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AERODYNAMIC PERFORMANCE OF A 1. 35-PRESSURE-RATIO
AXIAL-FLOW FAN STAGE
by Walter M. Osborn, Royce D. Moore, and Ronald J. Steinke

Lewis Research Center

SUMMARY

The overall and the blade-element performances and the aerodynamic design pa-
rameters are presented for a 1. 35-pressure-ratio fan stage. This fan was designed for
a weight flow of 32. 7 kilograms per second and a tip speed of 302. 8 meters per second.
Detailed radial surveys of the flow conditions were made over the stable operating flow
range at rotative speeds from 70 to 120 percent of design speed.

At design speed the stage peak efficiency of 0. 879 occurred at a pressure ratio of
1. 329 and design flow. Stall margin was approximately 14 percent based on conditions
at stall and peak efficiency. At design speed and flow the rotor efficiency was 0. 94 and
the pressure ratio was 1. 360,

INTRODUCTION

The Lewis research program on axial-flow fans and compressors for advanced air-
breathing engines is directed primarily toward reducing the size and weight of the fans
and compressors while maintaining a high level of performance.

To that end a series of fans has been designed and built to obtain definitive informa-
tion for the selection of fans for propulsion systems for short-haul aircraft using the ex-
ternally blown flap as the powered-lift system. The externally blown flap needs a large
flow of low-velocity air for effective lift with low noise during takeoff and landing (ref. 1).
Fans with high air-bypass ratios, low pressure ratios, and low tip speeds should meet
this criterion. However, the choice of fan pressure ratio and other parameters may de-
pend on tradeoffs between fan aerodynamic performance and the low-noise goals. Per-
formance data must be obtained on suitable fans over a range of pressure ratios and
speeds to optimize propulsion systems for the externally blown-flap short-haul aircraft.
The pressure ratios being investigated in this series were between 1,15 and 1.40. Fans
with both adjustable and fixed rotor blades are included in the investigation.



The experimental performances of three of the adjustable-rotor-blade fans in the
series are given in references 2 to 11 and of two of the fixed-rotor-blade fans in refer-
ences 12 and 13. The design pressure ratios for these studies were from 1. 15 to 1. 25,
All of the fans were tested at speeds as high as 120 percent of design speed.

This report presents the experimental performance of fan stage 53, another of the
fixed-rotor-blade fans in the series. The 30-bladed, 50. 8-centimeter-diameter fan was
designed for a tip-speed of 302, 8 meters per second. The design pressure ratio of 1.35
~ near the high end of the range for the series and occurs at a flow rate of 32. 7 kilograms
per second.” Overall performances of both the rotor and the stage, along with the blade-
element performances of both rotor and stator, are presented. The data are presented
over the stable operating flow range of the stage at rotative speeds from 70 to 120 per-
cent of design speed. Blade-element survey data were obtained at nine radial positions.
The data are presented in machine tabulated and plotted form. The symbols and equa-
tions are defined in appendixes A and B. The abbreviations and units used in the tables
are defined in appendix C.

AERODYNAMIC DESIGN

A compressor design computer program (refs. 14 to 16), which consists of a
streamline analysis subprogram, a blade-geometry subprogram, and a blade-coordinate
subprogram, was used in the design of fan stage 53. ' ‘

The streamline analysis subprogram (ref. 14) calculates the velocity vector dia-
grams at several axial locations, including planes approximating the blade leading and
trailing edges. This program accounts for streamline curvatures and entropy gradi-
ents. Weight flow, rotor speed, flow path geometry, boundary-layer blockages and
radial distributions of rotor total pressure and stator outlet tangential velocity are inputs
to this program. ‘

The results from the streamline analysis subprogram are then used in the blade-
geometry subprogram (ref. 14). This program calculates the blade geometry that will
satisfy the vector diagrams.

After the blade geometry is defined for both the rotor and stator, the blade coor-
dinate subprogram (ref. 16) is used to compute the blade elements on conical surfaces
approximating the stream surfaces passing through the blade. The program then stacks |
these blade elements on a radial line about their centers of gravity and computes the
Cartesian blade coordinates for fabrication.

Because fan stage 53 was designed for low noise, the design procedure consisted of
an iteration of the aerodynamic, acoustic, and mechanical parameters. Thus, compro-
mises were made to the aerodynamic parameters. The design procedure was similar to
that used for fan stage 51A (ref. 2).
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The overall design parameters for stage 53 are listed in table I, and the flow path
geometry is shown in figure 1. The stage was designed for an overall pressure ratio
of 1.35 at a weight flow of 32. 7 kilograms per second (194. 8 (kg/sec)/m2 of annulus
area). The design tip speed was 302. 8 meters per second. The tip speed, rotor aero-
dynamic loading, and stator incidence angles were selected for low noise. The total
pressure at the rotor outlet decreases quadratically from tip to hub. The rotor hub
loading decreases further locally where the rotor relative fluid turning is limited to
42.7° for low noise. The rotor and stator have double circular arc blade sections. Ro-
tor thickness to chord ratio varies cubically from 0. 03 at the tip to 0. 08 at the hub.
This variation reduces rotor vibration with no increase in rotor hub camber. Stator
thickness to chord ratio is 0. 08 and is radially constant. There are 30 rotor blades and
38 stator blades. The rotor tip solidity is 1. 00, and the stator tip solidity is 1. 27.
Rotor aspect ratio is 2, 86, and stator aspect ratio is 2. 62 based on the chord length at
the mean blade height. For low noise the spacing between the rotor trailing edge and the
stator leading edge was made equal to four times the axial projection of the rotor blade
chord at the hub,

The blade-element design parameters for rotor 53 and stator 53 are presented in
tables II and III, and the rotor and stator blade geometries are presented in tables IV
and V.

APPARATUS AND PROCEDURE
Compressor Test Facility

The compressor stage was tested in the Lewis single-stage compressor test facil-
ity which is described in detail in reference 14. Atmospheric air enters the test facil-
ity (fig. 2) through an inlet on the roof of the building and flows through the flow meas-
uring orifice and into the plenum chamber upstream of the test stage. The air then
passes through the experimental compressor stage into the collector from which it is
exhausted to the atmosphere.

Test Stage

Photographs of the rotor and stator are shown in figures 3 and 4. The nonrotating
radial tip clearance of the rotor was a nominal 0. 050 centimeter at ambient conditions.
The axial spacing between the rotor-hub trailing edge and the stator-hub leading edge
was four times the rotor hub chord.



Instrumentation

The compressor weight flow was determined from measurements on a calibrated
thin-plate orifice. The temperature at the orifice was measured with two Chromel-
constantan thermocouples. Pressures at the orifice were measured by calibrated trans-
ducers. :

Radial surveys of the flow were made upstream of the rotor, between the rotor and
stator, and downstream of the stator (fig. 1). Photographs of the survey probes are
shown in figure 5. Total pressure, total temperature, and flow angle were measured
with a combination probe (fig. 5(a)). The thermocouple material for the combination
probe is Chromel-constantan. The static pressure was measured with an 8° C-shaped
wedge probe (fig. 5(b)). Each probe was positioned with a null-balancing, stream-
direction-sensitive control system that automatically alined the probe to the direction of
flow. The probes were angularly alined in an air tunnel. Two combination probes and
two wedge static probes were used at each of the three measuring stations.

Inner and outer wall static-pressure taps were located at the same axial stations as
the survey probes. The circumferential locations of both types of survey probes along
with inner- and outer-wall-static pressure-taps are shown in figure 6. The combination
probe downstream of the stator (station 3) was circumferentially traversed one stator
blade passage (9. 5°) counterclockwise from the nominal value shown. An electronic
speed counter, in conjunction with a magnetic pickup, was used to measure rotative
speed (rpm). The estimated errors of the data based on inherent accuracies of the in-
strumentation and recording system are as follows:

Weight flow, kg/sec . . . . . . .« o o o e e e e e 0.3
Rotative speed, rpm . . . . . . . . o 0 i i o e e e e e e e e e e e e 130
Flowangle, deg . . . . . « . & i i v i v i i e i e e e e e e e e e e +1
Temperature, K . . . . . . . . o e e e e e e e e e +0.6
Rotor-inlet total pressure, N/cm2 e e e e e e e e e e e e e e e e e e e e e e e +0.01
Rotor-outlet total pressure, N/cm2 ......................... +0. 10
Stator-outlet total pressure, N/ em® £0. 10
Rotor-inlet static pressure, N/cm2 ......................... +0. 04
Rotor-outlet static pressure, N/ emZ L £0. 07
Stator-outlet static pressure, N/ emZ . L. £0.07

An indication of the consistency of the data can be observéd by comparing the integrated
weight flow at each measuring station to the orifice weight flow.



Test Procedure

The stage survey data were taken over a range of weight flows from maximum flow
to the near-stall at speeds of 70, 80, 90, 100, and 120 percent of design. Data were
recorded at nine radial positions for each speed and weight flow. At each radial posi-
tion the two combination probes behind the stator were circumferentially traversed to
nine different locations across the stator gap. The two wedge probes were set at mid-
gap because previous studies showed that the static pressure across the stator gap was
constant. Values of pressure, temperature, and flow angle were recorded at each cir-
cumferential position. At the last circumferential position values of pressure, temper-
ature, and flow angle were also recorded at stations 1 and 2. All probes were then
traversed to the next radial position, and the circumferential traverse procedure re-
peated.

The weight flow at stall was obtained in the following manner: during operation at
the near-stall condition, the downstream control valve was slowly closed in small de-
crements. After each decrement the weight flow was obtained. The weight flow ob-
tained just before stall occurred is called the stall weight flow.

Orifice weight flows, total pressures, static pressures, and temperatures were all
corrected to standard-day conditions based on the rotor-inlet conditions.

Calculation Procedure

Measured total temperatures and total pressures were corrected for Mach number
and streamline slope. These corrections were based on instrument probe calibrations
given in reference 17. The stream static pressure was corrected for Mach number and
streamline slope based on an average calibration for the type of probe used.

