524
«1730
«215%6
<2789

APPENDIX

66
CRM

.0033
-.0187
~.0342
-.0501
—«0630
-.0707
-.0707
-. 0700
-.0588
-. 0537

-0039

. 0221

«0317

« 0529

«0701

.0779

.0876

»09C0

«0703

<0586

CONFIGURATION
[ L] CSF CHl
-+ 1545 .0873 60,2
-.0808 -,2418 59.5
<0256 -.6063 59.5
<1549 -1.0170 59.7
#2642 -1,3657 59.8
«2865 ~1.6622 60,0
«2782 -1.9988 60.?
+3978 -2.3028 60.4
«5149 -2,3699 51,0
«4282 -2.1992 61.1
-.1554 «1740 60.0
-.1874 .3833 S9.7
~e2115 <6668 60,0
-.2097 +9839 60.?
~«2201 1.3588 40.5
-«2683 1.7211 6l.1
~+4521 2.3106 61.2
-+5284 2.7827 61.13
-e4S511 2.8214 61.2
-+3180 2.4210 61.9

AVFRAGF JF ABOVE

67
CRM

« 0036
~.0077
-.0189
-.0312
~.0316
=+01350
-.0363
~+0259
- 0233
—.0224

« 0037

2170

.0283

+0353

+ 0425

<0477

0431

«0307

VALUES

60,4

CONF LGURAY IDON

CyM

—.D4ke
~.0343
-.0034
0598
0883
« 1465
+19%9
<2248
»2287
.2382
~. 0463
-.0811
-.1071
~.1255
-+ 1310
1343
-.1597
-.1910

AVERAGE OF ABOVE

69
CRM

~+0301
— e 0441
-.0436
~s 0473
- «N544
-.0314
~.0059
« 0150
<0343
-« 0528
<0636
+0759

CSF

0146
~. 1463
~«3787
~.6614%
8398
-1. 1660
-t.3211
- 142450
-1.2470
~1.2277

. 0185
«2152
<4313
6795
- 9105

1.0924

1.3608

1.4347

VALUES

CH!

T6.9
T6.7
76.9
76.9
7.1

17.0
174

77.2
77.3
T7.5
77.0
77.0
77.0
T7.%
77.5
77.7
7.8
T7.8

17.2

CONFIGURATION

CYM™

~. 1470
-+1006
-.0425

0966

-1587
~e1583
-.1397
-e1379
-.1302
-.1412
~.1387
~.2028

AVERAGE 0NF ABOVE

70
CRM

-.0063
-.0159
-.0261
-.0307
-.0063
.0022
. 0102
.0221
. 0341
.0365

CSF

~.2518
-.7587
=1.1465
~1.8243
-2.3679
-+2535%
<2377

. 7580
1.2551
1. 8498
2.46¢8
3.2853

VALUFS

CHI

42.6
sl
42,2
2.9
41.9
a1.7
“1.9
41.9
42,2
62.3
2.4
42.1

42.1

CONFIGURAT INN

cym

~s0191
~.0333
~s0272

<0066
-.0193
-.0093

«0012
~.0020
~.0027
~0434

CsF

—<0R&0
~+2432
~+4R00
-2 T166
-.0859
+ 0855
<2717
«5218
«7910
1.0935

AVERAGE JF ABOVE VALUFS

cHl

L1
66,5
66.5
66.3
66,2
66.4
66.5
66.9
67.9
87.2

66.6

CISSIG

. 0512
«0512
<0513
0518
« 0514
L0513
«N510
0507
- 0506
- 0509
+0512
.N512
0510
. CS09
<0506
0509
«2510
« 0525
0526
« 0506

. 0510

CISSIG

<0618
. 0616
.0615
<0614
<0617
+ 0616
+J615
<0611
.0608
<0610
«0612
<0611
0605
« 0604
+0600
0594
<0589
+9%90

«0608

CTSSIG

« 0451
<0451
« 0459
<0649
0448
0449
<0450
D451
« 0449
0448
« 0448
<0449

<0649

r1sS16

<0539
+0539
«0540
« 0541
<1539
0538
1536
. 0533
0532
«0533

0537

THSSIS

+00330
+J0329
00330
00379
+00322
«30301
+00283
00268
« 00262
«00243
«0C338
00345
400346
«30346
«J0348
+ 00361
+00370
«0037)
30365
«00373

.00328

CHSSTS

00689
+ 00700
«00701
«00701
0O0T07
« 00700
«00686
+ 00663
+030645
« 00630
00672
00665
00647
+00636
00629
«00624
00631
+00635

+006h4

CHSSIG

002464
00235
00220
200206
« 00190
+00246
.007%¢6
.20265
+ 00264
00271
« 00274
00283

+00246

CTHSSIS

«00442
« 00446
«00441
« 00630
<0439
«00639
<0C4Y)
« 00424
+0C414
« 00423

« 00433

vr

101.”
192.3
192.4
191.9
192.1

192.1
192,13
192.4
192.”
192,
192.5
192.5
192.4
192.1
191.7
191.5
191.5
191.7
192.1
191.9

172.1

192.9
193.7
193.?
192.7
192.2
192.4
192.4
102,17
193.4
t92.6
193,90
192.6
192.56
192.4
191.8
191.2?
191.7
191.9

192.5

vr

191.7
191.5
191.”?
191.4
19%.%
191.4
191.°
191.1
191.9
1910
191.)
191.°

191.13

vr

191.5
191.2
t9L. "
191.1
t9L.5
191.4
191.%
191.4
191.1
191.7

191.1%

1.0
99.6
Qg 4
100,

100.4
100 .4

10¢.¢

99.6

101.2

101.2
102.7
10n,.8
N2
101.2
100.8
103.6
| Sak POvd

101.6
1¢2.8
| SARPE)

131.9

179,8
328.5
327.4
326.2
129.4
3125.5
326.2
124,72
32%5.8
31?28.2
329.4
129.0
125.%
3.7
230.6
28,7
326.6
32T.4

327.9

37.8
6.2
36.6
3.2
35.A
5.8
36.2
36,2
6.2
36.2
36.2
35.5

146.9
145%,7
145,13
143,.7
163.7
144.5
164,56
144.9
164.5
145,13

144.9

3

354.5
3R3, 0
156,7
54,4
55,2
354,5
81,1
351.7
92,2
183,85
156, 9
55,7
LT
182 .4
RLE P
3561
384, 7
51,1
382,10
RN L7

153,48

A

a12,8
£23.2
679,58
626.6
628.6
62641
626.7
e25,1
67%.5
626,13
629.7
627,
621.0
625.1
621.3
614602
611.5
613, 6

€26.7

s

?55.R
253.9
251.2
7%2.8
251.7
25?2.6
252.4
251.3
7%2.2
?51.°
?51.6
251.%

?252.7

es

&C7.C
475.1
Lok 2 Y
402.7
403, A
406.3
473,72
“01.7
4.2
afl1.?

401.5

CyNs

~.N64%
-.J228
JONT2
.061T
L0639
2912
JOIRC
1127
o109
« 1228
e Dl
~.082]
-, Cr4
~ 0600
- 08
-~ 0784
-e1M17?
~e 1520
-e 1292
=002

[ LAY

~ N2
—.0t7a
-.021A
2011
PEGLTR]
«0757
1020
RARA
<119
«1264R
~. 0242
—. 0425
—«N5A1
~a06eES
~. 0697
-.N7R
EELLES
-1t 9

ryus

-.0217
PR IETY
—N060

L0139

L0220
~. 0?25
-«N201
-.0197
-.01r?
=~ 0204
~a 020N
- 0284

cyms

-a0749
-0
- 0nGR

L0722
-.f\ﬁ'.q
- 03

BLULT
ENLLI
-.0910
-.0157

[A YA

0251
~ rEp?
B ERY
-.2AT
-. 841
S AL
—eSHKET
- 804
c hTEN
-.6207

207

L1087

197

RIS

L1901

W80T

NCXARd

LRO%?

CROTG

L6041

CSk<

MEalol 24
~.aren
-, 1aa0
-.3600
B Y
-a 607 )
-~ ANT?
- henT
B YL T
LYY TS

+ 067

« 1074

L2260

36N

chBG4

.SA7

T80

. THSE




POINT VKT ALPHA BFTA

1391 3J.4 0 3.0
1392 130.6 2.4 0.C
1393 35,6 5.2 0.0
1394 30.6 -0 0.0
1395  30.6 -2.%5 2.0
139¢ 30.6 -S.1 -0
1397 30.8 -71.5 0
1398 30.8 -103.0 .0
1399 30.8 -12.5 .0

AVERAGE TIP SPEEN RAVIN

POIMT VKT ALPHA BFTA

1411 30.7 «0 .0
1417 30.4 «0 10.0
1413 3).4 9.0 20.0
1414 )34 -.0 30.0
1815 .4 -0 40.2
1414 3C.5 -e0 50.0
1417 30.5 N 2.0
fela  30.4 +0 -10.0
1419 3Ju.s <1 -20.0
1420 30.3 +1 -30.0
1821 3).6 «1 -40.0

16422 30.6 «1 =-50.0

AVERAGE TP SPFLD &AYIN

POINT V,KT ALPHA BETA

1423 30.3 -0
1624 32.4 10.0
1425  30.5 7.5
1826 0.5 5.0
1427 30.5 2.4
1428 130.5 -0
1429 30.5 -2.5
1430 30.5 -5.1
1431 30.5 -7.6
1432 30.5 -10.0
1433 30.5 -12.%

AVERAGE TIf SPEED RATID

POINT VKT ALPHA BFTA

16436 £1.0 -0
1435 61.1 1C.0
1436 61,2 T.5
1437 é1.1 5.0 -0
1430 61,1 7.5 -0
1439 ¢1.0 “eQ -0
1440 61.0 -2.5
le4l 61.0 -5.1 -0
1842 61.0 -7.6 -0
1463 61.0 -10.1 -.0
144 61.0 -12.5 -<0

AVERAGF YIP SPFED RATIN

YUY U T YN Y TN TR T EREOROE I B

CNF

- 1751
-.0916
- 0459
-.1795%
-.2122
-.3000
-.3121
-.301t
-.3011

= ,082

CNF

-.0693
-.1018
-.1620
-.2320
-.2078
—ehlb2
- .0695
~.1002
-.1694
-.2349
-.2616
-.3523

= .000

CNF

~e b4k

0672

« 0653

0166
-.0210
~.0578
~« 0710
~.1138
-.1199
-+1365
-. 1673

= ,000

CNF

-+ 0659
0660
<0324

--002%

~+0348

—.0674

-.0939

-e1262

-.1541

-.157

-.1783

= 000

CAF

22664
640
0575
«066R
0600
08086
RLLTEY
« 3650
0613

€ AF

«D&KC
0445
«0215
.0398
«1241
«2155%
-0431
#0320
.0030
o LYed
1518
<2470

€ AF

Al
0409
«N409
0384
0387
<0393
<0356
<0334
.0283
«0304
+0382

CAF

.0378
0425
<0430
+0438
0397
<0375
0345
.0311
0273
0320
.0378

RUN
cew

e 1562
1202
.0919%
#1531
+ 1599
1567
1404
«1224
«1230

PUN
(o]

0308
.0393
. 0529
<0550
.0256
«07270
.0298
.0382
.051C
<0520
<0199
+0146

RUN
coM

«0299
~-.0059
«0025
«01t0
<0211
«0298
«0377
<0459
<0519
<0470
<0458

RUN
com

0338
-.0027
- 0076
«0167
«0257
<0341
-0413
<0494
<0554
20524
<0542

APPENDIX

n
CrM

-.0C%59
~+2037
-.0022
= <2062
-. 0064
-+ 0066
-«0072
-.0078
-.00191

AVERAGE OF

72
cRMm

-+ 0002
~+0031
-.JC86
-.0162
=« C20C
-.0191
=-.0001
0032
+0091
+01860
-0188
«I177

AVFRAGE OF

73
CRM

-.0002
-+ 0004
~«0003
-+ 0002
~+0002
- +0000
- 0000
2001
« 0006
+0012
« 0006

AVERAGE 0F

T4
CRHM

» 0000
~.0003
-+7003
-.0002
-.0001

«0000

+ 0001

«0002

«0002

« 0008

«00C9

AVERAGE If

CONF[GURATION 19

cym

-.0117
-.0096
-.0089
-.0182
-.0273
-.03%
-.0370
=«039%
-.0382

ABNVE

CSF

-. 0770
-+ 0649
=795
-.0788
=+ 0908
-+090
-. 0928
-. 0934
~. 0914

VAL UFS

CHI

86.4
65.)
64,2
66,6
67.7
68.9
70.3
T1.5
r2.7

68.2

CONFIGURATION 19

cYm

» 0022
~.0141
-.0153
~.0029

0103

0358

« 0029

N1T8

0154

0021
-.0132
-.0395

CSF

- 0358
~.0926
=. 7811
~.%821
~. 8798

-1.1320

« 0085

1193

« 3329

6293

. 9180
1.1598

AROVYE VALUES

rHl

90.0
90.0
90.0
90.0
90.C
90.C
90.0
90.0
90.0
90.0
90.0
90.0

90.0

CONFIGURATION 19

ABOVE

CsF

« 0056
- 0141
<0126
» 0140
+ 0096
- o83
+7083
+ 0056
«0096
« 0081
0073

VALUES

CH1

°0.0
%0.0
90.0
90.9
90.0
90.0
90.0
90.0
90.2
90.0
90.0

90.0

CONFIGURATIDN 19

cymM

0026
0014
+0012
<0016
« 0022
-0029
- 0028
0026
« 0027
0019
<0027

ABOVE

CsF

-0039
0057
«0063
«0953
. 0057
<0046
« 0033
<0027
- 0039
<0089
« 0067

VAL UES

CHI

90.C
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90. 0
90.0
90.0

?0.0

CYSSIG CHSSIG

<0540
«0556
»2567
«0542
+0521
0523
« 0484
«Dab1
« 0442

0513

€TSS 16

<0000
« 0000
.Cooe
« 0000
.C000
<0000
.0oec
« 0000
« 3000
300
« 0009
0200
#2007

CTSSIG

. 0000
0000
0000
+00CQ
«0000
- 0000
»2000
+~ 0000
«0000
« 0000
-0000

.0029

FISSI16

-0000
« 0000
« 0000
«.0000
+0300
« 0000
<000
+0000
.00Co
3209
«00C0

+0000

«00456
220472
+«00682
L0457
00438
-00427
« 00417
00408
-0039%

- 00439

CHSS TG

Joeoc
00000
.00000
. 00000
.£C000
00000
«CO000
+00C00
00000
00000
. 00000
.0C000

«00000

CHSSIG

«00000
-00000
« 00000
0000
«00000
« 00000
00000
« 00000
«00000
+ 00000
+00000

00000

CHSSIS

+000%0
« 00000
.00000
« 0000
+GC000
« 00000
«20000
« 00000
« 00000
«C0000
+«00000

- 00000

vT

192.9
191.6
191.5%
190.8
191.8%
197.1
191.7
191.8
191.9

191.56

VY

O220D20VO00D
Cev ey
QouvLdwladag@

R

.
=

VY

cDuDooLROVO
IR
WOVVICLIORe

<

.o <
-

OCovOowooOoo0O
R R
cCuooUvLOoOOoOVOLL

.
w

Y

146 .9
146.5
146.5
146.5
166.5
146.9
148.1
148.1
148.5

146.9

147.2
144,9
144.9
1644,.5
144.5
145.7
146.1
164, 9
144.5
164,1
146,95
146, 9

145, 4

582.7
584.2
506.2
586.2
fB4.6
582.7
582.3
582.7
5B2.3
502.7
582.7

581,6

Qs

4Ce.l
©1541
423.C
406.?
398.P
391.2
382.1
371.6
362.5

3946

0s

147.2
144.9
144.9
1%%.5
144.5%
145.7
146.1
144.9
144.5%
144.1
166.%
146.9

145.4

0s

164.1
144.9
145,12
145.7
145, 7
145.7
145, 7
145.7
145,7
145,17
145.7

145. 4

s

582.7
S8%.2
586.2
S584.2
ELEPY .3
582.7
582.3
582.7
582.3
582.7
582.7

582 .6

CyYnms

~«00f4
=+ 0C34
-.C33
- 005
~.0120
~e N12¢
-s01467
-« 0157
—.0156

cyms

.02
-.0141
-.0152
~. 0023

L0103

+C358

.0n2e

.0178

«C154

<0021
~.0122
-« 0395

cywes

PGS
<010
«O71S
0022
« 0027
0229
« 0229
<0gee
« 0034
«0033
<0731

ryMs

+002¢
«C214
.0012
<0216
0022
0329
«002r
. 0026
«NNn27t
. 0219
«0027

CSFS

(N5
~aN926
-.2811
~.5921
~.AT796

-1.1327

«0NRS

21163

<3339

6293

018N
1.1598

(#3233

JINGE
0141
« 0126
<0140
« 0296
~0oR?
« 0083
<0056
« 0096
0081
0073

CSF<

« 0039
0057
«00k3
- 0052
-rNs7
« 0044
-0023
0027
.C039
. 0069
<0067

33

ey
?—
A



APPENDIX

RUN 76 CONFIGURATION 21
POINT VKT ALPHA BETA CNF CAF cPn CRM crn CSF cHl CTSSIG CHSSIG vr Q os Cyms £sFs

1519 30.0 -.0 -180.0 -.0116 ~-.1118 =-.0056 -.0004 -0020 -.,0078 90.0 .0000 .00000 147.7 147.7 .0020 -.007R

1520 30.1 -.0050 +0032 -,0246 .0991 90.0 .2330 .00000 . 148.5 148.5 - .0246 0991
1521 30.1 -.0113 <0087 -.0642 .3116 90.0 .0000 .00000 . 148.5  148,5 -, 0642 PR
1522 29.9 ~+ 0154 +0147 -~.1109 +6168 90.0 .0000 .00J000 146.9 145.9 -.11n0 «514R
1523 29.8 0126 +0148  ~-.1545 +«8933 90.0 .0000 .00000 145.3 145,79 -, 154% « 8913
1526 29.7 +0621 <0142 ~-,1992 1.1041 90.0 .0000 .00000 164,55 146.5 -.1992 1.1041
1525 29.6 ~.0192 <0104 -.2109 1.2009 90.0 .03200 .00000 143,33 143,3 -,2109 1.72n"9
1526 29.7 ~+0286 .0103 -.1953 1.1820 90.0 .0000 .00000 166.5 144.5 -,1953 1.1820
1527 29.8 -.0081 «0104 -.1691 1.1263 90.0 .0000 .0C00C 145.7 45,7 ~.1A91  1.12A%
1528 29.8 ~.0041 +0095 ~-.1308 1.0918 90.0 .0000 .00000

1529 29.6 143,3 143,12 -, 0757 -.03AT

1530 30.0 -0 170.0 -.0553 -,0805 -.0079 -.0042 +0217 -.158& 90.0 .0000 .00000
1531 29.8 -.0 160.0 -.1479 -.0650 <0016 -.0087 0607 -.3866 90.0 .0C00 .00000
1532 30,0 -.1 150.0 -.2972 -.0481 0157 -.0126 .1059 -.69%5 90.0 .0000 .00000
1533  30.0 ~«1 140.0 +0994 -.0574 ~.0855 -.01%9 +1625 -.9999 90.0 .0000 .00000
1534 29.9 ~el 130.0 =~.2972 -.0826 -.0209 -.0107 21763 -1.0791 90.0 .0000 .00000
1535 29.8 ~el 120.0 -,2078 -.0654 -.0229 -.0100 .1938 -1.20%3 90.0 .0000 .00000
1536 29.8 —el 110.0 -.145% -,0707 -.0448 -.010% «1814 -1.1762 90.0 .0000 .00000
1537 29.7 -.1 100.0 -.2195 -.0609 -.0217 -,0105 «1576 -1.1364 90.0 .0300 .00000
1538 29.6 -.1 90.0 -.1209 -.1168 ~-.0145 -.0097 <1217 -1.1114 90.0 .0000 .0COOD

147.3 167.3 0217 -.159%¢
1453 145,33 0607 -~.2Q04
1647.7 147.7 .1059 ~.89%%
147.3 147.3 L1625 -.9999
146.9 166.9 ,1763 -1,079)
145.3  145,3  ,1938 -1.2251
165.3  165.3  .1A14 ~1.1762
146.5 144,55 1576 -1.1364

3
b]
[}
3
o
J
9
[}
o
0 145.7 145.7 -.10A 1.0918
9
o
o
o
b
4
0
"
2
0 143,77 143.7 1217 -1.1116

0.
0
0
0
0.
[
0.
0
[}
L]
-+0095 -.,0005 -.0057 -.0367 90.0 .0000 .00000 0
0
9
0.
o
0.
o
[+]
0
0.

AVERAGE TIP SPEED RATIO = 000 AVERAGE JF ABOVE VALUES 90.0 .0000 .00000 «) 145.9 165,.9
RUN 70 CONFIGURATION 71
POINT VKT ALPHA BETA CNF CAF CcPN CRN cym CSF CHI CTISSIG CMHSSIG vr Q Qs cyus rsre
1573 59.6 -0 -180.0 +0l111 -.0674 .0017 -.0002 .0016 -.0046 90.0 .0000 .00000 0.7 582.7 S582.7 .0M6 -.004h
1574 59.5 -0 -170.0 .0001 -.0%93 «0027 «0034 -,0262 <1009 90.0 ,0000 ,00000 0.7 5B81.5 %81.5 -,026? «1009
1575 59.6 =«0 -160.0 0215 -.0338 -.0059 +0097 -.0660 +3041 90.0 .0000 .0Q0000 0.7 583.1 SA3.1 -.0A40 +30%1
1576 39.7 -1 -150.0 .1087 ~-,0096 -.0659 <0148 —,1204 <6234 90.0 .0000 .00000 0.0 5B4.3 SB4.3 -.1204 FLYAL)
1577 59.6 ol ~140.0 -.6984 -.0436 -.0847 .0088 -.1770 1.088% 90.C .0007 .00000 0.7 581.9 S5R1.9 -.1773 1.)8R)
1578 59.6 «1 -130.0 -.396%5 . 0281 0123 .009 -,2136 1.1%0% 90.0 .0000 .00000 2.7 563.5% 583.5 -.213 1.1597%
1579 59.7 ~<1 ~120.0 0254 <0022 -.0298 «0C086 -.2043 1.1473 90.0 .0000 .00000 0.3 583.9 S582.9 -.7043 1.1472
1580 59.5 -=0 -110.0 -.0417 <0143 -,0217 «0104 -,1923 1.1573 90.2 .0%00 .00000 0.3 S81.5 S81.5 -,.1923 1.1573
1581 59.5 =«0 -100.0 -.0967 0375 +0133 »0108 -.1722 1.1407 90.0 .0000 .00000 0.0 580.7 58D.7 -.1722 1.14°7
1582 59.7 -«1 -90.0 .0162 -.0%81 -0205 «0102 -.12%4 1.1327 90.7 .0000 .00000 0.7 584,77 584.7 -.1254 11,1327
1583 59.5 -.0 180.0 0018 -.0001 <0006 -.0071 90.0 .0000 .CO0OD 0.) SAl.1 S581.1 .0%W6 -,00M
1584 59.6 -«0 170.0 «0032 -.0038 .0284 -.1236 90.0 L0200 .00090 0.7 %83.5 583.% .C284 -,12%
1585 59.7 -0 160.0 <0097 -.0092 0655 -.3244 90.0 .0000 .00000 0.7 $583.9 581.9 0855 -,3244
1586 59.5 ~el 150.0 -« 0140 -.014S «1194 -,6002 90.0 .0300 .00000 0.0 SRO.T SBC.T 1194 -.6007
1587 S9.8 «1 140.,0 =~.9681 -.0339 -.0067 -.0078 <1797 -1.0903 90.0 .0000 .00000 0.0 586.? 586.7 1797 -1,390"
1588 59.5 ~sl 120.0 -.1479 » 0032 +0417 -.0071 2128 -1.1%533 90.0 .0000 .DOCOO 0.3 S8t.1 S%Bl.t .2128 -1.15%?
1589 359.5 -el 110.0 -.0923 <0060 -.0007 ~,0095 +1866 ~1,1455 90.0 .0000 .00000 0.0 581.%5 581.5 .1R66 -1.165%
1590 59.7 ~el 100.0 -.0644 <0031 +0083 -,0090 +1618 -1.1099 90.0 .0000 .00000 0.3 S84.7 SB84.7 .1618 -1.1799
1591 59.7 -.1 90.0 .0099 -.0579 +0106 -.0095 «1234 -1.1213 90.0 .0000 ,00000 0.0 %$83.9 583.9 1234 -1,1213
AVERAGE TIP SPEED RATIO = ,000 AVERAGE NF ABOVE VALUES 90.0 .0000 .00000 «0 5R82.,9 582.9
RUN 79 CONFIGHRATION 21

POINT V,KT ALPHA BETA CNF CAF (4.4} CRN (AL CSF cHl CTSSIG CHSSIG v 0 0s cyvs (A2
1599 44,8 ~+0 180.0 .0058 -.0910 -+ 0008 -,0001 .0012 -.,0086 90.0 .0000 .0000O 0.0 329.0 1329.,0 .0012 -.00F¢
1600 44,7 -~.0 -~170.0 -.00%% -.0807 +0015 0034 -,0239 «0991 90.0 .0000 .00000 2.9 27,4 327.¢ -.07%5" .nen]
1601 44.6 ~+0 -160.0 <0066 -.0476 -.0018 «0095 -.0643 +3041 90.0 .0000 .00DOO 0.3 327.0 327.0 -.0A&Y 3041}
1602 44.6 ~.0 -150.0 . -.0285 20152 <.1214 +6266 90.0 ,0000 .00000 0.9 326.6 3726.6 -.1714 YL
1603 44,6 ~+0 -140.0 - 0975 <0150 ~.1762 9550 90.0 .0300 .00000 0.0 327.0 27,0 -.,1762 9550
1606 44,5 .0 -130.0 ~e0045 0095 -.2176 1.2504 90.0 .0000 .00000 0.0 324,77 324.7 -.2176 1.25N
1605 44.7 =+0 -120.0 <0026 +0100 -.2087 1.1724 90.0 .J000 .000N0 0.0 327.n 327.8 -,2087 1.172s
1606 44,7 ~-.0-110.0 -.0325 0059 -.0234 -0103 -.1950 1.1653 90.0 .0000 .00000 0.2 32A.7 28,2 -,1950 1.16%3
1607 44,06 ~«0 -100.0 .0130 -0107 -.1726 1.1362 90,0 .0000 .00000 0.7 327,00 327.0 -.1726 1.1362
1608 44,5 -0 -90.0 0208 «0100 -.1285 1.1303 90.0 .0000 .00000 0.7 325.%5 325,55 -,128% 1,11 M
1609 44,8 -+0 180.0 =-.0027 -.1139 -.0008 +0001 ~-.0014 -.01%59 90.0 .0000 .00000 0.) 329.0 1329.C -.00)4 =-,31%9
1610 44.6 -.0 170.0 -~,0246 -.1204 -.0002 -.0036 <0256 -.,1323 90.0 .0000 .00000 0.7 327.0 327.0 .02% -.1321
1611 44.5 -«1 160.0 <-,1108 -.1071 «0065 -,0091 « 0647 -,.3485 90.0 .0000 .00000 0.7 324,33  324,.3 L0667 -,34RK
1612 44.8 -,1% 150.0 -.0319 -.,0834 -.0095 -,0145% 178 <6517 90,0 .2000 00000 %) 329.8 3729, L1178 -.86517
1613 44,8 =0 14040 <=.7777 -.0793) -.0330 -~,.0082 «1668 -1,1140 90.0 .0000 .00000 0.0 329.0 322,23 .166F -1,.1140
1614 44,6  -.1 130.0 -.3060 -.0%18 + 0603 -.0088 <2180 -1.2309 90.2 .0000 .00000 0.7 326.6 376.6 ,21807 -1,231r9
1615 45.0 ~el 1200 ~,2276 -.049% <0358 -~.0089 2066 -1.1907 90.0 .0000 .00000 0.0 332.% 332.5 ,2)66 -1.19C7
1616 44,9 “el 110.0 -,109¢ -,0387 -,0119 -,.0096 1878 -1.1876 92.0 .0000 .0CCOC 0.7 331.2 I331.C .187% -1.1876
1617 44,0 =+l 100.0 0013 -.0096 +1826 ~1,1222 90.0 .0000 .00000 0.9 328.6 328.6 L1626 -1.1272
1618 44,7 “e2 90.0 <0174 -,0091 1244 -1,1287 90.0 .C000 ,000OC 0.0 327.6 327.4 ,1244 -],.12087

AVERAGE YIP SPEED RATIO = ,000 AVERAGE OF AROVE VALUES 90.0 .0000 .00000 «3 327.80 327.8

Cp .(54245 »
YOR 14ep




RUN 80 CONFIGURATION 21
POINT V,KT aALPHA BETA CNF CAF cPn CRm cyn CSF cHI CTSSIG CHSSIG vY Q Qs cyns CSFS

1626 29.9 -.0 180.0 -.0l16 -.1082 -.0037 -.0003 .0021 -.0139 90.0 .3007 .00000
1627 29.9 -9.9 180.0 «0224 -.0879 -.0116 «0002 .0009 -.0109 90.0 .0000 .00000
1628 29.9 -4.9 1100.0 +0047 ~-.0994 -.0079 -.0000 <0009 -.0140 90,0 .0000 .00000

[} 146.5 146.5 .0021 -.0139

0

]
1629 29.9 «) 180.0 =~,0057 -,0991 -.0013 -.0002 -0016 -.0141 90.0 .0000 .00000 0.

0

0.

o

L]

0 146.5 146.5 .0009 -.0109
9 146.5 166.5 ,00)9 -,0140
0 146.5 146.5 .0016 -.014&%
9
2
0

1630 29.9 5.1 1680.0 -.1089 +»0039 -.,000% »0019 -.0143 90.0 .0000 .00000
1631 29.9 10.1 180.0 -.0388 -.1128 .0103 -.0007 0022 -.0202 90.0 .0000 .00000
1632 29.9 «0 180.0 -.0060 -.1209 -.0022 -.0002 .0008 ~.017L 90.0 .0000 .00000

1646.5 146.5 .0019 -.0143
146.5 146.5 ,0022 -.0202 !
1646.5 146.5 .0008 -.0171 :

AVERAGE TIP SPEED RATIO = ,000 AVERAGE OF ABOVE VALUES 90.0 .0000 .00000 «3 148.5 146.5
RUN 8l CONFIGURATION 21
POINT V,KT ALPHA BETA CNF CAF cPn CRM cYm CSF CHI CTISSIG CHSSIG VY Q Qs cyms CSFS

1633 29.9 <0 170.0
1634 29,9 -10.0 170.0
1635 29.9 -4.9 170.0
1636 29.9 +0 170.0
1637  29.9 5.0 170.0
1638 29,9 10.0 170.0

~. 1360 -.0024 -,2038 .0286 ~-,1431 90.5 .0000 .00000 0.0 146.9 146.9 .0286 -.1431
-.11%% -.0106 -.0003 .0286 -,195% 90.0 .0000 .00000 0.9 146.5 146.5 .0286 -.1955
-+1221 -.0069 -.0021 .0286 -.1591 90.0 .000) .0000C 0.0 146.5 146.5 .0286 -.1%91
-.l1261 -.0015 -.0037 <0284 -.1%8 90.0 .0C00 .00000 0.0 146.5 166.5 .028¢ ~-.1348
-.1338 .0035 -,00%51 .0305 -.1364 90.0 .0000 .00000 C.0 146.5 146.5 .0305 -.1364
—.1368 0078 -.0062 .035¢ -.1841 90.0 .0000 .00000 0.0 146.5 146.5 ,035¢ -.1R41
2.0

1639 29.9 0.0 170.0 -.l4t8 -,0030 -.0037 .0284 ~.1317 90.0 .0000 .00000 146.5 146.5 .0784 -.1377

AVERAGT TP SPEED RATIN = .000 AVERAGF 1F ABOVE VALUES 90.0 .N00C .00000 o0 146.5 146.5 r
RN 82 CONFIGURATION 21

POINT V,KT ALPHA BETA CNF CAF cPM CRM cYm CSF CHI CTSSIG CHSSIG vT Q os cyms CSFS

1640  29.7 -e0 160.,0 ~.1241 -.1337 «0076 -.0082 .0687 -.3526 90.0 .0000 .00DOOQ 0.0 144.9 144,9 L0687 -.3626
1641 29.7 -10.0 160.0 -.0900 -.1181 =-.0068 -.0026 <0747 -.4421 90.0 .0000 ,00000 0.0 144.9 144.9 L0747 -.4421
1642 29.7 -5.0 160.0 =-.1225 -.1268 <0013 -,0054 .0708 -.3880 90.0 .0000 .0O0OO 2.0 164,9 144,9 ,0708 -.3880
1643  29.7 «0 160.0 -.1176 -.1218 +0094 -.0084 0693 -.3663 90.0 .0000 .00000 0.0 144.9 144.9 ,0693 -.368)
1646 29.7 5.0 160.0 =-.1078 -.1349 «0130 -.0107 0690 -.3635 90.0 .0000 .00000 0.0 146.9 144.9 L0690 -.3635
1645 29,7 10.0 160.0 -0049 -.1370 «0128 -.0119 «0763 -.4397 90.0 .0000 .00000 0.0 144.9 144.9 L0763 -.4397
1646 29.8 ~e0 160.0 ~.1177 -.1366 <0076 -.0082 +0690 -.3614 90.0 .0000 .00000 0.0 145.3 143%5.3 ,0690 -.23614

AVERAGE TIP SPEED RATIND = ,000 AVERAGE T ABOVE VALUES 90.0 .0000 .00000 «0 145.0 143.0 ‘
RUN 83 CONFIGURATION 21
POINT VKT ALPHA AETA CNF CAF PM CRM (4 4] CSF (4,1} CYSSIG CHSSIG vr Q s cYms CSFS

1647 29,6 -0 150.0 -.269T -.1278 0237 -.0119 1121 -.6648 90,0 .0000 .00000 0.0 144,1 164,1 L1121 -.664¢
1648 29.6 -10.0 150.0 =-.3701 -.1229 <0175 -.0040 <1259 -.7761 90.0 .C000 .0ODOO 0.7 144,1 144,1 1259 -,.7761
1649 29.6 -5.0 150.0 =-.3661 -.1254 «0245 -.0075 «1175 -.7251 90.0 .0000 .00000 0.0 1l44,1 144,11 1175 -.7251
1650 29.6 «0 150.0 =-.2699 -.1165 <0267 -,0119 <1123 -.6649 90.0 .2000 .00000 0.0 144.1 144.1 1123 ~.6649
1651 29.6 5.0 150.0 -.0516 ~.i288 +0069 ~-.01%9 1187 -.7105 90.0 ,0000 .0CO0O 0.0 1441 166.1 1187 -.7105
1652 ?9.6 10.0 150.0 <1022 -.1271 -,0282 -.01Tt -1384 -,8479 90.0 .00CO .00000 0. 144.1 144.1 1384 -.B4T9
1653  29.9 ~e0 150.0 -.2929 -.1348 «02646 -.0119 «l145 -.6780 90.0 .0000 .00000 0.0 146.9 146.9 .1145 -.6780

AVERAGE TIP SPEED RATIO = ,000 AVERAGE OF ABOVE VALUES 90.0 0000 .00000 «0 144.5 144.5
Y
RIN 84 CONFIGURATION 23
POINT VKT ALPMHA BETA CNF CAF cPM L1} cw CSF CHI CTSSIG CHSSIG vr Q oS CYns CSFsS

1677  29.8 =e0 180.0 ~.0297 =-.1227 -.0126 =-.0008 «0140 -.0107 90.0 .0000 .00000
1678 29,9 «0 ~170.0 -.0687 -.0980 - 0075 «00%1 -.0487 «129¢ 90,0 .2000 .0000C
1679 29.9 «0 -160.0 -,1255 -.0439 -0457 «0133 -,1193 3760 90.0 .0000 .00000
1680 29.8 +1 -150.0 0213 0509 « 0209 +0211 -,1867 +6906 90.2 .0000 .0000O
1681 29,8 ol ~180.0 -.112% +0439 -.0013 «0228 -.2331 -9770 99.0 .0000 .00000
1682 29.7 ot -130.0 -.1009 <020 » 0095 .0201 -.2722 1.1618 90.0 .0000 .00000
1683 29.6 -1 -120.0 -.0170 .0538 «0220 <0211 =.2871 1.2942 90.0 .0000 .00000
1604 29.5 ol =110.0 -.1366 20426 <0443 -0223 -,2603 1.2%58 90.0 .0000 .00000
1685 29.4 el -100.0 ~-.1596 « 0490 <0593 0215 -,2403 1.2528 90.0 .0000 ,.00000
1686 29.4 «0 -90.0 -.0185 -.0164 <0541 20195 -.2048 11,2627 90.0 .0300 .00000
1607 13C. ¢ «0 -180.0 0073 -.0833 -,0008 -.0007 <0115 ~-,0t39 90.0 .0000 .00000
1688 30,2 «0 170.0 =-.0413 -.1071 +0054 -,007) <0665 -,1763 90.0 .0000 ,00000
1689 30,0 -.0 160.0 -.0091 =-.1182 -~-,0052 -.015%% «1272  -.4284 90.0 .0220 .00000
1690 29.9 -.0 150.0 0446 -.119% -.02%4 -.0206 «1911 -.7519 90.0 .0000 .00000
1691 29.8 ~e0 140.0 -.107¢ ~-.1361 -.0661 -.0231 «2454 -1.029T 90.0 ,0000 .00000
1692 29.7 =el 130.0 =-.1042 -,1700 -,.07%1 -~.0208 <2649 -1,1584 90.0 .0000 .00000
1693 29.6 -.1 120.0 -.0830 -~.16869 ~-,0526 =-,0201 2771 =1.2002 90.0 .0000 .00000
L694 29,4 =el 110.0 -,2194 -.1358 -.0026 -.021) +2593 -1.2576 90.0 .0000 .00000
1695 29,8 el 100.0 -,236t -.1398 « 0204 -.0200 «236% -1.2551 90.0 .0000 .DOODO
1696 29.7 =l 90.0 -,101t -.l677 01064 -,018% «2002 -1.2643 90.0 ,.0000 .00000C

145.7 145.7 .0140 -~.0107
146.9 146.9 -. 0667 1294
146.,5 166.5 -.1193 «3760
146.1 146.1 -,.1867 « 6906
145.7 145.7 ~-.233) 9770
144.5 146.5 -,2722 1.16108
163.3 143,3 -.2871 11,2962
142.9 142.9 -.2603 1.2558
142,22 142,2 -,2403 1,2%28
161.6 181,646 -.20648 11,2627
148.5 148.5 .0115 -.0139 . L

149,2 149.2 .066% -.1763
167.7 147.7 ,1272 -.4204
146.9 146.9 .1911 -,.7519
145, 7 145,7 2456 -1.0297
166.9 164.9 ,2649 -1.1584
1643.7 143.7 L2771 -1,2602
141.8 141,8 ,2593 ~1.257¢
146,1 144.1 ,236% -1,2551
184,95 144,.9 ,2007 -1,2643

0OO0NO00O00O0OOCO0O0OD200

0O OVOoO00UWOOOQ0C00OVWVYOOo

AVERAGF TIP SPEFD RATIO = ,000 AVERAGE YF ABOVF VALUES 90.0 .0000 .00000

145,1 165.1
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POINT VKT ALPHA

1697
1698

1703
1704
1705
1706
1707
1708
1709
1710
mm
172
1713
1714
1718
ime

AVERAGE TIP

4.7
44,8
44.6
45,8
44,8
44,6
4.4
44,7
44.9
4.9
“4.9
46.9
44.7
44,5
44,7
44,8
a8
4.9
4.8
44,6