Because of the size of the C-shaped, static-pressure wedges, it was not possible to
obtain static-pressure measurements at 5, 10, and 95 percent of span. The static pres-
sure at 95 percent span was obtained by assuming a linear variation in static pressure
between the values at the inner wall and the probe measurement at 90 percent span. A
similar variation was assumed between measurements at the outer wall and the 15 per-
cent span to obtain the static pressure at 5 and 10 percent span.

At each radial position averaged values of the nine circumferential measurements
of pressure, temperature, and flow angle downstream of the stator (station 3) were ob-
tained. The nine total temperatures were mass averaged to obtain the stator-outlet total
temperature. The nine total pressures were energy averaged. The measured values of
pressure, temperature, and flow angle were used to calculate axial and tangential ve-
locities at each circumferential position. The flow angles presented for each radial po-
sition are calculated based on these mass-averaged axial and tangential velocities. To



obtain the overall performance, the radial values of total temperature were mass aver-
aged, and the values of total pressure were energy averaged. At each measuring station
the integrated weight flow was computed based on the radial survey data.

The data, measured at the three measuring stations, were translated to the rotor
and stator blade leading and trailing edges by the method presented in reference 14.
Orifice weight flow, total pressures, static pressures, and temperatures were all cor-
rected to sea-level conditions based on the rotor-inlet conditions.

RESULTS AND DISCUSSION

The overall performances for the rotor and the stage are presented first. Radial
distributions of several performance parameters are then presented for both the rotor
and the stator, followed by blade-element data. Finally, a brief discussion of the data
is given. ) |

:All the plotted data, together with some additional performance parameters, are
also tabulated: The overall performance data are presented in table VI; and the blade-
element data are given first for the rotor and then for the stator in tables VII and VIII.
The abbreviations and units for the tabular data are defined in appendix C.

Overall Performance

The overall performance for rotor 53 is presented in figure 7 and for stage 53 in
figure 8.. .For both figures. data are presented for speeds from 70 to 120 percent of de-
sign speed. The design point values are shown by the solid symbols. |

The measured performance of rotor 53 at design flow (32. 7 kg/sec) agrees closely
with the design values. The measured pressure ratio was 1. 360; the design value was
1..373. ' The efficiency of 0. 940 is only 1 percentage point less than design. At design
speed the efficiency was essentially constant over a flow range from 32.7 to 34. 8 kilo-
grams per second. ,

The stage peak efficiency of 0. 879 occurred at design weight flow (32. 7 kg/sec).
The measured pressure ratio was 1. 329; the design value was 1. 351. The difference
between the measured rotor and stage efficiencies was 0.061; the design difference was
0. 050. ‘

. Stall margin for this stage at design speed is approximately 14 percent, based on
weight flow and pressure ratio at peak efficiency and stall conditions.



Radial Distributions

The radial distributions of several parameters for 100 percent of design speed are
presented in figure 9 for rotor 53 and in figure 10 for stator 53. In each figure data
are presented for three weight flows: near choke, stage peak efficiency, and near stall.
The design values are shown by the solid symbols. A line is faired through the data at
the peak efficiency condition. Temperature-rise efficiency, temperature ratio, pres-
sure ratio, suction-surface incidence angle, meridional velocity ratio, deviation angle,
total-loss parameter, total-loss coefficient, and diffusion factor are presented as func-
tions of percent span from the blade tip.

Rotor. - At the design weight flow of 32. 7 kilograms per second, the total-pressure
ratio is equal to design from the tip to 30 percent span and is slightly less than design
from 30 percent span to the hub (fig. 9). * The losses are higher than design and thus the
efficiency is lower at 5, 10, 90, and 95 percent span locations. The deviation angles
are essentially equal to design from the tip to midspan; however, they are significantly
greater than design from midspan to the hub. The distribution of inlet meridional veloc-
ity is different from design (see table VII(c)). The velocity is higher than design in the
tip region and lower than design in the hub region. This together with the radial distri-
bution of velocity ratio (fig. 9) indicate that the flow has moved radially inward through
the rotor at the design condition.

Stator. - At the peak efficiency weight flow of 32. 7 kilograms per second, the meas-
ured deviation angles were greater than design values (fig. 10). Their radial distribu-
tion was also different from the design distribution. The losses in the tip and hub re-
gions are greater than design. The diffusion factor is less than design over the entire
blade span. Examination of the circumferential distribution of total pressure indicated
the same lack of a well-defined wake in the ‘stator hub region as that described in refer-
ence 18. This type of wake pattern is indicative of flow separation on the blade surface
and of a radial shift of flow through the stators. Thus flow separation probably occurred
in the hub of stator 53; this is illustrated by the rapid rise in deviation angle and losses
there.

Variations with Incidence Angle

The variations of selected blade-element parameters with suction-surface incidence
angle are presented for the rotor and the stator in figures 11 and 12. The data are pre-
sented for 80, 100, and-120 percent of design speed for blade-element locations of 5, 10,
30, 50, 70, 90, and 95 percent of span from the blade tip. Design values are shown by
solid symbols. In addition to the parameters shown in the radial distribution plots, the
inlet relative Mach number is also presented in these figures.



Rotor. - The rotor was designed for a suction-surface incidence angle of zero at all
blade elements. At design speed the 5 percent blade element produced the desired pres-
sure ratio and deviation angle at the design incidence angle; however, the energy addi-
tion (temperature ratio) was slightly greater than design. The losses were greater than
design and thus the efficiency was lower. At 10 percent span both pressure ratio and
temperature ratio were higher than design. The losses were greater than design and
the efficiency lower. At 30 percent span the measured values were approximately equal
to design. At 50, 70, 90, and 95 percent spans the pressure ratios and temperature
ratios were slightly less than design. At 50 and 70 percent spans efficiency and losses
were approximately equal to design. At 90 and 95 percent spans the deviation angles and
losses were significantly greater than design.

The minimum measured loss occurred at suction-surface incidence angles less than
the design values at all elements except 90 and 95 percent spans, where losses changed
very little with changes in incidence angle. At 50 and 70 percent span, total-pressure
ratio showed essentially no variation with incidence angle.

Stator. - The stator was designed for a suction-surface incidence angle, which
varied from 2. 2° at the 5 percent element to -2. 5° at the 95 percent element. At all
span locations, the measured deviation angles were significantly greater than design
values. At the 30, 50, 70, and 90 percent span locations, minimum loss is about equal
to or less than the design value and generally occurs at less than design incidence angle.
At 5, 10, and 95 percent spans minimum losses are significantly greater than design.
At the 5, 50, and 70 percent span locations there was little variation in losses with in-
cidence angle. The 95 percent span blade element has high losses at all incidence
angles, probably as a result of flow separation at the stator hub.

The data indicate that the 90 and 95 percent elements have a narrow incidence angle
range. At the low incidence angle these elements are probably choked. At the high
incidence angle, they probably stall (indicated by the sharp rise in loss with increasing
incidence angle). It is difficult to determine from the data presented herein whether the
flow conditions in the stator hub region or those in the rotor tip region were the limiting
factor for minimum stable flow for the stage.

SUMMARY OF RESULTS

This report presents both the aerodynamic design parameters and the overall and
blade-element performances of a 1,35-pressure-ratio fan stage. The stage was de-
signed for a weight flow of 32,7 kilograms per second and a tip speed of 302. 8 meters
per second. Detailed radial surveys of the flow conditions were made over the stable
operating flow range at rotative speeds from 70 to 120 percent of design speed. The
following principal results were obtained from this investigation: '
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1. At design speed and design weight flow the rotor pressure ratio was 1. 360 and
efficiency was 0. 940. The design-speed efficiency was essentially constant over a flow
range of 32.7 to 34. 8 kilograms per second.

2. The stage peak efficiency at design speed was 0.879, and it occurred at design
weight flow, The corresponding pressure ratio was 1,329,

3. Stall margin for this stage at design speed is approximately 14 percent based on
weight flow and pressure ratio at peak efficiency and stall conditions.

Lewis Research Center,
National Aeronautics and Space Administration,
Cleveland, Ohio, May 18, 1978,
505-04.
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APPENDIX A

SYMBOLS

annulus area at rotor leading edge, m?

frontal area at rotor leading edge, m2

specific heat at constant pressure, 1004 J/kg/K
aerodynamic chord, cm

diffusion factor

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

suction-surface incidence angle, angle between inlet air direction and line tangent
to blade suction surface at leading edge, deg
rotative speed, rpm

total pressure, N/cm2

static pressure, N/cm2
radius, cm

stz.lll margin

total temperature, K
wheel speed, m/sec
air velocity, m/sec
weight flow, kg/sec '
axial distance referenced from rotor blade hub leading edge, cm
cone angle, deg

slope of streamline, deg

air angle, angle between air velocity and axial direction, deg

relative meridional air angle based on cone angle, arctan (tan B;n cos o, /cos as),
deg

ratio of specific heats (1.40)
ratio of rotor-inlet total pressure to standard pressure of 10. 13 N/cm2



) deviation angle, angle between exit air direction and tangent to blade mean
camber line at trailing edge, deg

n efficiency

] ratio of rotor-inlet total temperature to standard temperature of 288.2 K

Kme angle between blade mean camber line and meridional plane, deg

Kgg angle between blade suction-surface camber line at leading edge and meridional
plane, deg

o solidity, ratio of chord to spacing

w total-loss coefficient

ap profile~loss coefficient

wg shock-loss coefficient

Subscripts:

ad adiabatic (temperature rise)
id ideal

LE blade leading edge

m meridional direction

mom momentum-rise

p polytropic

ref reference

TE blade trailing edge

t tip

z axial direction

0 tangential direction

1 instrumentation plane upstream of rotor

2 instrumentation plane between rotor and stator
3 instrumentation plane downstream of stator

Superscript:

t

relative to blade

11



APPENDIX B

EQUATIONS
Suction-surface incidence angle:
lss = (BILE - Xss _ (B1)
Mean incidence angle:
. 1
ime = BILE - (kmeLE (B2)
Deviation angle:
o [}
6" = (B)TE - (kpe)TE (B3)

Diffusion factor:

' @V )pp - (*V)
D=1-_1E,| 6TR  oLE (B4)
Vi |[Cpp+rpp)e(Vpg)
Total loss coefficient:
(P! )pe - Pr
PLE - PLE
Profile loss coefficient:
wp =W - W (B6)
Total loss parameter:
- [
wcos (B,..)

20
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Profile-loss parameter:

‘_"p cos (Bm)TE (B8)
20

Adiabatic (temperature rise) efficiency:

Nag = = (B9)
_TE 4
TLE
Momentum-rise efficiency:
(v-1)/y
(PT_E> -1
P
Nom = (B10)
(UVepg - UV g
TLEgJCp
Equivalent weight flow:
wVs (B11)
]
Equivalent rotative speed:
N (B12)
N

Mass flow per unit annulus area:

Wy
6

(B13)
Aan

13



Mass flow per unit frontal area:

Head -rise coefficient:

Flow coefficient:

Stall margin:

b
PLE/stall |, \ O /ref
=), (V.

SM = - 1| x100

PLE ket

L. -

Polytropic efficiency:

14

(B14)

(B15)

(B16)

(B17)

(B18)
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LOSS PARAM
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MERID VEL R
OUT .
PERCENT SPAN

PHISS

APPENDIX C

DEFINITIONS AND UNITS USED IN TABLES

absolute
aerodynamic chord, cm
meridional air angle, deg

ratio of actual flow area minus critical area to critical area
(where local Mach number is 1)

angle between axial direction and conical surface representing
blade element, deg

difference between mean camber blade angle and suction surface
blade angle at leading edge, deg

deviation angle (defined by eq. (B3)), deg

diffusion factor (deﬁned by eq. (B4))

adiabatic efficiency (defined by eq. (B9))

inlet (leading edge of blade)

incidence angle (suction surface defined 'by eq. (Bl) and mean
surface by eq. (B2))

angle between blade mean camber line at leMg edge and
meridional plane, deg '

angle between blade mean camber line at trailing edge and
meridional plane, deg

~ angle between blade mean camber line at transition point and

- meridional plane, deg

loss coefficient (total defined by eq. (B5) and profile by eq. (B6))
loss parameter (total defined by eq. (B7) and profile by eq. (B8))
meridional

meridional velocity ratio

outlet (trailing edge of blade)

:percent of blade span from tip at rotor outlet

suction-surface camber ahead of assumed shock location, deg

15 .



PRESS
PROF
RADII
REL

- ,

RO

RP

RPM
SETTING ANGLE
SOLIDITY
SPE ED

SS

STREAMLINE
SLOPE

TANG

TEMP

TI

™

TO

TOT

TOTAL CAMBER
TURN RATE

WT FLOW
VA
ZMC

ZTC
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pressure, N/ cm2

profile

radius, cm

relative to blade

inlet radius (leading edge of blade), cm
outlet radius (trailing edge of blade), cm
radial position

equivalent rotative speed, rpm

angle between aerodynamic chord and meridional plane, deg
ratio of aerodynamic chord to blade spacing
speed, m/sec

suction surface

slope of streamline, deg

tangential

temperature, K _

thickness of blade at leading edge, cm

thickness of blade at maximum thickness, cm

thickness of blade at trailing edge, cm

total

difference between inlet and outlet blade mean camber lines, deg

ratio of change in blade angle per unit path distance for front
blade segment to the change in blade angle per unit path distance
for aft blade segment ' ‘

velocity, m/sec

equivalent weight flow, kg/sec

axial distance from inlet hub to blade leading edge, cm

axial distance from inlet hub to blade maximum thickness point, cm
axial distance from inlet hub to blade trailing edge, cm

axial distance from inlet hub to transition point, cm
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TABLE 1. - DESIGN OVERALL

PARAMETERS FOR

STAGE 53-53
ROTOR TOTAL PRESSURE RATID o o o o o o 1.373
STAGE TOTAL PRESSURE RATID « « o o o « & 1.351
ROTOR TOTAL TEMPERATURE RATIO . . . « « & 1.100
STAGE TOTAL TEMPERATURE RATI0O. . . . .+ . 1.100
ROTOR ADIABATIC EFFICIENCY . . .« « . « & .952
STAGE ADIABATIC EFFICIENCY o « ¢ o o o & .902
ROTOR POLYTROPIC EFFICIENCY. « + o o . . .954
STAGE POLYTROPIC EFFICIENCY . « o « o « & .906
ROTOR HEAD RISE COEFFICIENT., . . . . . . .299
STAGE HEAD RISE COEFFICIENT. . o . « o .284
FLOH COEFFICIENT. o o o o ¢ ¢ o o o« o & .633
WT FLOH PER UNIT FRONTAL AREA . . . « = 163.247
HT FLOR PER UNIT ANNULUS AREA « « « « 194.829
HT FLOH & ¢« o« o o o o e o o o o« o = 32.659
RPH o o o o o o o o o o « = o o o o 11459.200
TIP SPEED. « - - o & o o o o o o o -« 302.820



TABLE II. - DESIGN BLADE -ELEMENT PARAMETERS

FOR ROTOR 53

RADII ABS BETAM
RP IN ouT IN ouT
TIP 25.235 24.498 .0 30.5
1 24.422 23.781 .0 31.8
-2 23.568 23.064 .0 32.8
3 22.737 22.348 .0 33.4
4 20.285 20.197 .0 35.7
5 17.170 17.329% .0 39.0
6 14.231 14.461 .0 41.7
7 12.144 12.311 .0 43.4
8 11.473 11.594 .0 43.7
9 10.814 10.877 .0 43.9
HUB 10.160 10.160 .0 44.1
ABS VEL REL VEL
RP IN ouT IN our
TIP 164.4 219.3 344.5 262.8
1 174.5 216.0 341.1 251.1
2 181.5 214.8 336.0 241.4
3 184.5 215.8 329.4 234.0
4 192.6 216.7 310.4 210.9
5 198.1 218.0 285.8 183.6
[ 200.1 219.8 263.1 166.3
7 200.5 222.4 247.9 161.6
8 200.6 223.5 243.3 162.2
9 200.6 224.8 238.9 163.9
HUB  200.6 226.1 234.7 166.3
ABS MACH ND REL MACH NO
RP IN ouT IN ouT
TP 495 635 1.037 .761
1 .527 625 1.030 .726
2 .549 622 1.017 .698
3 .559 625 .998  .678
4 .585 629 .943 .612
5 .603 635 .870 .S535
$ 609 644 .801 .488
7 611 .658 155  .476
8 .61 .661 .741 .480
9 .611 666 .728  .486
HUB .611 672 715 494
PERCENT INCIDENCE DEV
RP SPAN MEAN SS
TIP .00 3.6 -.1 4.1
1 5.00 3.6 -.1 4.4
2 10.00 3.8 -.0 4.7
3 15.00 3.9 -.0 4.9
4 30.00 4.7 .1 5.5
5 50.00 5.8 .1 5.9
é 70.00 6.8 .1 5.9
7 85.00 7.1 .1 5.8
8 90..00 7.2 .1 5.8
9 95.00 7.1 .0 5.7
HUB -100.00 T.1 -.1 5.8

REL BETAM
IN out
61.5 44.0
59.2 43.1
57.3 41.¢6
55.9 39.7
51.6 33.4
46.1 22.1
40.5 9.5
36.0 -1.8
34.5 -5.5
32.9 -8.9
31.3 -12.3
HMERID VEL
IN ouT
164.4 188.9
174.5 183.5
181.5 180.5
184.5 180.2
192.6 176.1
198.1 169.4
200.1 164.0
200.5 161.5
200.6 161.5
200.6 162.0
200.6 162.5
MERID MACH KD
IN out
.495 .547
527 .531
.549 .522
.559 .522
.585 51
.603 .494
.609 .481
.611 476
.611 .477
.611 .480
.611 .483
D-FACT EFF
.398 .932
.425 .937
.444 .943
.454 .949
.488 .961
.5217 .960
.532 .957
.503 .937
.483 .928
.459 918
.430 .907

TOTAL TEHP

2
2
2
2
.2
288.2
2
2
2
2
2

TANG VEL

IR

"
- X-X-X-X-X_X-J¥_JX_}_J

STREAHLINE SLOPE
IN ouT

-9.35
-8.11
-6.87
-5.74
-3.04

-.82

LOSS

107
.047
.044
.041
.037
.030
.032
.036
.051
.057
.063
.70

ouT

—
w
-
IR

-10.88
-8.97
-7.35
-6.07
-3.02

-.63

COEFF
PROF
-.006
.002
.007
.009
.022
.032
.036

.051°

.057
.063
.070

TOTAL
N

[~ X-X-—X-X-¥-Y-X-¥_¥-¥_ Y3
NI
O ™ = T ROND Y

b gt b gt gt gk G b pd b e
S ba b Do baobbababnbadn

.01

XXX _X_T_¥_¥_¥_J
pargurgrgurgugudugurgud
LB WWO = DWW

PRESS
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TABLE Il, - DESIGN BLADE -ELEMENT PARAME TERS

FOR STATOR 53

RADI! ABS BETAM REL BETAH TOTAL TEHP TOTAL PRESS

RP IN ouT IN ouT IR out IN  RATIO IN RATIO
TIP 24.168 24.148 29.9 0 29.9 .0 320.8 1.000 14.39 .986
1 23.395 23.422 30.5 0 30.5 .0 320.5 1.000 14.38 986
2 22.718 22.772 31.1 0 31.1 .0 320.3 1.000 14.37 987
3 22.044 22.12¢6 31.6 0 31.6 .00 319.9 1.000 14.35 987
4 20.014 20.197 33.5 9 33.5 .0 318.7 1.000 14.22 987
5 17.316 17.672 36.8 0 36.8 .0 316.6 1.000 13.90 .984
6 14.59% 15.17¢4 40.1 0 40.1 .0 313.4 1.000 13.43 981
7 12.510 13.263 43.2 0 43.2 .0 310.7 1.000 12.97 976
8 11.788 12.404 44.7 0 44.7 .0 309.6 1.000 12.80 974
9 11.048 11.935 46 .4 0 46.4 .0 308.4 1.000 12.62 .972
HUB 10.160 11.153 48.5 0 48.5 .0 307.1 1.000 12.39 .970
ABS VEL REL VEL HERID VEL TANG VEL RHEEL SPEED