-0
ol
o1
el
ol
ol

SPEED RATIO

POINT VKT ALPHA

1755
1756
1757
1758
1759
1760

AVERAGE T IP SPEED RATIO

46.3
44,4
44,4
4,4
84,4
4%.4

-0

-10.0

-5.0
.0
S.1
10.0

POINTY V,KT ALPHA

1763
1764
1765
1766
1767
17e8

AVERAGE TVIP SPEED RATIO

4.5
44.6
44,6
44.5
44,6
44.6

-0

-10.0
~4.9

POINTY VKT ALPHA

1772
1773
1774
1773
1176
1117

AVERAGE TIP SPEED RAYIO

48,5
4.5
4.9
46,5
44,5
46,4

POINT v ,KT
1780 44,4
1781 4a.s
17802 446
1783 4a.s
1784 44,4
1785 4.3

~-5.0

ALPHA

-0
=-9.9
4.9

ol

5.1
10.1

90.0

BETA

180.0
180.0
180.0
180,0
180.0
180.0

BETA

170.0
170.0
170.0
170.0
170.0
170.0

BETA

160.0
160.0
160.0
160.0
160.0
160.0

BETA

-160.0
~160.0
-160.0
-160.0
-160.0
-180.0

CNF

0039
~.0530
-.1156

.0339
-.0605
~.0820
- 04674
-.131%
~.1498

0111

+0091
0357
=.0177

0638
~.10%9
=.1051
- 0462
=.10892
~+ 1943
-.0557

= ,000

CNF

=.1139

«0l4s
-.0664
-.10%6
-.0954
-.045%9

AVERAGE T 1P SPEED RAYIO = .000

36
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CAF

-.0662
-. 0429
0086
+2561
+0549
<0346
+0603
+0482
+0832
-.0198
=2 0761
-.0897
~+ 0904
-.0926
-.1125
~.1489
~a 1214
-.1109
-.1095
~.1375

CAF

-.0733
-. 0566
~.0624
-.00641]
~.0647
-.0618

CAF

-.0861
~.0704
-.0770
-.0765
-.0753
~.0745

CAF

-.1028
-.0824
-.0954
~.0988
-.0991
-.0997

APPENDIX

RUN 8s
(4 L] CRM

-.0037 -.0009
.0173 «0053
+0350 +0 144
+« 0269 «0219

-.0090 0225
«0096 « 0199
-0388 +0204
« 0469 +0221

CONFIGURATION 23

CYM

+0139

0683 20214 -.2415

+0613 .0191
~.0017 -.0007
.0061 -.0076
~.0052 -.0162
-.0311 -.0211
-+ 0666 -.0225
-.0740 -.020%5
-.0399 -.0201
-.0017 -.0211
.0282 -.0192
0162 -.0181

AVERAGE OF

RUN [.1]
cPM CRM

-.0039 -.0C08
-.0190 -.0015
-.0111 =-,0011
-.0032 -.0008
.0058 -.0010
« 0145 -,0011

AVERAGE NF

RUN 87
cPn R

<004t -.00/%
~.0151 -.0C49
-.0042 -.0060
.00%6 -.0076
.0153 -.0087
«0201 -.0099

AVERAGE JF

RUN es
cPn 4 L]

-. 0058 -,0162
~.0240 -.0107
-. 0071 -.0135
-.0058 -.0162
.0014 -.0187
«0120 =-.0204

AVERAGE OF

RUN 89
PN [4.1]

0322 <0141
- 0277 «0103
0435 «0122
. 0548 -0142
<0506 »0161
«+ 03577  .0I7)

ABOVE

CONFIGURATION 23

cym

0125
0229
0181
<0122
.0081
0066

ABDVE

CONFIGURATION 23

cym

0693
«0T774
0737
0698
0651
<0626

ABOVE

CONFIGURATION 23

CSF

~+ 0076
+1365
+3790
<6844
+9473

1.1481

1.2667

1.2706

1.2558

1.2820

~<0149

—.1743

-.4101

~-. 7356

-1.0953
~1.1465
~1+2659
-1.2572
~1.2366
- 1.2624

VALUES

CSF

~. 0167
~a0452
-.0273
-.0134
-« 0106
-«0151

VALUES

CSF

~.1833
=-.2309
-.2012
-.1618
-.1729
-.1618

VALUES

CHI

90.0
90.3
90.0
90.9
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90.0
90. 0
90.0
90.0

90.0

cHY

90.0
90.0
90.0
90.0
90.0
90.2

90.9

CHI

90.0
90.0
90.0
90.0
90.0
90.0

90.0

cYm €SF CHI
1283 90.0
+1343 90.0
1293 90.0
+.1288 90.0
.1318 90.0
<1310 90.0
ABOVE VALUES 90.0

CONFIGURATION

[ 4] CSF oMt
-.1232 «3768 90.0
~e 1464 <4671 90.0
=< 1321 « 4120 90.0
-.1223 +3730 90.0
~.1138 «3603 90.0
~«1076 «3701 90.0
90.0

AVERAGE OFf ABOVE VALUES

CYSSIG

+ 0000
-0002
+0000
«0300
- 0000
.0000
+0000
-0300
- 0000
-0000
0000
-0300
+0000
+» 0000
-0000
- 0000
-0000
+0000
-0%00
« 0000

+0000

€YSSIC

« 0000
+0000
« 0000
+«2000
. 0000
«0000

«0000

[ 233

- 0000
.0000
0009
-0000
- 0000
.0000

-0000

€TSS 16

-0000
0000
-0000
«0000
-0000
« 0000

«~0000

23

CYSSIG

- 0000
0000
« 0000
-0000
0000
0000

+0000

CHSSIG

. 00000

00000
« 00000
«00000
+00000
+00000
« 00000
.00000
» 00000
+00000
« 00000
.00000
«00000
« 00000
00000
+ 00000
+00000
00000
.J0000
« 00000

» 00000

CHSSIG

. 00000
«C0000
« 00000
+»00000
«0000C
00000

+00000

CHSSIG

. 00000
«000300
« 00000
00000
00000
+00000

00000

CHSSITG

- 00000
« 00000
»00000
« 00000
00000
+ 00000

00000

CHSSIG

= 00000
00000
« 00000
+00000
«00000
+00000

-00000

vT

D20 UVURUIOOOVOVELYOOOLL

0000000000 ELOOO RO
SR C2oF

R

.
Q

327.4
325.5
326.6
329.8
329.0
326.6
323,9
327.4
33t.4
331.4
330.2
331.4
327. 4
324.3
328.2
328.6
329.4
330.2
328.8
326.6

328.2

326.6
A127. 4
327.4
327.4
121.9
327.4

327.2

329.4
329.8
329.m
3129.4
329.8
329.8

329.7

328.2
28,6
329.0
328.6
328.6
327.4

328.4

331.4

330.2

326.86

[

226.¢
327.4
327.4
3I2T.4
327.0
327.4

327.2

Qs

329.4
329.8
229.8
329.4
329.8
329.8

329.7

s

328.2
328.6
329.°2
328.6
328.6
327.4

328. 4

s

327.0
327.4
227,46
327.0
327.0
326.7

327.0

cYmus

2139
-.CS11
-e1225
~.1897
—e2395
-.2723
-.2812
-. 2615
~a 2415
~+2048

.01C7

<0875

«127C

<1972

2510

2660

.2819

+2598

. 2336

<1996

cyws

.012%
<0229
-C181
0122
«00R1
+ 0066

CYNS

<0693
<0774
.0737
«0698
« 0651
<0626

cyms

1203
«1363
1293
«12R8
1318
<1710

~.1136
~. 1076

CSFS

-.007%
. 1365
3790
. 6844
«9472

1.1481

1.2667
1.270¢

1.255A8

1.2829

~. 0149

-e1743

- 61

-.7354

-1,0253
—1.14¢5
-1.2659
“1.2572
-1.23¢66
~1.2624

(£33

-.1833
~e2309
~e2032
-+181R
~.1729
~«181R

CSFS

-.4218
-.4T06
-, 4334
~.4223
-.4314
4562

CSFS

3T6R
46T
4120
+373C
«3603
- 370)

x

E L EE KKK .




APPENDIX

RUN 90 CONFIGURATION 24
POINT V,KT ALPHA BETA CNF CAF PR CRM cYm CSF CHI CYSS1G CHSSIG VY Q Qs cyns CSFS
1796 29.6 -.0 1680.0 -.0107 -.0928 +0020 -.0004 «0034 .0010 90.0 .0000 .00000 0.0 145.7 145.7 .0034 «0010
1797 29.6 +0 -170.0 -.0825 -.0703 0229 .0058 -,0598 +1480 90.0 .0000 .00000 0.7 165.3 145.3 -.0598 + 14RO
1798 29.s <0 =160.0 -,1079 -.0235 + 0523 <0152 -.1357 +4153 90.0 .0000 .00000 0.3 165.7 145.7 -,1357 «4153
1799 29,6 «0 -150.0 1236 +0255 -.0046 0235 -.,2055 +7451 90.0 .0000 .00000 0.0 145.3 145.3 -.2055 « 7451
1800 29.4 «0 -140.0 -.0914 «0461 -.0278 «0264 -.2483 1.0263 90.0 .0000 .00000 0.0 143.3 143,3 -,2483 1.0267
1801 29.4 «0 -130.0 =-.1996 +«0401 0022 <0261 -.2836 1.2436 90.2 .0000 .00000 0.0 143,7 143.7 -.283¢ 1.2430
1802 29.5 .0 -120.0 1028 +0485 ~-,0408 » 0254 -.2859 1.2830 90.0 .0000 .00000 0.9 144.5 164.5 -,.2859 1.2830
1803 29.5 .0 -110.0 -.,0273 0630 -,0153 +0265 -,2721 11,2889 90.0 .0000 .00DDO 0.7 164.5 144,5 -.2721 1.2889
1804 29.5 ~+0 -100.0 -.0426 <0619 =-.0076 +0238 =-.2470 1.2671 90.0 .0000 .00000 0.0 144.5 144.5 -.2470 1.2671
1005 29.6 -0 -90.0 «1034 .0065 -.019¢6 20198 -.2019 1.2695 90.0 .0000 .000OO 0.0 145,3 145.3 -,2019 11,2695
1806 30.0 -.0 180.0 0024 -.0647 .0088 -.,0004 -0014 -,0053 90,0 .0000 .00000 N7 149.2 149.2 .0014 ~.0052
1807 29.7 ~e0 170.0 -.0742 -,078C 20292 -.0063 .0634 -.1635 93.0 .0000 .00000 0.7 146.5 146.5 .0634 -,1635
1808 29.7 ~el 160.0 -.0191 -,0768 .0198 -.0155 <1290 -,6430%5 90.0 .0000 .00000 0.0 l146.1 166.1 .1290 -,47%0°%
1809 29.5 ~.1 150.0 .0738 -,0807 -.0241 -,0228 <1909 -,7510 90.0 .0000 .00000 0.7 144.9 144.,9 .1909 -,751C
1810 29.3 ~el 140.0 =-.2761 -.0933 ~-.0463 -,0240 <2335 -1.06431 90.0 .0000 .00000 0.7 142.9 142.9 ,2335 -1.04%1
1811  29.9 -e1 130.0 -.2173 -.1063 -.0137 -.0228 +2693 -1.2160 90,0 .0000 .00000 0.0 148.5 148.5 .2693 ~1,2160
1812 29.9 -.1 120.0 .0099 -.1078 -.0585 -.0239 +2708 ~1.2413 90.0 .0000 .00000 0.0 148.5 168.5 J.2T08 -1.2413
1813 29.9 -el 110.0 -.1365 -.1053 -.0184 -,0253 +2595 ~1.2403 90.0 .0000 .00000 0.2 1648.5 148.5 .2595 -1,2403
1814 29,8 -.1 100,0 =-.1289 =-,0712 -,0169 -.0226 #2370 -1,2440 90.0 .0000 .00000 0ed 147.3 14T7.3 L2370 -1.2440
1815 29.7 -2 90.0 #0152 -.103S -.0342 -.0188 .1918 -1.2300 90.0 .0000 .0NODOO 0.0 146.5 146.5 .191f -1,2300
AVERAGE T [P SPEED RATIN = .000 AVERAGE TF ABOVE VALUES 90.0 .J3000 .00000 «0 145.8 145.8
RUN 91 CONFTGURAT ION
PUINT VKT ALPHA BETA CNF CAF cem CRM cYM CSF CHI CTSSIG CHSSIS vT Q [33 [ L CSFS
18018 44,7 -.0 180.0 «0039 -.0655 «0035 ~.0003 .0035 -.0080 81.0 .0131 -.010%54 0.0 332.1 $01.7 ,0023 -.090%2
1819 44,2 +0 -170.0 -.0707 -.0470 <0262 +0058 -.0608 1409 8l.4 .0122 -.,0108% 0.0 324.7 &R2,9 -.0400 0947
1820 44.4 «0 -160.0 -~.1038 «N004 0575 <0161 -.1382 .4019 81,8 .0tl18 -.01111 0.9 327.4 4BQ.6 -.0942 .2738
1822 44,7 «0 -150.0 <1169 +0396 -.0019 +0239 -,2078 «T119 82.7 ,0109 -.01059 0.0 331.7 473.6 -.1456 4987
1823 44,4 <0 ~140.0 -.1173 +0401 -.0280 +0263 -,2539 9940 83.7 .0094 -.00919 0.0 27.8 449.8 -,.185] « 7245
1824 44,2 »0 -130.0 -.1800 .0185 -.0013 «02641 -.2839 1.2180 84,3 0085 -.00808 0.0 324.3 634.9 -.2117 <9066
1825 44,1 -.0 -120.0 +1219 «0226 =-,0491 20251 -,2875 1.2727 84.6 .0000 .DODOO 0.0 322.3 322.2 -.2875 1.2727
1826 44,6 0.0 -110.0 -.0081 «027% -.0258 «0264 l.2885 85.0 .0000 .00000 0.0 327.R 327.8 -,2721 1.28R5
1827 &4.2 ~e0 -100.0 -.0323 <0367 -,00% «0239 1.2649 85.5 .0000 .00000 0.0 324.3 324.3 -,248B2 11,2649
1828 4.7 ~.0 =-90.0 -1184 -.0206 -.0136 0199 1.2605 85.9 .0000 .00000 0.0 332.1 332.1 -.2017 1.2605
1829  45.3 -.0 180.0 <0113 -,0721 +0755% -.0000 +0000 -.0100 B87.2 .0000 .0JD00 0.0 341.2 341.2 .000C -.Cl0"
1830 44,4 0.0 170.0 -.0861 ~-.0863 «0281 -.0068 -0670 -.1751 90.0 .0000 ,00000 0.0 327.0 2327.0 .0670 -.1751
1831 44,3 -.0 160.0 -.0407 -.0720 <0180 ~-.0t64 <1326 -.4285 72.9 .0234 -.00956 0.0 326.2 629.8 .0687 -,2220
1832 44,6 -«1 150.0 <0960 =.0714 -.0330 -.0237 .2029 -.7731 73.8 .0226 -.00680 0.0 329.8 623.5 L1072 -.4089
1833 44,5 -«1 140.0 -,13864 -,0863 -,0481 -,0247 2472 -1.015¢ 74.3 .0220 -.00401 0.0 329.0 614.2 L1324 -.5429
1834 44,3 ~el 130.0 -.2229 -,1084 -,0149 -.0225 #2726 ~1.2148 T4.8 ,0212 -.00125 0.0 325.8 600.4 .1479 -.6593
1835 44,5 ~«1 120.0 .0252 -.1021 -.0635 -,0238 <2770 -1.2665 75.5 .C206 .DO135 0.0 329.0 596.2 .1528 -.6989
1837 44,4 =+1 110.0 -.1359 -,0914 -.0194 -,0252 «2624 ~1.2664 T6.2 .0197 .00371 0.0 327.8 S5B3.7 .1474 -.T11?
1838 44.5 =+l 100.0 ~.1310 =-.0637 -,0122 -,0222 +2356 -1.2517 76.9 .0189 .00576 0.0 328.6 574.0 .1349 - ,T166
1039 44,3 ~e2 90.0 «0442 -,1025 -.0345 -.0186 #1931 -1,2571 77.8 .0178 .00728 0.0 326.6 557.6 .1131 -.7365
AVERAGE TIP SPEED RATIO = ,000 AVERAGE OF ABOVE VALUES 80.8 .0116 -,00319 «0 328.3 47A.9
RUN 92 CONFIGURATION
POINT VKT ALPHA BETA CNF CAF com CRM cym CSF CHI CTSSIG CHSSIG vY o Qs cyms CSFS
1844 446 «0 180.0 «0012 -.0642 <0043 -,0003 -0030 -,0057 90.0 .0000 .00000 0.0 327.4 327.4 L0030 -.0057
1045 44.4 -9,9 180.0 +0808 -.0364 -.0387 -.0000 <0064 ~-,0099 90.0 .0000 .00000 0.0 327.4 327.4 .D044 -.0099
18486 44,4 -4.9 180.0 +0464 -,0511 -.017T -.0001 +0047 -.0970 90.0 .0000 .00000 0.0 327.4 327.¢ L0047 -.0070
1847 44,4 0 100.0 +0038 -.0800 0046 -,0003 +0032 -.0043 90.0 .CO00 .0ODOO 9.0 327.0 327.C .0032 -.0043
1840 44,7 5.1 180.,0 =-.035% -.0645 <0261 -.0005 +«0032 -.0064 90.0 .0000 ,0Q0000 0.0 332.,1 332.1 .0032 -.0064
1849 46,6 10.0 180.0 -.0736 -,0622 « 0399 -,0004 0020 =-,0064 90.0 .0000 .0000O 0.2 330.2 330.7 .0020 -.0064
AVERAGE T 1P SPEED RATIO = ,000 AVERAGE TF ABOVE VALUES 90.0 .0000 .00000 <0 32B.6 328.6
RUN 93 CONF IGURAT 1ON
POINT VKT ALPHA RETA CNF CAF CPM CRM cym CSF CHT CTSSIG CHSSIG vY Q Qs Cyus CSFS
1852 44.6 0.0 170.0 =-.0905 -.0817 «0274 -.0068 «0677 -~.1655 90.0 .0000 .00000 Je.0 329.8 329.8 L0677 -.165%
tes3  44.4 -10.0 170.,0 -.0413 -.0694 «0001 -.0046 .090% -,2505 90.0 .0000 .00000 0.0 327.4 327.4 .0°05 -,.250%
1856 44,3 -5.0 17C.0 -.079% -.0746 +0178 -.00%5 .0799 -,2089 90.0 .7000 ,00000 0.0 3?26.6 326.¢ .0799 -.20R9
1855 4a.4 -«0 170.0 -.0935 -.0775 .0286 -.0070 <0686 -.1694 90.0 .0000 .00000 0.0 327.0 327.0 .0686 -,.1694
1856 44.4 5.0 170.0 -.0966 -.0815 «0396 -,0C82 «0604 -,1557 90,0 .0000 .00C000 0.0 327.4 227.4 .0604 -.1557
1857 44.% 10.0 170.0 -.1249 -.0861 »0572 -.0094 <0577 -.1631 90.0 .0000 .00COO 0.0 327.0 2327.n L0577 -.1631
AVERAGF TIP SPEED RATIN = ,000 AVERAGE JF ABOVE VALUES 90.0 .0000 ,00000 <0 327.6 327.6
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POINY

1858
1859
1060
1881
1862
1863

AVERAGE TP SPEED RAT IO

POINT

1864
1865
1066
1867
1868
1869

AVERAGE YIP SPEED RATID

POINY

1893
1894
1895
18096
1897
1898
1899
1900
1901
1902
1903
1904
19035
1906
1907
1908
1909
1910
1911
1912
1913

AVERAGE TIP SPEED RATID

POINT

1947
1948
1949
1950
1951
1952
1953

AVERAGE TIP SPEED RATIO

POINY

1954
1955
19356
1957
1958
19%9
1960

AVERAGE TIP SPEED RATID =

38

=
-
-
-
s
o
-
=
-
et
pe=
-
=
-
| ——
[ =
|~
vy
[ o

VoRT ALPHA BETA
44,3 -.0 160.0
44.4 -10.0 160.0
44.4 -5.0 160.0
44,3 .0 160.0
44,5 5.0 160.0
4%.3 10.0 160.0

VKT ALPHA BETA
44,5 -.0 ~180.0
44,6 -10.0 -160.0
4.6 -5.0 -160.0
44,6 +0 -160.0
44,9 5.1 -160.0
44,3 10.0 -160.0

VKT ALPHA BETA
45%.3 -.0 180.0
45,2 0.0 ~170.0
45.0 «0 -160.0
45.3 <0 -180.0
45,2 +0 -150.0
45.0 0.0 -140.0
45.1 «0 -130.0
45.2 «0 -120.0
45.3 «0 -110.0
45.2 «0 -100.0
45.3 ~+0 <-90.0
45.2 ~«0 180.0
45.1 -«0 170.0
45,2 ~e0 160.0
45.1 ~s1l 150.0
45.2 ~+1 140.0
45.3 -+l 130.0
43,2 -+l 120.0
45,2 110.0
45.2 100.0
43,2 =2 90.0

VokT ALPHA BETA
43,1 -«0 180.0
45.2 -9.9 180.0
4%,2 -5.0 180.0
45,2 «0 100.0
43,2 5.0 180.0
4%.2 10.1 180.0
45.1 -.0 180.0

VKT ALPHA BETA
45.0 -+0 170.0
45.2 -10.0 170.0
4%.2 -5.0 170.0
45,2 «0 170.0
45.2 5.1 170.0
4%.2 10.0 170.0
45.1 -.0 L70.0

CNF

~.0441

«0693
~.0088
-.0402
=.0777
~.0680

= ,000

CNF

~e1169

+0019
=.0849
-.1083
-«1159
-.1178

= .000

CNF

«0004
#0333
+0130
-0031
- .0144
~-.029¢
+0004

= ,000

CNF

=+0840
—a0447
- 0747
-.0033
~.075%6
-a0621
~.0860

«000

CAF

-.079%
~+0500
-.0642
-.0704
-.0798
=-.08%9

CAF

-.0106
«0330
.0111

~+0000

~.0117

-.0231

CAF

=.0636
-.045%50
-.0052
-.0028
+ 0438
«0366
.0202
0362
<0271
0121
-.0203
-.0628
~.0686
=.0591
-.0536
~.0T43
~.0917
-.0588
-.0480
=«0794
~.0806

CAF

-.0638
=.0411
~. 0521
=.0578
-.0584
-.0621
-.0638

CAF

=.07130
=.0504
~.0863
-.0666
~.0676
~«0700
=.0737

RUN
(4.0

-0170
-.00T8
0057
<0173
#0334
<0677

AVERAGE IF ABOWE

RUN
cPu

. 0562
.0302
<0682
0573
+0678
.00815

RUN
CPM

0001
. 0212
0320
0323
0041
-.041%
+029%
0110
<0280
+0473
+0811
.0031
» 0249
+0289
~« 0055
-.0521
~. 0014
0258
0294
.0387
.0161

RUN
cPm
-.0003

-.0073
+000%
«007e¢
<0141

~.0002

0311
0216

APPENDIX

9%
CRM

-.0163
-. 0125
~.0146
-. 0168
~.0183
-+ 0194

"%
(o 1]

<0159
0124
+ 0140
.0161
.0178
0188

CONFIGURATION 24

AVERAGE NF ABOVE VALUES

96
CRM

-.0001
« 3059
«0147
» 0149
.0212

AVERAGE JF ABOVE

97
CRM

-. 0001

«0000
-« 0001
-+0001
-~.0003
=.0003
-+ 0001

AVERAGE IF ABOVE

98
cen

-« 0063
~.0033
-. 0048
~.0064
~.0C79
-. 009
- +0064

cYm CSF  CHI
1320 -.4147 90.0
21521 -,4863 90.0
1419 - ,4466 90.0
«133  -,4196 90.0
<1280 ~,4208 90.0
<1273 -.4469 90.0
VALUES 90.0

CONF IGURAT ION

cYm CSF CHI
-.138% .4060 90.0
-.1677 5063 90.0
-.1522 <4443 90,0
-.1398 +4081 90.0
-. 1285 .3831 90.0
-+1207 3852 90.0
99.0

CONFIGURATION

(4] CSF CHI
0026 -.0070 90.0
-.0590 «1389 90.0
-.1294  .3866 90.0
-.1298  .3862 90.0
-.2015 «7083 90.0
-.2548  .9834 90.0
~.2834 1.2086 90.0
-.2851 1.2772 90.0
-.259% 1.2538 90.0
-.23%9 1.2377 90.0
-+2060 1.2737 90.0
«0004 -.015%¢ 90.0
«0636 -.1T764 90.0
<1320 -.4212 90.0
<2056 -.7582 90.0
«2564 -1.029% 90.0
«2827 -1.2327 90.0
+2834 -1.2776 90.0
+2562 ~1.2511 90.0
«2329 -1.2372 90.0
«2055 -1.2734 90.0
VALUES  90.0

CONFIGURAT 1ON

(4 4] CSF CHI
-0027 ~-.,0045 90,0
+0065 -.0088 90.0
<0035 -.0067 90.0
<0026 -,0045 90.0
.0024 -,0061 90.0
-0016 -.0118 90.0
<0023 -.0046 90.0
VALUES 90.0

CONF [ GUR AT [ON

cym CSF CHl
+0652 -,16681 90.0
.0828 -,2%89 90,0
«0%46 -,20643 90.0
#0635 -,167T1 90.0
.0%588 -,1517 90.0
0556 -,169% 90.0
+0663 -,1698 90.0
90.0

AVERAGE IF ARDVE VALUES

22

22

CTS516

+»0000
.0000
+ 0000
- 0000
« 0000
.0200

0000

24

rIssicG

+0000
« 0000
.0000
« 0000
.0000
+0000

+3290

22

CTSSIG

« 0000
«2000
0000
.0000
« 0000
+2000
+0000
« 0000
«0000
+ 0000
0000
+ 0000
+0000
+ 0000
.0000
+ 0000
+0000
- 0000
0000
+»0000
<0200

«0C00

crssic

-0000
« 0000
«0000
« 0000
+0000
+ 0000
0000

« 0000

CYSS16

-0000
0000
.0000
«0000
« 0000
«0000
« 0000

<0000

CHSSIG

- 00000
+00200
» 00000
«00000
. 00000
00000

«00000

CHSSIG

+00000
« 00000
+00000
« 00000
+00000
«00000

+00000

CHSSIG

. 0Cc000
.0C00C
. 00000
-0Co00
« 00000
« 00000
00000
- 00000
.0c000
« 00000
«00000
« 00000
.00000
« 00000
»00000
« 00000
+»00000
« 00000
»00000
00000
00000

« 00000

CHSSIG

+00000

+00000

« 00000

cHSSIG

+00000
« 00000
+-00000
«00000
« 00000
-00000
- 00000

« 00000

6.2
0.0
0.0
0.0

9.0

.0

<
-

VOV VYOLLOUOOWOOO0OLOOR

s e v se

[ XN N R-ToY-N-Y-N-N- - Y-N-N.N-Y-N-N-F-N-F.

.
o

325.8
327.0
327.4

"326.6

328.2
328.2

327.2

328.2
329.8
330.2
330.2
329.0
329.0

329. 4

329.8
328.2
375.8
329.0
227.%
325.8
226.6
328.6
329. 4
328.2
329.0
328.6
326.2
328.6
327.0
28,2
329.8
328.6
327.4
32T.4
328.2

328.0

327.9
327.4
327.8
327.8
327.4
327.8
327.0

327.5

325.8
328.2
327.4
327.4
327.4
327.4
327.0

327.3

Qs

325.8
327.0
327.4
326.6
328.7
328.2

327.2

Qs

I28.2
329.8
330.2
330.2
329.0
229.0

329. 4

s

329.8
328.2
225.8
329.0
327.8
32%.8
326, ¢
328.6
329.4
328.2
329.0
328.6
326.2
328.6
327.0
328.2
329.8
328.6
327.4
127.4
328.2

328.0

es

327.C
327.4
327.8
327.8
327.4
327.8
327.0

327.5

os

325.8
328.2
327.4
127.4
327 .4
127.4
327.0

327.3

Cyns

1320
. 1521
1419
<1334
1289
<1273

cyus

-.1385%
-e1677
-. 1522
- 139R
-.1288%
-. 1207

cyms

0026
=.C590
= 1294
-.1298
~e 2015
~ 42548
~.2834
~.2B51
—e259
-+2359
-.2060

<0004

<0636

1322

<2056

2564

2827

22836

«2562

«2329

+2055

CYMS

. 0027
«0345
00358
+0026
2C324
«0C16
+0223

CYMS

« 0652
0820
0746
« 0455
0588
- 0556
«0663

CSES

—.6147
-.4863
~o b86F
-.4196
-.4208
- 4469

CSFS

. 4nen
5043
. 6643
<4081
«3831
+ 3882

CSFs

~+0070
«1389
«3B66
<3862
.7783
<9834
l1.72086
1.2772
1.2538
1.2377
1.2737
—+0154%
-~ 1764
—e4212
~. 7582
-1.0295
~1.2327
-1.2%76
-1.2511
~1.2372
-1,2734

CSFS

-« 0C4S
-.3088
~. 0267
~.0045
~. 0061
-.01l18
=.0044

CSFS

~.16R1
~.2%89
—e2043
~.1671
- 1517
s 1695
-+ 1698

&



POINY

1968
1969
1970
1971
1972
1973
1976

ViKY ALPHA
45.2 -0
45.3 ~10.0
45.3 -5.0
45.3 .0
45.3 5.0
45.3 10.0
45.3 =0

BETA

160.0
160.0
160.0
160.0
160.0
160.0
160.0

CNF

-.0862

-0139
-.0514
- 0824
-.08621
~+015%
-.0858

AVERAGE TIP SPEED RATID = ,000

POINY

1975
1976
1977
1978
1979
1980
1981

Ve KT ALPHA
45.2 ~el
45.3 ~10.2
45.3 -5.0
45.3 -+ 0
45.3 5.0
45.3 10.0
45.3 ~el

BETA

150.0
150.0
150.0
150.0
150.0
150. 0
150.0

AVERAGE TIP SPEED RATIO = 000

POINT

2015
2016
2017
2018
2019
2020
2021

AVERAGF T1P SPEED RATIO

POINT

2022
2023
2024
2025
2026
2027
2028

AVERAGE TIP SPEFD RATID

POINT

2029
2030
200
2032
2033
2034
2035

VKT ALPHA
45,2 -0
45.3 -10.0
45.4 -5.0
45.3 «0
45.4 5.0
45.4 10.0
45.4 -0

VKT ALPHA
45.2 -0
45.2 ~10.0
45.2 -5.0
45.2 0
45.2 5.1
45.3 10.0
45.2 -0

VKT ALPHA
45,0 =ad
“5.1 -10.0
45.1 ~5.0
45,1 -0
45.0 5.0
45.0 10.0
45.0 -0

BETA

180.0
180.0
180.0
180.0
180.0
180.0
180.0

BETA

170.0
170.0
170.0
170.0
170.0
170.0
170.0

BEYA

160.0
160.0
160.0
160.0
160.0
160.0
160.0

CNF

.0109
0251
+0206
.0109
-.0776
~+0260
+0109

= ,00C

CNF

-.0732
-.0669
=.0965
~.00699
-.1315

«0010
~.0729

AVERAGE TP SPEFD RATIO = ,000

TP Ty Y YR AR E D EER T ORI (

CAF

-.08C6
~+0%31
-.0671
-.0728
~.0732
- 0770
~.0790

CAF

-.0776
- 0601
-.0592
-.0715
-.0801
-.0855
~.0773

CAF

~.0681
-« 0479
-.0539
=+0603
~e0641
-.0652
~. 0671

CAF

~.0704
-+ 059¢
—.0623
-.0650
-. 0696
~.0739
~.0733

CaF

=.0654
-.0502
-.0563
-.0575%
~.0633
~.0711
~« 0662

RWN
(4.1,

.0248
0072
«0174
0258
-0262
«0291
«0251

RUN

CPM

-.0082

0079
= .0084

RUN
(4]

.0005
-.0130
-.0063

- 0015

0084

+0153

0006

RUN
cpm

<0014
~-. 0080
-.0029
0019
0083
«0126
«0012

RUN
cPM

«0038
=.0094
«0005
« 0047
<0121
<0114
0036

APPENDIX

999
Crm

-.01%3
-.0101
-.0129
-.0155
-+0176
~.0191
~.0153

AVERAGE DF

100
CRM

-.0214
-.01863
-.0189
-.0213
-.0237
-.0258
-.0213

AVERAGF IF

101
CRM

-.0001

« 0000
-.0000
-+ 0001
-.0003
-« 0004
~.0001

AVERAGE NF

AVERAGE 0F

103
CRM

-.0092
-.0032
-+0061
<. 0094
-.0115
-+ 0125
-.0093

AVERAGE OF

CONFIGURATION 2?7

cm

<1336
<1441

.1376
<1343
+1314
«1321

1338

ABOVF

CONFIGURATJON 22

cym

«2073
«1990
2025
2066
»2101
2135
«2069

ABOVE

CONFIGURATION 21}

CSF

—-4184
~a4750
~.4399
~e4203
-« 4280
-.4569
~+4160

VALUES

CSF

-. 7632
~.7528
~. 7490
~. 7596
=~ T963
~«8604
~. 7608

VALUES

CcHI

90.0
90.0
90.0
90.0
90.0
90.2
90.0

90.0

CHI

90.0
%0.0
90.0
90.0
90.0
90.0
90.0

90.0

[ 4] CSF CH1
«00t4 -.0007 90.0
0010 -,0031 9J.0
<0016 -.0031 90.0
0018 -,0019 90.0
«002¢ -,0068 90.0
+0016 -.0051 90.0
.0014 -.0007 90.0
ABOVE VALUES 90.0
CONFIGURATION
cYM CSF CHe
40289 ~.1199 90.0
.0313  -,1851 90.0
«0297 -.1472 90.0
<0290 -.1199 90.0
«0303 -,1206 90.0
+0347 -,155¢ 90.0
«0290 -.119% 90.0
ABOVE VALUES 90.0

CONFIGURATION 21

cym

«0667
«0T46
«0690
. 0673
«0692
.0782
<0674

ABOVE

CSF

-.3319
-.4173
-.3704
-.3334
-.3513
-. 4151
-.3313

VALUES

CHt

90.0
90.0
90.0
90.0
90.0
90.0
90.0

90.0

21

(243314
+0000

(223314

.00
0000
.0000
+0000
0000
.0000
«0000

0009

CT1sste

. 0000
«0000
2000
.0%00
. 0000
+2000
+ 0000

+0000

[ 23344

. 0000

CTSSIG

CHSS1G

« 00000
.00000
« 00000
-00000
« 00000
.00000
« 00000

« 00000

CHSSIG

.00000
00000
«00000
+.00000
00000
-00000
« 00000

« 00000

CHSSIG

+ 00000
»00000
« 00000
-00000
- 00000
00000
+ 00000

.00000

CHSSIG

+ 00000

00000

00000

CHSSIG

+ 00000
00000
« 00000
»00000
+00000
+«00000
+00000

.00000

vr

- N=X- R N. X~ N-
e
ovowooo

0.3

3208.2
329.0
329.0
329.4
329.4
329.0
329.0

329.0

328.6
130.2
33C.2
330, 2
33n,?
330.2
330.2

329.9

328.6
330.2
330.6
330.2
330.6
331.0
330.6

330.2

328.6
328.6
328.6
328.6
328.6
329.90
328.6

328.7

0s

328.2
329.0
329.0
329.4
329.4
329.0
329.0

329.0

Qs

32B.6
330.2
330.2
330.2
330.2
330.2
330.2

329.9

oS

328.5
330.2
330.6
339.2
330.6
331.0
330.6

330.2

s

328.6
328.6
328.6
328.6
328.6
329.0
328.6

320.7

Qs

325.5
326.2
326.2
326.2
325.5
325.8
325.8

325.9

cyns

1336
<1441
« 1376
1343
<1314
. 1321
1335

cyms

2073
» 1990
2025
« 20664
«2101
+2135
«2069

CYMS

+0014
«.0™M0
-0016
0018
0021
«0016
<0014

CYMS

«0667
« 0746
«0620
<0573
0692
0782
« 0674

CSFS

~.4184
~o k750
~<4399
~.4203
~e4280
~. 4569 g.
~o4160

CSFS

~ 71632
~.7528
~eT490
~. 7596
~«7963
~. 8604

~7608 f

CSFS

~.0007
~. 0031
~.0031
~. 0019
~+0068
~+0051
- 0717

CSFS

~.1199
~.1851
~«1472
~«1199
~e12n6
“.1554
-.1199

CSFS

=.3319
~.4173
-.3706
~«3334
-=35113
- <4151
-.3311

39

=
.-
3
A



APPENDIX

RUN 104 CONFIGURATION &1
POINT V,KT ALPHA BETVA CNF CAF cPm CRM cyn CSF CHI CTSSIG  CHSSIG vT o s cyms CSFS

2069 15.0 -.0 -180.0 .Ol4s -.1920 <0764 «0249 -~,0930 «5T91  &4.4 0458 .00158 192.7 36.6 268.2 -,0127 +0791
2070 14.9 «0 -170.0 -.1242 -,1200 +0RB9 .0327 1.0501 43.9 ,0457 .00154 1936 35.R 268.8 -.0206 Sl6C”
2071 15.0 +0 -160.0 -.3900 -.1411 1265 .0328 1.3551 64.1 .0&58 .00169 193.2 36.2 269.,0 -.0278 1826
2072 15.0 «0 -150.0 -.5324 -.l617 1302 0320 1.5640 44,6 ,0458 .00175 193.0 36,6 269.0 -,0340 »2137
2073 15.0 «0 -140.0 -,5020 -.1911 .0885% .0368 1. 9024 44.5 .0455 .00176 193.0 36.6 267,64 -,0407 +26C6

2074 15.0 20 ~130.0 -.2159 -.2441 - 0499 « 2450 2.4616 44,5 .0453 ,00178 192.9 36.6 266.4 -,(0688 .3386 g
2075 15.0 0 -120.0 0940 -.2322 0029 «0542 3.1204 44.7% 0453 L00174 192.7 36.2 ?265.3 -.0%92 4263
2076 14.9 0.0 -110.0 «2460 -~.1790 -~-.0037 « 0656 3.7114 44.0 .06453 .00166 192.7 35.8 265.1 -.066N0 . 5020 -

2077 14,7 -0 -100.0 4077 -.0909 -~.0042 0790
2078 14.6 -0 -90.0 +6510 «0402 -.0142 0882
2079 15.3 -«0 -180.0 0615 ~-.0843 -0828 0243

4. 3391 43.4 L0452 .00149 192.9 35.1 263.9 -,0728 5764
4.7571 43.0 .0451 .00133 192.9 34.7 263.0 -,0796 . 6270
5833 45,0 .0459 .0C159 192.6 37.8 269.4 -,0130 «0819