RP IN oyt IN ouTt IN ouT 1N ouT IN out
TIP  226.6 194.7 226.6 194.17 196.4 194.7 112.9 .0 .0 .0
1 228.1 194.8 228.1 194.8 196.5 194.8 115.8 .0 .0 .0
2 229.2 194.6 229.2 194.6 196.4 194.6 118.2 .0 0 .0
3 230.1 194.1 230.1 194.1 196.0 194.1 120.5 .0 .0 .0
4 231.1 190.9 231.1 190.9 192.8 190.9 127.5 .0 .0 .0
5 229.5 182.4 229.5 182.4 183.9 182.4 137.4 .0 .0 .0
§ 224.9 168.1 224.9 168.1 172.0 168.1 144.9 .0 .0 .0
7 219.8 152.4 219.8 152.4 160.2 152.4 150.5 .0 .0 .0
8 216.4 148.0 216.4 148.0 153.9 148.0 152.1 .0 .0 .0
9 212.1 143.8 212.1 143.8 146.3 143.8 153.5 .0 .0 .0
HUB  207.2 139.6 207.2 139.0 137.2 139.0 155.2 .0 .0 .0

ABS MACH Np- REL MACH NO MERID MACH NO STREAMLINE SLOPE HERID PEAK SS
IN out IN ouT IN out

RP IN ouT VEL R MACH N9
TIP .658  .559 .658 .559 .570 .559 -.02 -.01 .991 .862
1 .663 559 663  .559 571 559 .29 .25 991 .858
2 .667  .559 .667 .559 .571 .559 .57 .50 991 .853
3 .670 558 .670 .558 .571 .558 .86 .15 .990  .847
4 675  .549 675 549 .563 .549 1.82 1.62 .990 837
5 .672  .525 .672 .525 .538 .525 3.30 3.06 .992 817
[ .661 .485 .661 .485 .505  .485 4.90 4.92 L9771 710
7 .648  .440 .648 .440 472  .440 5.85 6.59 .952 .726
8 .638  .427 .638  .427 .454 .4217 5.07 7.09 962 706
9 .626  .415 .626 415 .432  .415 5.73 7.58 983 685
HUB .611 .402 .611 .402 .405  .402 5.57 8.15 1.013 663
PERCENT INCIDENCE DEV  D-FACT EFF LOSS COEFF L0SS PARAM
RP SPAN HEAN SS T0T  PROF T0T  PROF
TIP .00 9.9 2.6 5.0 .337 .000 .056 .05¢ 022 .022
1 5.00 9.5 2.2 5.2 .340 .000 053 053 020 020
2 10.00 9.1 1.8 5.4 .342 .000 .051 .051 01y .019
3 15.00 8.7 1.5 5.5 .345  .000 .051 .051 .018  .018
4 30.00 7.9 .17 5.9 .354 .000 .050 050 016 016
5 50.00 6.9 -.2 6.3 .374  .000 .060 .060 .017 .017
é 70.00 5.9 -1.2 6.7 405 .000 .07  .075 .018  .018
7 85.00 5.1 -2.0 6.9 .445 000 .098  .098 .020 .020
8 90.00 4.8 -2.2 7.0 .450 .000 .108 .108 .021 .021
9 95.00 4.5 -2.5 7.1 .451 .000 122 122 .022 .022
HUB 106.00 4.2 =-2.7 7.3 .451 .000 136 136 .023 .023
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TABLE IV. - BLADE GEOMETRY FOR ROTOR 53

PERCENT RADII iBLADE ANGLES DELTA
SPAN Rl RO KIC KTC Koc INC

0. 25.235 24.498 57.67 48.68 39.79 3.67

5. 24.422 23.781 55.43 46.98 38.52 3.70

10. 23.568 23.064 53.48 45.16 36.85 3.79
15. 22,737 22.348 52.00 43.36 34.72 3.93
30. 20.285 20.197 47.02 37.48 27.95 4.60
50. 17.170 17.329 40.30 28.51 16.72 5.70

70. 14,231 14.461 33.67 18.58 3.50 6.64
85. 12,144 12,311  28.86 10.59 -7.69 7.04
90. 11.473 11.594 27.30 8.05 -11.21 7.09
95. 10.814 10.877 25.75 5.55 -14.65 7.12
100. 10.160 10.160 24.22 3.08 -18.08 7.14
BLADE THICKNESSES AXTAL DIMENSIONS
11 TH 70 21 e T1C 0
.041 .207 .041 .899 2.426 2.426 4.243
.041 =209 .041 .828 2.433 -2.433 4.310
.041 .214 .041 .762 2.438 2.438 4.375
.042  .222 .041 .705  2.440 2.440 4.439
.051 .258 .052 .537 2.449 2.449 4.620
.065  .319 .063 .327 2.460 2.460 4.843
.073  .375 .074 .155 2.480 2.480 5.020
.083  .406 .083 L0861 2.509 2.509 5.107
.084 .410 .084 .038 2.519 2.519 5.122
.083  .411 .083 .019 2.530 2.530 5.129
.082 .412 .082 .000 2.540 2.540 5.135
AERD SETTING TOTAL TURNING CHOKE
CHORD ANGLE CAMBER SOLIDITY RATIO PHISS  MARGIN
5.163 48.67 17.87 .991 1.000 15.40 .156
5.165 46.94 16.91 1.023 1.000 13.75 .125
5.154 45.13 16.64 1.055 1.000 12.64 110
5.145 43.33 17.28 1.090 1.000 12.21 113
5.133 37.48 19.07 1.211 1.000 10.36 .107
5.134 28.51 23.58 1.421 1.000 .7.90 .105
5.135 18.63 30.17 1.709 1.000 5.12 .100
5.136 10.63 36.55 2.005 1.000 3.03 .088
5.135 8.08 38.51 2.126 1.000 2.30 .077
5.134 5.57 40.40 2.260 1.000 1.56 .063
5.142 3.07 42.30 2.416 1.000 .83 .049
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TABLE V. - BLADE GEOMETRY FOR STATOR 53

PERCENT RADII

SPAN  RI
0. 24.168
5. 23.395

10. 22.718
15. 22.044
30. 20.014
50. 17.316
70. 14.599
85. 12.510
90. 11.785
95. 11.048
100. 10.160

RO

11.935
11.153

BLADE THICKNESSES
Tl ™ T0

.081 .405
.081 .405
.081 .405
.081 .405
.081 .406
.081 .406
.082  .408
.082  .409
.082  .4190
.082  .411
.082 .412

.081
.081
.081
.081
.081
.081
.082
.082
.082
.082
.082

AERD SETTING TOTAL

CHORD ANGLE
5.065 7.45
5.064 7.90

CAMBER
24.99
26.26
27.33

BLADE ANGLES DELTA
.~ KIC KTC KoC INC
19.95 7.46 -5.04" " 7.30
21.03 7.90 -5.23 7.29
21.95 8.29 -5.37 7.28
22.85 8.67 -5.51 7.27
25.54 9.84 -5.86 7.23
29.79 11.73 -6.33 17.17
34.17 13.76 -6.67 1.10
37.95 15.56 -6.87 7.04
39.64 16.35 -6.98 7.02
41.55 17.25 ~-7.12 6.99
43.84 18.32 -7.27 6.96
AXTAL DIMENSIONS
Z1 ZHC 21C 20
25.459 27.935 27.935 30.482
25.466 27.935 27.935 30.483
25.471 .27.935 27.935 30.484
25.477 27.935 27.935 30.486
25.492 27.930 27.930 30.485
25.522 27.921 27.921 30.481
25.562 27.913 27.913 30.479
25.600 27.901 27.901 30.469
25.620 27.896 27.896 30.466
25.643 27.892 27.892 30.463
25.671 27.886 27.886 30.460
- TURNING CHOKE
SOLIDITY RATIO PHISS  MARGIN
.1.267 1.000 3.81 131
1.308 1.000 3.81% .128
1.347 1.000 3.80- 126
1.388 1.000 3.76 .123
1.525 1.000 3.87 119
1.755 1.000 4.19 126
2.071 1.000 3.99 137
2.401 1.000 3.72 .145
2.542 1.000 3.1 -155
2.703 1.000 3.74 .168
2.928 1.000 3.78 .183



TABLE VI. - OVERALL PERFORMANCE FOR STAGE 53

(a) 70 Percent of design speed

READING NUMBER - « @ v v v v v e v v e e 3027 3622
ROTOR TOTAL PRESSURE RTIO & . . . . . .. g L3 g
STAGE TOTAL PRESSURE RATIO . . . . . . .. 1.677 Ll 1
ROTOR TOTAL TENPERATURE RATIO . . . . .. 1,039 1.035 |
STLGE TOTAL TEMPERATURE RATIO . . . . .. 1,053 1.035 1
ROTCR TEMP. RISE EFFICIENCY . . . . . .. 1,040 1.026 1
STAGE TEMP, RISE EFFICIENCY . . . . .. S . 0.656 0.895 0
ROTOR MOMENTUM RISE EFFICIENCY . . . . . . 0.945 0.980 0
ROTOR HEAD RISE COEFFICIENT . . . . .. . 0.1gs  0.231
TAGE HEAD RISE COEFFICIENT . . . . ... 0.137 0.204 ¢
FLOW COEFFICIENT. . . . .. . ... ... 0.798 ¢.719 0
WT FLOW PER UNIT FRONTAL AREA . . . . .. 151,74 139,71 12
WT FLOW PER UNIT ANNULUS AREA . . . . .. 181,10 J166.74 15
RT FLOA AT ORIFICE, . . . .. ... .... 3038  21.95 2z
WT FLOA AT ROTOR INLET . . . .. ... .. 30.33  27.92 2
AT FLOA AT ROTOR OUTLET. . . . ... .. .. 30.32 27,08 2
WT FLOA AT STATOR OQUTLET . . . . .. ... 31,01 27.68 2
ROTATIVE SPEED - « « oo v v v v e vt uu s 8024.7 7986.3 79
PERCENT OF DESIGN SPEED. . . . . . . . .. 70.0 69.7
(b) 80 Percent of design speed
READING NUMBER. .+ &+ & ¢ i v e v e e v v 3011 3012 3014
ROTCR TOTAL PRESSURT RATIO « < ¢ v v o . . 1,178 1,188 1,201
STAGE TOTAL PRESSURE RATIO . . . . . . . . 1.137 1,169 .1.186
ROTCR TOTAL TEMPERATURE RATIO . . v . . . 1,046  1.050 . 1,054
STAGE TOTAL TENPERATURE RATIO - .+ .+ « .- 1,047  1.03¢ 1,055
ROTOR TE¥P, RISE EFFICIENCY . . . .. .. 0.9351 1,002 0.991
STAGE TEMP. RISE EFFICIENCY .. . . omu . 0.794  0.867 0.918
ROTCR MCHENTUM RISE EFFICIENCY. . . . . . 0.655  0.972  9.970
ROTOR HEAD RISE COEFFICIENT . . ... .. 6.227  £.247 0.264
STAGE. HEAD RISE COEFFICIENT . . . . . .. ©6.184 0.223 0.246
FLOA COEFFICIENT. v v v e e e e e e e e 0.749  0.689 0.632
WT FLOW PER UNIT FRONTAL AREA . . . . .°.  150.89. 150.63 140.65
WT FLOA PER UNIT ANNULUS AREA . . . . .. 190,83 179.77  168.23
WT FLOA AT CRIFICE. . . . . . . . ... .. 1.89 39,13 28.20
W7 FLOA AT ROTCR INLET - - v v v o v v ot 31,4 30,11 28,17
WT FLOW AT ROTOR QUTLET. . . . . . . . .. 32.06 30.27 28.36
WT FLOW AT STATOR QUTLET . . .. ... .. 52.73  30.45  28.68
ROTATIVE SPEED « « v v « v v v v v o o v u s - 9186.9 9197,.4  9188.3
PERCENT OF DESIGN SPEED. . . . . . .. .. 80.1- 80.3 80.2
(c) 90 Percent of design speed
RESDING NUMBER. . . . . . . . v v v v v 3014 2997 2598
OTOR TOTAL PRISSURE RATIO . . . . . . .. 1,242 1,261 1,275
STAGE TOTAL PRZSSURT RaTIO - . . . . . .. 1.209 1.259 1.254 "
ROTGR TOTAL TEMPERATURE RATIO . . . . .. 1.085 1,076 - 1,074
STAGE TOTAL TEMPERATURC RATIO . . . . .. 1.055 1.07¢ 1.073
ROTOR. TEMP. RISE EFFICIENCY . . . . . .. 0.985 0.977 0.970°
STAGE TENMP. RISE EFFICIENCY . . . . . .. 0.852 - 0.9% 0.910.
ROTOR MOMENTUM RISE EFFICIENCY . . . . . . 4.655 0.633 0.961 .
ROTOR HEAD RiSE COEFFICIENT . . ... .. 0.249 0.267 0.279°
STAGE HEAD RISE COEFFICIENT . .. . ... 0.218 6.243 0.259"
FLON CODFFICIENT. & v v v e e e e e e e C0.715 0.655 0.626
WT FLOW PER UNIT FRONTAL AREA . . . ... 167.66 159,66 i55.13
WT FLOW PER UNIT ANNULUS AREA . . . . . . 250,12 199,55 182.75
AT FLOW AT ORIFICE. & v v v v v v v v v v 33.55 1.g2 30.63
WT FLOA AT ROTOR INLET . . . . .. o ... © 33,48 31,69 . 30.57
CWT FLOW AT ROTOR QUTLET. . . . . ... .. . 33,72 32.18 30.84
WT FLOW AT STATOR QUILET . . .. .. . .. C34.24 32.59 31.36
ROTATIVE SPEED - « « = = = ¢ v o o v v v v 10311, 103i2.4 . 10331.5
PZRCENT OF DESI6N SPEED. . . . . . . . .. . 80.0 99. 0 90.2

3629
143
131
038
E
017
.920
986
.25¢
.233
645
7.93
2.68
5.59
5.54
5.72
5,71
g5.1
69.7

0.
114,67 98,
126.85 117,
22.94 19,
22.88 19,
5.22 20.

23.29 20.
8009.5

69.9

2

3015

0

{
1
1
i
0.
0.
0
0
0

21
. 186

. 058

. 059
. 866
€96
. 957

.257
.581

132.00
157,54
26.41
26.35
26.56
26.93

92

or.o
80.3

1 !
| 1
l i
0 ¢
0. ]
0.967 0.87:
0 0
0 0
0

275

3659 3031

157
145
L043
LG44
977
€99
275
.255
505

DO OO . -
€©
Y
~

123.12
146.95
24.63
24.62
25.01
25.33
9173.5
80.1

3000
278
.255
.079
078
.917
.858
.907
.28%
.260
0.545
137.77
164,42
27.56
27.48
27.75
28,44
10331, ¢
90.2

DO DO DD -

DO OO O - — - —
(2]
(&3]
-4

23.65
9166.5
80.0

3501
287
244
.082
LCED
.§57
.B804
849
272
239
.505
128.95
1535.87
25.79
25.80
25.47
27.01
10334.1
932.2

(= e
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READING NUMBER. .
ROTOR TOTAL PRESSURE RATIO . . . . . ...

TABLE VI. ~ Concluded.
(d) 100 Percent of design speed

............. 3047 2096
Lo14 335

PN

1 1 !
STAGE TOTAL PRESSURE-RATIO . « . . . .. 1.273 1.338 1,326
ROTOR TOTAL TEMPERATURE RATIO . . . . . . 1,088 1,092 1.098
STAGE TOTAL TEMPERATURE RATIO . . . . .. 1,085 1,091 1.096
ROTOR TEMP, RISE EFFICIENCY . o v v o . & 0.941 0.943 0.940
STAGE TEMP, RISE EFFICIENCY . - . . . . . 6.845 0.878 0.879
ROTOR MOMENTUM RISE EFFICIENCY. . . . . . 0.913 0.926 0.929
ROTOR HEAD RISE COEFFICIENT . . .. ... 0.255 0.274 0.289
STAGE HEAD RISE COEFFICIENT . . . . ... 0.227 0.252° 0.267
FLOW COEFFICIENT. . . o o v v v v v v L h s 0.685 §.601 0.620
WT FLOW PER UNIT FRONTAL AREA . . . . .. 173.68 170.57 163.50
WT FLOA PER UNIT ANNULUS AREA . . . . .. 207.65 203.57 185,14
NT FLOW AT ORIFICE. « v v v v vii v v v u s 34,81 34,12 32.74
WT FLOA AT ROTOR INLET . . . . . . . . .. 34,73 «.08 32.67
WT FLOW AT ROTOR QUTLET. . . . . . . . .. 35.10 34,36 32.93
WT FLON AT STATOR QUTLET . . . . . . . .. 35.57 35,04 33.73
ROTATIVE SPEED + + « v v o v v e v e v e e s 11465.1 11468.0 11465.9
PERCENT OF DESIGN SPEED. . . . . . . . .. 100.0 100.1 100.1
(e) 110 Percent of design speed
READING NUMBER . « -« v v v v v v v v v 3023
ROTOR TOTAL PRESSURE RATIO . . . .« . .. 1.455
STAGE TOTAL PRESSURE RATIO - + . . . . . . 1,410
ROTOR TOTAL TEMPERATURE RATIO . . . . .. 1,125
STAGE TOTAL TEMPERATURE RATIO . . . . .. 1,121
ROTOR TEMP. RISE EFFICIENCY . . . . . .. 0.908
STAGE TEMP, RISE EFFICIENCY . . . . . .. 0.835
ROTOR MOMENTUM RISE EFFICIENCY . « .« . . . 0,654
ROTOR HEAD RISE COEFFICIENT . . . . ... 0.295
STAGE HEAD RISE COEFFICIENT . . .. . .. 0.270
FLOW COEFFICIENT. . . . o v v v . o o ... 9.592
WT FLOW PER UNIT FRONTAL AREA . .. ... 168.48
WT FLOW PER UNIT ANNULUS AREA . . . . .. 201,08
WY FLOW AT ORIFICE. . . . . . o o v v o v 33,71
WT FLOW AT ROTOR INLET . . . . . ... .. 33.67
WT FLOW AT ROTOR QUTLET. . . ... ... . 34,24
WT FLOW AT STATOR OUTLET . . .. ..... 3541
ROTATIVE SPEED. . . . . .. ... ..... 12578.0
PERCENT OF DESIGN SPEED. . . . . .. e 109.8
(f) 120 Percent of design speed

READING NUMBER. . . . . .. .. ... ... 3038 3039
ROTCR TOTAL PRESSURE RATIO . . . . . . .. 1,439 1,402
STAGE TOTAL PRESSURE RATIO . . . . . . .. 1,385 1,438
ROTCR TOTAL TEMPERATURE RATIO ., . . . .. 1,130 1,142
STAGE TOTAL TEMPERATURE RATIO . . . . .. 127 1,135
ROTOR TEMP. RISE EFFICIENCY . . . . . .. 0.844 0.85%
STAGE TEMP, RISE EFFICIENCY . . . . . .. 0.77 0.807
ROTOR MOMENTUM RISE EFFICIENCY . » o . - . 0.819 0.833
ROTOR HEAD RISE COEFFICIENT, . . . . . .. 0.240 0.26%
STAGE HEAD RIST COEFFICIENT. . . . . . .. 0.214 0.240
FLOW COEFFICIENT. . . . . . . oo oo v 0.627 0.611