2080 15.3 ~«0 170.0 -.0200 -.1243 L0911 .0065 -.0206 +0904 45.1 .0658 .00160 192.5 37.8 268.9 -.0029 .0127 .
2081 15.3 ~+0 160.0 -.214% -.1721 «10%3 -,0103 0604 -,4143 65.0 .0459 .00165 192.5 37.8 269.2 .0085 -,0587 h
2082 15.2 -.1 150.0 -.3212 -.1819 +1216 -.0240 «1449 -,9874 44.9 ,0458 00173 192.4 37.4 26R.0 ,0202 -.,1379
2083 15.0 ~s1 140,0 =-,2923 -.2066 «1251 -.03%4 <2478 -1.7514 44,6  ,0456 00172 192.3 36,6 266.0 0341 -,2417
2084 15.0 -+l 130.0 -~-.0987 -,221¢6 +1013 -,0420 23560 -2.4230 44,3 L0655 .001T78 192.3 36,6 265.7 L0491 -.3341
AVERAGE TP SPEED RATIO = 040 AVERAGE )F ABOVE VALUES 44.3 L0656 .00165 192.8 36.5 267.1
RUN 105 CONFIGURATINN 41
POINT V,KT ALPHA BETA CNF CAF cPm CR%™ cyM CSF CHI CTSSIG  CHSSIG vT Q Qs CYMs CSFS f
2092 20.1 +0 180.0 1635 -.1454 .0078 <0146 -,0389 .2831 54.8 .0485 .00261 192.7 65.4 312.7 -.0082 <0594
2093 20.2 «0 -170.0 «1403  -.0967 0107 0272 «5965 S54.9 .04R6 .0028C 193.4 6602 313.9 -, 73 1257
2094 20.1 0 -160.0 -.1%06 -.0611 20317 « 0365 « 8552 54.8 ,06486 .J0299 193.2 654 12,4 -.026R «1B11
2095 20.0 «1 -1%50.0 -.A374 ~-,0586 0596 0374 1.0662 54.6 .0686 ,00301 193.2 65,0 312.0 -.0N319 «2221
2096 20.0 «0 -140.0 -.4555 ~-,2612 <0937 0316 1.3475 S4.8 .0481 .00704 1931 85.0 329.4 -.032¢F +2R31
2097 19.9 «0 -130.0 -,2557 ~-.3790 0693 <0347 1.6402 54.5 .0480 ,00708 192.9 63.8 07,3 -,2349 34605
20968 19.8 <0 -120.0 -.1881 -.3853 « 0594 «0403 2.0408 54.3 .0479 .00299 192.9 63,4 306,0 ~.C403 +4229
2099 19.7 «0 -110.0 -.1578 -.3857C « 0666 «0650 -,2208 2.4558 53.9 .,0478 .00284 192.9 52.6 304.7 « 5048
2100 19.8 +0 -100.0 -.1131 -.2915 0570 <0495 ~,2386 2.816T7 53,7 .04TT .00263 192.9 62.2 303.8 «5TT73
2101 19.4 -«0 -90.0 -.0809 -.23%4& 0820 «0576 -.2492 3.,2088 S3.1 .0476 ,00263 192.9 1.1 302.1 . 6484

2102 20.2 -0 180.0 1498 -.1209 .0108 0138 -,0367 «2804 55,2 .06485 .00279 192.9 66.2 311.9 -,0078 0598
2103 20.2 ~«0 170.0 J0971  -,169S +0140 -.0003 «01%3 -,0798 S55.2 .0484 .00270 192.8 66.2 311.4 .C032 -.C17%
2104 20.2 -«0 160.0 «0067 -,2006 +0201 -.0136 0749 -.4396 55.1 .04RS .002686 192.8 A6.2 311,6 L0159 -.293%&

2105  20.1 -.0 150.0 -.1900 ~-.2130 <0356 ~-,.02%6 «1329 -~-.8653 S54.8 (04R3 .00249 192.9 65.4 310.C .0280 -.1825

2106 20.0 —ed 160.0 =-,5138 -,2041 «0357 -,0351 21926 -1,2897 54.7 L0682 .00240 192.8 6%.0 30R.7 L0405 -.271¢

2107 19.9 -.1 130.0 -.7914 -.2027 «0356 -.0414 22441 -1.6448 S6.1 .0485 .00236 192.6 63.8 308.8 .0504 -.3399

AVERAGF TP SPEED RATIO = ,053 AVERAGE )F ABOVE VALUES 54.% .0482 .00274 193.0 64.6 339.0 1
RUN 106 CANFIGURATION 41

POINT VKT ALPHA BETA CNF CAF [4.] CRM CYm CSF CMT CTSSIG  CHSSIG vr [} Qs Cy%s CSFe

2115 2542 0.0 180.0 1812 -.09869 + 0053 «009% -~,0210 «1356 62,8 .0%18 .00348 190.9 102.8 360.C -.0060 0387

2116 25,2 «Q -170.0 2111 -.08%7 0033 .0218 -.0574% <4082 62,9 .0%519 .00349 190,6 103.2 L1171
2117 25.1 «0 -160.0 <1545 -,0004 +0080 . 032% 1021 <7192 62,8 .0518 .00349 190.6 102.4 <2054 N
2118 25.1 «0 -150.0 -.2233 -,0023 0272 <9520 62.8 .0519 .00335 190.5 102.4 358.8 -.N408 2717 ~
2119 2%.0 «1 -140.0 -.5776 -.0174 « 08652 «03%4 -,1654 1.1367 62.5 .0518 .00313 190.6 121.2 357.5 -.0468 37210

2120 24.9 «0 -130.0 -.3819 -,1258 «0492
2121 2s.8 «0 —120.0 -.0940 -,2427 20473
2122 24.6 «0 -110.0 -.0783 -,2608 + 0433

1.3107 62.4 .051%5 00305 190.6 100.4 354.8 -,047S «3711
1.5111 62,3 L0512 .00284 190.4 99,6 352.3 -.0424 4276
1.7999 61.9 .9%17 00261 190.4 98.1 350.0 -, 0415 « 5043

2123 25.0 «0 ~100.0 -.1474 -.2186 <0279 2. 0156 62.3 .0512 .00246 190.& 101,2 353,.8 ~.0%43 5766 Y
2124 25.2 0.0 -90.0 -.31%0 -.1919 «N1&s «0472 -,1692 2,1798 62.3 .2514 ,00220 192.4 102.8 3%6.% -.N4BA .« 6285

2125 26.0 -«J 180.C <1875 -.0T22 «0091 7090 -.0192 «1280 63,8 ,0%23 .00281 190.° 109.1 368.6 -,0057 2379 -
2126 25.5 -.0 179.0 <1560 -,0978 +0089 -,0021 0171 -.1148 63,4 .0S17  .0C384 191%.,9 175.5 362.2 L0080 -, D31€

2121 25.5 =N 163.0 .0A89 -,1215 «0ll7 -~.0132 +0666  -.3983 63,3 L0516 L0029R 191.0 115.2 ?61.5 0193 -,115°

2128 25,4 ~e) 150.0 -.05CHh -.126¢ «0137 -,.024% «1205 -, 7110 632.0 L0516 .00395 191.1 1Y4.4 67,8 ,C¥W%9 -,20%7

2129  25.2 ~«0 140.0 -.,2146 -.1253 0062 -.0340 1620 -1.0455 62.7 L0515 00291 191,989 102.8 359,72 L0665 -,3030

2130 25.9 =el 130.0 -,6375 -.1453 -.0093 -.C38¢ 21899 -1.30764 62,7 L7517 L0029 197.8 101.2 257,2 ,0S38 -,.37CS

2131 25.9 -t 120.0 -.859C -.1322 «0426 ~.C378 <2177 =1.6699 62.0 .051& L0040l 190.6 10C.8 56,2 L, hl& -,4727

AVERAGF TIP SPFED RATIO = .068 AVERAGF NF ABOVE VALUFS 62.7 L0516 ,00338 197.7 102.5 7258.C

ORkign,
1o V4
F p OORL SAGE Is

q ALITY .
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-

POINT

2165
2166
2167
2168
2169
2170
2171
2172
an
2174
2175
2176
21717
2178

2179
2180
2181

2182

2183
2184

AVERAGF TIP SPEED RATIO =

POINY

2193
2194
2195
2196
2197
21948

VKT ALPHA BETA
30.% -+7 ~180.0
30.0 «0 -170.0
30.4 0.0 -160.0
30,3 -0 -150.0
30.3 o1 -143.0
30,3 «0 ~130.0
30.3 +0 -120.0
3.4 «0 -110.0
30.3 «0 ~100.0
30.4 -0 -89.9
30.2 0.0 180.0
34 =0 170.0
30.3 -«0 160.0
30.3 -«0 150.0
390.3 =+0 140.0
30.4 -.0 130.0
30.4 -+0 120.0
3).3 -.1 1l10.0
30. 4 ~el 100.0
30.5 =.l 99.C

VeKT ALPHA RETA
30.4 «0 -180.0
30.64 -10.0 -180.0

30.3 -4.9 -180.0
30.6 ~+0 ~1080.0
30.5 5.0 -180.0
30.5 10.0 -180.0

+0636
—.2841
~e2577
-.5398
=.5046
-.5021
~«5596

-081

CNF

+ 1758
1585
#1751
<1686
0836
+ 0204

AVERAGE TIP SPEED RATIO = .082

VKT ALPHA BETA
30.3 -0 160.0
30.3 -9.8 160.0
30.4 -5.0 160.0
30.4 «0 162.0
30.4 S.1 160.0
30.5% 10.9 160.0

CNF

1122
1427
+1301
«1106
« 0239
~.0212

AVERAGE TIP SPEED RATIO = .0A2

POINT

2219
2220
2221
22722
2223
2224

AVERAGE TIP SPEED RATIN =

K1 FTY¥YY

VKT ALPHA RETA
30.4 «2 ~160.0
30.4 -9.9 -160.0
30.3 4.9 -160.0
30.4 «0 -160.0
30.5 5.1 ~160.0
30.5 10.1 -160.0

CNF

1915
+1358
1586
« 1979
.1298
«0722

082

CAF

-.0993
-. 0629
~.0040
0192
- +0063
-.0150
0754
~. 1876
-.1933
~e1862
—el161
~«129¢4
-e1352
—.1147
=.1117
-.1056
~el261
=. 1262
-.1028
-.0939

CAF

~.0510

«0230
-.0130
-.0388
~.0720
-«0961

CAF.

- 0766

+0080
-« 0190
~.0597
-«0965
—e1349

CAF

0296
.0855%
<0593
0340
=<2075
- 0429

RUN

0674

RUN
cPu

. 0101
.0051
+ 0092
0112
0078
«0123

RUN
cem

«0lt6
«0019
«0059
.0128
<0166
0207

RUN
cen

-.0021
0017
+0000

-. G018
»0022
+0130

APPENDIX
107 CONFIGURAT TON 41
CRM cyn CSF CHI
«C067 -.0141 .0886 68.7
«0177  -,0484 3142 68.2
<0275 -,092¢ +6255 68.6
<0317 -.133& <8739 68.5
<0318 -.1656 11,0332 68.2
« 0319 -.1847 1.2319 68.3
<0298 -,1703 11,2683 68.2
+0320 -.1341 1.3591 68.2
<0364 ~-.1618 1.565 68,1
« 0602 -.1484 1.6423 67.9
<0071 -.0162 <0926 68.3
-.0027 «01%9 -,1038 68.4
~0116 <0604 -.3637 68.4
-.0206 «1153  -,6659 68.2
~-.2278 L1517 -.8421 68,2
-« 0334 <1893 -1.1515 68.2
-.0353 <1975 -1.3541 67.9
-.0325 <2127 -1.5613  67.9
-.0337 #2135 -1.5457 67.9
-.03465 «2028 -1.4930 67.9
AVERAGE TF ABOVE VALUES 68.2

108 CONFIGURAT INN
CRM cym CSF CHI
« 0067 -.0145 «0784 58,6
0033 -,0087 .0380 69.3
<0049 -.0113 «0334 68.8
<0066 -.0137 «0736 68.9
<0076 -.018% .0887 68.6
+0085 -,0218 .1303  68.7

AVERAGE NF AROVE VALUES 68.8

109 CONFIGURATION 41
CcRM cym CSF CHI
-.0119 0633 -,3620 68.3
~+0072 <0679 -.2939 69.4
~.0089 «0636 -,3229 69.1
-.0117 <0628 -.3552 68.9
-« 0127 <0664 -.3954 68.3
-.0138 <0721 -.3934 68.6

AVERAGE DF ABOVE VALUFS 68.8

e CONFIGURATION 41
CRw (A4, ] CSF cuMl
+0272 -.0907 6124 68,8
.0158 -,0838 4294 69.9
<0220 -.0839 <4765 69.1
«0272 -.0908 6172 68,9
.0286 -.1028 +6703 60,7
«0279 -.1133 7187 69.2

AVERAGE OF ABOVE VALUES 69.1

'S

&1

CTISSIG CHsSIG

« 0567
«0%45
« 0545
«0546
<0547
0545
« 0545
0541
« 0541
0543
« 0543
<0544
<0540
+0538
.+ 05239
+.0539
0544
. 0538
<2938
« 0536

-00432
+« 00449
« 00466
+00472
+ 00464
00468
« 00458
«20&49
«00428
00401
« 00430
«20422
« 00401
00389
«00376
00375
00364
« 00365
00367
«00370

« 0542 ,L00417

CYSSIG CHSSIG
« 0546
0620
«0569
«0547
.D507
0467

00416
200481
+00413
-00380
.0C323
«00249

<0543 ,00377

CYSSIG THSSIG
«0540
«0605
0569
« 0541
+0506
<0470

«00463
«00526
00491
« 00484
00428
200343

+ 0538 .00456

CTSSIG  CHSSIG
. 0542
+0604
+ 0569
20546
« 0506
<0468

« 00491
00582
.00518
«00532
00553
+00549

«0539 ,00538

vY

190.9
19t.2
191.0
t90.8
191.2
190.7
191.4
191.5

191.5

192.3

vT

191.9
190.9
192.0
189, 4
191.0
191.6

191.0

vT

192, 6
191.1
191.3
190.1
192.2
191.7

191.5

vr

191.6
191. 4
192.1
190.2
192.4
191.7

191.6

167.7
143.3
146.5
145. 7
145.3
15,7
166.1
146.5
145.7
146.5
144.9
146.9
146.1
145.3
145.7
166.5
146.5
145.7
146.9
14T.7

146.1

146.9
146.5
145.7
148.5
148.1
167.7

147.2

145.3
1645.3
146.5
146.9
146.9
148.1

166.5

146.9
146.5
145,.7
146.5
147.3
167.7

146.8

Qs CYns

412.6 ~,00%50
409.1 -.0169
411.8 -.0329
411.0 -.0473
417.3 -.0583
41N.1 -.0656
412.8 -.0603
411.3 -.0478
409.6 -.05%
412.2 -.0528
412.% -.0057

415.1 .0056
412.7 .0214
411.1  .0407
“Yl.6 L0537
411.9 L0673
414,22 L0699
409.6 .0757
410.2 .0T66
410.9 .0729
&11.7

0s CYMS
417.6 -.0052
448.1 -,0929
©25.9 -.0039
410.4 -.0950
394.9 ~.0069
376.4 -.0085
411.4

Qs cyms
4“12.4 .0223
460.4 .0224
424.3 .0220
408.0 .0226
396.4 .0246
378.¢  .0782
410.0

[ cy™s
412.3 -,0323
441.8 -.0278
426.2 -.0287
410.1 -.0324
397.1 -.0381
377.3 -.0643
410.8

CSFS

<0314
-1101
<2225
+3098
<3641
<4376
449
<4841
«5572
«5837
«0325
-.0367
-.1287
~.2353
~e29A1
~ <4095
~e%789
—.5486
-.5532
-.5369

CSF<

<0265
«Cl24
0114
» 0266
0332
«N511

rSFS

~e1275
=.0970
-a1115
~.1279
=+ 1465
~«1539

CSFS

<2182
1424
1629
. 220%
«2486
. 2813

P

YTEEEirIei



POINT VKT ALPHA

2238
2239
2240
2241
2242
2243
2244
2245
2246
2247
2248

AVERAGF TIP SPEFD RATIO

POINT

2314
2313
2316
317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330

AVERAGE TIP SPEED RATIO

POINT

23
2332
2333
2334
2335
2338
2337
2338
2339
2340
2341
2342
2343
2344
2345
2348
2347

AVERAGE TP

42

¥ VY ¥ YRy RIDYEEERIE R .

45.6
45.6
43.3
4%.2
45.4
45.2
45.6
45,6
45.4
45.4
45.4
45.4
45.4
45.7
45.4
45.4

-0
-0
0.0

~<0
el
-0
-0
.l

VKT ALPHA
13.% =0
15.2 «0
15.1 .0
151 -0
15.1 -0
15.1 .0
15.0 «0
14.9 0.0
16.7 0.0
14.6 -0
15.1 -0
15.1

15.1

15.1

15.1 =l
14.9 =l
14,0 -l

VKT ALPHA
19.9 =0
20.0 =0
20.3 =0
20.3 <0
20.2 -0
20.2 0
20.0 0
19.9 0.0
19,8 -0
19.9 =-.0
20.6 =0
20,5 =0
20.5 el
20,4 =l
20.4

20,2

20,0

BETA

180.0
-170.0
~160.0
=150.0
~139.9
-130.0
-120.0
-110.0
=-100.0

-89.9

180.0

170.0

160.0

150.0

140.0

130.0

BETA

i180.0
-170.0
~-160.0
=150.0
~140.0
-130.0
-120.0
-110.0
-100.0
=90.0
180.0
170.0
160.0
150.0
140.0
130.0
120.0

BETA

180.0
-170.0

CNF
0948

CNF

.08138
=-. 0040
- e2694
-.4690
~.4123
-e2623

0075

1388

0158

1193

2357

2706

.l166
~.0549
-.1357

0142

.1618

= 040

« 20861
1286
“e3024
-.5832
~.2748

SPEED RATIO = 054

CAF

-.0551
~.0341)
-0115
«0361
«0125%
~.0182
-.0537
~.0768
-.1327
~.1158
~. 0824
-.0886
-.0833
-+0568
~e 0631
—+0405

CAF

-.1803
-.0800
-.1087
~.1076
-.1778
~e2130
~.1978
~. 1589
~.0659

.0310
-.07083
~e 1435
-.1681
. 2061
~.2333
-.2812
~.3084

CAF

~.0610
0156
<0540
«0492
~+1494
-+ 2620
~e.2614

-=e 2272

~e.1686
-.0898
=« 0426
~.0884
~+1203
~+1432
~«1456
~+1605
~.1743

APPENDIX

CONFIGURATION 41

twm

~.00%6
~+0344
~.0779
~e1235
~+1596
~.10876
~.1835
= 1610
~.1298
-.1216
=.0068
+0223
«0621
<1113
<1473
«1850

CSF

« 0424

1.1902

0410
-. 0976
-+3100
-. 5840
- 7722
-. 9756

AVERAGE IF ABOVE VALUES

RUN 111
CPu CRN
«0091 »0031
« 0032 + 0106
+0070 .0178
« 0030 <0196
0014 0184
« 0297 . 0170
«0117 0141
«0252 <0161
0255 0160
«0234 <0174
+00646 +0033
<0070 -.0036
«00646 -.0097
+0060 =-.0146
«0L78 -.0172
<0167 -.0161
RUN 112
com (4 1]
- 0452 . 0233
+0697 0354
- 1160 0365
ol167 .037¢
0910 « 0443
<0844 0542
.0763 «0655
.« 0925 «0802
2205 0980
<3373 1181
«0524 <0241
« 0458 <0037
<0618 -.0133
« 0928 -.0310
<1061 -.0434
+0879 -,0516
<0331 -,059%
AVERAGE
RUN 113
(oL ] CRM
+0072 0130
.« 0244 « 0291
+0310 <0405
0650 « 0406
«1080 «0368
« 1060 « 0409
el163 +0483
.1301 <0545
+ 1450 -0626
<1785 <0151
+0072 0115
-0104 -.0025%
«0071 -.0176
+0162 -,0315
20229 -.0428
+0491 -.0486
-0897 -.0%519
AVERAGE

CONFIGURATINN 43

Cym

-. 0677
~.1585
~e2404
-.3216
-.3768
-.4530
~.5513
—.6385
-« 7937
-+9092
~.0674
3210
<1230
2410
3772
«5217
«6438

" ABOVE

CONFIGURAYION 43

cyn

-.02%8
- 1083
-e1761
2206
2317
~+2605
~.3082
~+350%

JF AROVE

CSF

<4126
<9393
1.7064
1.6173
1.95%6
2.5129
3. 1949
3.8186
4. 5272
5.1541
«&l42
-. 0678
-.6830
-1.330%
~2.0253
-2.7829
-3.3790

VALUES

CSF

«1960
6141
«9019
1.1537
1.4077
1.7194
2.1597
2. 9628
3.0051
3. 5235
1640
-+ 1621
-.5753
-1.0406
-1.3985
-1.08122
~2.4034

VALLES

CHI

77.7
7.3
T6.6
76.3
T6.7
T6.7
17.2
17.%
T8.0
78,2
76.9
77.0
T6.7
76.9
77.2
77.3

T1.1

CHI

46.2
45.7
45.4
45.5
45.5
45.5
45.3
45.0
44,1
43.7
45.5
45.6
45.6
45.6
45.6
45.0
44.7

45.3

CHi

55.2
55.5
55.0
55.7
55.8
55.6
55.3
55.1

CTSSIG

. 0818
+0609
+0612
<0618
0621
<0616
+ 0614
0812
<0574
3566
+0650
<0544
0653
« 0645
«0628
«0A27

+0619

€YSSIG

<0457
<0456
<0456
0455
« 0456
04953
+ 0452
0452
« 0451
+065)
« 0457
«J456
<0456
<7454
- 04%3
<0455
« 0454

<0654

CTssiG

« 0484
0485
+ 0487
0487
<0484
0484
-0480
- 0478
<0479
« 04RO
<0484
. 0482
0480
+ 0479
0481
<0481
+04R0

<0482

CHSSIG

«00476
-.00351
-+ 00885
-.00919
-.00338
=~«J0150

+ 00140

220422

+00578

«00660

00105

+20071

-00028

« 00025

+00200

+ 00352

« 00026

CHSSIG

00217
.00208
«C0207
00200
«00189
00176
00155
~00130
< 00105
.CCOT7
« 00235
+00244
+ 00256
00260
« 00264
00268
00270

00204

CHSSIG

+00299
+00298
»0029%
00287
00278
00260
«00242
00209
00177
00132
«N0322
00317
«00324
00333
«00332
« 00331
00335

00282

vr

193.1
191.5
191.9
191.2
191.2
191.9
190.5
191.7
19t. 4
19t.1
191. 4
191.6
191.46
191.5
191.)
191.2

191.4

VT

191.2
t?3.9
199.7
19%.6
199.6
197. 4
190. 4
190.3
190.@
191.1
190.7
190.7
190.7
190.6
19%.4
190.4
190.5

190.7

vT

190. 6
190.6
190.5
190.6
199.5
190.4
190. 4
190.5
190.%
190.5%
190.7
190.8
190.7
190.9
190.7
190.%
190.7

190.6

329.8
330.2
320,86
325.1
327.4
32%5.1
330.6
329.8
A27.4
327.4
3271.0
327.8
327.4
332.1
327. 4
327.8

328.2

18,2
3t.n
36.2
3b. 2
6.2
16,2
35.8
35.5
6.7
33.9
36.2
36.2
36.2
36.2
36.2
35.5
35.1

36.0

63,4
h&,2
65.8
85.8
£S5, 4
65.0
64,2
63.8
63. 4
53.8
68.5
67.7
&T.7
67.0
67.0
65,8
64,2

65.5

Qs

637,3
628.5
629,85
£24.2
639.5
624.8
628,.2
62R.7
608.1
603.2
645, 2
543,2
667.4
647 .5
633.5
633,86

630.9

os

252.5%
267.3
258 .R
25R.1
257.6
2%6.9
255.9
255.4
255.6
254.7
259.8
259.1
259.8
257.7
?257.2
257.0
256. 5

257.8

S

299.4
300.6

01,7
301.6

CYMS

-.0029
-. 2181
=e0%07
=+ 0643
~.0A29
~.0976
-.0965
~.CR4R
~.0699
~«0660
=, 0734
0116
« 0314
<0571
« NT81
957

cyus

-.0756
-.n228
-.0337
-. 0457
-.053)
-, 3639
-.0772
-.0887
-.1cts
-.1209
-.0096
L0029
0172
.0339
.0537
o120
. 0880

CYMS

-.0050C
-.C227
=.03R?
—.0478
—e 0502
=0562
=« 0K60
=.0748
-.C87%
-.1172
=+ 0065
0002
« 02673
«0445
0603
<0753
+0926

CSFS

.022"
+299%
#225%
« 1533
4236
. 5103
5227
.53
<5934
«h4b0
« 1208
-.0407
-. 1568
-.2995
~.3991
-.50%3

rSFS

JNRO7
e1334
.1829
.227
$2752
. 35564
ko7
«5302
6147
« 6856
0578
=. 009%
-.09%6
~.1871
~.2854
-.38239
~e4619

CSFS

0415
<1312
«19%6
« 2499
«30%2
<3717
4825
+ 5471
<6272
7504
« 0366
=0362
-. 1281
-,2200
~+3082
~+3918
=.5130




POINT

23%5
2356
2357
23s8
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371

AVERAGE V(P

POINT

2319
2380
2381
2382
2383
2384
2385
2386
2387
2308
2389
2390
2391
2392
2393
239
2395

AVERAGFE TYIP SPEED RATIO

VeXT ALPHA
25.1 -.0
25.1 0.0
25.0 0
25.1 «0
25.2 .0
25.1 «0
25.0 «0
26.9 «0
24,7 -0
24,7 0.0
25.5 -0
25.5 -0
25.5 =<0
25.4% “al
25.3 ol
25.3 el
25.0 -ot

SPEED RATID

VoXKT ALPHA

30.2
30.2
30.2
30.1

30.0
30.0
30.0
29.9
29.7
29.7
30.4
30.2
30.2
30.0
29.9
29.7
29.6

POINT V,KT ALPHA

2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418

44,7
4.6
44,8
5.7
44,5
44.8
44,7
44.5
4.9
44.8
&4, 7
4.5
44,7
46,7
“6. 7
44,5

=t

BETA

180.0
~170.0
-160.0
~150.0
-140.0
-130.0
-120.0
-110.0
-100.0

~90.0

180.0

170.0

160.0

150.0

140.0

130.0

120.0

BETA

180.0
-170.0
-1€0.0
-150.0
=140.0
-130.0
-120.0
-110.0
-103.0

~89.7

180.0

170.0

160.0

150.0

140.0

130.0

120.0

RETA

-180.0
-170.0
-160.0
-150.0
—140.0
-130.0
~120.0
-110.0
180.0
170.0
160.0
150.0
140.0
130.0
120.0
110.0

CNF

« 1574
+1453
1738
-.0529
-.3742
=+3663
~.2025
-.1496
~.2618
-.3885
1615
«1363
«1284
~.0254
-.0775
~e 4649
-.T7090

= 081

CNF

1032
«0501
«0448
-« 0397
-e2928
~.1518
~.21084
-.2013
1101
+082%
«0595
0664
~.2242
-.1178
-.1571
- 2527

AVERAGE TIP SPEED RATIO = ,120

PDINT

2426
2427
2428
2429
2430

VeKT ALPHA
29.8 0.0
29.8 -5.0
30.0 «0
30.0 5.1
30.0 10.1

BETA

180.0
180.0
180.0
180.0
180.0

«0052

AVERAGE TIP SPEED RAVIO = .080

H Y VTV N YRV TR D EERO B

CAF

-«1188
-.0709
0011
-.0117
-«0l41
-.1363
-.2285
~.2289
-.1811
~-1154
~+1045
~.1377
-+ 1550
-«1702
-.1793
-.1985
-.1827

~e2045

CAF

-.0864
—« 0485

0157
+ 0687

<0246
~+0255
~.0556
-.1109
-+ 0991
-.1110
~.1121
-.0982
-«1014
-.0918
~«1305
-.1070

CAF

~e 1663
~s1353
-.1635
-.1682
-.1799

«0%900
+0869
-. 0058
-.0027
~. 0114
-.0278
- 0039
.0008
.0539

APPENDIX
114
CRM cyn CSF
.0008 -.0112 1315
.0243 -.0801 «h448
0375  -.1544 «8265%
+0396 -.19M <9749
<0407 -.2331 1.2642
20372 -,24061 1.4549
0614 -—,2586 1.6960
«04TT -.2T777T 1.9919
<0539 -.3049 2.2658
«0610 -.3875 2.5888
. 0083 ~.0090 1150
-.0040 <0611 -, 1607
-+ 0162 <1078  -.495
-.0292 <1706 - ,833%
~. 0406 22299 -1.1496
-.0458 «2860 - 1.4%03
-+ 0471 «3398 -1.8951
AVERAGE OF ABOVE VALUES

RUN
com

-. 0048
<0092
.0128

-<0094
<0489
«0656
.0816
+0699
0523
<0610

-.0035

~. 0046

—.0141

-« 0206

-.0087
<0050
<0313

« 0388

RUN
ceM

-.0097
~.0124
-+ 0095
-.0072

0015

115
(o1}

«0058
0193
«0226
<0365
. 0390
«0369
- 0381
<0419
<0474
» 0530
0058
- 0054
-.0152
~. 0252
-«0353
- 0422
~+0440

CONFIGURATIDN 43

CHI

62.8
62.9
62.7
62.8
62.8
62.7
62.7
62.4
62.1
61.8
63.5
63.5
63.5
63.2
63.0
62.7
62.1

62.8

CONFIGURATION &3

cYM

-.0022
-.0678
-.1392
-+199
—. 2244
—.2411
~.2391
- 2505
~e2736
-<3111
~.0017
<0446
1017
« 1644
.2223
<2714
3103

AVERAGE JF ABOVE

116
CRM

-0020
«0125
.0233
«0273

-0270.

« 0243
<0243
« C247
0023
-«0072
-+0157
-« 0202
~.0223
~.0239
~.0232
-.0242

CSF

- 0808
+3180
«6612
<9491
1.107¢
1.2904
1.4097
1.59%5
1.8230
1.9718
- 0740
~e1593
- 4509
- 7099
— 1.0444
~1.3047
—1.6345

VALUES

CH1

68.5
68.6
68.5
68.4
68,2
68.1
68.1
68.1
67.6
67.3
68.5
68.4
68.4
68,2
68.1
67.6
6T1.2

68.1

CONFIGURATION 41

cym

0075
~.0574
~<1294
~e 1941
—.2288
-«2403
-+2355
-.2322

»0052

« 0560

1151

«1701

2192

2575

«2624

«2%93

AVERAGE IF ABOVE

(8%
CRM

« 0058
<0042
0060
+0065
. 0078

CSF

« 0309
«2101
« 4793
7602

-1.1052
-1.1720
-1.2202

VALUES

CHT

T7.6
TT.2
77.3
17.2
77.0
77.2
T7.2
17.2
77.5
T7.5
TT7.5
T7.4
TT.4
T7.4
TT7.4
77.3

77.3

CTSSIG

. 0509
0510
«0512
<0514
<0514
«0513
#0511
. 0500
<0507
. 0508
0516
.0513
0511
« 0509
0508
.0512
0513

L0511

CTSSIG

<0545
<0548
»0548
« 0547
0547
<0548
<0545
+0541
«054]
<0542
« 0545
<0543
0540
.0538
«0537
<0540
<0544

«0543

CT1sS16

+ 0626
0625
- 0626
«0630
« 0637
0634
+0633
«0631
» 0623
0620
« 0618
+0615
<0621
«0617
<0616
.0613

« 0624

CONFIGURATION 43

CSF

«0842
0608
- 0914
«0971
.1310

AVERAGE IF ABOVE VALUES

CH1

67.5
68.2
67.9
67.8
68.1

87.9

CTSSIG

<0554
«0578
«0552
-0518
0476

«0536

CHSSIG

00372
00377
00369
+0036%5
00355
«00342
00327
+00303
«00271
00243
00387
«00376
00369
-00368
00364
+ 002365
00364

+00348

CHSSIG

00505
.00519
+00523
. 00507
+00480
« 00672
«0D445
«00423
.00388
<00342
« 00503
.00503
00491
+00482
» 00475
00483
« 00451

« 00469

CHSSIG

+00715
00701
+ 00699
00700
« 00669
00675
« 00650
-00627
-00708
«00704
»00701
-00689
+006T6
«00691
00695
00702

« 00688

CHSSIG

-J0453
«00483
00454
+ 00410
00372

+00434

vT

192.4
191.8
191.5
191.2
191.1
190.9
190.9
190.9
190.8
190.7
t9l.1
19t.1
191.2
191.2
191.4
191.1

191.1

191.?

191.2
190.7
190.7
190.7
190.4
190.2
190.2?
192.2
190.9
191.5%
192.1
192.1
192.1
192.1
192.2
192.1
192.2

191.3

vr

190.8
193.1
193.4
192.%8
192.5
191.7
1N.7
192.2
192.2
192,2
192.1
192.2
192.0
191.6
191.5
191.5

192.1

VT

192.3
192.6
191.0
190. 6
191.1

191.5

101.2
101.2
100.8
101.2
102.0
10142
100.8

99.6

98.5

98.5
105.2
105.2
104.8
103.6
103.2
12.8
100.4

101.8

Q

146.5
147.3
146.5
145.7
144,5
164.5
164.5
143.7
142.2
142.6
148.5
146.5
146.5
146.9
1461
142.2
141. 4

1464.8

329.0
326.6
329.8
328.2
325.5
330.6
329.4
325.5
331.0
330.2
328.2
325.1
328. 6
329.4
328. 2
325.5

328.2

146.1
146.5
147.7
148.1
148.5

147.4

s

356,95
35%.4
355.0
55,9
356. 4
356.3
352.8
350.3
348, 6
348,.9
359.9
358.9
357.6
355.4
355.3
356.0
354.0

354.8

Qs

416.2
417.0
415.8
415.3
413.3
413.1
411.7
408.8
409.2
411.7
421.2?
416.1
416.4
413.9
812.6
412.1
413.5

414.1

os

6641
649.0
653.8
652.4
651.7
652.9
651.0
647.3
649.5
646.7
663,56
638.4
645.3
842.8
640. 4
636.3

646,6

Qs

429.1
442.8
426.3
408,2
389.0

419.1

cyns

-.0032
~.0228
=~ 0439
=.0564
-+ 0667
~.0703
-. 0739
~«0790
~. 0861
-.1093

=« 0026

«0120
.0316
<0497
0668
«0826
« 0964

cyms

-.0008
~+0239
=+0491
~.0700
~.0785
-+ 0844
~-.0839
~. 0881
-.0951
-.1377
-.0%06
. 0156
<0358
0576
0778
« 0936
1061

CYMS

+0038
-.0289
-.0653
-.0976
~.1143
~a1216
~e1191
-al167
«0J26
0286
<0587
«0866
«1116
«1320
<1345
«1326

cYms

~. 0004

0019
= 0009
-.0031
-.00%8

CSFS

. 0284
«1123
. 2330
«3330
«3872
«451%
4949
«56009
+6334
.6828
«0261
-. 0558
-.1586
-.2486
~e3648
=~ +450y
-.5%589

CSFS

«015R
- 1057
2418
+ 3875
4603
<5167
+5345
<5819
+ 0153
-.0801
-.2072
- .3468
—.4581
~e5663
-«6007
~e6241

i

. |
1

" -



POINT V KT ALPHA BETA CNF

2431 29.8 -.0 180.0 1037
2632 29.0 -%.0 180.0 ,1378
2433 29.8 +0 160.0 +1101
243 29.8 5.0 160.0 .0377
2435 29.8 10.1 160.0 ~-.0524

AVERAGE TIP SPEED RATIO = .080

POINT V,KT ALPHA BEVA CNF

24386 29.8 .0 -160.0 <1793
2437 29.7 -5.0 -160.0 .1832
2638 29.6 .1 ~160.0 1752
2639 29.6 5.1 -160.0 .1101
26440 29.6 10,1 -~160.0 0270

AVERAGE T1P SPEED RATIO = ,080

POINY V.KT ALPHA RETA CNF

2452 15.2 -.0 180.0 1487
2653 15.0 <0 -170.0 0828
2454 15.0 «1 -160.0 -.1502

26%%  15.0 «1 -150.0 -.29%3
2656 15.0 «1 -140.0 -.3187
2457 149 .1 ~130.0 -.0388
2458 14,7 -1 -120.0 2677

24%9  14.7 <l -110.0 2047
2460 14,5 »1 =100.0 +0949
2461 143 «0 -90.0 .27230

2462 14,17 «0 180.0 2051
2463 14.7 «0 170.0 «1486
2464 14,8 «0 160.0 -.0015
26465 14.8 0.0 150.0 ~-.1273
2466 14.8 -.0 140.0 -.1402
2467 4.7 -.0 130.0 -.0159
26468 14,4 -.0 120.0 «1349

AVERAGF TIP SPFED RATIO = ,040

POINT VKT ALPHA BETA CNF

2471 20.3 -.0 180.0 +3080
2472 20.) 0.0 -170.0 «2620
2473 20.0 0.0 -160.0 <0711
2476 20,0 «0 -150.0 -.4840
26473  19.9 +0 -140.0 ~-,2611

2676 19.7 .0 -130.0 -.0%598
26477 19.6 «0 -120.0 0226
2478 19.5 «0 -110.0 0678

2679 19,3 +0 -100.0 <0825
2480 19.2 0 -90.0 -.0176
2481 19.7 -.0 180.0 <3019
2482 19.9 170.0 +2358
2483 19.9 ~.0 160.0 . 1082
2484 19.8 -.0 150.0 ~-.0031
2485 19.8 ~el 140.0 -.4422
2486 19.7 130.0 -.59%)
2487 19.4 —el 120.0 -.1492

AVERAGE TIP SPEED RATIO = 053

44

APPENDIX

CYSSIG

. 0548
<0572
<0547
<0514
<0479

0532

CTSSIG

«055%
2NSTS
« 0551
.0519
«04Bs

<0537

rISSiG

<0462
0460
« 0460
0860
0459
«0457
. 06457
J0ASs
<0455
+0453
« 0461
0461
0861
0459
0459
. 0460
«N480Q

0459

4

CTSSIC

« 0493
+0490
+« 0490
088
<0484
« 0484
«0485
+.0485
NeB1
+ 0482
«N490
« 0480
0485
« 0483
al3 1)
0488
0484

RUN 118 CONFIGURATION &3

CAF cPM can [ L] CSF CcHY
~.1915 -.0196 -.0152 +1021 -.4404 87,7
~.1531 -,0266 -.0115 «1029 -.3877 68.0
~,1866 =-.0196 -~.0154 21062 -.4455 67.7
-.2103 -,0090 -.0174 «1134 -.4889 67.6
=.2354 <0019 =-.0193 1197 -.4938 67.7
AVERAGE YF ABOVE VALUES AT7.8

RUN 119 CNNFIGURATION

CAF (.1 cem [ L] CSF CH1
~.0313 . 0095 0332 -.1405 <6741 67,7
~.0186 ~.0060 .0282 -.1338 +5841 AT.9
~«0300 <0091 <0337 -.1426 . 6891 67.6
~a 0574 «02179 +0346 -.14586 +TAAT 7.3
~.0820 <0418 0362 -.152% JTIR65  67.3
AVERAGE IF ARDVE VALUFS 67.6

RN 120 CONFIGURATION 44

CAF com CRM Cym CsF Hi
-.0842 « 0569 «0253 -.0797 «4331 46.0
-.0023 «0786 <0401 -.1724 +9673  45.5
~.038)3 <1084 <0374 -.2609 1.3832 45.6
~e 04T 4 -1187 +06400 =~.3201 1.6196 45.5
-+1008 «0499 «0&83 -.3B80 1.9896¢ 45.4
-.1586 « 0086 20589 ~.4T00 2.5466 45.3
~.1400 -.0501 20712 -.%5822 3.7745 44.9
-.0920 -.0062 <0881 =-.T7039 13.98l0 4&.6
~s0142 «1467 <1085 -—.8648 4.7226 46.1
. 0920 .« 2220 21347 ~.9791 S.2876 43.2
-+0390 <0548 <0271 -.0753 «4%402 44.9
~.1046 - 0662 « 0047 +O0I5B. -.0466 45.0
~.1742 <0746 -.0152 <1279 -.56686 45.1
~.2016 <0770 -.0321 «2422 -1.3235 5.2
~.2637 <0569 -.0444 «3622 -2.0040 45.1
-+3072 «0117 -.0537 <5146 ~2.T731T 44.9
~43435 -,0430 =-.0636 <6825 ~3.4483 43.7
AVERAGE (OF ABOVE VALUFS 44.9

RUN 121 CONFIGURATION

CAF cPM CRM cym CSF CHE
-.0550 <0016 «0154 ~-.0407 +26469  55.5
~.0022 « 0142 «029% -.10%% <5731 SS.6
«0503 0270 +0418 -.1T769 9327 55.1
-0318 - 0391 + 0448 -.2332 11771 5501
‘= 1669 <0620 <0410 =-.2432 1.4236 55.1
~2898 <0464 <0455 -,2643 1.7335 54.8
=+3000 <0327 <0518 -.3038 2.1450 54.2
~.2914 «0308 +0587 -.3468 2.5722 S53.8
~e2432 -0532 <0675 -,4173 13,1191 53.2
-.1627 +1597 <0815 =-.5458 23,7038 S2.9
“.05113 .0088 «0142 -,0333 «2239  S4.0
~.0919 0252 -.0020 <0374 -.1319 Ss.8
-.1462 + 0046 -.0190 <1155 =-.567T0 54.9
-.1866 «0070 -.0333 «1971 -1.0379 S54.7
-« 1808 -.02%59 -.0443 +2871 -~1.4812 S&.6
-.1896 -.,0035 -.0%13 23306 ~1.7944 54,2
-.2225 « 0091 ~.0547 4143 -2.3686 S53.6
AVERAGE OF ABOVE VALUES 54.5