WT FLOW PER UNIT FRONTAL AREA . . . . . . 185.¢8 181,14
HT FLOA PER UNIT ANNULUS AREA . . . . . . 219.58  216.14
AT FLOW AT ORIFICE, . . . . . .. ... .. 6.61 36.23
AT FLOA AT ROTOR INLET . . . .. o . o .. 35.67 36.17
WT FLOW AT ROTOR QUTLET. . . .. e e e e 37.67 37.08
WT FLOW AT STATOR QUTLET . . . . .. e 39 05 37.98
ROTATIVE SPEED . « v v v v v v v e e v e n 13752.G 13745.4
PERCENT QF DESIGN SPEED. . . . . . . . .. 120.0 120.0

2092
.366
\334
10
. 096
.25
.870
.921
.204
2T
.584
.85
.20
.38
:-56
72

32.80
11467,0

100, 1

VOO IO O O OO o ae =t =
iy P, N

3024
450
LA01
.128
J1z4
875
813
.8e3
204
. 265
0.539
157,75
188.28
31.56
51.59
52.26
53.82
12555, 0
109.6

D OO e e e

3049
1,515
1.462
1,150
1,145
0.847
0.792
0.851
6.277
0.251
0.585
75,51
0.36
5.3

35,28

35,89

37.53
13758.5

120.1

.22
.285
.262
.548
9.87
€.26
9.93
29.95
3¢.34
31,20
11469.0
100.1

N~ OO OO - -

o o B el A I

[RERL RUIEE I N
D> = NS bW Oty

(= = I ]
©
[\
<

169.85
202.71
335.98
34,04
34,55
36.55
15769.4
120.2

3e2s
. 354
W37
L1104
A1
.872
.508
.859
.265
.258
519
143.57
171,35

28.72

28.74

29.3!

30.29
11470.3

100.1

OO OO . - -



TABLE VII. - BLADE-ELEMENT DATA AT BLADE EDGES FOR ROTOR 53
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OO -0

(a) 70 Percent of design speed; reading 3027

RADI!

IN out
22,422 25.782
235.589 25.083
22.733 22.347
20.284 20,165
17.476 17.328
14,232 14,460
12,144 12,311
11,475 11,593
10.813 10.876

~8S VEL

iN ouT
188,38 175.2
165.9 177.2
te7.! 17B.9
T SRR -
178.5 195.¢8
178.5 2{4.5
17T 2.0
176.6 212.2
'75.86 208.3
ABS MACH NO
IN ouT
0.474 0.522
0.485 0.528
0.503 0.534
0.528 0.559
0.540 0.585
0.540 0.613
0.537 0.634
0.534 0.639
0.525 0.621

PERCENT

SPAN  MEAN
5.00 -3.3
10.00 -3.6
15.00 -3.2
30.00 -2.7
50,00 -1.3
70.00 2

90.00

1

¢
85.00 1.1

!
95.00 1

£8S BETiM
IN our
0.0 0.
6.0 t,
0.0 12,
0.0 i5.
0.0 22.
0. 26.
=0.0 29.
~0.0 50.
-0.0 50.
REL VEL
IN ouT
258.7 240.¢
258.1 235.8
253.9 229.5
244,53 214,85
229.8 1943
215.1 185,53
204.8 183.8
201,10 183.6
168.0 178.1
REL MACH NO
IN ouT
0.776 0.718
0.776 0.703
0.764 0.684
0.738 0.64¢0
0.695 0.581
0.651 0.555
0.619 0.552
0.608 0.552
0.592 0.536

INCIDENCE DEV

SS
-7.0 5.7
-1.3 5.6
-7 5.7
-1.3 5.2
7.0 4.8
-6.4 5.9
-6.0 7.7
-5.8 8.2
5.3 10.¢

(2R AVIR LA NS I RE N N VRV

+ REL BETANM

N Ut
52.4 444
50.¢  42.5
4.9 40.5
42,5 33.2
59.6  2'.5
55.¢ 9.4
22.9  -6.1
28.6  -3.0
27,5 -4.5

MeRID VEL
IN ouT
‘58.0 172,
165. 173,
te7.1 174,
174.8 179,
178.5 180.
178.5 182.
183.

177,
176. 183.
177,

173,

WO NV WO -~ >
U AommomoroiN

MERID MACH NO
IN ouT

474 0,513
L4989 (.518
503 (.52%
.528 0.536
540 0.54)
.540 0.548
.537 0.552
.534 (0.552
525 0.534

OO DOO0O0OOO
OO OOOOOD

D-FACT EFF

0.127 0.800
0.149 0.983
0.166 1.010
0.21% 1.027
0.269 1,020
0.264 f.022
0.230 1.011
1.012
0.921

TOTAL TENP

IN  RATIO
2z3.£ 1.023
223.8 1.024
283,86 1.025
283,71  1.02%
227.8 1.034
237.7 1.035
2e7.8 1.034
227.8 1.053
287.7 1,030

TANG VEL
IN ouT
31.
34,
39.
52.

4
-,

1
[~ = — N NN N
« e = s s+ e o«
T —a e ca e

-0.
-0.

MmO DO -~ Y

LOSS COEFF
T0T  PROF

0.023 0.023
0.004 0,004
-0.003 ~0.003
-0.009 -0.009

=0.008 -0.008

-0.010 -0.010
-0.005 -0.005
-0.006 -0.006
0.037 0.037

TOTAL -PRESS

iN RATIO
10.09 1.074
10.15 1,085
10,14 1,098
10,14 1,106
19,14 1,125
10.14 1,131
10.14 1,127
10,14 1,123

1

16.10 1.099

WHEEL SPEED

IN out
2064.9 199.6
197.8 193.5
191.3 188.0
170.6 169.9
144.7 146.0
119.9 121.9
102.2 103.6

g6.1 g§7.1
90.6 9t.1!

MERID PEAK SS
VEL R MaCH NO

1.090 1.027
1.048 (0.984
1.045 0.964
1.027 0.870
1.0i3 0.748
1.024 0.651
1.036 0.619
1.038 0.608
1.021 0.592

OO OoCCOoOOOOoOO

LOSS PARAM
TOT PROF
0.008 0.008
0.001 0.001
-0.001 -0.001%
-0.003 -0.003
-0.003--0.003
-0.003 -0.003
-0.001 -0.901t
-0.001 -0.001
0.008 0.008

25
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TABLE VII.'- Continued.

(b) 70 Percent of design speed; reading 3028

RADI
IN ot

24,422 23,782 -

25.569 25.063
22.738 22.347
20.284 20,166
17,170 17,328
14,232 14,460
12,134 12,311
11,473 11,593
10.813 10.876

»>
(204
wv

Vel

T

e

Ulw'-l-lmwtu -~

Vo
P i

\l

WM -1 -1000:0

BN AV e o ]

PG
ANRQBIG:

QI - ifu -1tu -2 J1tu
e M UIOr N

ABS MACH NC

e LY

ABS BETAM
N ouT
-0.0 17,5
0.0 17.4
-0.0  18.0
0.0 21.4
-0.0  26.6
-0.0  29.6
-0 327
-6.0 333
-0.0 339
REL VEL
N OuT
9.2 215.9
¢8.0 213.4
£2.8 208.6
310192,
5.0 171.6
385 181.7
85.7 157.9
83.4 158.0
Te.t 154.1

REL MACH NO

N ouT iN
2,427 5.48Y 0,748
£.45% 0.4g8 0.743
0.433 0.49&4  0.728
0.47Y 0.5:0  0.894
§.437 (.528 0.647
£.477 0.543  (.597
§.470 0.555 0.5l
0.473 0.563  0.55!
G.451 0.555 (.53

PERCENT INCIDENCE

SPAN MZAN SS

5,35 -85 =42
13,08 -i.8 -4l
t5.0¢ -5.5 =45
50,83 .3 -4.3
5i.Gi 1.7 =40
TN 3.2 =5.4
e3.:8 4.0 -2.9
cl.ol 4.5 -2.8
5,40 4.7 2.4

uT

.637
.63%
617
.569
.59
481
2T
LAT2
L4860

© DD D

(&)
m™m
-

S M -4t NN
< 00 Wl V) 0 ~J Ut

1

!

.
i

.
.
.
h
V

1

'REL BETAM

IN  ouT
55.1 440
52.8 2.4
51.5 40.4
21,3 33,5
82,0 22.5
3.9 11,0
35,0 0.6
31,6 -2.4
30,5 -4.7

MERID VEL

iN
42,
53.
51.
56.
59.
58.
5.
56.
53.

TN~ Mm@ty -~ @®

1
|
!
1
|

1
i

'58.

‘52,

Gyt
55,
57

~
©

58.
57.
57.

53.

N W W MW ST WO -3t

MERID MACE NG

H]
0
0
0
4
]
0
0
0

D-FACT

e e N =N =N}
[AVI VR SR NN VR AV AV N

iN

427
L4506
L4535
L&7
.481
L4TT
VAT
L4740
Lot

(R}

© €3 €D O DD

ca ca e e D U

T
458
.45
L7
a4
WA
472
LET
LTS
. 455

M

)

I |
Q=

WL Y D

« .o .
W e OO WD 0

O 1 LUt U IS L DY €O

[SVRRE AV B

TOTAL TEMP

IN  RATIO
268.7 1.0%5
238.7 1.035
288.5 1.034
288.0 1.036
287.9 1.036
287.9 1.03¢
287.9 1,033
287.9 1.032
287.9 1.029

TANG VEL

[ |
=

1
€ YD Cr O

[+ N ENAN AN ARENE « N>R
e e e e . e
<

]
€ PIv 0T &
R S A B O § Y
- 00 W U I oy

I
[N,

ot -

w
<
WU N I O T W o

cer
PROF
£.833
§.005
2.0
-0.047
-3.324
-4.528
-G, 018
-0.%:8
6.02t

TOTAL: PRESS
RATIO

IN
10.09
10,13
10.13
10.13
10,14
10,14
10,14
10.14
10,11

WHZEL
iN
204.
197.
1€9.
169,
143,
119,

it

Rl ool o2 Ta U RN

WO O
[ S]]
No O,

b A8
FLr

pl

o vtL R

£Y € C> €y ¢

[
© O
[<3
o

[ NTERSP NSRRI N4
€N} = v =)

L&

o O
D —-
-

!
1
!
1
!
1
1
{
!

116
125
30
437
.138
132
125
119
102

SPEED

{
1

168.

128,

1

PE

i

1i2.

<
P2

100 W o e T

(= oo I o I & T an B 4 B S R
o e a4 e s s

guT

§9.1
§3.1

-

[=1=7%

45,

a7
Yi.

50.

~l O = =~ WM

LK SS

.951
.535

L0SS PLRAM
PROF

107

.52
LGE2
04
L0386
098
.008
005
004

) t
> D

[
© DO

f
o

J.
-0.
-0.
-6.
-0.

=0

-0.
.G605 0.605

.012
002
004
c06
io8
608
L0905
004
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TABLE VII. - Continued.

(c) 70 Percent of design speed; reading 3029

RADII : ABS BETIM REL BETAM TOTAL TENP TOTAL PRESS

IN ouT IN ouT IN T IN  RATIO IN RATIO

24,422 23,782 -0.0 25.0 57.9 45,8 288.6 1.843  10.1¢ 1.150

23.589 23.(83 -0.0 22.4 55.6 42,5 22£.5 1,042 10.13 1.155

22.738 22.347 -0. 22.9 5S4, LY 2268, 1,041 10.14 1.155
1,940 10,14

1,038 10,14

1,035  i0.14

VO

20.284 20,188
17,170 17,328 -

26.2 56.2 344 263, .151
145
134
124
115
166

0

0.0
2.0 30.3 45,2 24.z  2ga.
14,252 14,480 -0.0 33,5 4C.% 12,0 zEZ.
12,144 12,31 -0.0 35.8  36.0 .2 287.8 1.034 10.14
0.0 1,032 14,33
.0 1,036 10.11

11,473 11,5093 - 36.4 34,7 -t.8 287,
7.3 355 -5.3 2e7.

OO Oy

10,8135 10,876 -

ABS vEl REL VEL MERID VEL TANG VEL RHZEL SPEED

N ouT i ouT IN oY . iN CuT iNe GUT
128.6 '58.2 24t.6 169,3 128.6 143.7 L.t ot 2645 185
134,7 IBT.0 0 238.6 188.7 1347 14508 -3, 58.9 8.8 82.¢
t35,3 135,86 233.2 i8'.4 1353 14L.3 =&t we6.5  183.9 ga.c
4,0 1Be6 22003 1T3.8 1400 0433 “{.1 0 T0.4 183.2 ige.d
42,8 '62.5 232.0 183.8 142.8 4.4 =&t B9 145.c 144,68
T4, tes.4 1BD.Y 14200 e 135,00 -0.0 gt s l2ils
25,0 TS 1752 1380t 14,0 1364 4.0 1004 0B 103.2
13,2 1T 1e9.,2 137,70 133.2 137 S B R - 8s.2  97.2
‘3.0 174.8 185.8 !38.5 135.50 135.9 -0.1 183.5 5.3 9..e

(SN2

ABS MACH NO RZL MACH NO  NZRID MACH NO MZRiD PEAK S
N (O IN out N oy VEL R MACR N
0.385 0.458  0.72¢ (.585 [.3e5 ([.<z22 L.118 T.iES
£.232 0.4t 0.2 4.5T3 0 .42 0.4z IS R P2
5,404 0.407 686 L.382  i.4l4 .44 087 t.itg
£.422 L.47¢ §.65% 2.5%1 (.422 {.iz¢ t.0te 1.822
0,827 L.48F U.ole (.4540 0.42T7 (.44 €.£35 J.8:18
0,424 5492 0.3DL L.azt (24 LLET 1.582 (.62
3.416 £.538  0.518 §.4'3 (.45 [LL0S $.955 0.313
£.4:6 0.508 0.528 0.406 (.L1€ (0.408 .88 (.386
0.408 0.507 0.489 0.4i5 (.48 (.44 0.855 (.558

PERCENT iNTIDENCE STV D-FACY Y 283 CiIFr —0SS PARAM
SPAN MEZAN SS P PRET
5.0 2.3 -1.4 5.2 .287 4. - Iy
.80 2.0 =17 5.6 .28 ¢ <. G.GG
5,30 2.5 =14 6.4 1.2 % . =548
302 3.2 -1.4 8.5 l.344 ¢ . -0.L06

.05 4.9 =52 7.4 1.3 S =£.957
Ry 6.5 =-0.3 g.4  (.37E 3. =G.0%€
85.09 7.2 R 8.9 2.342 ¢ 3. -G.222
l.38 7.4 3.3 c.e .3z . i 2.601
5.3 7.7 C.o 9.3 (.37 & . 0.006



28

o

©Cm- IO NIy -~

A
I NNty -

X
W

W10V MUV -~V

e
-0

OWW- Ul NN -

455

e

(TR AV SV IS 1IN SRU/E g b SRS

DR ALE TV R SV SN SO e

o e e .
le2 Va2 U 1O

LU G110 .t pa o (0]

TABLE VI. - Continued,

(d) 70 Percent of design speed; reading 3030

r

4

r ~J U b=y QYL Q) ()
MWD U es Is Ul - 3Ty

ABS MACH NG

N

.354
.353
.5%%
3Tl
.373
370
.385
.33
.358

Y O 3

PERCENT
SPAN
5.00

10,03
15.00
33.00
50.00
76,00
85.00
92.400

95.00

[~ W We NN W& WE NSNS

gtar,

ERLAS A CVEAVE £%)

’
P

[}

€Y € C> € 6™ € Cr O v -

]

[ I |
v Cr €3 €0

]
Cr €2 Cr &

[T ERT]
-1

PRI

NS

T

... .
HaOMivty

s Ui

U7 IN
426 0.c92
L4534 (.€B4
L4535 6.874
AAD 0,626
L4430 0.570
.453  5.513
485 54T
L4677 0.483
AT5 §Ladd
INCIDENCE

s

- . eI
- e e e
e

hooNLj\Dth'J‘

—

.

SS

NOONoWe DD

” ¥
m
wv)
(43
1

oA AV X C IR T o v tv O —9

VEL
(ke
0T
t78.
t7E,
174,
(k3
DR A=
135,
124,
f21.
12d.
128,

< 2TV O) —~ > UT O

Rzl MACH NO

(e

.525
521
509
457
.368
.365
.355
.335
.357

€O D>

DEY

~SOMOW®DMMO 4NN

Q0 WO

Vit s M1 LT (N

4 O O L Lt -

N TN
\Y ) I Gy -

~OM -~ U -1

— N
[Ta RV V]

<

RS AN

R SR ETIE SN N I

[o XN A RUIR TN RURIR) I R 1 BETSAN S8 BN A1)

[+ SI & 1 BERE NS SR CU TN

1

SEy]
S

<
&

)
0~ 1 €3
1O ~1 -y

LA A SN AN VN ACR S RSN IN
[a e IS S I ) I

W > -~ oo

MERID MACK KC

[N SN N = WS e W
P

CH A N W W L N Ut o~
MO 0)~-1~J-1NUlw
NN GO W N

OO S OO

Lo o B e T B 4o B SN o B o N e )
e 0 e e e 4 e

ouT
389

EFF

.e8!
.958
.682
.995
.997
.996
.960
.967
.970

i
[ R TN AT P N A N A

TLNG
N

{

!
1

Ve
T
72.9
T
[y

1

-

ide
5.
7
2.
02.
(5.

~NoONnoOYo Ut -

LOSS COEFF

ToT

074
.626
Lot
.003
.002
.063
.008
.027
.025

OO OO O OO

PROF

OGO OO DD O

074
.026
L0
.003
.002
.003
.008
.027
.025

TOTAL PRESS
'N RATIC
16,50 1,7
1013 1,177
16,13 1577
T I 1t
10,94 1,155
16,14 1,438
6.4 1,128
16.13 1,118
10,10 1,111
WHEEL SPCED

N Cut
204,06 188.7
165,68 192.7
195.7 1ET.4
170, 1688.4
144.3 145,77
119.3 12:.2
192.2 103.6
5.4 97.4
gGi.8 §1.3

NERID PEAK SS
VEL R MACH NO
1,125 1.124
1,100 1.079
1.087 1.056
1.028 0.958
0.975 0.836
0.979 0.7i3
0.502 9.652
0.984 0.8504
1,001 0.577
LOSS PARAM
TOT  PROF

OO OO0 OOOOo

.026
L0039
.024
L0061
. 001
.00t
.002
.006
.006

0.026
0.009
0.004
0.001
0.001
0.00¢
0.002
0.006
0.006
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TABLE VII, - Continued,