04086

CHSSIG

. 00437
00453
. 00438
00400
00338

. 00423

CHSSIG

« 00662
00487
.0Ce58
00420
.00388

« 00439

CHSS1IG

. 00290
00299
00300
.00293
00282
00275
+ 00256
200231
. 00194
-0C161
.00277
+p0269
.00253
« 00244
00230
.00228
00207

00252

CHSSIG

+00296
+00299
- 00300
.00297
+ 00297
+00287
+00270
« 00245
00217
+00197
+00309
+ 00300
00298
. 00290
.00282
00278
00272

00279

vr

191.%
194.0
191.3
130.5
190.8

191.6

vT

191.1
193.7
191.0
190.3
190. 8

191.4

\al

191.5
191.1
190.3%
190.7
190.8
190.7
190.4
190.7
190. 6
190.9
190.4
190.3
190.2
190.1
189.9
189.9
190.5

190. 8

vr

190. 6
190.%
190. 4

191.0
191.1

16¢.1
146.1
146,.1
1461
14641

146.1

146.1
145.3
te4.1
143.7
146, 1

144.7

3R.A
37. 4
37.4
3T.4
37.4
37.0
36.2
35.8
5.1
33.9
16.7
16,2
36.6
36.6
36.6
3642
4.7

36.5

68,5
68.%
66.6
66.8
65.8
/5.0
64,2
63.64
6.8
b1.4
6S.0
65.8
65.8
68,4
65.4
65.0
63.0

65.1

Qs

423.8
443.7
423 .t
4C4.3
IRT.C

416.4

Qs

425.2
443, 9
427.3
40%.9
387.6

416.7

05

275.R
273. 0
272.2
277.1
271.4
269.8
259.5
268.1
266.5
265.1
270.7
2713.0
270.3
269.2
268, %
268.9
268.7

269.9

Qs

319.1

nr.7
319.5

314.0
N1.6
310.8
3l2.t
311.8
308.9
308.1
315.6
315.9
3th.t
313.7
313.8
314.8
3t

3.5

CYms

0352
.03%9
L0360
<0510
<0452

Cy™ms

—.04R2
-. 0637
— 0487
-.0%18
-.0567

Cyms

-.0112
-.N23¢
-.0359
= 046"
-.05835
- 0645
-.0786
—. 0961
-+1138
-«1251
~.010
-C021
.0173
0329
« D496
«0694
. 088Y

cyms

-.00R7
-.0228
~.0373
-« 0493
-.0514
-.0553
—.CA2%
=.0705
~. 0835
-.1n8e
~. 069
.NO78
<0261
#0411
.0598
06080
0839

rSFs

-«1%18
~. 1277
-.193%
-. 1759
~.186%

CSFS

L2311
.1912
2357
L 2hAS
2925

[ 1

«3AA
<1328
+19G2
2277
27473
« 3495
«%4422
+5323
6214
RTST
0589

~.0063

-.n9m
-.1800
-.2734
-.3682
- .4449

CSFS

L0839
L1236
.1o6®
. 2489
.300%
L3625
ahhl2
.5232
8245
- T3R2
0461

-.027%

- 1186

-.2163

-. 3087

-.3708

-.4798

5 et



2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520

AVERAGF TiP

VKT

24.4
24.)
24 .4
2445
24.5
24.5
24.5
24.3
26.4
24.4
24.4
24.6
24,4
24,2
24.5
26.9
24.9
2446
2442
24.3
24,4

ALPHA

~ed
0.0
0.0

.0

POINT VKT ALPHA

2523
2525
2526
2527
2520
2529
2530
2531
2532
2533
2534
2535
2536
2537
2538
2539
2540
2541
2542
2543

AVERAGE TIP

POINT

2546
2547
2548
2549
2550
2551
2552
2553
2554
2555
2556
2557
2558
2559
2560
2561
2562
2563
2566

AVERAGE TP

TP ITYYNYInirn

29.4
29.7
29.7
29.6
29.5%
29.%
29.5
29.4
29.5
29.6
29.6
29.6
29.5
29.4
30.0
29.5
29.3
293
29.0
29.8

VKT

LY S
44,4
4403
44,1
44,6
44,3
k.t
46,3
44,3
[TV
44,3
4.3
4.2
44.6
46,3
44,1
44,2
44,3
46,2

0.0
=0
-0
=0
-0
el
~1
=el

-l
el

a1
-l

ALPHA

-2

BETA

180.0
=170.0
~180.0
-150.0
~140.0
=140.0
-130.0
-120.0
~110.0
-100,0

-90.0

180.0

170.0

160.0

150.0

140.C

130.0

120.0

110.0

100.0

90.0

SPEED RATID

BETA

180.0
-170.0
-160.0
~150.0
- 140.0
~130.0
-120.0
~-110.0
-100.0

=90.0
-160.0

170.0

160.0

150.0

140.0

130.0

120.0

110.0

100.0

90.0

SPEED RATIO

LETA

180.0
-170.0
-160.0
-150.0
~140.0
-130.0
-120.0
-110.0
~-100.0

~90.0

180.0

170.0

160.0

150.0

140.0

130.0

120.0

110.0

100.0

CNF

.2783
2384
2258
~e2522
~e3322
~e3234
~.2188
«098%
.1381
«0940
=.0779
<2740
2307
« 2345
.1257
-.1261
~.4821
-.7511
~+3664
=+3206
-+ 3944

= ,066&

CNF

2226
+ 1990
2222
= .1340
~«2437
-.1839
-—.1148
-.0023
=+ 0602
-.1827
« 2067
«1571
1518
+0284
~+.0365
-.2577
~+5250
~+3840
~.3411
~.4185

= .079

CNF

«1246
0630
0876
+ 0347
~e2461
0239
~.0529
+0333
+0910
+0759
1110
<0578
«0787
=.0121
~.2098
~<06416
~.0288
~+0970
-« 1002

SPEED RAYID = ,119

CAF

=.2097
~«1604
-.0981
~.0923
=.0999
~+ 0990
~.2360
-+3355
-+3401
~.28%5
-.2612
-.1860
-.2141
-.2334
-22357
~.2332
=-.2596
-.2229
~.2410
~.2368
-. 2207

CAF

-.1338
-.0868
~. 0208
-.0217
- 0450
-.0849
~.1518
-.2228
~. 2242
<2047
~e1554
~.1750
~. 1748
~«1841
-.1501
~.1874
~. 2022
~e2147
- 1862
~.16862

CAF

-.0957
~. 0614
-.0024

0108
~<0124
-.069¢
-.1001
-.1290
-.1489
-.1280
~.1211
~«1311
~.1212
-.1096
~e1028%
~1013
-. 1354
~e1361
~e 1224

APPENDIX

RN 122
(4.1} cRM CYm

-.0296 <0103 -,0209
-.0211 <0266 -.0897
~.0269 20397 -,1579
~.0257 20431 -,2102

<0044 « D442 -, 2474
0053 <0662 -.2450

0055 <0605 -,2433
- 0048 « 0440 -,2406
~.02R9 +0495 -,2510
-. 0478 + 0544 -.2700
=.0502 20607 -.3236
~. 0261 .0097 -.0186
-.0112 -.0053 0480
-.0352 -.0186 <1111
~.0626 -.0318 1863
~.0522 -.0419 2327
-+ 0655 ~.0484% «2792
-.0233 -.0485 <3178
-.0064 -,0%501 « 3549
-.0090 -.0%508 «3807
0211 ~-,0549 « 4459

AVERAGE F ABOVE

CSF

« 1636
«h621

« 8125
1.0008
1. 2829
1.2878
1. 4473
1.6752
1.9692
2.2274
2.4155
1652
-+1588
-« 4771
=~.8448
-l.1107
-1 .4549
- l. B244
-2.139¢6
-2+ 2981
=2.4162

VALUES

CONFIGURATION &4

CHL

64.9
61.9
62.0
62.1

61.8
61.8
61.9
61.7
61.8
61.5
61.2
62.3
62.0
6l.6
62.0
62.2
6241
61.6
61.0
61.0
60.9

61.9

RUN 123 CONFIGIRATION
CoM cem Cym CSF CHI
~.0154 .0068 ~.0107 1106 68.0
-.0008 .C206 -.0778 #3555 68.1
~.0170 <0338  -.1490 «6962 68.1
~. 0188 «0394 -.1960 <9971 6B.0
-.0048 <0410 -,2304 1.1211 &7.8
.0017 +0401 -.2533 1.3296 67.5
-.0002 <0406 -,2324 1.3965 57.4
-.0250 +0425 ~,2239 1.%538 6T7.5
-« 0643 <666 —,236T7 1.7607 £7.3
-.0740 «0503 -,2505 1.8309 6T.1
-.0185 « 0070 -.0114 <1115 67.9
~.0055 -.0062 +0543 -,1538 67.9
-«0279 =~-.0171 <1079 -,4201 67.8
~«0451 -.0266 «1750 -.6976 67.7
~.0386 -,.0361 +2262 -.9%62 68.3
—20467 ~-.0434 «2608 -1.2336 67.6
~.0369 -.0458 +2856 ~-1.5341 67.2
=e0433 =,0443 <3057 -1.7074 67.2
=~ 0486 -.0448 3034 -1.693% 67.7
-.0055 ~.0457 <3118 -1.6810 67.6

AVERAGE "F ABOVE VALUES 67.7

RUN 124
cPu CRM cYm

-.0016 «0032 -,0039
.0181 +0135 -,0680
«0226 <0248 -.1410

-.0128 .0283 -,2016

+0282 -.2404

. C262 -.2518

0271 -.2483

.0253 -.2229

<0245 -,2019

~.0302 « 0255 -.19869

-.0051 <0032  -,0040
«0120 -.0076 0614

-+ 166 <1170

-+0353 -.0213 <1721

~a 0440 -,0251 22172

~.0462 -.0264 « 2548

-+ 0259 <2676

-.0258 «2537

=2 0245 «2309

AVFRAGE OF ABOVE

CSF

« 0674
2273

. 5051
7858
«9490
1.0657
1.0785
1.1334
L.2406
1.3267
0647
-.1616
~+3994
-.6623
~«8760
-1.0915
-1.1970
-l.2047
~1.2288

VALUES

CONFIGURATION &4

cHl

T7.6
17.6
T7.5
17.6
TTe4
TT.4
71.2
T7.1
17.2
7.2
1.6
1746
T7.6
T7.8
T7.6
71.5
TT.4
71.5
176

17.5

i

44

CTSSIG

0432
+0503
0506
.0508
. 0507
<0506
«0503
0501
+ 0500
0500
«0503
0502
« 0699
.0501
+0500
.0503
+0504
« 0505
#2500
» 0497
«N502

04099

CYSSIG

- 0529
<0534
<0534
«0533
0532
« 0535
.0533
. 0526
#0530
+ 0533
<0531
. 0528
0526
- 0524
+0526
. 0527
.0528
0524
<0524
0524

.0%29

CTSSIC

<0607
«NENG6
«0608
+0608
.0618
«0615
+0h13
0614
0609
0610
«0606
0602
0601
0598
-0601
. 0598
+0604
« 0596
.0592

«0606

'

CHSS TG

«00338
«00347
+00355
00360
« 00356
+00358
+00357
«00352
. 0034}
.00312
+00284
«00344
«00324
.00309
+00300
.00282
-00273
« 00265
00262
« 00264
00256

.00316

CHSSIG

«00412
30436
+ 00445
+00438
00435
- 00436
+00421
«00411
+00390
« 00355
00420
« 00399
.00376
«00362
+00352
«00333
.00317
+00322
00326
«00315

.00385

CHSSIG

« 00697
00695
« 00697
00695
« 00690
00689
«00657
00637
+ 00599
«0056%
+00681
«00661
00645
00637
+00618
«00620
00628
+00616
+00597

00649

vr

191.7
191.1
199.9
190.9
191.6
191.5
191.5
191.5
191.3
192.7
1%1.9
192.5
192,3
192.3
192.6
192.7
192.5
192.4
192.2
191.9
191.9

191.9

vT

190. 9
191.1
191.2
191.1
191.0
192.2
192.5
192.5
192.1
192.1
192.7
192.6
192.6
192.3
191.9
191.9
191.9
191.%8
191.5
191.5

191.9

VT

192.1
192.1
192.1
191.6
191.9
191.5
191.5
192.4
192.9
t91.6
192.1
191.92
191.9
191.6
191.7
191.5
191.4
191.4
191.4

191.8

99.3
8.5
99.3
100. 4
100.0
100.90
100.0
98.9
99.6
99.6
99.6
101.2
99.6
98.1
100.8
103.6
173. 6
101.6
Q8.1
98.5
99.6

100.0

144.5
147.3
147.3
166.5
145.3
145.7
145.7
144.9
145,13
146.1
146.5
146.5
145.3
144.5
150.4
165.3
143,7
143,13
148.5
148.9

146.1

329,64
329.4
327.8
325.1
332.1
328.6
325.1
327.8
328.6
329.4
329.0
328.6
326.6
332,.9
328.6
325.5
126.6
329.0
327.4

328.3

s

322.4
357.0
358.5
360.7
362.0
361.1
359.6
357.2
355.9
359.0
360.1
362.6
359.3
358.5
362.0
366.0
366,46
364.5
357.9
355.9
359.%

358.4

Qs

415.5
421.4
421.7
42942
418.5
423.7
©23.3
418.8
420.5
423.1
423.5
“2t.9
419.9
417.1
423,2
418.5
417.2
414,.6
418.5
419.1

420.0

[

644 .4
644 ,2
643,6
638.9
651.8
645.7
641,.3
647.3
645,86
b6k .4
643.8
640.5
638.3
661.7
639, 4
633,7
627.8
636,27
632.6

641.6

Cyms

- <0064
-. 0247
~.0437
~. 0585
-.0684
-.0679
= 0677
~. 0666
=.0701
-+ 0749
-.0R%6
-. 0052
«0133
«0304
- 0519
0659
.0789
+08B6
. 0972
.1083
1236

Cyms

~.0237
-.0272
~e 0521
-.06R3
-. 0800
-.0871
~.060)
=.0775
-.0818
~.086%
-. 0039
<0189
.0373
«0606
0804
0906
- 0984
1057
<1076
1107

cyms

-.0020
-. 0347
~.0718
-. 1026
-.1225
-.1281
~.1258
~el129
-.1029
-.1206
-. 023
0315
= 0599
.0892
1118
+1308
« 1270
<1312
« 1195

CSFS

+0%593
1275
2250
+ 2787
«3565
« 3567
<4027
« 4635
«549R
«5182
+6851
+ 0461
—a0440
-.1305
. 2353
-.3142
“.6113
-.5086
~.5867%
-.5358
-« 6697

45
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~
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1
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POINT VKT ALPHA BETA CNF

2%03 9.3 =.0 180.0 2172
2584 19.0 +0 ~170.0 « 2433
23585 19.8 +0 =160.0 0262
2586 19.8 +0 -150.0 -.%072
2587 19.8 «0 -140.0 -.4108
2588 19.60 «0 -130.0 -,163%4
2389 19.7 +0 ~120.0 -.1104
2590 19.5 +0 ~110.0 -.0805
2591 19.4 «0 -100.0 -.0901
2592 19.3 ~«0 -90.0 -.0688
2593 20.1 0 180.0 3166
2%94  20.1 170.0 <2478
2%9% 20.1 -.1 160.0 2279
2596 20.1\ -+l 150.0 .0578
2597 20.1 ~el 140.,0 -.4843
2598 19.9 =el 130.0 -.06%545
2%99 19.9 -.1 120.0 =.2990
2600 19,8 .l 110.0 -.2172
2601 19.7 -+1 100.0 ~-.l1083
2602 19.5 ~e2 90.0 -.2836

AVERAGE TIP SPEED RATIO = .03)

POINT ¥ KT ALPHA BETA CNF

2605 29.6 -.0 180.0 1624
2606 29.6 «0 ~170.0 1526
2607  29.6 0.0 ~160.0 «2013
2608 29.5 «0 ~149,9 -,1320
2609 29.4 ol =140.0 -.409%
2810 29.4 «0 -130,0 -.3725
2611 29.4 +0 -120.0 -.2833

2612 29.3 +0 -110.0 -.1779
2613 29,2 -100.0 -.2766
2614 29,1 -89.9 -.3913
2615 29,3 180.0 1565
26186 29,3 170.0 +0908
2617 29.5 160.0 .1221
2618 29.4 150.0 -.0804
2619 29.) 140.0 ~-.13%5%
2620 29.2 130.0 -.4430
2621 29.2 120.,0 -.8500
2022 29,2 110,0 -.5071
2623  28.2 - 100.0  -.3434
2024 29.) 90.0 -.5450

AVERAGE T 1P SPEED RATIO = .079

POINT V,KT ALPHA BETA CNF

2627 29.2 «0 180.0 1764
2628 29.6 -%.0 180.0 18693
2029 29.7 -0 180.0 «1710
2630 29.8 5.0 180.0 «097%
2631 29.6 10.1 180.0 0148

AVERAGE TIP SPEED RATIOD = 079

POINT VKT ALPHA BETA CNF

2632 29.4 ~.0 160.0 + 1410
2633 29.64 -3.0 160.0 1693
2634 29.4 «0 160.0 .1290
2635 29.4 5.0 160.0 «0565
2636 29.7 10.0 160.0 -.0209

AVERAGE T IP SPEED RATIO = .079

46

YU RN YN YR YRR YR ERIEID L

CAF

-.2989
-e2204
-.1801
-+ 1906
-.3182
~-.4978
~.4972
~e4T04
—e4224
-e3263
-+2370
-.2721
-+3010
-« 3095
-e3066
- 2845
—e2741
-.3190
-. 2803
~.1730

CAF

~.1338
=«1100
-.1318
-.1572
-.1675

CAF

~.1690
-.1310
-. 1619
~.1954
-.202¢

RN
(4.1

« 0049
.0178
0206
<0631
+0962
<1024
1119
<1236
«1369
+1986
.0098
- 0215
<0169
<0192
+0310
<0700
0980
<0814
«0900
« 1199

APPENDIX
12%

CRM cYn CSF
«01486 ~-.0364 <2646
+0308 -.l1m0 5648
« 0411 -.188%5 « 9793
0413 ~,2291 1.2069
<0384 ~,2485 11,4425
0622 -.2604 1.7611
«0487 -~.3117 2.1729
<0550 ~-.3538 2.6140
«0624 -.3980 3.0100
+0753 -.4978 3.5762
+0135 ~.0289 «2335

~e 0035 0528 -.168]1
-.0180 +1345 -.5801
-+ 0312 +2147 -1.0158
~«0405 +2801 ~1,3253
~. 0476 +3%27 -1.7689
~+0499 4322 -2.2953
=« 0475 «5167 -2.7684
~+0500 «5769 -3.0087
~.0578 6588 -3,2812
AVERAGE JF ABOVE VALUES

CONFIGURATINN 42

CHI

53.6
53.9
53.9
54.0
54.0
54.2
53.A
53 .6
33.2
$2.7
54.8
S4.7
54.9
54,7
Sha4
54,0
54.0
$3.6
53.3
52.8

53.9

CNNFIGURATION

-3129
+3391
<3428
<3548

CSF

. 0881
3416
6855
9515
1.1239
1.3090
1.4108
1.5930
t.7959
1.9468
. 1027
-e1392
~. 4558
-.6621
~. 9960
~1.2545
~1.5R43
~1,7643
-1.7938
-1.76898

VALUES

tnt

67.6
67.8
67.9
67.6
67.4
67.5
67.%
6T.4
67,3
67.0
67.56
67.8
67.8
67.6
67.5
67.2
67.0
67.0
67.1
67.0

67.4

42

CONF [GURAT ION 42

(A L]

-.0117
-.0058
-.0109
-.016%
-.0198

CSF

« 0945
0659
<0947
1111
1529

AVERAGE JIF ABOVE VALUES

CH1

67.6
68.1
67.8
67.6
67.8

67.8

CONF IGURAT tON

CYM

+1149
+1153
«1154
«1209
<1285

RUN 126
(4.1 e
-+ 0040 « 0065
-0080 «0204
+0026 . 0329
~.0213 .035¢
« 0495 . 0379
08258 «0366
+ 0692 <0376
«0509 «0417
. 0327 + 0466
<0324 «0524
~.0079 «0C73
« 0079  ~-.0049
-.0038 -~.01%52
-. 0972 -.0242
<0163 -,0348
+ 0148 -,0417
«0506 -.0437
« 0603 -.0420
20823  -.045%
+ 1137 -.0479
AVERAGE JF ABOVE
RUN 127
cPM CRM
~. 0021 « 0070
-.0033 «00%2
-.0017 + 0069
=-.0017 0002
« 0048 « 0092
RUN 128
CPH CRM
-.0017 -.01%2
=+0096 -.0119
20010 -.01%6
0085 =.0172
.0190 -.0187
AVERAGE OF

ABOVE

CSF

—ebb24
- 4159
~e4626
~ 24945
~-.5203

VALUES

CHE

67.3
68,2
68.0
67.6
67.7

67.8

(¥4

CTSSIG CHSSIG

+0484
<0485
0686
+ 0485
«» 0484
+0481
-« 0482
0480
<0479
0481
« 0488
0487
« 0485
<0486
0485
<0486
« 0604
.0483
0484
0483

0484

CTI$S1G

«0540
« 05462
«0541
0543
<0543
« 0544
+ 0542
« 0536
+0536
+0536
« 0540
<0537
- 0536
«0533
<0532
+0%35
« 0537
<0532
0530
.0%528

. 0537

rISSIG
«0541
- 0566
+0562
- 0506
<0464

«0524

CTSSIG
.0538

00218
.00219
00222
«00226
« 00224
.00227
+00225
00209
+« 00192
.00179
. 00233
.£0223
- 00219
J3212
+00203
00205
. 00216
00230
«00242
«00244

-00219

CHSSIG

00461
400473
00481
< 00475
00489
+00463
00438
- 00421
«C0386
«00348
« 00460
00438
«00426
«0040%
.00386
+00370
« 00355
«J0349
.00337
.00318

00613

CHSSIG

+00453
« 00462
+D0&AT
« 00417
00380

+ 00432

CHSSIG

+00422
« 00448
+ 00431
+ 00402
00379

00418

vr

192.4
193,1
192.6
192.1
191.9
191.5
191.5
191.8
191.5
191.4
191.6
191.5
191.6
191.6
191.7
191.5
tol.4
191.4
191.2
191.2

191.7

vr

191.9
191.7
191.1
191.4
1910
190.7
190.8
190.9
190.7
190.7
191.4
191. %
191.5
191.7
191.5
191.5
191. 4
191.1
190.9
191.n

191.2

vT

199.5
193.9
191.7
192.5
192.9

192.3

L AS

193.1
193,46
190.7
191.9
t92.1

192.2

63.8
6544
65,4
6%, &
65.4
65. 4
64.6
63.4
63,0
62.2
67,4
67.4
67.8
67.8
67.4
66.6
66.6
65,4
65.0
63.9

65 .4

146.1
1647.7
167.7
146.5
145.3
146.1
146.1
166,.9
164,1
142,9
144.5
14645
146.5
145.7
144,5
144.1
laé.t
163,72
143.7
164.5

145.2

144.1
167.7
148.5
149.2
148.1

167.5

146.1
167.7
147.7
148.1
148.5

1647.6

0s cyms

315.7 -.0074
319.8 -.0241
318,77 -,0387
317.1 =, 0472
315.8 -.0515
313.7 -.0543
313.0 -.0642
3tl. 7 -. 0720
309.9 -.0809
310.7 -, 0997
319.2 -.02261
318.7 L0112
31A.1  .02B6
318.5 .0457
317.8 L0594
317.3  JNTAC
316.1 L0917
316,11 L1076
313.9 L1194
2.3 134

315.6

s cyms

477.8 -.0032
43040 -.0265
427.9 -.0%59C
42R,2 -,069]
426.0 -.0773
425.2 -.0852
425.6 -.9829
4227,0 -.0854
420.3 -.0903
419.,0 -.0988
426.5 -.0042
425.1 0173
424.8 .0%89
423.4 0872
420.9 L0758
421.8 .0915%
423.2 L1768
418,9 .1160
417.2 1181
417.7  .1227

423.5%

Qs CyMs

422.6 - .0040
468.8 -,0019
430.9 -.0038
415.1 -,0059
392.6 =005

4272.0

s cyms

430.4 .039C
4446.8 L0383
423.8  .0402
410.7 L0436
394.5 0484

420.8

CSFS

+0%35
+1359
»2009
«2498
«2987
«347]
J44R4
.5319
«6121
«T163
0403
~. 0355
~e1236
-. 2161
~.2800
-. 377
~. 48734
-.5771
~e%229
- 6TNS

CSFS

£ 030}
1172
« 2356
#3255
+ 1874
+44RT
«4R71
«5671
+6158
«654?
<0380
-+ 04R"
~e 1872
~. 2278
~<3420
~+42R7
-+539%
-6N27
PSS EL
~e41Q3

r.SFR

«0322
0217
«0326
« 0309
<0576

CSFS

~. 1570
~.1381
-e 1612
~elTR3
-.19%8




POINT v, XT ALPHA

2672
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2891

AVERAGE TIP

POINT

2699
2700
2701
2702
21703
2704
2705
2706
2707
2708
2709
2710
2111
2712
2113
2714
2715
2716
2717
2718

AVERAGE TIP SPFEN RATIOD

POINT

2726
27127
2728
2729
2130
21N
2132
2733
2734
2135
213
2137
2738
2739
2740
2741
2762
274}
2744
2745

15.1
15.1
15.1
15.0
14.9
14.9
14.9
14.8
14.7
14.6
14.9
15.0
14.9
14.9
14.9
14.8
4.0
16.7
14.7
16.7

-0
=0
=.0
-0
=.1

-l
-el

=l
=el

-0
=.0

SPEED RATID

Ve KT ALPHA
“6.7 -0
LY =0
64,5 =0
44.6 =el
44,7
46,5
LI}
4.5
4.7
4.9
44,8
44.7 -<0
44. 6 0.0
44,5 =0
44.6 0
444 -0
44.8 -0
46,7 -0
44. 7 -0
44 .8 -0

VeKT ALPHA
59,5 ~.0
59, & -0
59.5 -0
59.5 =1
59.7 ~al
59.5 =el
59.4 =.1
59.6 ~e2
$9.5 -2
59.6 =2
9.5 -0
59.3 =0
59.4 =0
59.5 =.0
59.4 0.0
59.5 -0
59.5 «0
59.5 sl
59.4 -l
$9.5 ~el

BETA

0.0
10.0
23.0
30.0
49%.0
50.0
60.0
70.0
89.0
90.0
0.0
-10.0
-20.0
-32.0
~40.0
-50.0
-60.0
=70.0
-80.0
=-90.0

RETA

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0

0.C
-10.0
-20.0
-3G6.0
~40.0
=50.0
~60.0
-70.0
-80.0
=90 .0

RETA

0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
-0
-10.0
~20.0
-30.0
~40.0
-50.0
~60.0
~70.0
-80.0
~90.0

CNF

-.0120
~«0143
=-.0730
-« 130%
=1760
~a 1334
-.1905
~e3364
~.4120
~e2748
-.0124
-.0238
-.0930
-.1301
-.1816
-.1391
-+2359
~e3963
~.4378
~e3320

= 000

CNF

0001
-.0022
-.0225
-.0984
~.1105
~.1113
~.1855
~e 3544
~eh240
~e433)
=.0045
-.0020
~.03%8
~.1032
~.0889
-.0797
~.1727
~+3643
-« 4543
-.4082

= ,000

CNF

~«0011
-.2017
~+0115
~. 0678
-.0971
-«1006
-« 1691
-.3298
-<3957
~e413%
—+0046
-.0030
=.0223
-.0762
=.0501
- 0505
-.1411
-e3462
-a4368
= .3996

AVERAGF TIP SPEED RATIN = .000

CAF

.0709
« 0692
0684
+0673
0613
+ 0462
<0047
~. 0476
-.1238
“.1743
«0732
.070C
0650
+0535
«0420
.2273
~.0181
-.0799
-.1441
~«1923

CAF

.0380
<0611
.0381
+0349
.02%0
.0193
-.0154
-.0787
-.1579
-.2085
<0352
20362
<0288
.0189
«0112
-.0066
-. 0494
-.107%
-.1819
-.2201

CaAF

0351
<0368
«0334
« 0236
0162
«-0160
-.0129
-.0823
-.1610
~.20A8
0343
.0332
0264
.0163
0051
-.0068
~. 0492
-.1123
-.1831
~.2356

RUN
com

~.0018
~.0019

0085
~e 0042
-.0123
= 0215
~.0193
-.0168
—.0142

.0027
-.0012
-.0018

+009C
~-.0037
~.0122
=.0242
~.0214
-.0171
-+ 0134

0002

-.0182
-.0216

RUN
CPM

-. 0090
-«0100
-.0109
=.0099
-.013%
0359
=.0296
=.0165
-.0189
~. 0209
-.0090
-.0112
~«0109
-.0100
=.0163
-.0340
-.0308
~.0173
-.0180
-.0205

129
CRM

-.0001
0012
0032
» 0061
»0094
« 0099
0114
0136
<0145
.0138

-.0001

-.0015

-.0033

-.0062

-.,0089

-.0091

-.0112

-.0129

-« 0139

-.012¢9

AVERAGE OF ABOVE

130
CRm

-.0001
2011
0031
« 0055
.0071
0091
«0106
- 0125
.0132
< D124

-.0122

APPENDIX

CONFIGURATIDN

cym CSF CHI
+0030 +0110 90.0
~.0067 =-.,0774 90.)
=+0020 -.2249 90.0
20223 -,4593 90.0
+0664 -.6R75 90.0
+0906 -.9410 90.9
«1314 -1.1572 90.0
1333 -1.225¢ 90.0
-1340 -1.1782 90.0
+1496 -1,0540 90.0
0038 0227 90.0
+0105 1128 90,0
-0055 .2545 90.0
-.02013 «4926 90.0
~.0481 7196 90.0
-«1026 <9964 90.0
-«1320 1.1913 90.0
-+1298 1.2298 90,0
~«1331 1.1479 90.0
~«1494 1.0175 90.0
VALUES 90.2

CNANFIGURATION

AVERAGE IF ABOVE

131
CRM

-. 0001
2012
. 0031
«0055
0066
.0087
.0107
- 0127
+0134
<0127

-.0001

~. 0014

~.0034

-. 0056

-.307T1

-.0084

-.0104

-.0123

-.0127

-.0119

Cwm CSF CHI
«0C14 <0080 90.0Q
-.0080 -.0765% 90.0
-.0072 -.2014 90.0
<0142 -.3860 90.0
<0512 -.6136 90.0
«0989 -.8869 90.0
«1379 -1.1095 90.0
«1427 ~1.1893 90.0
+1402 -1.1569 90.0
1537 -1.050% 90.0
.0016 «0105 90.0
«0088 <0029 90.0
0079 «2257 90.0
-.0183 +4260 90.0
-.0601 «6819 90.0
-.1123 +9298 90.0
~«1404 1.1259 90.0
~.1428 1.1833 90.0
-1387 1.1349 90.0
-«1579 1.0213 90.0
VALUES 90.0

CONFIGURATION

cyn CSF CHI
-0010 «0062 90.0
~.0081 -.0784 90.0
~«0076 -.1997 90.0
0022 -.3526 90.0
+037F -.%655 90.0
-0985 -.8701 90.0
«1389 -1.1029 90.0
+1443 -1.1743 90,0
<1408 ~1.1357 90.0
+1543 -1.033¢ 90.2
0011 «0069 90.0
+2085 0989 90.9
-0080 +2200 90.0
-.0070 +3913  90.0
-.0610 «6373 90.0
~e1124 «9184  90.0
~.1413 1.1228 90.9
~«1437 1.1671 90.0
~«1406 1.12642 90.0
~.159 1.0169 90.0
VALUES 90.0

AVERAGE JF ABOVE

TPV I YYNYDHY YO

15

CTssi6

- 0000
0000
0000
+0000
« 0000
+0000
<0000
.0000
. 0000
.0000
+«0000
.0300
« 0000
«0000
.0000
0000
0000
. 0000
+0300
« 0000

.0000

r7ss16

N eloh]
«2000
« 0000
«.0000
« 0000
«0000
0000
<0000
« 0000
.0000
« 0000
.0000
- 0000
.0000
«0000
0000
0000
-0000
2000
« 0000

0000

CTSSIG

0220
« 0000
«0000
+ 0000
0000
0000
» 0000
.0000
«0000
«0000
.0000
+0000
0000
<0200
« 0000
.2000
0000
«0000
«0000
-0000

- 0000

CHSSIG

00000
00000
« 00000
+20000
+ 00000
-00000
+ 00000
«00000
» 00000
«30000
« 00000
+00000
+00000
+00000
00000
« 00000
«00000
.00000
00000
+ 00000

« 00000

CHSSIG

+00000
+20000
+ 00000
.00000
. 00000
« 00000
- 00000
00000
. 00000
.00000
+ 00000
«00000
+ 00000
«00000
«00000
+ 00000
00000
. 00000
+00000
« 00000

+ 00000

CHSS TG

00000
« 00000
.0C000
«00000
+00000
-00000
« 00000
«~00000
+ 00000
« 00000
«0C000
«00000
» 00000
+00000
« 00000
+00000
00000
«00000
+00000
« 00000

« 00000

vr

DPOOVWOOOOODO0000VO00
R )
DWOLVLULPLOOWIVLLRLIOW

.
€3

yr

.

v
QOUROVOVOCOVURYYOVLOOW

DOO0O00O0000OCOROLOOOOO
RS .

DR

.
Q

<
=

T et e d s et s e .

000202000 0000000000

QO QOVOROLROODODOCOVOLOW

.

37.8
37.4
37.4
37.0
36.6
36.6
36.6
36,2
35.8
3s.1
36.6
7.0
36.6
36.6
38,6
36,2
36,2
35.8
35.8
35.5

36.5

584.3.
58l.9
583.9
583.9
587.8
583.5
582.3
585.1
583.1
585.1
583.5
580.0
582.7
584.7
541.9
583.1
584.3
583.9
582,13
583.1

583.5

Qs

37.8
37. 4
37.4
37.0
35,6
36.6
36.6
36.2
35.9
35.1
36.6
37.0
.6
366
36.6
35.2
36.2
35.8
35.8
35.5

3645

[

329.8
W74
325.9
127T.4
329.8

326.6
325.1

326.2
3?29.8

332.1
331.4
329.4
327.4

325.9
328.6

325.5
331.0
329.8

3z9.8
330.6

378.9%

Qs

584.3
581.9
583.9
583.9
SR7.8
583.5
582.3
585.1
583.1
585.1
583.5
580.0
582.7
584,17
581.9
583.1
584.3
583.9
582.3
583.1

583.5

cyns

+0030
-+ 0062
~.0020
.0223
w044
+0906
+131%
. 1333
«1340
<1496
.0038
.0108
+0055
—l.C20%
-+ 0481
-.1026
-.132°
-.1299
-. 1331
=u1494%

cyms

0014
-+ 0GRC
-.0072

<0142

0512

. 0989

1374

. 1427

<1402

. 1537

<0016

+0088

+0079
-.0183
-.0681
-.1123
—« 1404
~ol428
-.1387
-l 15709

[ L

«0010
~.00e1
~.0nT6

« 0022

.0371

«098%

- 1389

1643

<1408

o 1543

#0011

< ON8s

+0080
-« 0070
-+ 0610
-.1124
~a 1413
-.1437
—» 14606
- .1594

CSFS

<0112
~. 0774
-2249
~e 4593
-.6875
-e 9410
=1.1672
-1,2254
-1.1782
~1.0%40
«0227
<1128
<2545
<4926

« 7196
«9964
1.1911%
1.2298
1. 1479
1.0175

CSES

+0080
~. 0765
-.2014
-. 3840
—e6136
-.8869
-1.1095
~1.1893
~1.1569
-1.05°%
+0125
»1029
#2257
4260
<6819
.9298
1.1259
1.1833
1.1349
1.0213

CSFS

. 0062
-.078%
-.1997
-.3526
-.5655
-.8701

~1.1029
S1.1742
-1.1357
-1.0336

.0069

. 0989

.2200

.3913

«6373

.9184
1.1229
1.1671
1.1242
1.0165
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POINT VKT ALPHA

2153
2754
27155
2736
2157
2738

58.9 -.0
58.9 9.9
58.8 4.9
58.7 ~ol
56.8 -5.1
%8.7 -10.0

CNF

«001%
«0335
0153
0008
-.0143
=.0304

AVERAGE TIP SPEED RATIO = .000

POINT V,KT ALPHA

2159
2760
2781
2762
2763
2764

AVERAGE T1P SPEED RATIO

58.% -0
56,7 9.9
58.7 4.9
58.7 el
58.7 ~-5.0
58.7 -10.0

POINT V,KT ALPHA

2765
2706
2767
2768
2769
2170

AVERAGE TP SPEFD RATIO

58.8 -0
58.9 9.9
58.8 5.0
58.8 =.0
5.8 -5.0
58.7 -10.0

POINT V,KT ALPHA

21N
27712
2173
2174
27718
2176

AVERAGE TIP SPEED RATIO

8.8 =0
58.8 9.9
58.9 4.9
58.9 .1
58.8 -35.0
58.7 -10.0

POINT V,KT ALPHA

2788
2189
2190
2791
2192
2793
2794
2798
27196
2197
2798
27199
2800
2801
2002
2803
2804
2003
2806
2807

AVERAGE TP SPEED
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44,1
43.9
43.9
43,9
“3.9
43.9
43.9
44.0
43,8
44,2
44,2
44,1
43.9
44.3
444
44,1
43.9
44,0
43,9
44,3

0.0
=0
=.0
-0
~el
~ol
~el
=l
~el

AETA

-10.0
-10.0
-10.0
-10.0
-10.0
-10.0

BETA

-20.0
-20.0
-20.0
-20.0
-20.0
-20.0

BETA

~30.0
~30.0
~30.0
-30.0
-3C.0
~-30.0

CNF

-0041
0391
0280
<0025
~.0154
~. 0867

= ,000

CNF

~+0160
<0035
0006
~.0176
~+0399
~.0832

= 000

CNF

-.08699

~.0272
=.0935
-.0094
=.0938
-.1876
~e 3778
- +4690
~. 4383

RATIO = ,000

CAF

<0368
+0357
0372
.0371
0366
0370

CAF

0297
»029%
«0289
0291
0308
0316

CAF

«0193
0179
0199
<0188
-0183
-0181

RUN 132 CONFIGURATION 15
(% L] CRM cYms CSF cHl CTSSIG
~.0093 -,0001 <0011 <0081 90.0 .0000
0176 -.0Q001 -.0002 0115 90.0 .0000
«0052 -,0002 +0011 «0101 90.0 .0000
=+ 0096 -.0001 .0013 +«0068 90.0 .0000
=-.0225 -.3001 «0012 +«0064 90.0 .0000
-.0333 -,0000 « 0025 .00t4 90.0 .0000
AVERAGE TF ABOVE VALUES 90.0 .0000
RUN 133 CONFIGURATION 15
cPn CRM Y CSF CHI CYSSIG
-.0112 -.00t4 +0086 0958 90.0 .0000
.0156 -,0016 +0065 +1098 90.0 .0000
0006 -,0014 +009% .0991 90.0 .0200
-.01t8 -.0014 .0085 +0976 90.0 .0000
-.0241 -.001% « 0044 .1036 90,0 .0000
-.0334 -,0016 «0012 1046 90.0 .0000
AVERAGE QOF AR(VE VALUES 90.0 .0000
RUN 134 CONFIGURATION 15
cem CRm cYM CSF CHI CTSSIG
-.0114 -,0034 .0079 +2201 $0.0 .0000
+0177 -.0032 <0021 «2502 90.0 .0000
+0020 -.0034 «0094 #2227 90.0 .0000
~«0l14 -,003% .0078 2212 90.0 .0000
-.0235 -,0033 .0019 2315 90.0 .0300
-+0304 -.0034 -.0018 . 2268 90.0 L0000
AVERAGE )F ABOVE VALUES 90.0 .0000
RUN 135 CONFIGURATION 15
cPn cRp cym CSF CHI CISS 16
-.010% -.00%6 -.0067 +30885 90.0 .0000
0037 -,0047 -.0054 +4046 90.0 .0000
~.001% -.00%2 -.0065 3985 90.0 .0000
~.0106 -.0056 -3910 90.0 .0000
~+0196 -.008T -.0130 <3686 90.0 .0000
-+02%6¢ ~,00% -.0219 <3944 90.0 .0000
AVERAGE OF ABOVE VALUES 90.0 .0000
RUN 136 CONFIGURATION 16
crn CRM cym CSF CHI cTsstc
=.0091 «0002 -.0008 0136 90.0 .0000
-+.0102 -.0030 »0232 -,1208 90.0 .0000
~.0l146 -.0041 «0%21 -.2897 90.0 .0000
-+0039 -,002% +«0889 -,5003 90.0 .0000
~.0172 ~-,003% <1516 -,7898 90.0 .0000
~.0133 -,0003 «1901 ~1.0382 90.0 .0N00O
~e 0141 +0012 2281 -1.2489 Q0.0 .0000
-.0079 «0032 22175 ~1.2997 90,0 .0000
-.0079 + 0035 +2199 -1,2824 90.0 .0000
~.0089 0013 +2380 -1.2023 90.0 .0000
-. 0089 » 0001 +0002 +0082 90.0 .0000
-.0113 <0033 ~-,0277 <1596 90.0 .0000
. 0089 «00640 -.0%34 +3148 90.0 .0000
-+0090 0027 -.0971 +«5414 90,0 .0000
-.0098 «0027 -.1661 +82%% 90,0 .0000
-.00089 «+0012 =-.2001 1.057T0 90.0 .0Q000
-.0121 -.0008 -.2237 1.2542 90.0 .0000
=+0051 =-,0027 -.2193 1.2941 90.0 .0000
-+00%% -~.0029 -.2200 1.2704 90.C .0200
~.0081 -,0008 -.2407 1l.1614 90.0 .0000
AVERAGE NF ABOVE VALUES 90.0 .0000

CHSSIG

« 00000
00000
« 00000
00000
+ 00000
«00000

« 00000

CHSSIG

+00000
» 00000
+00000
+ 00000
.00000
«00000

+00000

CHSSIG

« 00000
00000
« 00000
+00000
+00000
« 00000

« 00000

CHSSIG

-00000
« 00000
.00000
+00000
+00000
«00000

»00000

CHSSIG

« 00000
00000
« 00000
«00000
«00000
« 0000C
«00000
« 00000
«00000
« 00000
+00000
« 00000
+00000
« 00000
-00000
+00000
+00000
« 00000
07000
+00000

«00000

vT.

vY

Y-N-Y-¥-¥-]

ovooLw

0.7

S ae o
uRovLLQ

eopo00P

.
-

506.2
586.6
584,7
583.9
584,3
583.9

584.9

580.0
583,1
583.1
592.7
583.5
583.5

582. 6

584.3
5e6.6
5m5.9
585.1
584.7
sR2.7

584.9

585.5
585.5
586.6
586.2
585.5
583.9

58%. %

329.8
326.6
326.2
326.2
326.6
326.6
326.6
327.4
324.3
330.2
330.6
329.0
325.5
332.1
333.3
329.8
12%.9
327.8
326.6
331.8

32N, 2

oS

585.2
586.6
586.7
$83.9
586,3
583.9

5864 ,0

oS

580.0
LLEPS §
s83.1
5R2.7
583,5
583, %

582.6

oS

584,72
586.6
585.9
585.1
584.7
582.7

54 .9

Qs

5RS5,5
585.5
586.6
586.2
585.5
%83.9

585.5

Qs

329.9
326.6
32642
326.2
32646
326.6
326.6
327.4
324.3
323.2
330.6
329.0
37%.5
332.1

333.2
329.8
32%.9
327.8
326.6
33,8

328.2

CYNS

<0311
-.0002
«0011
.0013
<0912
.002%

CYMs

»0086
<0065
.0N9%
+00RS
« 0044
.0012

CYMS

«0079
.cc2t
«0094
.0078
. 0019
-.0018

cYMS

~.0087
-.0054
-.0065
-. 0072
-.0130
-.0219

Cyms

~.000%
«0232
«0521
.N889
«1516
.1901
2261
2175
+2199
«23R0
. 0002
-.0277
-.N534
-.0971
~. 1661
-.2001
~.2237
~. 2103
~.22900
—s 2407

CSFS

<2061
. 0118
+9101
<068
o064
20014

CSFS

. 0958
«100R
+ 0991
<0976
«1036
1045

CSFS

+2201
« 2502
22227
2212
«2315
2268

€SFS

« 3885
+4046
«3985
<3910
«38R6
3944

CSFS

<0136
~.1208
-.2897
-.5703
-« 7699
-1.0382
~1.7489
-1.2997
-1.7824
-t.2923
+00R2

« 1596
3148
5614

. 8255
1.9570
1.2%42
1.2961
1.27n¢
l.1814

i
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RUN 137 CONFIGURATION 16
POINT VKT ALPHA  BFTA CNF Caf (4 CRM cYM CSF  CHI  CTSSIG CHSSIG vr ] Qs CYMS CSFS
2810 S58.7 ~.0 0.0 « 0004 «0362 -.0094 <0201 -.0003 .0080 90.0 .0000 .00000 0.0 583.5 SB3.S -.0003 <0080
2811 58.7 -0 13.0 «0016 .0369 -.0108 =~.0030 +0262 -,1263 90.0 .0000 .0CDOD 0.9 582.7 5B82.7 .0242 -.1263
2812 58.9 -0 20.0 -.0062 <0302 -.0136 -~.0041 +0522 -,290% 90.0 .0000 .00000 9.0 587.0 587.0 .0522 =-.29CS
2813 S8.7 -l 30.0 -~-.0411 <0217 ~.0036 +0832 -.4770 90.0 .0000 .00000 0.7 SA2.7 582.7 ,0832 -,4770
2814 58.6 ~el 40,0 -.Co97M .0179 -.0041 +1391 -~,725% 90.0 .0900 .00000 0.9 58l.5 58&1.5 .1391 -,7255
2815 S8.8 -l 50.0 -~-.1293 .0210 ~+0006 1901 -1.0197 90.0 .0000 .00000 0.0 584.7 586.7 .19C1 -1.01°7 ‘
2816 58,7 -0 0.0 + 0003 .0378 +0201 -.0022 .0065 90.0 .0000 .00020 0.) 583.5 583.5 -.0002 « 0065 X
2817 58.7 -.0 -10.0 .0022 .0354 +0033 -,0275 .1515 90.0 .0000 .00000 0.0 583.5 583.5 -.0275 L1515 =
2818 58.8 -.0 -20.0 -~-.0179 L0249 <0039 -.0544 .3146 90.0 .0000 .00000 0.7 5B4.3 5R4.3 -.0%6 , 3146
2819 %8.5 -.0 ~30.0 ~.0751 .0181 .0030 -.0883 .5146 90.0 .0000 .00000 0.0 579.,6 579.6 -.0883 ,5145
2820 S58.7 <0 =-40.0 =-.0620 .0131 .0031 -.1610 .7863 90.0 .0000 .00000 0.7 582.7 582.7 -~.1610 .7863
2821 S8.7 «0 =50.0 -.0766 .0000 L0012 -.2014 1.0523 90.0 .0000 .00000 0.0 582.3 582.3 -.20164 1.0523
AVERAGE TIP SPEED RATID = ,000 AVERAGE OF ABOVE VALUES 90.0 .0000 .00000 «C 5832.2 5A3.2
RUN 138 CONFIGURATION 16
POINT V,KT ALPHA  BETA CNF CAF cPN can cym CSF CHI  CYSSIG  CHSSIG 124 Q [23 cyus CSFS
2824 58.7 -.0 0.0 0012 ,0356 -.0092 ,0002 =-.0006 .0088 90,0 .0000 .00000 0.7 582.3 582,32 -.0006 .0988
2825 58.7 9.9 0.0 0304 .0342 ,0180 -.0CCL  .0006 .0793 90,0 L0000 .00000 0.7 583.5 583.5 .0006 .0093
2826 58.8 4.9 0.0 <0117 +0350 <0058 -.2001 0007 +0052 90.0 .0000 .00000 0.0 5B4.3 584.3 .0007 <0052
2827 %58.7 -.1 0.0 .0004 .0354 -,0093 .000l -.0003 .0065 9$0.0 .0000 .00000 0.7 583.1 583.1 -.0003 .0065
2828 58.7 -5.0 0.0 -.0161 <0354 -,0225 «0001 -~-.0002 .0061 90.0 .0000 .00000 0.0 583,55 583.5 -.0002 0061
2829 56.8 -10.0 0.0 -.0391 .0332 -.0332 .0001 .0013 ,0003 90.7 .0000 .00000 0.0 585.1 585.1 .0013 .00C3
AVERAGE TIP SPEED RATIN = ,000 AVERAGE NF ABOVE VALUES 90.0 .0000 .00000D .0 $83.4 S83.6
RUN 139 CONFIGURATION 16
POIRT VKT ALPHA BETA CNF CAF cPM CrM CYM CSF CHI CYSSIG CHSSIG vT Q 0s cyms CSFS

2630 58,6 =~ -10.0 - 0032 <0350 -.0117 «0032 -.0266 1462 90.0 .0000 ,00000
2831 58.6 9.9 -10.0 -0389 0312 <0146 . 0015 -.0160 .1394 90,0 ,0020 .J20000

0 580.4 580.4 -.0266 21462

0
2832 S%8.7 4.9 =-10.0 «02mn «0344 =-,0000 0026 -.0205 1414 90.0 .0000 .00000 bl

[¢]

0.

o

0
9 S8l.t S581.1 -.0163  .1394
7 582.7 582.7 -.0205 .141%
) SAl.l 581.1 -.0280  .1522
0 58l.1 581.1 -.0332  ,1567 I
5 :

2833 58.6 -.1 -10.0 0032 0340 ~-,0123 -0032 -.0280 1522 90.0 .0000 .00000
2034 58.6 -5.0 -10.0 -.0175 0356 -.0235 <0032 -,0332 1567 90.0 L0000 .00000

2835 5A.6 -10.0 -10.0 -.0514 .0350 -.0321 .0028 -~,0351 «157C 90.0 .0000 .00000 5R0.7 580.7 -.0351 +1570

AVERAGF TIP SPEED RATIO = ,000 AVERAGE JIF ABOVE VALUES 90.0 .0000 .00000 .7 581.2 581.2
RUN 140 CONFIGURATION 16
POINT VKT ALPHA BETA CNF CAF ceu CRN [ L] [ cHl CTSSIG CHSSIG vT Q Qs CYMs CSFsS

2836 58,7 -«0 -20.0 -.0161 .0250 -.01346 <0039 -.0%549 +3142 90.0 .0000 ,00000 0.0 583.9 583.9 -.0549 03142
2837 SA.8 e -20.0 « 0046 <0230 +0039 -,0562 -3355 90,0 L0000 .00000 9.0 584,3 584.3 -.0562 «3355
2838 58.8 4.9 -20.0 <0024 <0221 +0040 -.0513 «3109 90.0 .0000 .00000 0.0 584.7 584,7 -.0513 «3109
0.9
0.9
n.0

2839 58.8 -0 -20.0 -.01%5) « 0242 + 0040 -,0565 «3117 90.0 .0000 .00000 584.3 5684.3 -,0545 «3117
2840 58,7 -5.0 <-20.0 =-.0406 0275 <0040 -.0608 «3225 90.0 .0000 .00000 582.7 582.7 -.N608 »3225
2841 58,7 -10.0 -20.0 -.0859 «029¢6 -,0285 <0036 -.0629 .3204 90.0 .0000 .00000 582.7 582.7 -.0629 3204

AVERAGF TIP SPEED RATID = .000 AVERAGE NF ABOVE VALUES 90.0 .0000 .00000 «0 583.8 583.8 Y
RUN 141 CONFIGURATION 36

POINT V,KT ALPHA RETA CNF CAF CPM CRM (4 4] CsF CHI CTSSIG CHSSIG vr Q Qs cyms CSFS

2877 15.3 0.0 =e0 ~-.2731 <0932 -.0987 <0205 -.3149 4983 42.7 .0453 .00151 191.7 37.8 264.3 -.N450 .0713

2878 15.0 =0 10.0 -.3024 <0840 -.0911 «0109 -,20%9 21629 42.1 .06450 .00141 191.7 36.2 261.7 -.0285 +0226

2879 14.8 -0 20,0 -.5087 «0551 -+0035 -,0259 -.3067 41.7 .045! ,00139 191.8 35.5 261.6 -.0035 -.0413
2880 15.0 ~al 30.0 ~1.3920 .0327 -.0104 -.0028 02424 -.9141 42,2 .0453 ,00140 191.9 36.2 263,2 .033& ~.1259
2881 15.0 =al 40.0 -1.9469 -.0921 <0010 <6265 -1.4941 42.3 .0453 ,00136 191.9 36.2 263.3 .C587 -,.2056
2882 15.0 —el 50.0 -2.3261 -.2113 0092 «5890 -2.2547 42.5 L0453 .00127 191.9 36,2 253.3 L0811 -,3103
2883 14.9 =l 60,0 ~1.7920 -,3393 -+0055 <8262 -3.3284 42.3 L0454 .0013¢ 191.8 35.8 263.3 .1125 -.4532
2884 15,2 -1 70.0 -1.6911 -.2913 -.0163 1.0551 -3.5611 43,0 .0458 ,001s1 191.9 37.4 266.9 .1479
2885 1%5.4 -0 80.0 -.6762 -.0392 -.0380 1.1667 -3.8876¢ &3.5 .0457 .00131 192.1 38.2 268B.1 .1663 -,5541

2886 15.4 ~e0 90.0 -.1049 -.0410 ~«03564 1.1226 -3.9726 43.9 .0455 .00119 192,2 38,6 257.7 .1619 -.5730 = l

2887 15.0 0.0 -«0 -.28086 «0961 «- 0209 -.3250 +5608 42.1 .0453 ,00151 191.9 36.6 263.8 -.0451 «2779
2888 6.7 «0 -10.0 -.4929 0777 <0309 -.4515 +A833 41,4 0451 .00140 191.9 35.1 261.4 -.0606 <1105
2889 16,8 +0 =20.0 -.5897 0924 «0436 -.5869 1.3046 41.5 .0454 .00145 191.8 35.5 262.9 -.0792 +1760
2890 15.3 «0 =30.0 -.7170 0966 «0401 -.6895 1.6939 42,7 ,.0456 .00154 191.7 37.8 266.2 -.0980 «2407
2891 15.3 0 -40.0 -.9706 «0650 <0362 -.B069 2.091 42.9 .0456 .D0154 191.5 37.8 265.3 -.1150 2985
2892 15.3 «0 -~50.0 -1.1759 .0126 -,1800 <0292 -.8559 2.4219 43,1 L0457 .00159 191.5 37.8 265.9 -.1217 «3445
2893 15.3 «0 -60.0 -1.1844 -.1193 -,2438 +0284 ~1.0124 2.8852 43,2 .0456 .00171 191.5 37.8 265.6 -.1%41 <4108

AVFRAGE TIP SPEED RATIO = ,040 AVERAGE JF ABOVE VALUES 42.5 .0454 .00143 191.8 36.9 264.4
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POINT

2901
2902
2903
2904
2909
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917

AVERAGE TIP

POINT

2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2938
29371
2938
2939
2940
2941

AVFRAGE TiIP

VoKT ALPHA BETA CNF
20.3 .0 -.0 1445
20.3 .0 10.0 .1709
20.0 «0 20.0 20494
19.9 -.0 30.0 =-.3406
19.8 a0 40.0 -1.0020
20.2 -0 50.0 ~1.1792
20.2 el 60.0 -1.0776
20.2 =el 70.0 -1.215%
20.2 =el 80.0 -1.1427
20.2 -0 90.0 -.9648
19.6 «0 -0 1212
19.5 «J -10.0 0581
19.7 «0 =20.0 -.0263
19.7 «1 =-30.0 -.057¢
19.7 <l ~-40.0 -.2240
20.0 .1 -50.0 -.5810
20.0 «1 -80,0 -.9201
SPEED RATIO = 054
VKT ALPHA BETA CNF
25.2 -0 -0 1757
25.2 «0 10.0 2011
25.1 «0 20.0 #1773
25.1 ~.0 30.0 -.032)
24,9 ~-.0 40.0 -.4483
25.0 -0 50.0 -.3333
2%5.1 el 60.0 -.4429
25.1 -l 70.0 -.6568
25.0 .l 80.0 -.7637
24,9 -0 90.1 -.7959
25.0 -0 =-.0 1789
25.0 0 -10.0 1472
25.0 .0 -20.0 1196
25.0 -0 -30.0 1012
25.0 ok -40.0 ~-.0366
24.9 o1 -S0.0 -.278%
25.0 el ~60.0 -.4941

SPFED RATIO = ,067

POINT VKT ALPHA BETA CNF

2949 30.2 .0 0.0 1016
2950 130.1 =<0 10.0 +0736
2951 0.0 -0 20.0 -.0322
2952 30.1 -0 30.0 -.1%532
2933 301 ~.0 40.0 -.2226
2954  29.9 el 50.0 -.3035
29%%  30.2 ~el 60.0 -.1366
2956  30.2 ~el 70.1 -.4021
2957 30.2 =.1 80.0 -.6309
2958  30.1 =.l 90.0 -.6270
2960 30.2 -0 0.0 «1019
2961  30.2 <0 -10.0 0891
2982 30.1 +0 -20.0 « 0598
2963 30.0 .0 -30.0 0577
2964 29.9 «1 -40.0 « 0896
2965 29.7 <1 -50.0 0491
2966  30.1 ol -60.0 -.2684
AVERAGE TIP SPEED RATIN = ,08L

50

CaAf

«1601
<1664
«1660
<1563
<1668
+0939
0380
~.03¢6C
~.1635
-.2638
+1670
+1693
<1724
<1798
1829
1576
1137

APPENDIX

RUN 142
(4 4] CRN
~.0402 0000 -
-.0238 0034 -
.0125 -.0078
«0577  -.0137
«0700 -.0164
+0306 ~-.0175
-.1023 -.0198
-.015%
~.0117
-.0111
«0089 -
.0109 -
0311 -
0302 -
<0348 -
<0316 -
«0216 -
AVERAGE OF
RUN 142
[ L] CRM
-.0211 -0080 -
-.0087 «0009 -

<0079 -
+0l4s -
.0231 -
-.0166 <0210 -
0112 0253 -
=+ 0066 .0210 -
~.0058 o118 -
AVERAGE NF
RUN  tas
PN (4 L)
-.0125 -0084 -~
-. 0037 -0018 -
«0236 -.00%0
<0330 -.0137
+0090 -.0178
=«0217 -.0049
-.0370 -.0161
-.002% -.0110
«0289  -,0047
«0209 -.0080
=-.0119 «0082 -
-.0204 +01%59 -
-.0215% «0197 -
-«0161 « 0155 -
~.0055 <0138 -
-.0176 «0167 -
~+0097 +0110 -
AVERAGE 0OF

CONFIGURATION 36

(4 L] CSF CHIT
1614 «1822 52.4
<1119 -.0916 52.5
-0731 -.5896 52.1
«2278 -1.0051 52.0
5020 ~1.66%5 S1.8
<6144 -2,27200 52.5
+6550 -2,4906 S52.6
«T147 -2,6439 52.7
<7579 -2.4993 352.9
«T126 -2.2113 52.9
~1686 +2126 S51.6
2598 «5492 Sl.1
-3782 «9536 51.6
<4463 11,3056 51.8
5867 1.7696 51.9
«6533  2,1047 952.6
«A021 2.5419 52.8
ABQVF VALUES 52.2
CONFIGURATION
cCYM CSF CHI
.107% « 0931 60.0
+0351  -,1934 60.0
+0%598 -.5333 59.9
<2254 -.9924 0.0
«4205 -1.4834 59.8
«4134 -1.7023 59.9
«4732 -1.9662 60.2
«5502 -2.1381 40,2
«5058 -1.9744 60.2
<4335 -1.5762 60.3
.1087 09856 59.7
.1018 +4019 59.8
<2691 <7204 59.9
«299% <9860 60.1
3902 1.3548 60.3
«5265 1.8358 60.2
«69346 2.3817 &0.4
ABOVE VALUES 60.1
CONFIGURATION
cym CSF CHI
0767 + 0602 86.5
+0156  -.1565 66.4
«0542 -.4178 66.)
2028 -.8355 b66.4
3327 -1.2115 b6.6
«3138 -1.3488 b6.3
%321 -1.6429 66.8
«4152 -1.6486 66.3
«3505 -1.4014 66.9
+3326 ~1.0953 67.0
0740 <0625 86,5
<1524 22996 66.7
»2131 +5370 66,6
2438 « 7807 6b6.7
22946 1.0837 66.0
+4982 1.6344 66.8
«6231 2.0154 67.1
ABOVE VALUES 66.7

cYssic

+0677
= 0475
<0472
«0672
«04T6
<0483
0485
<0485
« 0486
0487
- 0672
08672
+ 0472
20472
«0673
+0476
« 0479

«0677

CTSSIG

. 0501
.2%02
. 0501
L0563
+ 0505
.0509
L0510
L0512
L0514
0514
. 0500
.0501
. 0499
.0698
L0497
.0499
.0504

«050&

16

CTsSI6

. 0528
+0530
0532
«0535
« 0535
-0535%
« 0536
<0536
<0540
<0540
«0531
«0828
0526
.0523
«0520
-0521
<0528

0531

CHSSIG

200271
00258
«302%4
00248
00238
00229
«00223
00205
+00181
00159
+00273
00269
. 00261
+J0256
. 00258
« 00260
00259

00241

CHSSIG

< 00409
00418
00413
«00400
.00378
+20386
« 00340
.0C309
« 00274
00239
« 00405
00393
« 00380
00366
«00353
«00235
00323

00359

CHSSI1G

« 00355
00372
«00382
.003281
«00379
«00371
«0037)
003523
00334
«00314
«00371
« 00354
«00340
+00328
«00317
-00314
« 00313

«00350

vY

192.6
192.4
192.3
192.2
191.9
1917
191.8
191.8
191.7
191.6
191.9
191.7
191.7
191.7
191. 4
191.3
191,13

191.8

vr

192.2
192.0
191.9
t92.)
192.0
191.9
192.0
192.2
192.1
191.9
192.1
192.0
192.0
192.0
191.9
191.8
191.8

192.0

vT

193.0
191.6
191.56
t92.0
192.0
t91.9
191.9
192.3
te2,1
191.9
191.9
191.8
191.9
191.4
191.7
191.7
191.9

192, 0

67.0
66,6
64,6
he, 2
63.4
65.8
66.2
66.2
66.2
85.8
63.4
61.8
63.9
€3.0
63,0
65.0
65,9

66, 7

102.8
107.8
tn2.0
102.0
100,R
wi.2
102.4
102.4
101.6
100,.8
101.2
101.2
i01.2
101.2
101.2
100.0
101.2

101.5

166.9

146.5

Qs Cyms
3N7.9 -.0351
306.1 -,0243
3)2.4 L0156
302.3 .CsR4
302.1 .1054
0T.5 L1114
399.2 L1402
3109.3 L1529
9,4 L1621
309.2 L1514
300.3 -.03%6
299.0 -.n539
299.3 -,0797
299.1 ~.J394C
298,77 -.1238
302.3 -.1405

WVRT -1

1o

0s (4 4
356.0 -.0311
364.8 -, 0102
I5%.4 L0172
I54.4 L0649
35%.5 L1136
356.2 L1175
358.4 L1752
I59.8 L1568
159.8  ,1429
358.3 .1722C
152.7 ~.0312
1572.8 -.0R72
351.8 -.0774
51,1 -.0867

150.5 ~.1127
350.3 ~.1498
353.46 ~-.198%

354.6

s cyms
415.8 -.0273
411.6 -.0058
411.4 L0192
415.3  .CcT17
415.3  .117¢
413.4  J1UC0
416.% 1532
41T.7 1468
418.7 L1233
417.6 L1167

4l46.2 40265
412.46 -,0%547
410.0 -.0T61
407.7 -.0871
405.C -.115]
403.9 -.1769
1.7 ~-.2223

412.8

CSFS

<0394
=.MN99
~e1260
e 2134
~«3497
- 4788k
-.53%1
~.56%6
~.5346
- 4708
«NG49
1140
+200%
«2751
«3734
4525
«5639

CSFS

0270
-. 0561
-.1539
-+ 2R856
—.%220
-.4837
~.5617
~. 6088
~.5517
-. 4435

«D293

<1153

«2773

2062

3912

5243

«6R18

CSFS

0215
-, r557
—.148n
-.2955
-.4274
-.4729
-.5826
-.5R28
~ah929
- 3844

.0223

L1076

L1919

.2799

3867

L5800

L7191

w e
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APPENDIX

RUN 145 CONFIGURATINN 136
POINT VKT ALPHA BETA CNF CAF cPm crn cyn CSF CHY CTSSIG CHSSIG vY ° Qs Cyms CSFS
2974 35.2 -0 .0 <0734 0829 -.0153 «0C49 -,0336 +0027 T0.9 .0558 .00456 191.7 199.2 477.2 -.0140 0016

2975  35.2 ~e0 10.0 «0360 20866 <~.0N54 0016 -.0125 -,1334 70.9 .0559 .00474 191.6 199.2 477.2 -.005?> -,0557

2976 35,1 =0 20.0 0919 .0249 -.0051 +0495 -,.3470 T0.7 .0%81 .00484 192.0 198.0 478.&6 L0205 -.1437
2977 35.0 ~e0 30.0 0881 20261 -.0118 21725 -.7036 T0.7 .0%64 ,00482 191.8 196,9 &77.T7 .0711 -.290"
2978  35.2 -l 49.0 0781 -.0227 -.0146 229647 -1.0657 70.9 .0568 .,00493 191.6 199.6 &81.8 1221 ~.4515
2979 35,2 el 50.0 #0627 -.0315 -.0069 «2798 -1,1509 71.0 L0567 .00491 191.6 199.2 4B0.9 .)159 -,4768 !
2980 35.0 el 60.1 -.2%565 -.00A0 -,0217 =-.0162 «3722 -1.3870 T1.0 .0563 .00483 191.9 197.3 478.2 .1535 -.5721 -
29681 35.1 -l 70.0 -.4508 -.0405 <0136 -.0095 «3180 -1.2652 71.0 .0566 .00470 192.2 198.4 481.7 .131¢ -,.%212

2982 35.2 ~el 80.0 =-.5492 -.0819 .0214 -,00%8 #2766 ~1,0621 Tl.3 .0568 00445 192.0 199.6 483.3 .1142 -—.4387
2983 35,2 el 90.0 -.488] -,1093 -.0003 -.0031 +3000 -.9775 T1.4 .0567 .,00428 191.9 199.4 482.6 .1241 -.4043
2984 35,2 0.0 0.0 0724 +0845 -~.0151 0055 -,0376 L0111 70.9 .0560 ,00457 19t.8 200.0 479.0 ~.0157 «0046
2985 35,1 <0 =-132.0 «0589 «083F -.0191 +0144 -.1181 26423 Tl.1 .0554 ,00420 191.7 198.8 474.5 ~.0695 «101%
2986 35.0 «0 -20.0 -.019¢ «0868 -,0137 0175 -,1705 4412 Tl.1 .0553 .00400 191.7 197.6 &72.7 -.0712 « 1845
2987 134.8 <0 -30.0 -.0945 0969 -,0142 -0140 -.2317 8892 71.0 .0550 ,00383 191.7 194.9 458.8 -.0943 .2865
2968 34,9 «0 ~-40.0 -.0995 <0914 -.0440 .0133 1.03%3 T71.2 .0551 ,00365 191.5 196.1 469.7 ~.1384 «4322
2989 35.0 «0 -53.0 -.0905 .0530 -.0569 - 01866 1.4140 71.5 L0550 .00362 191.5 197.6 &70.8 -.194R -5936

2990 35,0 .1 -60.0 =~.2005 .0026 0051 L0170 ~-.4326° 1.4258 Tl.6 .0550 .00356 191.% 197.6 #70.7 -.181& .5967
AVERAGE TIP SPEED RATIO = .094 AVERAGF NF ABOVE VALUFS  Tl.1 .0%559 .00438 191.7 198.2 &476.8
i
i
RUN 146 CONFIGURATION 36 r ‘
POINT V,KT ALPHA  BETA  CNF CAF cem (1] cwm C5F  CHI  CTSSIG CHSSIG vr Q 0s cyms CSFS
3041 44.8 .0 -.0 0429 ,0623 ~.0202 L0037 -.0191 .0062 7T6.6 .0609 .00695 191.7 325.5 630.1 ~.0099 0022
3042 45.1 -.0 10.0 .0176 .0621 -.OlifR  .0016 ~.0055 ~-.1100 76.7 .0612 .00690 191.8 329.4 635.8 -.0929 -.0577
3043 45.0 -.0 20,0 =-.0803 .0636 .0086 ~-.0049 L0512 -.3088 76.6 .0616 .00683 191.4 377.6 634.2 .0266 -,.1596
3064 45.1 =-.1 30,0 -.1685 .0598 L0015 -.0C87 .1449 -.6081 76.7 .0618 00667 191.6 32R.6 636.5 .074B -.3139

3045 45.0 -l 40.0 -.1697 +0469 =-.06472
3046 45,0 .1 50.0 -.3206 0094 -.0267
3047 45.0 ~el 60.0 -.26%3 -,0699 -.011C

+2560 -.,9431 T6.6 .0621 .00638 191.7 327.8 638.9 .1316 -.4839
<2622 -1.0678 TH.6 0623 .00608 191.7 3I27.0 638.8 L1342 -.5487
«2620 ~1.1416 T6.T .0620 .00589 191.9 228.2 638.9 .1%6 -_.586)

3048 45,1 ~el 70.0 =-.3715 -.0734 -.0270 -.0023 <2481 -1.1641 T6.7 .0626 ,00555 192.5 329.&4 645.1 1267 ~,5944
3049 45.% -1 80.0 -.4392 -.1101 -.0081 0003 #2676 -1.1683 76.9 .0622 .00513 192.4 329.4 642.9 .1371 -,5986
3050 45.2 =1 90,0 =~ .4411 -.1489 =-.0031 +0022 «2698 ~1,1427 77.0 .0623 ,00488 191.9 330.2 642.2 .1387 -,5475

3051 45.0 .0 0.0 « 03861 <0612 -.0201 <0034 -.0178 <0040 T6.7 .0611 .00679 191.5 327.8 632.9 -.009? . 3021
3052 45.0 .0 -10.0 0127 +0%93 -.0196 <0099 -.0730 <1875 76.8 .0608 .00681 191.5 328.2 631.5 -.0380 -0971S
3053 4S.1 «0 -20.0 -.,0600 <0568 =-.0137 «0124 -.1197 3702 T6.9 .0605 .00672 191.5 329.0 630.6 -.0625 <1931
3054 44.9 «0 -30.,0 -.1555 «0623 -.0134 «0L03 -.1781 <6097 76,9 .0602 .00657 191.5 1326.6 627.1 ~,0627 «317%
3055 45.0 «0 -40.0 -.1T735 <0676 -.0443 -0118 -,2837 <9430 TT7.1 .0601 .00648 191.2 32R.2 627.2 -.1484 <4935
3056 45.1 -0 -50.0 ~,2793 .0026 -.0118 40173 -,3203 11,1096 7T7.2 .0601 .00641 191.4 1329.8 629,2 -.1679 5816 :
3057 &5.2 «0 -60.0 -.227)1 -.03871 -.0572 <0117 -.3071 1.1993 77.2 .0604 .00641 191.5 330.2 631.7 -.1605 6268
3058 45.0 «0 -70.0 ~-.3093 -.0402 =~.0361 -.0000 -.2643 1.2374 77.2 .0605 .00629 191.5 328.2 630.2 -.1376 «6445

3059 45.1 +0 -80.0 -~.4812 -.0646 =-.0190 -.0015 ~.2623 11,2207 77.2 .0610 .00615 191.5 329.0 633.4 -.1362 « 6340
3060 4S.1) «0 -90.0 -.4829 -.1259 -.C119 -.0034 -,2632 1.1812 77.3 .0612 .00612 191.5 328.6 634.0 ~.1364 6122
AVERAGE TIP SPFED RATIO = ,121 AVERAGE )F ABOVE VALUES T6.9 .0613 ,00630 191.7 328.4 634.8
RUN 147 CONFIGURATION 36
POINT VKT ALPHA BETA CNF CAF cPM CRM (A L] CSF CHI CYSSIG CHSSTG vT Q Qs CyYMs CSFS
3068 30.3 0 2.0 « 1092 «1110 -.0130 +0C79 -,0735 <0622 66.4 .05640 .00392 191.2 14M.5 &17.1 -.0262 0221
3069 29.8 9.9 0.0 « 0507 <0616 0045 « 0066 -.0502 «0460 60.0 <0605 ,00439 192.) 44,1 447.8 -.01¢] 0148
3070 30.2 4.9 0.0 «0675 +0790 -.0045 +0055 -.0352 20137 63.7 .0567 .00407 192.7 147,7 432.4 -.0120 <0047
3071 30.3 -0 0.0 1093 <1122 -.0139 «0079 ~-,0743 <0624 66.& 0539 .00386 191.3 148.5° 416.7 -.0265 .0222 Y
3072 30.1 -5.0 0.0 0389 -1359 -.0325 -0084 -.0794 +0293 68.7 .0%03 ,00357 191.1 146.5 396.8 -.0291 .010%
3073 30.2 -10.0 0.0 -.0228 «1410 -.0%53 +0069 -.0786 <0255 Tl.l 0462 .00328 191.7 147.3 1378.4 -.0306 . 0099 -
AVERACE TIP SPEED RATIND = .08] AVERAGE NF ABOVF VALUES 66.1 .0536 .30385 191.6 147.1 414.9
RUN 148 CONFIGIRATINN 36
POINT VKT ALPHA RETA CNF CaF cPM CRM YN CSF CHI CTSSIG CHSSIG vT ) 0s cyYms CSFS

3076 30.1 «+0 -20.0 « 0673 <1276 -,0263 0198 -,2178 +«5604 66.4 L0535 00365 191.7 146.9 414,86 -.0772 «198%
3075 30.1 5.0 -20.0 0268 0873 ~.0133 <0211 -,2014 »4706 63,9 .0562 .00383 192.7 166.9 429.1 -.0689 <1610
3076 30.0 -.0 -20.0 <0648 «1252 -.0228% <0195 -.2175 <5672 56.4 .0534 ,00363 191.2 145,.7 411.5 -.077C .2008
3077 30.0 -5.0 -20.0 0077 <1405 -.0423 <0170 -,2186 «6452 68.8 .0500 .00341 191.1 145.7 396.0 -,0809 +«23R6
3078 30.0 =-9.9 -20.0 -.05i1 « 1460 -.0626 +0158 -,2165 «6588 T71.0 .0664 00319 191.5 145.7 377.4 -.08%% . 2543

AVERAGF TIP SPEED RAYIN = ,08) AVERAGE OF ABOVE VALUES 67.3 .0519 .00354 191.5 146.2 405.3 - l
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RUN 149 CONFIGURATION 138
POINT V. KT ALPHA BETA CNF CAF cen CRN cyn CSF CHI CTSSIG CHSSIG vy ) Qs Cyus CSFS
3079 30.1 =0 20.0 -.0247 +1260 <0217 ~.0060 205486 -,4091 66.0 .0544 .00389 191.7 146.9 418.9 .21°1 -,1434
3080 30.2 4.9 20.0 -.0799 0957 +0287 ~.20%9 «0595 ~,.3382 63,7 ,0%569 .00408 192.3 147.7 4338 .0202 ~-.1l151
3081 30.2 .l 20.0 -.0314 <1249 0225 -.0060 +0549 -,4041 68.2 .0%43 ,00389 191.5 14T7.7 418.6 .019& -.1426
3082 0.2 -%0 20.0 1629 <1354 -.01%6 -.00646 <078 -~,6106 60,7 ,0507 .00372 191.1 147,3 1399,2 ,0289 -.2253
3083 30.0 -10.0 20.0 0218 1459 -,0271 -.0042 +0%83 -.5382 T0.8 .0469 .00333 192.0 146.1 81,3 .0224 -.2062
AVERAGE TIP SPEED RATIO = .08l AVERAGE JF ABOVE VALUES 67.1 .0526 .00378 191.7 147.1 410.2 !
RUN 150 CONF [GURATION 138
POINT VKT ALPHA BETA ONF CAF cPn [4.1] cym CSF CHI CTSSIG CHSSIG vy Q 2s Cyms CSFS
3097 35.2 0.0 0.0 0771 «0813 -.0l48 «00ST -.039¢ .0199 70.7 .0567 .00512 191.4 2CC.8 4A3.4& -.0164 +008%
3098 33.1 ol -60,0 -.1974 -0002 -007S <0181 =-.8262 1.4036 71,4 ,0559 .00441 190,9 199.2 476.5 -.1782 .586"°
3099 35.1 ol -T0.0 -.1768 -.0307 -.0113 +0093 -.3077 11,2280 71,5 .0558 .00432 190.8 199.,2 4&75.7 -.1289 «5143
3100 35.0 ol -80.0 =-.3878 -.0&59 -.0048 +0036 =-.270% 11,1990 7T1.4 ,0%63 .00604 191.% 198.4 &79.1 -.1120 +4965
3101 3s.9 <1 =90.,0 =-.4382 =-.1011 -.0147 -.0001 -.2610 11,1503 71.3 .0568 .00398 191,5 197.6 &80.9 -.115% <4727
AVERAGE TIP SPEED RATIN = ,094 AVERAGE JOF ABOVE VALUES Tle2 .0563 .00437 191.7 199.1 479,1
RUN 151 CONFIGURAT ION 36 [
POINT V, KT ALPHA BETA CNF CAF CcPM CRM cYm CSF CHY €TSSIG CHSSIG vy Q s rTyms CSFS
302 30.0 «1 ~59,9 -,2788 «08083 -.0068 +0105 ~-.6254 2.0447 66.5 .0537 ,C0361 1t91.M 145.3 413.9 -.2196 .7178
3103 3.1 L -70.0 -.2184 <0004 -.0265 JO1T8 -,4162 1.6861 66,8 .0%38 ,00354 191.% 146.5 415.0 -.146° 5952
3104 30.1 «l ~80.0 -,5788 ~-.0506 ~.0070 +0094 -,308T 1.4754 66,8 .0542 .00332 191.7 146.5 &17.4 -.1083 5177
3105 30.0 +1 -90.0 -.6938 -.1695 -.0126 <0050 -.2074 1.3194 66,7 .0544 .00315 191.°8 145,7 417.9 -.1002 4600
AVERAGE TP SPEED RATIN = 081 AVERAGE JF ABOVE VALUES 66,7 .0540 .00340 191.7 146.0 4l16.1
RUN 152 CONFIGURATION 36
POINT VKT ALPHA BETA CNF CAF cPH [+ 1] cm CSF CHL CTSSIG CHSSIG vY Q as CYnS CSFS
3106 24,8 ol ~60.0 =~.52¢6 +0967 -.0131 <0123 -~-.6853 2,3733 60.0 .0%511 .0029% 192,0 99.6 356.0 -.101F 5663 1
3107 25.1 ol ~T70.0 -,48693 «0224 -,00689 +0168 -~.6106 2,4520 60.4 .051% .00289 192.0 101.6 3%9.9 -.1723 . 6923
3108 25.1 el <B0.0 -~.8977 -.0657 -.047% 0095 -.4695 2.1142 60.64 .0%20 .00270 192.3 102.0 383.6 -.1217 +5931
3109 2.1 ol =90,0 -1.0648 -~.,2221 -.0327 +0053 -.30818 1.7396 60.6 .0%521 .D0249 192.1 192.0 363.8 -.1070 <4934
AVERAGE TIP SPEED RAYIO = .067 AVFRAGE OF ABOVF VALUES 60.3 .0517 ,00275 192.1 101.3 260.8
RUN 153 CONFIGURATION 36
POINT V,KT ALPHA BETA CNF CAF [ ] CRN cYm CSF CHY CTSSI6G CHSSIG vt Q Qs cyes CSFS
3110 19.7 «0 -60.0 -,893) +0306 -,0991 <0226 -.8133 2.%376 S51,.5 .0485 .00246 192.1 63.0 306.4 -.1672 .5220
3111 20.2 o1 =70.0 -1.0092 0099 -.1672 3.0360 52.4 .0489 ,00242 192.0 65.8 3ll.4 -.183% 6el13
32 20.2 ol -80.0 -1.2764 -.12%50 =-.1574 «0069 -.T77S 2.8632 92,4 .0693 .00231 1972.0 6%5.8 313,00 -.1634 6017
3113 20.2 ol =90.0 -1.3923 ~-,2997 -.099% <0012 ~.56189 2,.3298 52.6 .049¢ .0021%F 191.9 65.8 313,2 -.13DD <OoR92 A
AVERAGE TIP SPEED RATIO = ,054 AVERAGE OF ABOVE VALUES 52.2 .0490 ,00232 192,) 63.1 311.0 -
RUN 154 CONFIGURATION 36
POINT V,KT ALPHA BETA CNF CAF cem CRN cYm CSF CHY €YSSEG CHSSIG vT 0 s cyns €see
3116 1954 «0 <-60.0 -1.1967 -,115% -.2530 +0292 -1.0361 2.9%2] 42.3 .n46& ,00217 191.5 38.2 269.6 —.1468 «41R4
3115 1%.2 ol =70.0 =1.1225 -,2566 -~.2947 «0304 -1.1377 13,3830 42,2 ,0461 ,00195 191.7 37.4 267.7 -.1591 «6710
3116 1sLT <l -80.0 -.3825 -.3238 -,220% «0262 -1,0988 4.5668 4l.3 .04358 .00178 191.9 35.1 2864.5 - 1457 «6G54
31LT 14,8 ol =90.0 =,3745 -,3038 -,1945 «0209 ~1.0437 4,3722 41.6 .0461 .00173 191.8 3I5.5 266,11 -.1391 -5825

AVERAGE TIP SPEED RATIO = ,040 AVERAGE OF ABOVE VALUES 41.8 .0461 .00191 191.7 36,5 267.0
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POINT

3130
3131
3132
3133
3134
3135
3136
3137
3138
339
3140
3141
3162
3143
3144
3145
3146
3147
3148
3149

AVERAGE TP

POINT

3163
3164
365
3166
3167
3168
‘3169
170
37
32
3173
374
3178
3 7e
3177
3178
3179
3180
3181
3182

VKT ALPHA
14.7 -0
15.0 -0
15.1 ~e
15.1 “el
1S.1 ~.1
15.0 -el
15.0 s |
15.0 —el
14.9 ~el
14.6 -.0
15.4 ~.0
15.2 -0
15.1 ~.0
15.0 ~«0
16.9 0.0
14.8 0.0
4.8 -0
16.7 »0
14.5 .1
15.0 .l

VKT ALPHA
20.0 o.C
2.0 -.0
20.0 -0
19.9 -0
19.9 ~el
19.7 -al
19.6 -l
20.1 -l
20.2 -.1
20.2 -a 1
20.0 -0
20.0 0
20.0 -0
20.0 .0
20.0 -0
19.9 .0
19.9 .0
19.8 .0
19.7 .1
19.6 .1

BETA

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90,0

=0

-10.0
-20.0
-30.0
-40.0
-50.0
-60.0
-70.0
-80.0
-93.0

RETA

0.0
10.0
20.0
30.0
40,1
50.0
60.0
70.0
80.0
90.0

-.0

~-10.0
-20.0
~30.0
—40.0
-50.0
~60.0
-70.0
-80.0
-92.0

CNF

-.2603
-.1987
~.4517
-1.1786
-1.7151
-2.0199
~1.5545
-1.0322
~.31l44
-.1149
-.1311
~e?682
-.5006
~.T171
-1.2210
-1.13013
~1.0303
~. 7893
~.03%6
-.1517

SPEFD RATIN = ,040

CNF

. 1240
<1394
<0471
-+2651
~.8786
~1.191%
-t.0267
~.9468
~1.0600
-t.0070
1025

» 0380
~.0202
~.0278
~. 10643
~+3936
~.663)
-+9657
~1.2123
-1.3327

AVERAGE T IP SPEED RATIO = ,053

POINT

3le5
Jlse
387
3188
389
3190
3191
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204

VoK T ALPHA
25.1 .0
26.8 0.0
24.7 -.0
24.5 -.0
24,7 -.0
24,7 -ol
24,7 -.l
24.6 el
26.8 -l
24.8 el
24.9 0.0
2he & .0
24.9 .0
25,0 «0
25.0 «0
2%.0 .l
24.9 ol
24.0 .l
24 .8 .1
26.6 .0

BETA

0.0
10.0
20.0
30.0
40.0
50.1
60.0
70.0
80.0
90.0

-.0

-10.0
-20.0
-30.0
-40.0
-50.0
~60.0
-70.0
-80.0
-90.0

CNF

« 1596
»1833
« 1668
~.0236
-+ 3498
-.1937
-+3670
~e6671
-.7823
- 7858
« 1571
.1272
+1063
<0934
-.03%3
= 1751
~.4067
-4 795
-.8382
-1.03%6

AVERAGE TIP SPEED RATIO = 066

F VPP Y¥NYRYEEBEEEEEREE KB I

CaF

«069C
0739
0530
. 0281
~.0836
~e2265
—+3439
-.1692
0463
-.0039
o1142
«0988
0697
0552
-.0007
~.0688
~.2170
-+3168
-.3490
-.4082

CAfF

2004
.2037
« 1982
+1807
1772
1229
-.005%0
-.1100
~.2491
~.3574
2145
.2213
.2277
<2065
2011
1777
.0889
0300
-.0985
~+2909

CAF

+ 1550
1607
« 1639
1596
+1701
.1280
«0636
-.0218
~.1592
—.2798
21604
+1702
1670
+165A8
+1868
«L775
.1160
0452
~+059%
~.2166

APPENDIX

RUN 153

cPM CRM
~.115% .0180
-.0987 .0201
-.0535 .0223
-.0416 0241
-.0324 + 0274
-.0860 0325
-.2712 . 0257
-+3501 « 0084
-.3386 +0031
~.2566 +001%
-.1019 «0160
~a1367 . 0158
-.1730 «0137
-. 2311 +0079
-.2507 -.0007
~+3510 -.2062
-.4268 -.0099
-.%638 -,0C86
-.3618 -,0170
-.2815 -.0165

RUN
com

- 0461
~.0249

<0054

«0249
-.0107
~+0498
-.2576
=+3143
~. 2434
~.1706
-.0500
~.0549
=.0721
-.1129
~e.1236
~a 1627
-.2618
—a2265
~e2140
-.1609

~. 0657
=-.0275
-.0261
-.03%2
~.0282
=+0224
~.0015
~.058¢8
- 0651
- 0732
-, 069%
=+ 0606

CONFIGURAT ION

cYym

-3
-.2809
-. 1906
.0506
L2261
44046
6255
.8804
. 96860
29655
-.2698
-.3885
-. 4498
-.5396
-.5182
-.6903
~.813%
-.9129
-.8614
-.7863

AVERAGE NF AROVE

156
CRM

+ 0092
+0130
. 0119
0109
«0120
+0168
. 0132
0151
. 0189
0155
. 0092
0056
0040
«0013
~.0014
=« 0048
-.0109
-. 0157
~.0176
- 0192

CSF

<4959
22641
-.1035
—.0681
-1.1986
-2.0028
-3.,1022
-3.5737
-4,0238
~4.1636
+3802
6733
9893
1.3714
1. 6126
2.0175
2.4873
3.0158
4£.2574
3.8416

VALUES

CHI

40.4
41.3
41.6
41.7
41.8
41.8
41.9
41.9
41.9
41.3
41.8
4146
41.6
“1.6
412
s1.1
4l.4
41.6
40.9
42.3

41.5

CONF 1 GURAT 10N

cym

-.1654
-.1672
~. 0812
<0840
«32%8
#3957
«5023
«5273
»5110
4701
—. 1664
melbih
~.2145
-.2803
-.3365
~a4256
-.5807
-.5%96
-a5313
~.4389

AVERAGE OF ABOVE

~e 0095

CSF

<2051
-.0210
-.4311
-.7950
~1.3683
-1.8352
-2.2152
=2.3901
-2.1960
-1.8589
2070
<4062
<7153
1.0663
1. 3982
1.7506
2. 1954
2.5%99
2.4487
2.0449

VALUES

CHI

52 .6
52.5
32.5
52.4
52.5
52.4
52.1
53.1
53.8
53.9
S2.4
52.8
52.7
52.9
53.0
53.0
53.1
53.0
53.1
$2.9

52.8

CONF IGURAT ION

cyM

-« 0895
-+0804
-.0371
0820
2428
2368
. 2801
+3235
«2872
2527
~. 0922
-.103%
-.1085
-.1257
-.1541
-.2931
—e 4543
—e3347
~e2660
-e2292

AVERAGF 0OF ABOVE

CSF

.0884

- 1062
-.3771
- T704
~1.1915
-1.3989
-1.65%
=-1.8000
-1.6393
-1.2680
« 0986
.3087
<4994
<1378
1.0224
1.4790
2, 0076
2.0205
1.7847
1.5308

VALUES

CHI

60.7
60,2
60.2
59.9
60.2
60.4
60.6
60.4
60,8
6l.1
80.3
59.0
60.4
$0.8
61,1}
61,2
6l.1
61,1
61.0
60.9

60.6

35

35

35

CYSSIG

0458
<0458
«0456
«0458
«0459
«0458
« 0459
0656
+ 0453
+04573
« 0661
<0459
. 0459
D456
+ 0459
.0458
0457
<0456
« 0455
0460

«0657

€TSS IG

0461
« 0460
0458
« 0460
D462
« 0463
0465
+ 0471
0470
- D469
<0861
<0460
- 0459
<0457
« 0458
«C460
. 0461
<0461
« 0462
« 0462

0662

CTSSIG

0487
. 0486
D484
« 0487
0492
. 0493
<0692
<0494
<0495
. 0697
<0485
<0481
<0485
0484
« 0483
#2484
« 0486
<0486
« 0491
<0491

0488

CHSSIG

00231
«00231
«0022%
«00216
00206
00190
.00183
00185
+«00140
00115
« 00248
00232
- 00221
+002080
« 00208
+0019%
00191
#0186
. 00182
00181

.00t98

CHSSIG

.00278
.00282
.00286
. 00281
.00276
. 00259
00254
.00253
.00237
.00219
.00277
.00263
.00244
00225
. 00215
-Q0200
. 00186
.00173
. 00166
.00155

«00236

CHSSIG

+00356
« 00348
00337
« 00319
-00303
. 00282
+00252
«00226
+00202
-00101
«00357
» 00354
- 00360
00358
« 00352
00341
+002333
+00326
00312
00291

00309

VY

191.5%
191.9
191.7
191.7
191.6
191.7
191.5
191,17
191.8
191.9
191.5
191.4
191.2
191.4
191.1
191.5
191.4
191.5
191.7
191.7

191.5

vT

191.6
192.4
192.86
192.5
192.1
192.2
192.1
192.3
192.0
191.9
192.2
192.1
102.0
192,.2
191.8
19t.8
191.7
191.9
191.8
151.9

192.1

35.1
36.6
37.0
37.0
37.0
36. 6
36.6
36.2
35.8
4.7
38.2
37.4
37.0
36.6
35.8
35.5
35,5
35.1
33.9
36.6

36.2

65.8
65.8
65,4
65.0
64,6
63.8
6246
66.2
&67.0
67.0
65 .4
65.8
65.8
65.8
65,4
65.0
64,6
64,2
63.8
62.8

65,1

103.2
100.8
9.6
98.1
107.0
100.0
100.0
98.9
10C.4
100.8
101.6
7.7
101.2
102. 4
102.4
102, %
101.6
100.4
100.4
99.3

10C.6

s

2613.3

265.2

265.0
2645.0
266.5
265.6
255.6
264.3
262.9
261.8
2%8.0
266.2
265.1
263.8
263.9
264.1
262.9
262.4
261.4
266.6

264.5

as

298.9
3c00.3
299.7
3I00.0
299.6
299.5
299.0
306.0
305.8
3C4.9
299.9
29%.8
299.2
298.5
297.5
298.2
298.0
298.2
298.0
296.8

299.9

28

349.9
348.2
344,9
343,9
348.6
348,56
348.6
348.2
350.9
351.9
369.0
342.7
34R.2
348.8
367.4
348.0
349.0
3466. 6
350.0
349.2

348.1

cyms

=+ 0430
~.038nR
-~1266
« 0370
«Q314
<0558
0862
- 1207
«1317
<1279
~«0385
~.0%18
—+0%2R
-. 0769
~-.0785
~-.0927
-« 1097
=~ 1220
~.111¢
-+ 1080

Cyms

-. 0364
~.0366
-.009¢C
«01R2
- 0702
+0862
«1252
+1140
<1119
1032
~.0363
- 0361
-.0472
~.0618
-«0739
-+ 0928
~.12%9
-«1205
-.1138
-« 0926

CyMs

~e 0264
~.0233
-« 0107
<0234
« 0697
0680
. 0827
.0918
«0822
- 0724
-+0269
-« D295
-.0304
~. 0389
-a0454
~. 0867
-.1323
~. 0970
~.0763
~. 0652

CSFS

<0660
«0317
=~ «0145
~. 0930
-.1865
=276
—.6279
- 4900
~.S4RA
~.551%
«0542
« 0967
.1382
< 19cs
«219]
2709
«3356
«4070
«5517
5278

CSFS

<0451
=.0048
=~ 0941
-.1722

~e 2910
- 4766
~5169
~.4800
~.6282
<0451
« 0891
«1573
«235¢0
<3072
<3815
«4759
« 5406
5261
+« 4315

53
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POINT

207
3208
3209
3210
321
3212
3213
3214
321%
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226

AVERAGE TIP SPEED RATIO

POINT

3229
3230
3231
3232
3233
3234
3235
3236
323
3238
3239
3240
3241
3242
3243
3244
3245
3246
3247
3248

AVERAGE VIP SPEED RATIO

3270

VKT ALPHA
30.0 -0
29.8 ~e0
29.7 =0
29.6 ~-.0
29.8 =el
29.7 -l
29.9 -.0
29.9 ~sl
29.9 -l
29.0 =l
29.9 «0
29.9 «0
29.7 «0
29.8 0
29.8 )
29.9 .1
29.8 ol
29.98 ol
29.7 ol
29.7 ol

Ve KT ALPHA
34.9 0.0
34.9 =0
34.9 —.0
34.7 =0
34,7 ~el
34.8 el
34,8 el
34.6 “el
34,80 el
34.9 =.t
34.9 0.0
3.7 «0
34.5 «0
34.9 0
34.9 0
34.0 -0
34,6 -1
34.9 ol
35.0 vl
35%.0 ol

VKT ALPHA
%4.9 0.0
44.8 «0
44,6 -0
44.6 -ol
44,0 -el
44,9 =l
44.7 =l
4.9 =.1
o4, 7 =l
45.0 =l
o6, 7 -0
44,7 »0
46.8 -0
44.0 «0
4,7 «0
45.0 -0
44.8 «0
44,6 -0
46,7 .0
44,8 .0

BETA

0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
.0
-10.0
-20.0
-30.0
~-40.0
-50.0
~60.0
-70.0
-80.0
-90.0

BETA

0.0
10.0
20.0
30.0
40.0

BETA

0.0
10.0

40.1
50.0

~60.0
=70.0
-80.0
=90.0

CNF

0956
0342
~.0764
-. 1990
- 1977
-.2627
-.1465
-.4039
-.5851
~.5720
«0963
0861
« 0405
D148
«0397
.0551
-.219%
-.2292
-.5261
~.6120

" .080

= .093

-. 4730

AVERAGE T1P SPEED RATIO = ,120

54

APPENDIX

RUN 150 CONFIGURATION

CAF com CRM CYH CsF CHI
«1045 -.0125 +0025 -.0334 + 0037 66.7
«1037 -.0034 «0045 -.0337 -,1095 66.6
1137 0285 0062 <-.0296 =-.2656 66.3
.1115% «03640 .00%58 0695 -,6137 66.1
«0977 =-.0163 0065 <1621 -.9363 66.4
+ 0076 -,0474 + 0133 +1693 -1.0928 66.5
0130 ~-.0395 +0091 #2104 -1.2798 66.8
~«0154 + 0004 «0099 <2062 ~1.2905 66.9
~e0995 «0113 «0106 #1871 -1.1041 87.0
-.1439 -,0038 « 0061 1980 -.8564 67.2
<1107 =-,0139 «0026 ~-.0355 0071 66.5
«1103 -,0210 +0007 -.0429 «1395 66.7
<1113 -,0174 -,0020 -.0509 +2991 66,5
<1151 -,.0152 -,0047 -.0891 «5611 66.8
+1163 -,0148 ~-,00675 -.1323 8266 67.)
«0927 -.0361 -,0C9% ~-.2655 1.2511 67.3
+0881 -.045¢ -,.0151 -.3583 1.5781 67.2
J0296 -.0264 -,0056 -.1736 1.2849 67.4
~e0378 -,0292 -.0054 -.1606 1.2041 67.2
-.1431 -.0312 -,0086 -.1600 1.0840 67.2
AVERAGE "F ABOVE VALUES LITL]

RUN 159 CONFIGURATION

C AF cem (4.1} (AL} CSF CHI
0813 -.0160 <0010 ~.0040 ~.0354 71.3
.0811 -.0057 «0031  -.0216 -.1752 71.3
0859 20259 <0045 <-,0146 -.2398 T71.2
« 08566 « 0245 + 0051 «0527 -.%5093 T1.9
+076% -,0314 0059 +1459 -.8306 70.9
« 0438 -,0312 « 0098 <1388 -.9126 T1.1
+0006 -.0188 0076 +1520  -.998%5 71.2
~.02%8 +0082 «0C75 21400 -.9%&0 T71.1
~.0803 -,0067 Tl.4%
-.1101 -.0209 .7
20818 -.0157 T1.2
.0807 -,0172 -,0003 -,0097 «0818 T1.1
.0817 -,0113 =~,0023 -,0207 #2223 71,1
<0831 -.0131 ~.0045 -.0748 +4542 T7T1.5
«076 =+ 0452 ~-,00680 -,1591 <7592 Tl.b
+053 -.0585 ~.0092 -~.2264 1.02%8 71.7
«0123 -,00%52 =~.0096 -.1516 9523 T1.7
-+0313 -,0259 ~.0112 -.1187 <9305 T2.1
-.0612 <~,0114 -.1%540 1.0031 72.1
~.0907 -,0352 ~,0143 -.1734 <9922 T2.1
AVERAGF OF ABOVE VALUES Tlee

RUN 160 CONFIGURATION

CAF CcPM CRM (A L] CSF CH1
0587 -.0194 <0001 .0070 -.0330 77.1
«0602 -.0107 «0021 -.0072 -,1072 77.2
«0613 +0106  ,0040 -.0092 -.2176 77.1)
+ 0559 + 0024 « 0053 <0846 -.4625 T6.9
«0388 -,0437 «+0069 21125 -.7273 7T7.1
<0147 -.0214 0106 .1050 -.8313 T7.2
-+ 0400 -.0177 <0098 <0847 <-.PB3) T7.2
-.0762 -,0388 0110 «1213 -.9791 77.3
-.0258 <0120 1570 -1.0061 77,3
-.1651 -,070% +0134 <1684 -.9985 T7.5
«0608 -,0202 «0001 <0069 -.0332 T7.3
«0%99 -.0183 -.0015 -0088 « 0809 77.3
«0586 -,0t25 -.0033 0012 «1839 - 77.4
»0571 -.0109 -,00%5 -.0&402 + 4007 TT.4
«0427 -,0361 -.0077 -.1028 +6655 T7.5
-0120 -.0190 ~,010% -,08A83 « 7606 T7.7
~«0152 -.0490 -,0122 -.0998 «8901 T77.7
-.0423 -,0122 -.1426 1.0511L T1.6
~.0358 -,0127 -.1572 1.0811 7T7.8
=.0279 ~,0142 -,1617 1.0t66 T1.7
AVERAGE NF ABOVE VALUES T1.4

315

35

3%

CT1sS816

+ 0515
0516
<0514
.0518

CTISSIG

0537
0538
+ 0541
«0541
« 0545
«0%43
<0543
+0541
« 0545
<0562
0535
.0532
<0528
+ 0530
«0530
« 0528
.0528
«0530
20533
0537

0536

CTSSIG

<0576
0581
.0582
-0584
- 0587
0588
»0586
0591
0589
« 0589
20574
«0572
#0571
- 0569
0567
<0568
+0570
<0571
<0576
0580

<0579

CHSSIG

« 00451
«00456
+ 00445
00436
« 00429
.00410
«00394
00364
«00337
<0031t
00445
.00428
«00410
+ 00400
.00379
« 00364
200343
. 00328
+00309
00291

+ 00386

CHSSTG

+00512
.00518
00512
00498
+ 00491
»20480
« 00459
00434
< 00414
«00388
00506
« 00486
«00469
« 00458
00438
«00¢16
.00492
« 00402
00376
. 00367

« 00451

CHSSIG

- 00671
+00688
« 00684
+00672
+ 00664
00653
00638
00600
+00565
+00543
00670
« 00852
00633
00610
-00587
00575
«00%61
« 00545
-00535%
00529

.00614

vY

191.1
190.2
191.9
191.7
191.6
191.5
191.7
192.1
192.1
191.8
191.9
191.9
191.7
191.7
191.4
191.5
191.8
191.5
191.6
191.6

191.6

191.6
191.%

191.9

VT

193.2
191.2
191.5
193.0
191.9
191.7
191.9
192.5
192.6
192.4
191.6
191.5
191.8
192.3
192.97
191.9
191.9
192.2
192.1
192.1

192.1

167.7
145.3
144,85
143.7
145.7
144.9
14601

146.5
1566.1

145.7
1466.5
146.1

T144.1
145.3
145,3
146.1

145.7
145,13
144.1
144.1

145.4

199,46
200.)
199.6
197.46
196.9
198.4
198. 4
195.7
19e.8
199.2
199, ¢
196,9
195.3
199.2
199.6
198.8
196.5
200.0
200.8
200.4

198.6

33t.0
328.6
325.5
326.2
328.2
328.6
326.6

327.8
331.7

Qs

406.8
402.5
405.1
405.7
408.7
406.5
407.5
410.0
410.7
408.9
406.3
403 .8
401.1
401 .4
4C"%3
400.6
4C3.9
401.5
40%.1
40%.9

405.0

Qs

460,1
4T1.n
4T72.4
472.7
473.8
474.2
474.9
471.8
476.3
475.4
4Tl.6
466.7
463, 4
446B8.0
468.6
665.5
463.7
467.8
4T1.2
472.6

470.6

Qs

6271.3
621.1
619,2
626.0
625.8
626,2
623,9
632.,6
628.9
631.9
617.9
615.46
618.4
LILPS)
615.2
619,64
617,1
s16.1
619.6
6246,1

622.2

vus

-.0121
-.0122
-.0105
. 0246
<0STH
« 0664
+ 0754
N7
<0666
«070%
-.0128
~.0155
-.0183
-.0323
-.Cap2
-.09¢€8
-.1293
~.0628
-.N874
-.057]

cYMS

0037
~. 0038
-.0048

+0232

«0%59)

20551

e 0443

0635

« 0819

<0884

0037

«ON4TY

ooy
=.0214%
~. 0547
-a0472
-.083)
-. 0753
-.0829
-.0R5}

rSFS

.0013
-.0N19%
- .G94R
- 2174
-.3338
-.3895
-+458R
4611
2928
-«3051

« 0026

0805

«1075

. 1959

«3071

«45h7

+«56913

6651

. 4308

. 3859

FSFS

~.0174
-. D567
—allée
- 2410
-.3R14
- 4362
—e4k23
-.5123
-e5264
—e5242
-e 0176
«0323
. 0978
22121
. 3538
«4069
b7
«5552
«5594
«5165

'S
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RUN 161 CONFIGURATION 35
POINT V,XT ALPHA BETA CNF CAF cem CRM cyn CSF CHI CTISSIG CHSSIG vr Q oS CYMS CSFS

32713 29.9 -0 0.0 . 0860 L1123 -.0155 . 0026

31276 29.9 9.8 0.0 <0345 0773 «0009 0019

32715 29.9 4.8 0.0 «0642 <0837 ~-,.0068 . 0016

3276 29.9 e 0.0 +0797 1062 ~.01%54 «0024
0.0

.0323 +0096 56.9 0497 .00455 192.% 146.9 400.8 -.0118 «007%
-. 0026 61.5 ,0571 ,00509 191.7 146.5 433.6 -,0057 ~-,0009
-.0219 64.6 .0522 .C0465 192.9 146.1 413,8 -.0024 -.0077
.0089 67.5 .0501 .0045%59 189.3 146,9 394,1 -.0107 <0033

3277 30.0 -S5.0 +0420 «1325 =~.03%40 «0038 -.,0422 -.0060 69.8 .0464 00427 190.7 147.7 380.1 -.0164 -.0023 ‘;

AVERAGE TIP SPEED RATIO = ,.080 AVERAGE NF ABOVE VALUES 66.1 0511 .00483 191.7 146.8 4&04.& _
RUN 162 CONFIGURATINN 3%

POINT VKT ALPHA BETA CNF CAF cPM CRM Cym CSF CHE rTSSIG CHSSIG vr Q s CymMs CSFS

32718 29,9 -.0 -20.0 .03 +1119 -.0183 -,0019 <2916 67,2 ,0494 00403 192.1 166.1 1397.0 -.0173 «1073

3279 29.7 9.8 -20.0 ~.0084 0669 .0001 -.0019 +1525 61.9 .0553 .00456 191.9 144.5 425.3 -.0001 «0S1R

3280 29.7 4.9 =-20.0 « 0002 .0812 -.0096 -.0020 2066 66,8 0520 L00428 191.6 144.5 4C7.3 -.008) <0726

3281 29.7 -.0 =-20.0 0196 L1091 -.,01R0 -,0019 -.0470 +2B90 67,4 .049¢ 00416 189.9 144.5 12390.0 -.0174 «1071

3202 29.7 -5.0 =20.0 » 0053 «129% -.n398 -,0026 ~.0673 +3935 69,4 L0462 .00395 191.7 144.9 278.5 -,0258 « 1507

3283 29.8 -9.8 -2).0 -.0622 414 -,0599 -,0025 ~.0744 4197 71.7 .0627 L00370 191.% 145.3 361.9 -.0299 »1685

AVERAGE TP SPFED RATIO = .080 AVERAGE NF ABOVF VAL UFS 67.1 L0492 .00411 191.5 145,0 391,3 F
RUN 163 CONF IGURATINN 35

POINT VKT ALPHA BETA CNF CAF Com CR™M cYm CSF CHI CTSSIG  CHSSIG vr 4 Qs cyms CSFS

3284 29.8 =0 20.0 -.104)3 J1189 « 0293 +0C6& -.0292 -.2688 46.7 .0502 .00456 192.4 145.7 401.6 -.0106 -,C975

3285 29.7 9.6 20.0 -.0940 .0872 <0240 0036 <0268 -,27% 61.3 0561 .00508 192,7 144.1 429.7 0090 -.0924
3286 29.7 4.8 20.0 -.1176 .0891 + 0290 «0050 -~.0057 -.2444 64,3 .0524 .00468 192.5 144.1 4#11.7 -.002C -.0856
3287 29.5 ~«i 20.0 -.0917 1156 «0276 0065 -.0291 - ,2759 66,7 ,0500 .00454 190.4 142,2 392,0 -.0106 -,1000
3288 39.0 -5.0 20.0 + 1389 .1333 -.0106 .0090 -.0080 -,4692 69.3 .0468 .00432 192.9 147.7 387.3 -.0031 -,1789
3209 30.% -9.9 20.0 « 0045 L1617 -.0179 «J087 -.0264 -.Al84 T1.8 ,0433 ,006408 191.6 148.5 367.5 -.0099 -,1674

AVERAGF TIP SPEED RATIO = .080 AVERAGE OF ABCVE VALUES 66,7 .0498 00454 192,03 145.4 398,32
7
RUN 164 CONFIGURATION 25 I

POINY V,KT ALPHA BETA CNF CAF CPM CRM cYM CSF CHIE CTSSIG CHSSIG \AJ Q s CYMs CSFS

3316 45,5 -.0 180.0 .0372 -,0817 0260 .0001 -,0001 -.0218 90.0 .0000 .00000 0.0 328.6 328.6 -.0001 -.D218

3317 45.4 -.0 -170.0 <0287 -.083% «0060 -.0006 -.0252 <0752 90.0 .0000 .00000 0.0 326.6 326.6 -.0252 « 0752

3318 45.4 -+0 -160.0 .0508 -.0800 -.0013 -,0020 -.0651 +2100 90.0 .0000 .00000 0.0 327.6 227.% -,0651 «2100

3119 45.5 ~.0 -150.0 22078 -.0506 ~-.0243 -,0039 -.1345 +5142 90,0 .0000 .00000 0.0 329,0 329.0 -.1345 «5142

3320 45.5 ~«l =140.0 +5559 -,0118 -.0885 -,.0065 -.2227 +9127 90.0 .0000 .00000 0.0 327.8 327.8 -,2227 «9127

3321 45.5 «0 -130.0 -.4061 -.023% -.0933 -,0ll1l -~.2824 1.0649 90,0 .0000 .OODOO 0.0 328.6 32A.6 -.2824 1.0649

3322 4S.6 «0 -120.0 =-,2937 -.0658 -.0459 -,0099 +9473 90.0 ,0000 .0C000 0.9 326.6 326.6 -.3035 <9413

3323 45.5 «1 ~113.0 -.3259 -.1084 -,0220 -.0117 « 9646 90.0 .N000 .00000 0.0 329.0 329.0 « 9646

3324 45.6 ol ~100,0 -.3274 -.168R5 -.0191 -.0136 96406 90.0 .0000 .00000 0.3 329.8 329.8 .« 9476

3325 45.5 0 -90.0 -.2963 ~,1548 -.0226 -.0143 «9484 90.0 ,0000 .00000 0.2 327.8 327.8 « 9484

3326 45.5 -.0 180.0 «+ 0066 =-.0667 -,000} 0001 -.0341 90.0 .0000 .O0COO0O 0.0 327.8 327.8 -.0126 -.0341

3321 45.6 -.0 170.0 0014 -.0675 0010 «0006 «0270 -.1088 90.0 .0000 .00000 0.0 329.8 1329.8 ,0270 ~.10RA

3328 45.4 -.1 160.0 <0423 -,0602 -.0075 .0021 -0682 -,2516 90.0 .0000 .00C00 0.7 326.6 326,86 .0682 -.2%51p -
3329 45.5 -1 150.0 .0727 -,0230 -.0121 0049 <1361 -,5166 90.0 .0000 .00000 0.0 329.0" 329,0 .1361 =-.5166 Y
3330 49,5 -1.0 140.0 .0168 0168 -.0174 . 0079 2032 -.7473 90.0 .0000 .00000 0.0 327.8 327.8 ,2032 -.7473

3331 45.4 =.l 90.0 -.3937 -.1043 -.0197 <0140 «1594 -.9336 90.0 .0000 .00000 0.0 327.0 327.0 .1594 -.933% °
3332 45.5 =« 100.0 -.4037 -.1347 -.0114 +013% »1876 -.,909 90.0 .0000 .00000 1.0 328.6 328,6 L1876 -.9094

3333 45.b -+0 110.0 -,4367 -.0799 +0010 0119 42691 ~-.9362 90.0 .0000 .00000 0.0 329.4 329.4 .2691 -.93K2

33346 45.5 -0 120.0 -.4898 -.0119 -.0097 . 0to7 2936 -.9531 90.0 .0000 .00000 0,0 327.8 327.8 ,2936 -.9531

3335 45.6 ~el 130.0 -.2439 -,0252 -.0223 <0074 22597 -.8139 90.0 .0000 00000 0.2 329.8 329.8 ,2597 -.8139

AVERAGE TP SPEED RATID = 000 AVERAGE 0OF ABOVE VALUFS 90.0 .2000 .00000 +0 328.2 1328.2
RUN 165 CONFIGURATION 25
POINT V,KT ALPHA RETA CNF CAF cPM CRM cymM CSF CHI CYSSIG CHSSIG LAl Q Qs CYms CSFS

3343 30.4 0.0 180.0 .0328 -.1001 0061 .0000 0004 ~.0229 90.0 .0000 .00000 0.9 146.9 146.9 ,.0004 -,0229
3344 30,3 -9.9 180.0 00286 -.0402 -.0172 + 0004 «0057 -.0045 90.0 .0000 .00000 0.0 145.7 145.7 .005T -.0045 -
3345 30.4 -4.9 180.0 «0590 -.0644 -,0051 0001 <0017 -.0012 90.0 ,0000 .00000 0.0 146.5 146.% ,0017 -.0012
3346  30.4 .t 180.0 0328 -.0907 .0064 -,0000 -.0007 0263 90,0 .2000 .00000 0.0 146,% 146,5 -,0007 -.0263
3347 0.4 S«1 180.0 .0207 -.1232 «0197 -,0004 -~.0016 90.0 .0000 .00070 0.7 146,5 146,5 -.0016 -.03"7
3348 0.4 10.1 180.0 -.0413 ~-.1633 <0248 -.0002 ~.0055 -.0448 90.0 .0000 .00000 0.3 146.5 146.5 -.0055 -.0448

AVERAGE TIP SPFED RAYIO = ,000 AVERAGE JF ABOVE VALUES 90.0 .0000 .00000 «0 46,4 146.4
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RUN 166 CONFIGIRATION 25
POINT V,KT ALPHA BETA CNF CAF cPm CRM cym CSF CHI CTSSIG CHSSIG VY [} s cYms CSFS

3349 30.4 +0 170.0 0297 -.1271 <0054 +0006 0271 -.1187 90.0 .0000 00000
3350 30.4 -10.0 170.0 J0614 -,0519 -~-.0137 «0030 0395 -.1486 90.3 .0000 .00000
3351 30.4 4.9 170.0 J0467 -.0774 -.0042 «0018 .0314 -.1081 90.0 .0000 .00000
3352 30.4 +1 170.0 .0263 -,1020 « 0062 + 0005 0276 -.1159 90.0 .0200 .C00OO
3353 30.4 5.1 170.0 0166 ~-,1294 +0l74 -.0007 -0268 -.1203 90.0 .00C0 .00000
3356 30.4 10.0 170.0 -.0030 -.1448 «025¢ -.0013 0291 -.1557 90.0 .2)00 .00000

146.5 165.5 0271 =-.11P7
146.5 146.5 ,039% -.1486
146.5 146.5 0214 -,10°1
146,.5 146.5 ,027¢ -.1159
146.5 165.5 .C268 -.1203 !
146.5 146.5 0291 -,1557 *

Sovoo0
.
[CE-NCR-3CR¢)

AVERAGE TIP SPEED RATIO » ,000 AVERAGE OF ABOVE VALUES 90.0 .0000 .00000 «J 146.5 146.5

RUN 167 CONF IGURATION 25
POINT V,KT ALPHA BEYA CNF CAF cemM CRM cym CSF CHI CTSSIG CHSSIG VT Q 2s CYMS CSFS
3355  30.3 «0 160.0 «0470 -.12¢4 . 0020 0022 <0722 -.28B47 99,0 .0300 .00000 2.3 145.3 145.3 0727 -.2847
3356 30.3 -10.0 160.0 0466 -~.0396 =-.0126 <0064 <0905 -.3787 90.0 .0000 .00000 0.2 145.3 145.3 .000% =-.,37A7
3357 30.3 -4.9 180.0 +0800 -.0664 -.00%51 « 0050 20799 -,2935 90.0 .CO0CO .00000 2.7 145.3 145.3 .9799 -,2925
3358 30.3 «0 182.0 <0435 -~,0987 0029 «0021 «0736 =-.2816 90,0 .0000 .00000 N.0 145.3 145.3 0736 ~.?2816
3359  130.3 5.0 160.0 .0202 -.127¢ « 0155 « 0004 0764 -.3119 90.0 .CO00 .00000 0.2 145.31 165.2 ,0764 -.3119
3360 30.3 10.0 160.0 0220 ~,1437 0227 -.0000 .0820 -.3610 90.0 .0200 .0000C 0.0 145.3 145.3 LOR2D -.3610
AVERAGE TIP SPEED RAYIO = ,000 AVERAGE DF ABOVE VAL UES 90.0 .0000 .00000 «0 145,33 145.3 r

RUN 168 CONFIGURATION 25
POINT VKT ALPHA BETA CNF CAF cPM CRM Cw CSF CHI CTSSIG CHSSIG vT 4] s cYms CSFS
339%  30.4 -.0 1R0.0 0360 -.08063 +0041 -.0001 «0037 -.0191 90.0 .0000 .00000 U3 146.9 165.9 .0737 ~-,0191
3396  30.4 0.0 -170.0 -.0033 ~,0825 « 0152 «0036 -.08621 1275 90.0 .0000 .02090 Je0 146.9 1645.9 -,0621 . 1275
3397 30.4 «0 -160.0 0042 ~-,0820 0211 <0056 -.1329 +3119 90.0 .0000 .00000 0.0 146.9 145.9 -,1220 3119
3398 30.3 «0 -150.0 <1451 ~.074¢ . 0127 . 0069 -.2207 +5964 90.0 .0000 .00000 0.2 145.7 145.7 -,22°7 « 5964
3399  30.4 ~e0 -140.0 #2709 =-.0531 -.0179 .0088 -,3148 «9307 90.0 .0000 .00000 0eD 14649 166.9 -.316F 9207
3400 30.5 «0 -130.0 +1236 -~,0755 -.0360 <0114 ~.4101 1.1219 90.0 .0000 .00000 0.0 147.3 147,.3 -,41C1 1.1219
3401 30.2 «0 -120.0 -.1618 ~.1494 -.0087 -.3692 1.061% 90.0 .0000 .0DDOO 0.0 164,9 1656.9 -,3692 11,7612
3402 30.4 «0 -110.0 -.1017 ~,1875 «0136 -+3266 1.1012 90.0 .00CO0 .COOOO 0.7 146.9 146.9 -.3266 1.1012
3403  30.4 +0 ~100.0 -.190t -.,2152 .0089 ~«2764¢ 1.1101 90.C .C000 .0C0OO 0.0 146.9 146.9 -.2764 1.1171
3404  30.4 <0 =-90.0 -.3032 ~,1720 -.0028 ~.2434 1.1071 90.0 .0000 .00000 0.0 146.5 146.5 —-,2434 1.1071
3405 30.6 ~.0 180.0 ..0388 ~,0905 <0029 -.0007 -.0340 90.0 .0000 .00000 0.9 148.5 148.%5 -,0007 =~-.034C l
3406  30.5 -0 170.0 -.0108 ~.0907 0181 .0722 -,1702 90.0 .0000 .00000 0.0 147.7 14&7.7 .0722 -.1702
3407 30.4 -«0 160.0 + 02640 ~-.0924 «0212 «1417 -.2681 90.0 .0300 .COCOO 0.7 146.5 146.5 .1417 -.3681
3408 30.3 -.1 1%0.0 1545 -.0719 «-01%10 «2264 -.6268 90.0 .0000 .00000 0.2 148.1 146.1 .27264 =-.6268
3409 30,6 ~«1 140.0 «2816 -,0440 -.0207 -.0090 #3272 -.97%58 90,0 .0000 .00000 0.0 148.1 148.1 2272 -,97%8
3410 20.3 -.1 130.0 0827 -.0846 -.0359 -.0106 +3874 -1.1021 90.0 .0000 .00000 0.0 146.1 1961 L3876 -1.1C21
3411 30.3 -el 120.0 -.3062 -.1164 «0t168 -,0057 +3679 -1.1094 90.0 .0000 .00000 B.0 145.3 145.3 (3879 -1,1094
3412 30.4 ~el 109.9 -.0764 -.1B06 «0184 —-,0043 «3124 -1.1159 90.0 .0000 .00000 0.0 146.5 166.5 3124 -1.1169
3413 30.4 ~ei 100.0 -.2793 -.1850 - 0029 « 0014 «2677 -1.0846 90.0 .2000 .00000 Ded  146.9 146.9 2677 -1.0NB4F
3sle 30.4 -l 89.9 -.,3100 -.1360 =-.004S <0042 2372 -l.1144 90.0 .0000 .00000 0.0 146.5 146.5 ,2372 -1.114%
AVERAGE TP SPEED RATIO = ,000 AVERAGE 1F ABOVE VALUES 90.0 .0000 .00000 «0 146.7 146.7

RUN 169 CONFIGURATION 26
POINT V,KT ALPHA RETA CNF CAF cem CRM Cym CSF CHI CTSSIG CHSSIG VT 1] Qs cyme CSFS Al

3422 30.4 -0 -180.0 0290 -.0756 0041 -,0003 .0046 -,0220 90.0 .9000 .00000
3423 20,64 -10.1 -180.0 091 -.0528 -.0158 -,3000 0067 =-.0133 90.0 .0000 .00000
3424  30.4 -5.1 -180.0 0601 -.0682 =-,0060 -.0002 +0056 -,0i77 90.0 .0000 .00000

0 146,9 166.9 .0%4¢ -—.n220 =

0

[«
3425 30,3 -«0 -180.0 20293 -,0667 + 0042 ~-,0002 +0038 -.0222 90.0 .70C0 .CO000 [}

0,

0

bl

9 146.9 146.9 .2367 -.7133
0 146.9 145.9 .0354 -.0177
J  l46.1 146.1 L0038 -.0222
0 46,1 166.1 2026 -.72092
0 1leb6.1 146.1 L0045 -.0C1E

3426  30.3 5.0 ~180.0 <0091 -.0633 <0161 -,0003 +0026 -.,0092 90,0 .0000 .00000
3427 30.3 9.9 -180.0 -.0545 -.0541 « 0214 -.0007 0045 -.0016 90.0 .0000 .00200

AVERAGF YIP SPEED RATIO = .000 AVERAGF NF ASDVE VALUES 90.0 .0000 .0000CO e 14K.5  146.5
RUN 170 CONF IGURAT ION 26
POINT V. XT ALPHA BETA CNF CAf cem CRHM cYmM CSF CHI FTSS16G CHSSIG vT Q Qs cyms CSFS

3428 30.4 ~.0 160.0 <0137 -.0959 +0222 -.0057 «1438 -,3668 90,0 .0000 .00000
3429 30.5 -10.1 160.0 <0999 -~,0437 -0098 -.,0032 +1595 -.4030 90.0 .0000 .0D0000
3430 30.3 =-5.0 160.0 +0637 -.0655 <0137 -,0043 «1%26 -.3753 90.0 .0C00 .00000 145.7  145.7 .1526 -.73752

gg 147.3 17,3  ,159% =.4030

3431 30.3 -+l t60.0 0173 -,0696 -0221 -.0056 <1442 -,3582 90.0 .0000 .00000 g.g 165,7 165.7 L1462 =.3502
s
0

146.9 146.9 ,16438 -.3668 - L

3432 30.3 4.9 160.0 «0025 -.0683 « 0289 -,0067 «1394 -,357¢ 90.0 .0000 .00D00 145,7 145.7 .1394 -.3574
3433 30.3 9.9 160.0 -.0123 -.0618 +0328 -,0082 ~1447 -.3784 90.C .0000 ,DO00O 145.3 165,33 1647 -.3784

AVERAGE TIP SPEED RATIO = .000 AVERAGE JF ABOVE VALUES 90.0 .0000 .00000 . 146.1 14601

56
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RUN LT CONFIGURATION &6
POINT VKT ALPHA RETA CNF CAF (o] (4.1} cm CSF CH1 CYSSIG CMSSIG vr [ Qs cyms CSFS
3467 14,6 0.0 180.0 -.4555 -.0727 0800 0097 -.0804 «2126 42.8 L0484 ,00194 191.7 35.1 280.2 -.0101 « 0246
3468 14,7 0 -169.9 ~.4277 0181 « 0660 «0187 -,1961 «T266 42.9 ,0486 -,00951 191.7 35.5 281.8 -,0247 «0914
3469  14.9 «0 -160.0 =-.3100 1616 0801 0261 ~.3138 1.4017 43.3 L0487 -.020%0 191.6 36,2 283.0 -.0402 + 1795
3470 14.9 .0 -150.0 -,0235 +2553 «0231 <0369 -.4558 2,0485 43.2 .0486 -.03105 191.6 36.2 282.3 -.0585 2630
3471 14,9 «0 -140.0 «190C <207t -.0100 <0401 -.6022 2.6089 &3.1 .0485 -.04046 191.5 3602 281.9 -.NTT4 3354
3672 4.7 -a0 -130.0 <2154 0291  -.0691 <0368 -.T617 3,1293 42.6 .0485 -,.04867 191.6 35.5 28).8 -,0962 #3851
3473 14,8 «0 =120.0 -.263% =-.2087 -.1724 «0231 -.8365 3,2952 42.6 0487 -.05543 191.4 35.8 282.2 -.17¢3 <4186 ‘5
3474 14,7 ~s0 =110.0 =,3099 -.2794 -.1480 <0200 -.9918 3,9951 2.3 .0488 -,06045 191.5 35.5 282.3 -,1265 5017 :
3475 14,7 -0 —100.0 -.3333 -,.2497 -,1755 20253 -1.1451 4.5145 &2.1 .0487 -.06345 191.8 35.5 282.5 -.1437 « 5668 -
3476 14,5 -0 -90,0 -.3803 -.199} -.17689 <0274 -1.3391 5.1197 41.4 0487 -,06453 191.8 34,7 281.9 -.1647 «6295
3478 15.3 ~s0 180,0 <-.4592 -.0%4 . 0681 +0080 -,0733 <1611 44.0 .0486 .D0166 192,90 38,2 285.6 -.0098 <0216
3483 14.9 -,0 L170.0 =-.4528 «0313 0739 -.0029 O ~,0918 43.4 .0485 ,01339 191.1 36.2 280.7 .0993 -.0118
3404 (4.8 -.2 160.0 -.5800 .0389 « 0692 -.0095 « 1663 -.6203 43.1 .0685 02441 191.4 35.8 280.9 .0212 -.0792
L3485 14,7 ~+0 150.0 =-.T194 +0420 .07t8 -,0178 «3130 ~1.2%5 42.9 .0484 ,03486 191.4 35.5 279.7 .0397 -.156%
34686 16.6 -1 140.0 ~,6699 «0003 <0820 -.0260 4547 ~1.A853 42.6 04083 ,04425 191.% 3%.1 279.0 L0571 -.,23AQ
3487 14,6 -1 130.0 -.7283 -.0143 .0503 -.0288 «6240 -2,5391 42.5 L0482 .0523T7 191.6 35,1 279.1 .0784 -,3190
3488 14,5 -.1 120.0 ~=.7861 =-.0249 <0015 -.0284 +8564 ~3,3168 41.9 .06482 .0%887 191.7 36.3 278.5 .1754 -~,4082
3489 14,5 ~el 110.0 -.2299 -.0752 -.0810 =~-.0362 1.1127 -4,2748 &1.8 .0483 ,06373 191.8 34,3 279.4 1365 -.5246
3490  14.5 -.1 100.0 ~-.3781 -.0664 -.1625 -.0374 1.3126 -4,.7054 41.7 .0485 ,06660 191.9 34,7 280.T L1671 ~-.5812
3491 14,6 -l 90.0 -.S5176 20551 -,1964 <~,0417 11,3703 -4.8069 &1.7 .D4RS 06771 191.7 35.1 281.1 L1799 ~.5996
AVERAGE TIP SPEED RATIN = ,039 AVERAGE OF AROVE VALUES 42.6 .0485 .00179 191.6 35.5 281.2
RUN 172 CONF IGURATION 46 r
POINT VKT ALPHA BETA CNF CAF cem CRM cym CSF CHI CTSSIG CHSSIG vy ] s CYMs [ 1
3499 19.8 -.0 180.0 <0926 -.1263 .0350 0034 -,0303 <1126 S3,.7 .05C8 .00308 192.3 6402 323.1 -.C060 . 0223
3500 19.9 .0 -170.0 «0199 -,0848 <0396 -0116 -.1212 4045 54.0 0508 -,00841 191.5 65.0 322.2 -.0245 .0816
3591 19.9 «0 -160.0 -0016 -.057} «0222 0186 -,2115 +6216 S54.1  .0507 -.01949 191.4 65.0 321.1 -.0428 1258
3502 19.9 «0 -150.0 =-.1237 -.0267 -.0163 «0226 -.2925 8784 53.9 ,0508 -,02996 191.7 65.0 322.1 -.0590 1772 \
3503 19,8 a0 ~140.0 -.4458 +0126 -.006) 0250 -.3773 1.077Tt S53.5 .0%09 -.03955 191.7 64.2 322.2 -.07%2 2146
3504 19.6 «0 ~129.9 -.4095 0021 -0347 <0238 -.4456 1.5063 S53.0 .0%509 -.04798 191.6 63.0 320.8 -,0A75 «2959
3505 19.7 «0 -120.0 =~.T191 -.224% + 0128 20162 ~-,4768 1,699 52.9 .0513 -.05488 191.5 63.4 323,0 -.0936 . 2337
3506 20.0 «0 -110.0 ~1.0288 -.4065 -.0623 «0071 -.5275 1.9491 S3.3 .0514 -.05971 191.6 6%.4 325.6 -.10%9 «3914
3%07 20.0 ol ~100.0 -1.3644 -.3741 -,.1147 <0012 -.6364 2.195¢ S53.1 .0516 ~-.06313 191.% 65.4 326.2 -,1272 « 4401
3508 19.9 el =90.0 -1,5071 =-.2227 -.1269 #0058 ~,B8148 2,633¢ S52.7 .0%518 -.06643 191.5 65.0 327.0 -.1619 »5234
3%09 20.1 ~«0 -180.0 #1121 =.133¢ « 0325 +3035  -.0344 «1142 34,5 .0510 .00328 191.8 66.6 325.2 -.0070 <0234
3510 20.1 ~e0 170.0 +0548 -.1436 <0436 ~,0040 «0630 -.1226 54.5 .0507 .01460 192.0 66,6 324,72 L0129 =-,0252
3511 20.0 -0 160.0 -,0795% -~.1349 0488 -.0113 «1639 -.3710 S4.3 ,0506 .02557 192.0 6%5.8 323,1 .033& -.075% B
3512 19.9 -0 150.0 -.109¢ -.1625 +0156 -.0197 2731 =.T111 S4.1 .0504 .03594 191.8 85.0 320.4 L0556 <—.1442 l‘l
3513 19.9 -.1 139.9 -.,2123 -.2171 +0037 -.0261 «3782 ~1,0041 S4.0 .0%503 .04538 191.5 65.0 319.3 L0770 ~-,2044 ¢
3514 19,8 “el 130.1 -.4867 -.226% «0049 =-,0296 <4522 -1.1388 S53.6 .0506 .05322 191.5 84.6 320.5 L0911 -.229%
3515 19.7 ~el 120,0 -.4543 -.2426 -.0057 -.0282 +5393 -1.6%29 S53.1 .0507 .05981 191.5 63.8 320.3 .1075 ~.3293
3516 19.6 -.1 109.7 ~-.4000 -.3200 ~-.0566 -.0189 <6521 ~2.2053 S52.8 .0507 .06475 191.% 63.0 319.4 L1287 -~-.43%52
3517 19.8 ~el 100.0 -.8722 -.4155 -.1233 -,0139 «T422 -2,2592 52.8 .0515 .06760 191.4 64e6 326,46 L1478 -.4499
3518 20.0 -l 90.0 ~1.1088 ~.3446 -.10883 -~,0t42 «8573 <2.5342 52.9 .0519 .06860 191.? 6%5.8 327.4 L1723 -.5%092
AVERAGE TIP SPEED RAYIO = L0953 AVERAGE OF ABODVE VALUES 33.5 .0310 .00272 191.6 84.8 322.9
RUN 173 CONF IGURATION 46
PDINT v, KT ALPHA BETA CNF CAF CcPM CRM cYm CSF CHI CTYSSIG CHSSIC vY Q Qs cyYmMs CSFS
3526 25.2 -«0 -1080.0 #1757 -.1251 .0312 -0028 -.0209 <0513 61.6 <0563 L00371 193,55 102.0 377.4 -.0056 +0139
3527 25.0 0.0 -170.0 <1378 ~.1064 «0359 +0096 -.09%5 22644 61.5 .0544 -.00792 191.5 100.4 370.6 -.0259 20716 A &
3528 25.4 0.0 -160.0 <2226 =-.0058 .0258 <0128 -,1741 «S161l 621 L0547 -.01916 191.3 104.0 3I75.1 -.0482 1425
3529 25.4 .0 ~.0105 0156 -.2623 «6630 61.8 .0547 -,02956 192.4 104.0 378,1 -.0721 «1824 pe
3530  25.4 0 -. 0263 <0171 ~.3156 «T9D 61.5 L0550 ~.03942 192.1 103.6 378.5 -.0864 + 2173
3531 25.3 «0 ~.0212 -0150 -.37%9 «9185 61.2 L0554 -.04791 192.1 103.2 380.0 -.1021 «2486
3532 2%.2 ot - 0086 «0128 -,3927 «9438 60.7 .0555 -.05488 192.1 102.0 379,7 -.10%55 « 2535
3533 25.1 ol =110.0 -1.0867 ~.2749 -,0375 «0078 -.3846 1.2458 60.5 ,0555 -.05985 192.1 101.2 378.6 -,1028 3331
353 25,2 ol -100.0 -1.1864 -.2751 =-.04l@ «0052 -,3958 1.5268 60.6 L0554 -.06303 192.3 102.0 379.6 -.1064 «4103
3535  25.2 ol =89.9 -1.1624 =~-.1236 -.0342 <0081 -.4610 1.8048 60.2 .0556 ~,06425 192,5 102.0 321.0 -,12%¢ « 4832
3536 25.8 ~«0 180.0 1723 + 0305 - 0026 -.0210 0289 62.4 0549 ,00391 192.4 107.1 382.7 -.0059 -0081
3537 25.1 ~+0 170.0 -1289 «0411 -.0042 «0548  -.1518 61.5 .0544 L01515 192,¢ 101.6 374.4 .0149 -.0412
3539 25.2 -.0 160.0 « 1547 - 0442 -.0C79 «1375 -.4149 61.5 L0542 .02614 192.6 102.4 374.9 ,0376 -.1133
35641 25,1 -«1 150.0 «1940 0275 -.0150 «2183 -.5822 61.3 .0%539 .03639 193.1 101.2 373.3 ,0592 -,1579
3562  25.1 -«1 140.0 o134 <0171 -.0202 «2978 -.T7637 61.2 .0%537 .04573 192,9 101.2 372.3 .0810 -.2077
3563 25,0 ~el 130.0 -,08286 -.1729 +0079 ~.0215 <3709 -.9652 60.8 L0541 .05391 192.8 190.4 373,3 ,0998 -.2597
3564 25,1 -1 120.0 -.5306 -.1803 .0073 -.0203 4255 -1.0718 60.6 .0547 .06045 192.9 101.2 377.1 .1142 -.2877
3545  25.1 ~el 110.0 -,7831 -.245%3 .0178 -.0155 <4423 -1,2163 60.4 L0548 .06%534 192.8 191.2 377.4 .1186 -.3262
3566 25%.0 =<1 100.0 -.9020 -.2984 -.0158 ~-.0099 «4661 -1,4477 60.2 .0550 .06832 192.6 100.8 377.3 ,12646 -~,.3869
3547 24,9 -l 90.0 -.9449 -,2557 -.0576 -.0081 #5511 -1,8217 59.8 0551 .06913 192.56 100.0 377.2 .1462 -.4832 -
AVERAGE TP SPEED RATID = ,0687 AVERAGE TF ABOVE VALUES 61.1 .0548 .00311 192.5 102.1 376.9 i

p ]
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RUN 174 CONFIGURATION ¢6
POINT V,KT ALPHA BETA CNF CAF CPH crM (A L] CSF CHY CYSSIG CMSSIG vr Q Qs cyms CSFS
3553 30.0 1666 ~-.05%34 « 0293 <0017 -.0098 + 0405 67,2 .0570 .00639 192.2 145.3 439,7 -,0033 0137
35%6 30.1 1320 ~-.0377 <0349 <0082 -.0842 «1905 67.2 .0571 -.00719 192.3 145.7 431.7 -,0284 . 0643
IS5T  29.9 2286 ~.0284 0313 <0105 -.154% - 4840 67.)1 0570 -.01048 192.) 144.5 429.0 -.0520 «1496
3558 29.9 2459 -,0221 -.0022 20122 -.2432 .6966 57.1 0570 -.02913 191.9 16s,1 428.2 -.0818 . 23464
3559 30.1 -.1049 =-.0750 «0040 ~0115 -.,2805 26549 67.1 .0576 -.03896 191.6 146.5 433.0 -.0949 2216
3560 30.0 ~.2867 -.104t + 0003 <0101 -.3137 7846 66,7 .0579 -.04754 191.5 145.3 433.0 -.1053 2633
Is6L 29.9 ~.5455 -.1169 -.0064 ~0083 -.3416 <9284 66,4 L0580 -.05430 191.9 144,55 433,86 -.1139 <1094 !
3562 30.1 -.7293 -.1382 -,0107 + 0068 -.3259 <9904 66.%5 .0579 -.05931 192.1 146.1 435.5 -,.1093 «3322 -
3563 130.0 ~.7740 ~-.1501 «0050 -.3166 1.1352 66.2 .0580 -.06246 192.1 145.% 435.3 -,1057 «1789
3564 130.1 -.750% -.0630 -,0232 + 0055 -.3236 1.2501 68.0 .2579 -.063%3 192.5 145.7 436.4 -.1080 <4173
356%  30.1 <1696 -.0%92 0207 -0016 -.0113 20254 67.3 .0570 .00436 192.1 14&6.1 430.9 -,0038 0086
3366 29.9 «1247 -.066% .0382 -.0039 <0559 -.1529 67.2 .0567 .01582 191.9 144.5 427.5 .NM89 -.0517
3567 29.9 +1605 -.0590 0376 -.00%6 <1279 -,3920 67.1 .056%5 .02694 191.9 143,7 425.7 .0632 -.1373
3568 30.0 .1385 -.0715 «0219 -.0093 +2104 ~,5276 67.2 .0565 .03733 192.1 145.3 427.9 .0715 -,1792
3569 130.1 «1230 -.0755 .0261 =-.,0120 2643 ~,8912 67.1 L0564 ,L04657 192.3 146.1 428.9 .0900 -,23%4
3570 30.0 «0%530 -.0915 .0191 -,0126 23264 ~.9107T 66.8 .0566 .I5462 192.4 144.9 428.6 .1103 -,3079
3sry  29.8 -.1086 -.0997 <0141 -.0125 +3814 -1.0666 66.4 .0568 .06113 192.6 143.3 428.7 .1275 -.3156%
3572 29.9 -.46348 -.1191 .0208 -.0119 <3871 -1.0170 66,3 .0572 .06603 192.5 146.5 431.8 .1295 -,34C4
3573 30.0 ~«T498 -.1450 <0127 -~.0098 +3625 -1,070% 66,3 .0573 .06904 192.2 145.3 431.9 .1219 -.3s"1
3374 130.0 ~.6790 -.1637 -.0007 -.0069 43786 -1.2845 66.1 .05TS 07017 191.9 164.9 431.8 .127}1 -.4311

AVERAGE TP SPEED RATIO = .080 AVERAGE OF ABOVE VALUES 66.8 .0572 .00378 192.1 145.1 431.0

RUN 175 CONF[GURATION 46 r
POINT V,KT ALPHA BETA CNF CAF (4.4 CRM cm CSF CHI CTSSIG  CHSSIG vy Q s CYMS [
3se2 3s5.1 --0 -180.0 <1429 -.032¢ «0262 +3011 -,0072 «0297 T1.7 .0591 .0053% 192.4 198.R 495.5 -,2)29 «J119

3583 15.1 «0 -170.0 <1006 -.0199 <0329 <0068 -.0786 <1622 Tl.b .0592 -.0069% 192,77 198,00 496.1 -.0314 .0667
3584 4.9 «0 -160.0 <1500 -.0Ll6 +0278 -0088 -,1472 «3731 Tl.6 .0593 -.01730 191.9 196.5 4092.1 -.05RA 1600
3585 35.1 «0 ~149.9 <1999 -.0111 « 0031 = 0093 -.2266 <6268 Tl.7 .0594 -.C2797 191.,6 198.8 494.4 ~.0911 . 2571
3586 3%5.0 -0 -1640.0 -.1353 -.04M0 «-0080 .0085 -.2751 +6503 T1.5 .0599 -.0377T 191.5 197.6 4%%.9 -.1099 2597
3587 35.0 «0 ~130.0 -.087¢ -.1006 «0102 -0072 -.2932 «8626 Tl.6¢ 0599 -.04629 191.2 197.£ 494.46 -.1172 e 258
3508 34,9 1 =-120.0 =-.2922 -.1058 +0035 «0029 -~.3049 <9151 70.9 L0598 -.05229 193.1 196.5 698.2 -.1202 <3608
3889  34.9 ol ~110.0 -.4227 -.1203 -.0084 -.00064 ~-.2990 +.9920 70.8 .0598 -.05759 192.8 196.1 497.2 -.1179 3912
3590 35%5.2 «t ~100.0 =-.5220 ~-.l1000 ~-.0199 ~-.0019 -.2986 11,0675 71.0 .0599 -.06100 192.6 20C.C SC1.0 -.1192 4252
3392 35,3 +1 -90.0 -,5144 -.0554 -,0363 -.0013 -.3020 1.1057 70.9 .0599 -.06224 192,7 200.8 502.3 -.1207 6420
3593 3s.1 -+0 -180.0 1406 -.0402 +0265 +0010 ~-.,0082 J0168 Ti.7 .0591 ,00537 192,2 196.0 494.0 -,0)33 «J06A

3594 35,1 -.0 189.9 <1038 -.0477 20362 -.0043 »0%93 ~,1445 T1.7 .0%590 .01679 192,1 198.0 493.2 .0238 -.0580
3595 34.9 ~+0 160.0 «1391  -.0605 «+0350 ~-.00%8 #1265 ~.3557 T1i.6 L0588 ,02779 192,00 196.5 490.0 .0N507 -.1426
3596 35.0 -1 150,0 <1311 -.0289 -0130 ~,0070 <2072 -.5489 7T1.6 .0S8T ,03818 192.1 197.3 490.5 .0833 -,2207 .
3597 4.8 =e0 139.9 -,0240 -.035% <0257 -.0076 02533 -,6239 Tl.4 0586 04738 192,3 195.7 489.4 L1913 -.2695

3598 4.8 -.1 130.0 -,0678 -.0526 <0237 -.0068 #3033 -,8193 T1.2 .0%509 ,05528 192.4 194.9 490.3 1205 -,32%6
3599 35,0 120.0 -.2002 -.06l14 «0221 -.0046 +3347  -,9166 T1.1 L0594 06181 192,5 197.6 495.9 .1334 -.3653
3600 135.0 110.0 -.3429 -.071¢ +0141 ~,0038 «3413 -.9604 Ti.1 .0590 .0663%6 192.4 197.6 493,2 .13268 -.3848
3601 35.0 ~e0 100.0 -.5148 -.0775 « 0075 -.0082 «3251 -.94T7T3 71,0 .0592 .,.06953 192.7 197.3 493.1 .1301 -.3790
3602 3.9 el 90.0 -.3523 -.108) -0089 -.0041 #3112 -1.0048 70,7 .0394 .07066 191.7 196.1 491.9 .1241 -.4005

AVERAGE TIP SPEED RATIO = .094 AVERAGE JF AROVE VALUES Tle3 0593 00481 192.2 197.5 49%.6
RUN 178 CONFIGURATION &6

POINY V,KT ALPHA BETA CNF C AF [4.4] (4 1] (A L] CSF CHt CYSSIG CHSSIG vT Q Qs €YMS CSES

36353 45.3 =0 180.0 0964 -.0340 «0205 -.0002 -.0003 .0185 77.9 .0616 .00T12 192.) 2329.0 635.84 -,0002 +0096

3654 45,2 -«0 -170.0 L0377 ~.0243 - 0292 «00%1 -.0702 #1530 77.8 L0617 .00704 192.2 327.4 635.4 -,0362 .0769 Y
3655 45,2 ~160.0 0704 -,0204 -0266 <0077 -.1439 «3376 77,7 .0620 .00712 192.64 327.8 637.6 —.N740 <1736

36%6 45,2 -+0 -150.0 <1648 -,0092 .0057 Q082 -,2283 «6l14 T77.7 ,0623 .00706 192.1 329.0 639.4 -.1174 « 3148 -
3637 45.2 0.0 -140.0 -.1249 ~-.019% -.009% <0060 -.2841 «7536 77,6 .0629 ,00665 19i,1 327.8 638.1 -.1460 JINT2

3658 45.1 «0 -130.0 -,2292 ~-.0847 . 0100 + 0048 -~.2962 -8084 T77.5 ,0629 ,00647 191.0 327.0 674.9 -,1521 . 4151

3659  45.1 ol -120.0 -~.3397 -,128% -0031 +0012 =~.2843 <9115 TT7.5 .0628 .00624 191.2 327.0 636.9 -.1460 « 4680

3662 45.1 ol -110.0 -.41780 -.1552 -.0039 -.0023 -.2851 1.0293 77,5 .0623 ,00567 191.1 327.0 634,55 -,1475 .532%

3661  45.3 ol =100.0 ~.4856 =-.1493 -,00680 -.006¢]1 -,2848 1.1045 7T7.5 .0622 ,00548 191.0 2329.0 635,33 -.147% «5T20
3oo2 45.2 «l -90.0 -~.619% -.1004 +0062 -.00%0 -.2687 1.1316 77.4 .0624 ,00%10 191.1 3208.6 436.3 -.1284 LITY
3663 45,3 -+0 180.0 .0895 -.0336 .0202 -.0002 ~-.0018 .0130 78.0 ,0618 .00796 19l.) 329.& 6339 -,2009 2007

Joes 45,2 ~.0 170.0 06484 -.0361 +0319 -,00%0 <0649 -,1289 77.9 .0616 .00693 191.1 327.8 4631,2 .0¥7 -,%6,9
3665 45.3 -«l 160.0 «0T46 -,0363 .0293 -.0070 1329 ~.3122 TT7T.9 LG613 00676 191.9 329.0 633.6 D690 -.1671
3666 45.1 -+l 150.0 0899 -.0228 «0130 ~-.,0074 <2120 -.5316 77.8 .0613 .00665 191.7 326.6 631.2 .1097 -,2751

JoeT 43,2 ~e0 140.0 -~,2689 -,0182 201846 ~,0057 «2594  -,6359 TT7.7 L0619 00644 191.8 328.2 635.9 .1339 -,329%>
3668 45.1 =sl 130.0 -,2491 ~-.0474 <0305 -.00%4 2898 -.T3T8 TT.6 0618 .00641 191,5 326.6 632.5 1495 -.3I810
3669 45,3 “sl 120.0 ~,3077 -.0790 .018t -.0030 «3050 -.8490 77.6 .0621 .006%51 191.4 329.0 634.2 L1577 -.43097

AVERAGE T IP SPEED RATIO = 121 AVERAGE OF ABOVE VALUES T7.7  .0%22 00653 191.5 320.0 635.4

- -
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POINT

3677
3878
3679
3680
%6861
3682

VKT ALPHA
30.1 -0
30.1 -10.0
30.1 -5.0
30.1 -0
30,2 5.1
30.3 10.9

BETA

180.0
180.0
180.0
180.0
180.0
180.0

CNF

+1556
<1167
1325
= 1556
0009
-e. 1160

AVERAGF TIP SPEED RATIO = .081

POINT

3683
3684
3685
ELY.1.3
3687

VKT ALPHA
30.1 -0
30.0 -5.2
30.0 -0
30.0 5.0
30.1 1C.9

BFTA

160.0
160.0
160.0
160.0
160.0

CNF

.1527
1319
« 1498
«04 34
-.0980

AVERAGF TIP SPFEN RATIO = .081

POINT

3688
3689
3690
3691
3692

VKT ALPHA
30.1 2.9
30.0 -5.0
30.0 «0
3041 5.1
30.1 10.t

RE YA

-159.9
-159.9
~159.9
~159.9
-159.9

CNF

«2155
<1635
«220)
-1085
.0010

AVERAGFE TIP SPEED RATIO = .081

POINT

3704
370%
3706
3707
3708
3709
3710
371y
3712
3713
T4
3715
e
anr
3718
3719
3720
3721
3122

AVERAGF TIP

TP TY U YR NYRBIDEERERIEIL

VKT ALPHA
45.4 =0
45.1 =0
45.3 -0
45.3 ~el
45.1 .
45.0 .0
45.0 ol
45,0 ol
45.2 o1l
©%5.2 el
45.3 ~«0
45.2 =al
45.0 -1
45.2 -.l
45.1 =1
45.2 =0
45.2 ~a0
45,1 ~el
5.3 “el

RETA

teo.o
~170.0
~160.0
~150.0
-140.0
~130.0
-120.0
~110.0
~100.0
-90.0
180.0
170.0
160.0
150.0
140.0
129.9
120.0
110.0
100.0

CNF

«0941
+ 0802
#1239
» 3052
~.1207
-+2630
-.3180
~.3803
—.46T4
~«5791
<0894
«0752
+«1180
0015
-.0122
=e333%
~e3404
~.3742
“e4343

SPFFD RPATID = 121

CAF

~.0847
-« 0038
—.0276
-.0712
~.0792
-.0728

[ 13

—. 0848
~.057%
~. 0740
~.1003
~.0895

CAF

-« 0610
~«0349
~. 0580
-.0673
-.08671

CAF

-.0245
- 0199
~.0080

« 0282
-.0099

- 0005
~.0919
- 135
~«1376
-«0894
~.0261
-.0285
-.0209
-.0087
-« 0065

+0004
-+ 0514
~+0969
~«0967

RUN 177 CONFIGLRATION &6
cPM cem [ L] CSF CHL
<0298 <0014 -.0092 <0342 68.0
+0020 ~.0002 «0032 «0203 69.0
+0155 «0002 <0004 « 0280 68.6
« 0298 +0016 -.2076 <0376 68.0
.0303 20017 -.0134 <0446 67.9
+ 0348 «0018 ~-.01%0 <0465 68.5

AVERAGF OF AROVE VALUES 68.3

RUN 178 CONFIGURATIIN

CcPM CRM cyn CSF CHI
.0378 -.0060 +1336 -,3882 68.2
+0760 =-.0063 «1368 -,.3588 68.4
+C378 ~.0060 -1345 -.3873 67.9
.0433 ~.0087 <1349 -.4222 67.7
<0424 ~-.0113 « 1440 -.3928 67.8
AVERAGF F ABOVE VALUFS 68.0

RUN 179 CNNFIGURAT TON

conm CRM crm CsF cHl
.0319 «0105 =-.1%34% 24421 68.0
+0206 .0078 -.1519 3829 68.1
« 0324 <0108 -.1%61 +4529 67.8
«0355 <0125 -.1632 5153 67.6
0367 <0141 -.1744 «5563 67.8
AVERAGE OF ABOVF VALLES 67.9

RIN 180 CONFIGURATTION 45

cem CRMN (AL CSF CHI
<0222 -.0000 ~.0017 0181 T7.6
-0189 .0010 -.0303 <1069 T7.4
-0062 +0002 -~.0758 «2602 T77.4
-«0346 -.0031 ~.1517 <6257 77.5
~.0602 -.0049 ~.2146 <6515 77.3
=+0373 -,00647 ~.2406 «6799 77,0
~«0094 ~-.0085 -.2406 «T748 T7.1
=+ 0217 -.0128 ~.192% <8558 77.0
~.0263 ~.0153 ~.1801% <9370 77.0
~eD171 ~-.0161 ~.1672 +9593 T7.0
«0217 -.0001 -.0032 .0l13 77.6
«0220 -.0007 «0261 -.0826 TT1.6
<0119 -0003 «0T13 =-.2622 T7T7T.6
<0101 + 0020 «1319 ~.4428 77.6
«0210 -0027 1871 -.5592 T7.4
.0215 +« 0043 2252 ~. 6009 77.3
0187 -0069 #2351 -.6717 77.)
+0025 +0107 «2123 ~-,7701 17.2
~.0080 +0140 #1969 -.B748 T7.2
AVERAGE NF ABOVE VALUES T7.3

APPENDIX

LT3

46

€15S16

<0547
+0614
<0573
0547
.3512
672

<0544

CYsSSIG

0563
+0%69
05447
<0511
<0676

0529

[953311

0549
0571
0546
«051e
0478

.0%532

CTSSIG

0637
.0638
0640
+0636
+ 0644
0648
+0651
+0640
<0643

CHSSIG

.00374
+00433
+00399
«00374
- 00340
00322

00374

CHSSIG

«00355

0375
00346
«00312
+00293

«00336

CHSSIG

00358
~00366
00352
« 00320
.00301

«00339

CHSS 16

+00734
«.00738
00752
00744
00691
00670
00657
»00612
-00576
.00531
« 00737
20729
« 00705
+00690
+00669
+00649
00653
00648
-00823

00674

vr

191.4
191.3
191. 4
191.7
191.9
190.9

191.4

VY

191.7
192.3
19t.1
191.?
191.6

191.6

vY

190.9
193.8
191.7
191.8
191.8

192.9

VY

193.0
192. 4
192.4
192.0
199.9
192,.5
190.8
192.5
191.5
190.7
191.5
191.5
191.2
191.6
192.1
191.7
191.5
191.0
191.0

191.7

145.7
145.3
145.3
145.7
146.5
147.3

146.0

145.7
144,9
144.9
144.9
145,3

145.1

145.7
144.9
144,9
145,3
145.7

145.3

330.6
327.0
329.8
330.2
326.2
325.9%
325.5
325.8
327.4
328.2
330.2
128.6
325.0
328.6
326,727
328.6
327. 4
326.2
329.0

327.7

Qs Cyms
416.6 -.0032
448.7 .0010
42R.6 L0701
417.1 -.0027
400.9 -.0049
A79.7 -.0058
415.2

Qs cyMs
415.4 .0469
429.0 .0462
413.1 .C472
397.5 40492
IBl.1  .0549
«07.2

Qs cyws
415.6 -.0538
434,5 -.0507
415.7 -. 0544
400.8 -,0591
383.4 -.0663
4192.0

Qs cyms
651.1 -.0%09
645.8 -. 0156
649 .4 ~.0385
646,9 -. 0774
663.4 -.1088
649.5 -.1206
645.2 -.1214
646,1 ~.0971
666.0 -.0920
645.2 -.0850
645.5 -.0016
663.2 L0123
636.7 .0316%
641.1 .0676
640.7 .09%)
666.5 .1148
645.5 .1193
639.4 .1083
642.4 .1008
6446

CSFS

7120
- 0066
+0095
0131
0163
.0173

CSFS

-« 1361
—.1246
-+ 1359
-.1539
-.1497

CSFS

« 185C
1277
. 1579
«1B68
<2114

CSFS

-0092
« 0541
+1321
3194
+3304
« 3607
+3908
+ 4316
4759
<4879
0058
- .0422
—e 1342
-.2269
2847
~ <3064
~s 343N
-<3929
~. 4480

59
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60

POINT VKT ALPHA

3725 35.1 =0
3726 3S.1 0
3727 35.1 0.0
3728 35.3 -0
3729 135.3 «0
3730  35.2 -0
3731 35.1 o1
3732 35.0 )
3733 35.1 el
3734 35,3 ol
3735 35.3 0.0
373 35.3 -<0
3737 35.1 -0
37138 35.1 =0
3739 35,0 -.1
3740 35.2 -.0
T4l 35,2 =l
3742 35.1 el

AVERAGE TIP

POINT VKT ALPHA

3745 30.4 =0
3766 30.2 =0
3747 30.) 0.0
3748 30.5 ~e2
3749  30.2 -0
3750 30.1 «0
3781 30.2 <l
37152 30.2 .1
3753 30.2 ol
37546 30.2 N3
37155 30.2 =0
37156 30.3 -0
3757 30.4 -0
3758 30.2 ~el
3759 30.2 =al
3760 30.3 ~el
3761 30.2 =el
3762 30.2 -t
3763 30.1 =l

AVERAGE TIP

POINT VKT ALPHA
3766 25.2 =0
3767 25.3% 0.0
3768 25.1 «0
3769 2%5.1 «0
31710 2%5.1 -0
ITTL  24.7 «0
3172 25.1 ol
371713 2%5.1 ol
37174 25.1 el
TS 25.0 ot
3776 25.0 -0
3TTT 25.3 -0
3778 25.3 -0
31T 25.)3 ~e0
3700 25.3 -el
3701 25.2 -l
3782 24.9 -l
37183 25.2 -.l

AVERAGE T1P

BETA

160.0
-170.0
-160.0
-150.0
-140.0
-130.0
~-120.0
-110.0
~100.0

-89.9

180.0

170.0

160.0

150.0

140.0

130.0

120.0

110.0

SPEED RATIO

BETA

160.0
-170.0
-160.0
-150.0
-140.0
-130.0
~120.0
-110.0
-100.0

-90.0

160.0

170.0

160.0

150.0

140.0

130.0

120.0

110.0

100.0

BETA

180.0
-170.0
-160.0
-150.0
~140.0
-129.9
~120.0
~110.0
-100.0

-90.0

180.0

170.0

160.0

150.0

140.0

130.0

110.0

90.0

CNF

«1384
<1368
«1711
«2775
~.0779
-+ 0969
-~ 2705
ce4312
=.5299
-.5233
1350
«1222
«1539
<1418
« 0584
-+ 1705
-.1893
- 3605

v 094

SPEED RATIO = .081

-.813%
= 9245

SPEED RAYIO = ,068

CAF

~s0448
~«0394
-.0214
-.0003
-.0561
-.0962
-a1263
-. 1278
-.1188
~.0689
~+0513
-+0539
-+ 0501
-.0435
-.0514
- 0666
- 08A}
-.0939

CAF

~.0623
-.0586
~.0417
-+ 0283
-.0829
~e 0965
~+1401
-.1569
-.1714
-+ 0895
~.0674
-.0712
~.0768
-. 0710
~.0982
~e 1140
-.1221
-.1397
-.1812

~.2873
-+2700

APPENDIX
RUN 181 CONFIGURATION 45
cen (4L} cm CSF CHI
0283 <0011 -.0064 «0339 71.7
«0255 +0026 «1177 72.0
«0112 <0024 «3084 T7l.8
-.0126 -.0002 «5853 71.9
~+0354 +0009 «5396 71.8
~. 0231 -.0010 «6514 T1.7
-.0126 -.0065 «7493 T1.5
~«0290 ~-.0105 8137 T1.2
-.0413 -.0130 -8950 71.1
-. 0527 -.0131 -9180 71.1
+0298 0012 +0288 7T2.1
<0304 . 0002 -.088¢ 72.t
-0246 .0002 -27718 T1.9
«0242 « 0005 «1309 -.4414 T1.9
<0113 +0009 <1934 -,5876 T1.7
+0209 + 0021 +2205 -.5880 7Tl.6
0132 «0039 22352 -.7195 T1.6
-.0002 0067 <2369 ~.T898 Tl.4
AVERAGE JF ABOVE VALUES T1.7
RUN 182 CONFIGURATION &5
cpp CRM cymn CSF CHI1
- 0320 .001T7 -.0085 +0422 BHB.O
-0281 «0041 -,0447 <1487 &7.6
<0169 0049 -.0931 +3422 87.9
<0006 «0033  ~,1476 <5645 67.9
~.0243 « 0050 -.2004 «5454 67.7
-.0275 0031 -.2398 <6716 67,2
~.0259 -.0017 -.239¢4 «T336 47.0
~+0365 -,0045 -.2098 <8097 67.0
-«0533 -,0070 -.1925 « 9587 66.9
=+ 0555 -.007¢ -,1911 1.0701 66.7
<0316 +0017 -.0097 0338 87.8
« 0335 « 0002 0224 ~-.1012 67.9
«0299 -.0015 ~0763 -,2806 68.1
<0231 -.0026 21622 -.4641 67.8
+0t68 -.0037 «1996 -,%525 67.8
«0120 -.0045 «2318 -.6924 67.7
-.0069 -.0020 +2614 ~,.8318 67.3
«0026 -.0004 +»2615 -.8268 67.0
~«0144 «0030 #2372 -.9137 66.9
AVERAGE OF ABOVE VALUES 67.5
RiW 183 CONFIGURATION 45
cpM (4 L} cw CSF CH!
«0354 «0674 61.5
«0293 «1921 61.9
#0177 <3849 61.7
~«0045 +5492 61.7
~.0336 « 6277 61.4
~+ 0415 «6961 60.7
-+0205 «7519 60.8
~e0613 -~,0051 -.2582 1.0521 60.9
~0677 1.3232 60.7
-+ 0805 1.5774 60.4
«0345 +0351 61.7
<0366 -.0004 «0213 -41227 62.1
#0322 -.0041 <0057 -.3185 &2.1
«0253 -.0086 +1538  -,4925 62,1
<0144 -,0111 «2165 -,6410 61.9
-.00868 -.0116 22621 -.T7447 61.5
-.0082 -.0017 +3207 -1,0602 60.4
-.0895 .0121 «3372 -1.5523 60.%
AVERAGE JF ABOVE VALUES 61.3

C1SSIG

. 0593
0591
« 0592
0593
« 0596
<0594
. 0593
0594
+ 0597
+0599
. 0589
.0587
+058S
.0583
.0583
+ 0590
.0588
<0589

« 0591

CYSSIG

0568
« 0565
N568
0567
0568
<0567
0572
0574
. 0572
«0575
« 0566
<0567
« 0562
<0560
<0562
0562
+ 0566
0570
«0570

«0567

CTSSIG

+«0538
+0536

CHSSIG

« 00549
00554
« 00539
«0053%
= 00695
+00470
« 00434
+00392
» 00360
«00319
« 00561
+00549
+ 00534
00525
«00513
-00507
+ 00505
+ 00692

+0049]

CHSSIG

+00503
+« 00482
00486
« 00473
+ 00447
«00407
« 00359
20327
00293
.00249
+00498
00495
00482
00475
« 00467
00451
« 00445
+00425
« 00407

«00431

CHSSIG

« 00321
00307
+00300
«00294
«00282
00261
« 00249
00238
. 00218
00194
-00326
«20315
+ 00307
00304
«00298
200295
+00311
«00327

«00286

vY

192.1
190.8
191.4
191.5
191.6
191.5
191.5
191.6
191.6
191.6
191.2
191.5
191.5
191.5%
191.%
191.8
191.7
191.6

191.5

VT

191.2
192.4
191.3
192.4
190.6
191.9
192.0
191.6
191.7
191.8
191.4
191.1
191.7
191.1
191.1
191.1
191.4
191.2
190.9

191. 4

vT

192.7
19L.7
191.3
191.3
191.7
191.0
191.5
191.0
191.0
191.1

19t.1

191.4
191.4
191.1

191.9
191.0
192.9
190.%

t9l.3

198.0
197.6
197.6
199.6
200.0
199.2
197.6
196.5
197.6
200.0
199.6
199.6
197.6
197.6
196.5
198.8
198.8
1°8,4

190 .4

148.5
146.1

147.7
149,2
146.1
145.3
146,1

146.9
146.9
146.9
146.5
147.3
148.1

146.1
146.9
147.7
146.9
146.1
1645.7

146,9

101.4
102.4
101.2
101.2
100.8
8.1
100.8
101.2
101.2
100.4
100.4
103.2
103.2
103.2
102. 4
102.0
99.3
101.6

131.4

s CYMS

493,84 -,0026
488.3 -.0152
490.1 -.0352
493.1 ~,059
495.2 ~,0806
493.4 -,089%
491.1 -.0326
490.7 ~. 0764
403 .4 -,0741
496.,9 -,0725
490.¢6 -.N033

497.5 L0090
487T.6 0287
485,1 L0532
485.2 .0783
491,9 .0A91
49%,6 L0952
493.7  .09%5R
491,1

s CYms
429.1 -.0n29
428.5 -.0152
428,64 -,032]
432.9 -.0509
424 .4 -,0690
427.4 -,0815
30,8 -.0812
431.1 -.0T14
430.6 -.0657
432.4 -,0049
426.3 -.0033
426.6  JONTT7
425.2 0266
422.5 .0492
423,88 L0692
424.7 .0806
425.6 L0907
427.4 L0894
426,2 L0811
427,86

s CYMS
371.6 -.0N44
368.% -.0152
366,3 -.0372
365.6 -.0465
366.,0 -.0636
364,5 -, 0755
370.6 -.0782
368.% -.N709
369,1 -.0710
369.0 -.0800C
365.0 —.0046
368,464 L0080
367.6 L0261
365.9 0434
363.8 .0609
365.7 L0721
365.3 .0871
36A.4 L09ND
367.2

CSFS

01356
0476
<1246
. 2369
22179
. 2630
«3015
« 3258
«35R%
«3695
L0117
-.03A0C
~.112¢
-.179%
-.2379
-.?237H
-.791%
—-.319&

CSFS

0110
3536
«1064
.1521
«1720
<1873
«2047
« 2890
«362°
4293
+0098
~ 0344
- J894
~«1389
-.1804
-.2077
-.2880
—a4281

IE NN RSN



POINT V,KT ALPHA

3788
3787
3788
3789
3790
3791
3792
3793
3794
3798
379
3797
3798
37199
3800
3801
3802

AVERAGE TP

POINT v,k ALPHA

3805
3806
3807
3808
3809
3810
sl
3812
E11%
nle
3els
3816
3817
3ale
1819
3820
821

AVERAGE TIP SPEED RATIO =

POINTY

3824
3829
3826
3s27?
828

AVERAGE T1P SPEED RATIO =

POINT

3829
3830
3831
3832
3833

AVERAGE YIP SPEED RATIO =

2041
20.3
20.3
20.2
20,2
20,1
20.1
19.7
20.5
19.7
20.3
20.2
20.2
20.2
19.9
19.8
20.3

15.1
16,7
15.3
15.4
14.9
14,7
15.9
15.0
15.0
15.0
16,5
15.0
[E )
15.2
15.3
15.3
15.0

BETA

0.0 -180.0
«0 -170.0
.0 ~160.0
«0 -150.0
+0 ~140.0
«1 -13%0.0
«0 -120.0
<l ~110.0
ol -100.0
0 —90.0
«0 180.0
~.0 170.0
~+0 160.0
~.0 150.0
~el 130.0
-el 110.0
-l 90.0

SPEED RATIO =

BETA

0.0 180.0
<0 =-170.0
0 - 160,0
+0 -150.0
«0 -140.0
«0 -130.0
«0 -120.0
«0 ~110.0
«0 -100.0
~«Q -90.0
«0 180.0
+0 170.0
0.0 160.0
-+0 1%50.0
-.1 130.0
-.1 110.0
—el 90.0

VeKT ALPHA BETA
30.4 -+.0 -180.0
30.5 -%5.0 -180.0
30.0 «1 -180.0
30.4 5.1 -180.0
30.9 10.1 -180.0

VKT ALPHA BETA
30.0 0.0 1695.0
30.0 =5.0 160.0
30.0 -1 160.0
30.0 5.0 160.0
30.5 10.0 160.0

CNF

+0283

.0182
~.0319
-+1932
-.537¢
~.0129
=e 444
- <9227

-1.3782
~1.2985

. 0202
.0000
~.0917
~.2378
-« 4968
-.371S

~1.1483

»054

CNF

“e49%
~Jhell
=« 3600
-.1683

<1471

.3121
-.2670
=299
~.3032
-+ 1892
-.3627
~e5237
= 7445
~+ 7653
~. 4877
-«3051
-.7029

<040

CNF

<1631
<1423
1647
~.0081
-+1170

<081

CNF

<1749
.1729
1747
+ 0577
-.0737

-081

CAF

~.0965
-.0770
-0512
~.030C

+0136

<0404
-.1789
-.3772
-<3501
-.2520
-»1121
-el193
-. 1186
—el316
~.1858
-.2736
-«3195

CAF

~+ 0308
<0700
.1268
1855
« 2234
. 0482

~.2006

~e3443
~+3132
~+2796
~.0756
~.0353
~.0372

-.0735

~«1024

~e1651

-.0225

CAF

-.0651
-« 0266
-.0628
~+0430
=.0324

CAF

~.0768
-+ 0284
-.0737
-.07T31
~.0592

RN 184 CONFIGURATION
cpmM CRM cwm CSF CHI
L0388 L0030 -.02%0  .1829 Se.6
20326 .0077 -.073¢  ,3289 S4.8
L0173 L0121 -.1359  .S0TT 54.9
-.0047  .0153 =~.2037 .6816 S4.4
-.0191 0158 -.2693  .8415 S&.7T
L0085  .0138 -.3261 1.1223 S56.1
-.0024  .0040 =-.3415 1.5246 $53.9
-.0936 -.0059 -.4075 1.8600 52.9
~o1423  -.0159 -,4288 1.8713 54.3
-.2087 -.0198 -.5835 2,327 S2.5
L0385  .0030 -.028) .1202 55.2
L0402 -.0010 .0265 ~-,1066 55.0
.0299 -.0066 .1072 =-,2989 S5&.9
0215 -.0134  .1825 -.5i22 54.5
-.0049 -.0177 .3364 -,9819 53.8
-.0932 -.0019  .5040 -2.0107 53.3
-.2187  .01S6  .6283 -2.1836 53.%

AVERAGE OF ABOVE VALUES 5é.2
RUN 185 CONF IGURATINN
cem CRM cYm CSF CHI
L0779 .0089 -.0883  .2100 44,3
L0859 L0124 =-.1578  .9078 42.9
L0568  .O1Th  =.2307 1.1865% &4&.5
0405 (0264 =-.3157 1.5930 44.9
L0161  .0288 -.4741 2.4506 3.5
~.0686  ,0242 -.6435 3,0434 42.9
-. 1138  .0066 -.6832 3,0066 43.5
-.1366 ~.0051 ~-.8196 13,7055 43.5
1764 ~.0112 -1.0083 4,398 43.3
~.27T3  -.0151 ~1.0876 4.6914 43,2
.0665 ,0078 -.0820 L1472 &5.1
L0857 -,0003 .0291  .0260 44.0
.0805 ~.0056 <1310 -.4098 42.5
L0570 -.0135  .2279 -.B180 4.2
20296 =~.0136 .5323 -2,3370 4.1
-.0262 -.0037  .8117 ~-3,5875 43.8
~.0950 0049 1.1289 -4.3617 43.0
AVERAGE JF ABDVE VALUES  43.7
RUN 188 CONF 1 GURAT TON
Cpm CRM crm CSF CHI
L0333 0018 -.0096 . 0487 67.7
.0180  .0005 =-.0028 .0380 68.4
L0324  .0019 -.0097 .0633 67.5
L0318 .0021 -.0121 .05%% 67T.6
L0366  .0021 -.0148 ,0522 67.8
AVERAGE IF ABOVE VALUES 67.8
RUN 187 CONFIGURATION &S
com CRM cYm CSF CHI
L0303 -.0015 0767 -.2738 67.5
0140 ,0004 LOTST -,2605 68.1
.0303 -.0018 .0788 ~-.275 67.4
L0340 -.0041 .0832 -.2976 7.1
L0367 -.0056 .0925 -.2650 67.7
AVERAGE If ABOVE VALUES 67.6

o5

45

45

CTSSIG

0510
0509
.0508
0508
. 0508
0509
.0509
+0509
0517
<« 0509
+0507
.0507
0507
+ 0505
0507
. 0505
.0519

.0509

CISSIG

3480
0481
20483
« 0481
0477
.0477
0482
~ 0482
0482
<0480
~0485
0480
« 0480
+N484
. 0483
0402
<0484

« 0481

CTSSIG

<0565
0593
.0563
.0530
<0492

- 0549

€YSSIG

<0561
0586
«0560
3527
« 0495

+ 0546

CHSSIG

« 00345
.00330
«00345
00326
.00312
.0028%
+ 00265
+00240
00212
« 00162
.0035%
+ 00340
00330
00304
00275
« 00256
.00231

»00289

CHSSIG

00197
+00202
»00227
«00229
400213
« 00209
+00206
+00200
. 00182
00162
-00216
00189
«00168
+00164
« 00146
00147
+ 00134

. 00188

CHSS 16

00406
«0042%
+00397
«00373
- 00351

« 0039}

CHSSIG

+00406
+00632
« 00394
+00372
« 00357

+ 00392

vy

191.4
192.1
191.7
192.7
190.5
191.9
191.9
193,1
191.0
192.8
191.9
190.7
190.9
192.3
191.9
191.8
192.0

191.7

vT

190.8
192.8
190.9
19l.6
191.%
191.5
191.1
191.9
191.3
1911
191.2
191.5
191.)
191.1
191.1
191.0
ta0.8

191.2

L AS

192.3
192, 4
190.6
191. 6
191.7

191.7

\AJ

190.A8
191.3
191.3
191.6
192.7

191.4

5.0
66,2
66.2
65.8
65.4
65.0
64,6
62.6
6T.4
62.2
66.2
65.8
65.4
65. 4
63.8
63.0
66.2

65.1

36.6
34.7
37.4
38.2
35.5
34.7
36.2
36.2
36.2
6. 2
38.6
36.2
33.5
37.0
37.4
37. 4
36.2

36.4

148.8
146, 6
144.5
148.5
149.2

148.1

144.1
144,5
144.5
144,5
149.6

145,5

(3

317.5
319.8
318.4
327.8
314.5
IT.9
317.7
318.8
322.0
317.9
3t6.0
314.8
314.7
317.7
315.5
3161
324.6

7.8

0s

272.5
275.0
275.1
275.6
2T1.4
271.1
274.1
?273.5
213.5
273.C
278.2
273.7
270.1
275. 4
275.8
275.0
274.0

274,.1

0s

431.1
446,11
420.7
411.0
393.5

42345

Qs

420.1
434.0
421.2
405.8
395.9

“15.4

CYMS

-.0051
-.0152
-.0282
-.0418
-+0560
~.0667
- 0694
- .0801
~-.0897
—e1142
-+ 0059
. 0055
#0223
#0376
. 0680
L1011
. 1281

Cyns

-.0119
-.0198
-.0314
-.06436
~.0619
~.0823
=-.090%
-.1086
-.1336
e lbaa
-.0114
. 0038
D162
« 0306
0722
<1105
1693

cYms

-.0033
-+ 0009
~.0033
—e 0044
~.0356

CYMS

+0262
« 3252
0270
0296
«0350

CSFS

L0282
21140
.1585
L2201
.320?
.1892
.3976
4919
.5823
8227
L0204
0034
-.0508
-.1100
-.3172
-.6882
~.5T64

CSFS

«0154
«N127
<0149
. 020C
.J198

LSFS

~.0939
~« ORAT
-.0945
~.1060
~.1002

61

B
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POINT

3834
3833
3836
3s37
3s3e

VKT

30.2
30.5
30.0
30.2
30.0

ALPHA BETA
«0 -160.0
-4.9 -160.0
o1 ~160.0
5.1 -160.0
10.1 -160.0

CNF

<2047
1648
«1961
«12%6
20452

AVERAGE T IP SPEED RATIO = ,08]

POINY

3074
3875
kLR 1Y
3sT?
3878
3879
3880
3881
3882
Je83
3884
3aes
3n86
387
3080
3890
3891

AVERAGE TP

POINY

3092
3893
3894
3895
389
3897

VokT

45.0
45.9
45.9
45.9
46,1
45.7
46.0
45.9
46.0
46. 1
45.8
45.7
46.0
45.8
46.0
45.0
45.7

VKT

45.8
45.9
45.9
45.9
45.9
45.9

ALPHA

.0
-0
.0

ALPHA

=0
10.0
5.0
-0
-5.0
=-10.1

BETA

0.0
10.0
20.0
30.0
40.0
$0.0
60.0
70.0
80.0
90.0

-0

-10.0
~20.0
~30.0
-40.0
=-50.0
~60.0

SPFED RATID

CNF

-.0112
.0039
<0291
0400

CNF

0114
«019%5
0001

-+ 0141

-.0387

-+0576

AVERAGE T iP SPEED RAYID = .000

POINT

3898
3899
3900
3901
3902
3903

AVERAGE TIP SPEED

POINT

3941
913
M1s
3915
39ne
3z

VKT

45.9
46.0
45.9
46.0
45.9
45.9

VKT

101.7
101.6
101.86
1o1.3%
101.6
101.6

ALPHA

ol
10.0
5.0
-0
-5.0
-10.0

ALPHA

-0

RATIO

BETA

0.0
0.0
0.0
0.0
0.0
0.0

CNF

<0262
.0518
«0350
«0260
0129
<0024

= .000

CNF

~.0145
0186
-0039
-«0152
-.0390
~.0618

AVERAGE TIP SPEED RAYID = 000

62

oY NP Y'YV EYKDR

CAF

- 0472
~.0149
~. 04665
~.0398
-.0340

CAF

«0%20
<0479
«0373
.019%
-+0129
-.0750
1738
—.2612
~.2923
-.317
0452
« 0459
0392
« 02646
~-.0023
-+ 0753
—.1766

CAF

.02719
.0213
<0228
<0248
«0268
« 0279

CAF

«0222

+0225
0302

CAF

«0310
0279
0287
« 0304
<0314
+ 0322

APPENDIX
RUN 188 CONF [GURATION 45
[ L] [4.1] cYm CSF CHI €TSS IG CMSSIS

20177 +00%3 -.0941 <3431 6T7.5 .0565 ,00391
-0077 «0010 -.0835 « 2752 68.3 .0593 .00416
+0L79 «0055 -.094¢6 +3399 67.5 .0%63 .00381
«0223 «0068 -,1055 <4086 67.2 .0531 .00356
« 0266 +0069 ~-.l168 +AB70 67.2 .0494 .00329

AVERAGE OF ABOVE VALUES 67.5 .0549 ,0037%

RUN 189 CONFIGURATINN 17
cPM CRM cym CSF cHt CTSSEG  CHSSIS

-.0190 -.000¢ -0020 0045 90.0 .0000 .20C00
-.0228 .0027 -.0162 -.0628 90.0 .0000 ,00000
~.0291 «0058 -.,0249 -,160& 905.2 .0300 .00000
-.0211 <0101 ~-.0176 -.2991 90.0 .0000 ,00000
-.0131 + 0150 20095 -.4905 90.0 .0200 .0CO000
- 0247 +0244 .083} -.8481 90.0 .0000 .00000
~. 0225 « 029 <1054 -.9898 9%0.) .D200 .00000

+0208 0315 1126 -1.0267 90.0 .0020 .00000

<0188 « 0345 <1166 -1.0437 90.0 ,0300 .00000

«0311 .1269 -.9678 90.) ,0000 .00000
-.0003 «0015 -.001% 90.3 .0000 .00000
-.0033 +0LlT0 .0727 90.0 .0000 ,00000
~+0242 -,0C67 » 0242 <1711 90.727 .5000 .0000C
-+0130 -.0108 .0135 <3175 90.0 .2070 .000O0O

«0027 -.,016* =~,0202 «5262 Q0.7 .0C00 .C0000
~+0236 -,02%1 -.0857 +8827 90.0 .0J00 .NOCOO
-.0204 -.,0298 -.1040 1.0035 90.0 .0000 .00000

AVERAGE NF ABOVFE VALUES 90.0 .0000 .00Q00

RUN 190 COANFIGURATINN 17
CPM CRM Cym CSF CH1 (YSSIG CHSSIG

-.0179 -,0003 +0015 -,001% 90.0 .0000 .00000

.0035 -.0003 +0005 +0006 90,0 .0000 00000
~+0050 =-.0003 «0018 -.0045 90.0 .0000 .00000
-«0172 -.0003 0015 -.0035 90.0 .0200 .00000
~.0002 .0008 -.0039 90.0 .0000 .00000
-. 0265 -.0002 -.0020 «0020 90.0 .0000 .00000

AVERAGE OF ABOVE VALUES 90.0 .2000 .C0000

RUN 191 CONFIGURATION 17
cPm CRM (4 4] CSF CHT CYSSIG CHSSIR

-. 0247 -~.0068 «0252 <1702 90.2 .0020 .00COO
«023% «16%9 90.0 .0000 ,00000
0277 +18572 90.7 .0000 .00000
0245 «-1715 90.0 .0000 .00000
-+0310 -.0053 «0109 <2176 90.0 .0000 .00000
-«0376 -.0039 -.0119 2830 90.0 .0000 .00000

AVERAGE YF ABOVE VALUES 90.0 .0000 .00000

RUN 192 CONFIGURATION 17
(4.0 CRM cwm CSF CHI CTSSIG  C(HSSIG

~.0146 -.0002 «0015 «0045 90.0 .0000 .00000

+00t9 -,0003 0008 - .0n046 90.0 L0000 .0CQOO
~+0069 -,0003 0017 «0028 90.0 .0000 .00000
~«0l48 =-.0002 <0013 <0037 90.0 .0J00 .00000
-+0199 =,0002 «0007 +0056 S0.0 .0000 .00000
-+0272 -.0001 -.0013 <0089 90.0 .0700 .0COOCO

AVERAGF NF ABOVE VALUFS 90.0 .0000 .0D0000

VT

191.13
192.5
190.9
191.7
190.8

191.4

vT

BRI B
VPRI EC RN N JURUR-IC s RS I
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e e

EXCRTRERSR-)

P

0.0
0.7
0.0
0.0
0.0
0.0

.0

146.1
149.2
144.9
t46.1
46,1

146.1

127.8
320.8
329.8
330.2
132.9
326.2
330.9
329.0
331.2
31,7
127.8
326.7
1.3
127.4
137,86
327.4
326.2

3129.2

328.6
329.2
329.8
329.8
329 .4
329.8

3179.4

3129.C
330.6
2130.2
330.6
330.2
330.2

330.1

Q

1618.0
1615.6
1613.7
1el11.7
1613,7
1613.7

1614.4

25 cyms
425.5 -, 0323
465.9 -, C2R:
421.7 -.0325
439.6 -,037¢
87,2 -.ne38
418.0

os cyws
327.8 .0020
329.8 -,0162
129.8 -. 0269
132.2 -,0176
132.9 . (195
2726.2 L0871
3113.9 L, 10%4
329.0 L1126
1.3 L1166
31,7 ,12¢3
27,8 L.CO1S
62 L01T
331.3 .N24)
3274 L0118
33046 ~.0272
127.4 -, 0857
326.2 =.106)
129.2

s cyws
328.6 ,0015
329.0 .NONS
329.8 L0018
329.8 .001%
329.4 .0008
129.8 -.0020
329.4

ns cyms
329.0 .C252
130.6 L0235
320.2 L0277
330.6 L0265
330.7 .C199
31042 -.0119
310.1

[ cyps

1618,0  ,0™15
16]5.6 .CCO8
te13.7 L0317
1611.7 L0013
1613,7  .0CO7
1613,7 -.CN13
16164

CSFS

<1178
<3921
+ 1167
1457
1817

refFc

Y045

- O82R
S oY
-.2991
ETLL
—.R401)
~. 998
-1.0267
-1,0437
-.n678
ERalal &1
LT
<1710
<175
.5262
<AR27
1.0n35

CSFS

-.0015
« 0004
~.0045
-. 0035
—.0039
.0020

rSFC

. 17C2
1559
<1572
<1715
<2174
+2830

CSFS

«N04S
<0044
0028
«"0Y7
«00%6
.M089

O O R A

. N




POINT VKT ALPHA

3965
3966
3967
3968

AVERAGE TIP SPEED

20.5
“0.2
60.5
80.8

-0
0.0
~e0
=0

POINT VKT ALPHA

3969
3970
3971
3972
3973
3974

AVERAGE TIP SPEED

80.7 =0
80.7 10.0
80.7 5.0
80.6 =0
80.7 -5.1
80.7 -1C. 1

POINT VKT ALPHA

3975
3976
3977
3978
3979
3980
98

8C.8
80.7
80.7
80.9
80.6
80.7
80.7

~.0
=0
-0
0.0

«0

«0
0.0

RATIN

BETA

ocooow
[=X-R-R-N-N-]

RATIO

BFYA

0.0
5.0
10.0
-0
-%.0
-10.0
0

CNF

-.0089
+0236
«0086

-.0106

-.0321

-.0556

= .000

AVERAGF TIP SPEED RATIO = ,000

TE YN YUV IR Y BT REL:

CAF

<1204
- 0582
<0615
+0357

CAF

«0357
.0306
0320
0333
«0341
-0365

CAF

0370
=034
+0345
<0367
«0370
+0354
. 0361

RUN 195 CONF {GURATION
cPM (4.1 ] cyn CSF CHI
-.0112 -.0010 -0028 0303 90,0
=.0134 -, 0004 0022 0121 90.0
-.0135 =-,0003 0017 <0069 90,0
-.0137 -,0002 « 0014 +0046 90.0

AVERAGE JF ABOVE VALUES  90.0

RUN 196 CONF IGURAT IDN

[4.3) CRM crmn CSF cHl
-.0136 -.0002 0013 <0040 90.0
<0019 -.0004 0010 +0051  90.0
-.0068 -.0003 .0018 0034 90.0
-.0136 =-,0002 0015 0046 90.0
~.0197 -,.0002 « 0008 «0059 90.0
-.0275% =-.0002 -.0015 «0100 90.0
AVERAGE OF ABOVE VALUES 90.0

RUN 197 CONFIGURATION

cPM CRM cym CSF CcHI
~.0137 -.0003 «0015 <0046 90.0
-.0124 .0012 -.0118 -.0218 90.0
-.0176 <0028 -.0167 =-,0650 90.0
~.0138 -.0003 «0015 +0053 90.0
-.0116 =-.0017 Ol4s <0315 90.0
~.0189 -.0032 <0176 «0789 90.0
-.0137 =-,0002 -0013 <0040 90.0
AVERAGE OF ABCVE VALUES 90.0

17

17

CTSSIG

« 0000
+0030
- 0000
.0000

+0000

CTSS 1G

«J000
+ 0000
+0300
+0000
.0000
<0000

«0000

17

CTSSIG

« 0000
0000
« 0000
.Q000
+0000
«0000
«0000

-0000

CHSSIG

« 00000
+00000
« 00000
+00000

« 00000

CHSSIG

-00000
« 00000
00000
« 00000
.00000
00000

« 00000

CHSSIG

» 00000
+«00000
« 00000
+00000
00000
« 00000
00000

00000

Q 0s

67.0 57.0
256.6 256.6
53,1 583.1

1037.8 1037.8

486.1 486.1

Q 9s

1736.6 1036.6
1037.4 1037.4
1036.3 1C36.3
1026,7 1034.7
1037.0 1037.0
1036.6 1036.6

1336.4 1034, 4

Q (5

1037.8 1037.8
1737.0 1027.0
1036.3 1036,.3
1C40.6 1060.6
1033.1 1033.1
1036.3 1036.3
1036, 3 1036,3

1036.8 1036,.8

cyms

+0728
«0022
0017
<0014

cyms

« 0913
.001C
.co18
« 0015
.0008
0018

Ccyms

.0015
-.0118
- 0167

001%

<0166

D176

«C013

CSFS

0303
0121
0069
« 0046

rSFS

« COa0
0051
«ON34
« 0045
<0059
-0ton

CSFS

0046
-.0218
-+ 0650

.0053

0315

-0789

. 0040
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TABLE I.- PRESSURE TAP LOCATIONS g.
(a) Model 1 AN
X Body center line Pylon
Percent
cm in. Left side | Right side | Top | Bottom | Left side | Right side
0 0 0 X X X X f
1.8 .72 2.0 X X X X )
4.6 1.80 5.0 X
5.6 | 2.20 6.1 X X
9.1 3.60 10.0 X X b'e X
13.7 5.40 16.0 X X X X
18.3 7.20 20.0 X X X b4
21.9 | 8.64 | 24.0 x ¥
22.9 9.00 25.0 X X X
23.4 9.25 25.7 X
244 | 9.60 26.7 X X
25.4 | 10.00 | 27.7 X
26.2 | 10.30 28.7 X X
27.4 | 10.80 30.3 X X x X X X v
32.0 | 12.60 35.0 X X X X X X .
36.6 | 14.40 40.0 X b4 X X X X
41.1 | 16.20 45.0 X X X X X
44.7 | 17.60 49.0 X X X X
47.0 | 18.50 51.5 b X X X
50.3 | 19.80 55.0 X X X X
54.9 | 21.60 60.0 X X b¢ b -
64.0 | 25.20 70.0 X X X X k
76.8 | 30.25 84.0 X X b 4
7.7 1 30.60 85.0 X
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TABLE I.- PRESSURE TAP LOCATIONS — Continued.

(b) Model 2

cm | in.

Percent

Body center line

Pylon Upper body flank

Left side|Right side|Top

Bottom

Left side|Right side |Left side|Right side

1.8 .72
4.6 1.80
9.1/ 3.60
13.7| 5.40
15.5| 6.12
18.3| 7.20

20.1| 7.92

22.9| 9.00

24.3| 9.55

24.7] 9.72

27.4/10.80

32.0{12.60
36.6{14.40'
41.1/16.20

43.4117.10

45.7/18.00

41.0{18.50|
50.3/19.80|
54.9/21.60|
64.0(25.20/
77.7/30.60

2.0

5.0
10.0
15.0
17.0
20.0
22.0
25.0
26.5
27.0
30.3
35.0
40.0
45.0
47.5
50.0
51.5
55.0
60.0
70.0
85.0
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»®
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TABLE I.- PRESSURE TAP LOCATIONS — Concluded

(c) Model 3
Body center line Pylon
Percent

cm in. Left side | Right side | Top | Bottom | Left side | Right side
0.1 0.04 0.1 X X

1.8 12 2.0 X X X X

4.6 1.80 5.0 X X X

9.1 3.60 10.0 X X X X
11.4 4.50 12.5 X
13.4 5.27 14.7 X X X
13.7 5.40 16.0 X X X
16.0 6.30 17.5 X X X
18.3 7.20 20.0 X X X X X X
22.9 9.00 25.0 X X X X X X
27.4 | 10.80 30.3 X X X X X X
32.0 | 12.60 35.0 X X X X X X
36.6 | 14.4C 40.0 X X X X X X
45.7 | 18.00 50.0 b X X X X X
50.3 | 19.80 55.0 X X X X
52.6 | 20.70 57.5 X X
54.9 | 21,60 60.0 X X X X
64.0 | 25.20 70.0 b X X X
77.7 | 30.60 85.0 X X X X

¥V BT Y Y Y R YT EYYEER RIS
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Figure 1.- Axes and force notation showing positive directions of forces and moments.
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Figure 4.- Photograph of model installation in V/STOL wind tunnel.
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Figure 7.- Comparison of directional characteristics of model 1 without rotor with four
vertical-tail configurations.
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Figure 8.- Effect of windspeed on directional characteristics of model 1

without rotor or tail.
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Figure 9.- Effect of windspeed on directional characteristics of model 1
without rotor and with standard vertical tail (configuration 12).
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Figure 24.- Comparisoa of directional characteristics of models 1 and 2 with
rotor and without tails. Vg = 30.
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Figure 25.- Comparison of directional characteristics of models 1 and 2 with
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Figure 28.- Effect of rotor wake on directional characteristics (slipstream) on model 1
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Figure 29.- Effect of rotor wake on directional characteristics (slipstream) on
model 1 with cambered vertical tail for windspeeds of 15 to 45 knots (con-

figuration 33).
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model 2 without tail for windspeeds of 15 to 45 knots.
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Figure 49.- Variation of yawing moment with windspeed at several angles of sideslip.
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Figure 49.- Concluded.
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Figure 52.- Effect of sideslip angles on pressure distribution on model 1
without rotor or tail. Rearward flight.
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Figure 53.- Effect of sideslip angles on pressure distribution on model 1
without rotor and with standard tail. Configuration 12, rearward

flight.
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Figure 54.- Effect of sideslip angles on pressure distribution on model 1
with rotor and configuration 12 tail. Forward flight.
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Figure 54.- Continued.
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Figure 54.- Continued.
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Figure 55.~ Effect of sideslip
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(a) VK = 15,

angles on pressure distribution on model 1
with rotor and without tail. Rearward flight.




Run 105

8:=140

O Right-hand side
0 Left-hand side

B8=130

4
3k
2k oo
1_000000000 c
Croftytn a0 3
-1} %nun
2t e o
o
-3r oo
_;. o
6L
8=150 B=160 B=170 B=180

] [ 6 )
sk B8=-30 sl B=-100 sk B8=-110 B=-120 B8=-130
o o 0
L] d:PD o L] DDO o 4 L2 L[] Po 4 »
3 000 3 - 3 R 3 o 3 o
2k o 2t 2 2 000 2 000
1 1+= it o 1t o
(o0 Y o4 ISP o IS o bR SR S ) o L/ al S e
-1 009%o -1 0o® -1 °°°°°° ° -1 0000 o -1 00000%° o °
[ o
Qooo ° o 2T 5 0® °, o -2 °°o° 050 © -2 \°° . ooo o -2 © L
-3 ° -3 o0 o -3 R -3 -3
-4 ° -4 -4 -4 -4
-5
-
=-160 8z-170 B8=180
[ 4 4
3 E] 3
2 2 2
& o 1 < 3 1 o
o
L e i PRGmoat™ 08 . (g oe ® 8, ¢, 2 .°
v o Y000, o - °°°o o oo
[ oo
-2 ©o -2 o -2 °
. -3 ® - g -3 o
-4 -4 -4
R S Y S P GO SO S U ST ST GO T T U ST S SR [ T
0o & 4 & 8 10 0 .2 4 6 8 1.0 2 &4 & 8 10 0 .2 4 & 8 1.0 0 .2 4 £ 8 10
X X X X X
9 C T T T

(b) Vi = 20.
Figure 55.~ Continued.
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Figure 55.- Concluded.
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Figure 56.- Effect of sideslip angles on pressure distribution on model 1 with rotor
and with cambered vertical tail. Configuration 13, rearward flight.

¥ I FFYy¥ Y118t EEEREGRI®

173

{



ORight-hand side ¥
P H
<o : OLeft-hand side -
R
B:=120 8:-130
Run 113 “r ‘
3t c‘000 3
2} ooooo00 2 o0
l_°° . oooo°°o°° °
(o CooS v 0 %
-|!n]°°°un -1 Dnuc‘ooun ° 8
o
-r o -2 a
-3 o -3 0 4
P
hal %o -4 f
sk
b
B8 =140 B8=150 B8:-160 8:=170 B8:=180
[ [
3 3
2 H
1 0009%000d° 1
Coopfor 0 7, Cro
-1 D°°°°u o -1
-2 o © -2
3 o° -3 ,
-4 o - I
3
B=-30 5 B=-100 B=-110 B=-120 B=-130
4 o y F° 4 Fo [ ® ¥
3 o0, ,mcFu ° 3 oogod®  © 3 ) 3 o ° 3 *
2fop® o Y 2 oooa® o 2 5000° 2 o0 ©
oo oo o O Ll
1 1 o 1 ) 1 oo o o
o Y v IS G otry .S v R o L
-1 ooom -1 0000° 4 oo°°°° 4 00000 o °°°°coo 0 ©
o o ) ] [ o
-2 oc,oo o -2 0° -2 ° %0 © o 2p%© °o° o %
-3 ° o -3 g0 0 © -3 -3 -3 Y
-4 -4 -y -4 -4 .
=s=-160 B=-170 B8:=-180
4
3 N
2
! of®
, Cp P8 Noge™ © ° o ° o
i ]
a Q000 o )
-2
: ° 4 2 . L
-4 @
L L L ) " ) [ L L L ) N L ) L L ; L " L ) N L s )
0 2 N 6 8 1.0 0 .2 4 .6 .B 1.0 2 4 6 8 1.0 0 .2 N .6 1.0 0 .2 4 & .8 1.0
X X X X
t T T T ¢

(b) Vg =20.
Figure 56.~ Continued.
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Figure 56.- Continued.
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Figure 57.- Effect of sideslip angles on pressure distribution on model 2
without rotor and without tail. Forward flight.
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Figure 58.- Effect of sideslip angles on pressure distribution on model 2
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179

~r

¥ ¥y ¥y r’y¥y i g yyiyprpEREREIE;




o O Right-hand side
R )
SR O Left-hand side
B8=90 8=100 B=110 B=120 8:-130
RUNIEB [ 4 L] ur
3b af 3 3 af
2r 2r 2 2 2r
i 0 o ° ° s v
Coola0®®008” | ool gupmood® | ¢, [ oawood® | | ¢, 0989 3 Cpol. o220 .
_w%umnum 5o o _w;nwuom 5o o L jpor™Wonan o o0 4 P ™ a0, o o _l—E ®aapo0 ) L% o
-2t -2} ) -2 2t
-3t -3t -3 - E18
s 4L -4 -4 4t
B=140 8=150 B =160 B=170 8=180
4 4 LTS
3 3 3
2 2 2
1 o . 1 1
Ceg, go o o Co
-1 oo® 4 -1 -
-2 -2 =
-3 3 R
- -4 -
B=-30 . =-100 B=-110 8=-120 B8=-130

rd

oo o 1
Coole2mER008” | | " (o o

-1 poamaooa

cogP¥ 0 0 o©
OBLO00 oy, ©

oosP O 0 o
00% o

-1 =1
-2 -2 -2
-3 -3 -3
-4 -4 -4 -4 -4

._,\,u.g
N W
g
%
o
8%
ot o
o
o
o
-
O -~ N W £
§
olo
1%
ol o
o
o
L
©
s o4 W
WA =0 - N W
Y
- N
0[

B=-140 B=-150 8=-160 8:-170 B:180

4 4
3 3
2 2 °
1 1

c, c,

O

Fe -1
-2 -2
-3 -3
-4 -

1 i 1 A L i —_ 1 i 1 1 J [ i 1 1 1 J L. 1 W 1 L 1 L i 1 i 1. J
(] 2 g 6 8 1.0 [\ 2 Y K} 8 1.0 2 0] 6 8 1.0 0 2 K] .6 .8 1.0 2 K] (] K] 1.0
X X X X X
C c T T T

Figure 59.- Effect of sideslip angles on préssure distribution on model
without rotor and with tail. Rearward flight.
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Figure 60.- Effect of sideslip angles on pressure distribution on model 2
with rotor and with tail.

Forward flight.
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Figure 62.- Effect of siaeslip angles on pressure distribution on model 3.
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Figure 63.- Effect of angles of attack on pressure distribution on model 1 without
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Figure 64.- Effect of angles of attack and sideslip on pressure distribution on model 1
without rotor and without tail. Rearward flight.
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Figure 65.- Effect of angles of attack and sideslip on pressure distribution on model 1
with rotor and without tail. Forward flight at Vg = 30.
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Figure 67.- Effect of angles of attack and sideslip on pressure distribution on model 2
without rotor and without tail. Forward flight.
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Figure 68.- Effect of angles of attack on pressure distribution on model 2
without rotor and with tail. Rearward flight.
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Figure 69.- Effect of angles of attack and sideslip on pressure distribution on model 2
with rotor and with tail. Forward flight at Vi = 30.
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Figure 70.- Effect of angles of attack on pressure distribution on model 3.
Forward flight.
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—O——  Model 2 (run 132)
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Figure 75.- Comparison of longitudinal characteristics of model 2 with those of
full-scale configuration (""MUH") in reference 8. .
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