(e) 70 Percent of design speed; reading 3031

RADIL ABS BETAM
IN ouT IN ouT
24,422 23,782 -0.0 46.9
23%.569 23,063 -0.0 38.6
22.738 22,347 -0.0 36.8
20.284 20,196 -0.0 38.5
17,170 17.328 -0.0 41,7
14,232 14,460 -0.0 42.5
12,144 12,311 -0.0 23,9
11,473 11,593 -0.0 43.4
10.813 10.876 -0.0 44,2
ABS VEL REL VEL
N ouT IN ouT
43,4 135, 225,3 13¢.7
8.5 137, 221.% 152.2
9.4 133,89 215,5 152.9
103,89 42,5 196,77 137.¢
15,9 141,90 1786 11T, T
1A 1435 1597 139.8
B, 1293 1456.2 109.0
1.8 1424 142,10 108.7
135, 150.8  13T.1109.d
ABS MACH NO REL MACH NO
iN ouT IN ouT
0.276 0.390 G.667 0.395
0.262 5.397 0.655 0.44:
0.294 0.407 0.638 0.444
0.308 0.415 0.583 0.402
0.315 0.415 0.531 (.344
0.314 0.427 0.474 0.322
0.512 0.440 0.434 0.321
0.311 0.441  0.422 0.32!
0.306 0.445 0.407 0.322
PERCENT INCIDENCE DEV
SPAN MEAN SS
5.00 a.9 8.2 8.8
19.00 10.0 6.2 8.3
15.60 10.5 6.6 8.2
30.00 1.7 7.1 8.1
5§.00 13.4 7.7 8.0
70.00 14.8 8.1 8.7
85.00 15.2 8.1 8.2
90.00 15.2 8.1 8.2
95.00 15.6 8.4 7.2

REL BETAM
IN ot
65.5 47.6
3.5 45,2
62.5 42.9
58.6 36.0
53.7 25.8
48.5 12.2
44,70 0.5
42.5 -39
41,3 -7.5
MIRID VRL
iN ouT
95.4 22.2
98.5 107.2
99.4 112,14
135.6 11,5
1305.9 106.0
105.9 147.3
105.1  109.0
104.8 108.9
103.0 1¢8.1i

MERID MACH NO

iN ouT
£.276 0.285
0.292 0.3i1
0.204 0.326
0.308 0.325
6.315 0.310
0.314 0.315
0.312 .32
0.311. 0.320
0.306 C.319
D-FACT EFF
0.804 0.6€5
0.493 0.785
0.467 0.859
0.463 0.905
0.526 4.63t
0.494 0.946
0.430 0.978
0.406 0.973
0.375 0.970

TOTAL TEMP
IN RATIO
288.5 1.066
288.4 1,060
288.3 1,056
288.1 1.052
288.0 1.045
288.0 1.040
288.0 1.035
288.0 1.033
288.0 1.032
TANG VEL
IN Ut
-0.6 98.7
-5, 85.%
-3.0 85.8
-¢.%  88.7
=0.1 G453
0.1 6B.2
-0.1 i02.1
-0.1 102.7
=2.1 105.2
LOSS COEFF
TCT-  PROF
0.256 0.256
¢.167 0.167
¢.107 0.107
0.079 0.079
0.060 10.060
0.052 0.052
0.022 0.022
0.026 0.026
0.030 0.030

TOTAL PRESS

IN RATIO
10.11 1,168
10.13 1,173
10.13 1.178
10,13 1,173
10.13 1,155
10.14 1,140
16,13 1,126
i0.13 1.118
10,12 1,112

WHEEL SPTED

IN ouT
205.0 199.6
i97.8 193.%
191.1 187.8
170.5 169.8
1441 145.5
116.5 121.4
101.6 103.0
9.0  67.0

6.5 91.0

MERID PEAK SS
VEL R MACH NG

0.988 1.183
1.088 1.136
1.128 1.167
1,073 0.959
1.000 0.853
1.014 0.733
1.037 0.640
1,037 0,811
1.050 0.584
LOSS PARAM

70T PROF

0.084 0.084
0.055 0.056
0.036 0.036
0.026 0.026
0.019 0.019
0.015 0.015
0.005 0.005
0.006 0.006
0.007 0.007
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RADII ABS BETAM
IN ouT N ouT
24,422 23,782 0.0 16,5
23.569 23.063 0.0  16.9
22,738 22.347 0.0 17.9°
20.284 20,196 0.0 21.4
17,170 17328 0.0  26.5
14.252 14,460 0.0 29,3
12.144 12,311 0.0 32,2
11,473 11,593 0.0  32.9
10.813 10.8% 0.0  35.5
ABS VEL REL VEL
IN ot N oUT
71,2 190.2  290.7 252.8
1795 131.8 288.8 247.2
183.6 194.2 283.5 241.4
188.6 201.4 271.3 222.9
11,8 209.4  253.0 201.3
190.8 214, 234,56 190.2
189.0 220.5 222.0 186.5
'88.7 221.7 218.6 186,4
'85.6 215.7 212.7 180.6
ABS MACH NO REL MACH NO
IN  ouT  IN ouT
0.516 0.564 0.875 0.749
0.542 0.568 0.872 0.733
0.546 0.576 0.857 0.716
0.572 0.599 0.823 0.662
0.583 0.624 0.769 0.600
0.580 0.642 0.713 0.569
0.574 0.661 0.674 0.560
0.573 0.666 0.664 0.560
0.565 0.648 0.645 0.582
PERCENT ~ INCIDENCE  DEV
SPEN  MEAN  SS
5.00 -1.7 -5.4 5.2
10,00  -2.0 -5.8 5.2
15.00 -1.6 -5.5 5.3
30.00 -1.0 -5.6 4.8
50.00 0.4 -5.3 4.6
70,00 1.9 -4.7 6.8
85.00 2.8 -4.3 8.0
90.00 3.0 -4.1 8.5
95.00 3.5 <-3.7 10.

TABLE VII, - Continued.

) 80 Percent of design speed; reading 3011

REL BETAM

IN
53,
51,
50.
45,
40.
35.
31,
30.

(S NN REN RTINS o p I o

13%
w
™

. 43,

.32,

CUT

42,
40,

21.
10.
0.

AR N IO —~ DO

-2,
-4.5

MERID VEL

IN
171.2
176.5
180.6
188.6
191.8
150.8
186,90
188.7
185.6

ouT
182.4
183.5
184.8
187.5
187.5
187.2
186.6
186.2
180.0

"MERID MACH NO

IN
0.516
0.542
0.546
0.572
0.583
0.580
0.574
0.573
0.563

D-FACT

0.220
0.234
0.244
.0.290
0.335
0,321
0.292
0.277
0.275

COOO -~~~ —~oo

ouT

.541
.544
.548
.557
.559
.560
.560
559
.540

DO O0OODOO0O OO

EFF

.930
.969
.005
.009
.012
994

.951
.860

S971

TOTAL TEMP

IN  RATIO
263.9 1.043
238.8 1,045
288.7 1.045
288.1 1,048
'287.8 1,050
287.7. 1047
287.7 1,045
287.7 1,044
287.7 1,040

TANG VEL

IN  QUT

9.1 53.9

0: 55,8

0.1 59.6

0.1 73,6

0.1 93.4

0.1 .104.9

0.1 117.4
< 0.1 120.4

0.2 118.9
'LOSS COEFF
TOT  PROF
0.025 0.025
0.012 0.012
-0.0062 -0.002
-0.004 -0.004
-0.006 -0.006
0.003 0.003

01T 0.017 .

¢.
0.028 0.028
0.077 0.077

TOTAL PRESS

IN RATIO
10.00 1.148
10,13
10.14
10.14
10,14
10,14
10.14
10.14
10,10

1
1.168
1.180.
1,187
1,173
1,162
1.153
1,126
WHEEL SPEED
IN ouT
235.0 228.9
226.3 221.5
218.6 214.9
165.0 194.2
165.1. 166.6
136.7 138.9
116.6 118.2
110.5 111.6
104.0 104.6

oo y—~ohhue

MEZRID PEAK SS
VEL R MACH NO
.066 1,207
w022 1.156
L0235 1,130
L0994 1,025
.977 0.8491
.081  (0.743
.988 0.674
.686 0.664
.970 0.645

OO OO OO — — -
OO0 O — -

LOSS PARAM
T0T - PROF
0.009 0.009
0.004 0.004
-0.001 -0.001
-0.001 -0.00!
=0.002 -0.002
0.001 (0.001
0.004 0.004
0.007 0.007
0.017 0.017
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TABLE VII. - Continued.

(g) 80 Percent of design speed; reading 3012

. RADII ABS BETAM
IN out IN Qut
24,422 23,782 0.1 i
23.569 23.063 0.0 21.4
22,738 22.347 0.1 21.9
20.284 20.196 0.1 24.8
17,170 17.328 0.! 29,4
14,252 14,480 0.1 32,1
12,144 12,311 0.1 34.8
11,473 11,593 0.1 35.5
10.813 10.876 0.1 36.3
ABS VEL REL VEL
IN ouT iN ouT
57.6 182.1 282,39 23%.¢
ioB.6 184,4  280.4 235:.8
'eT.t 164,83 275,00 225.2
1Ta04 1859 28,7 207
78,3 93,8 241,7 185.4
Thio teuld 222,0 1720
172.8 20d.o  208,7 167.9
171.3 20400 203.8 166.2
isT.c 20¢.8 197.4 1g2.5
ABS MACH NO REL MACH NO
IN ouT IN ouT
0.475 0.536 0.849 0.688
0.468 0.543 0.843 0.679
0.505 0.544 0.828 0.663
0.527 0.561 0.790 0.612
0.533 0.574 0.73t 0.543
0.528 0.593 0.677 0.512
0.522 0.610 0.630 0.50!
0.517 0.609 0.615 0.496
0.505 0.599 0.595 0.485
PERCENT INCIDENCE DEV

SPAN MEAN SS -

5.00 0.5 3.2 5.0
16.00 0.5 -3.5 5.1
15.00 t.6 -3.4 5.7
50.00 1.2 -3.4 5.7
50.60 2.8 -2.9 6.3
70.00 4.4 =2.2 7.7
§5.00 5.2 -1.8 8.3

. 99,00 5.5 -1.6 8.9
95.00 6.1 -1.0 9.8

REL BETAM
IN ot
56.1 43,7
53.6 42.¢0
52.6 40.4
48.2  35.7
45,2 23.0
38,1 1.2
34.1 9.0
2.6 -2.4
31.9  -4.9
MERID vTL
N ouT
157.€ g9.2
165.6 .171.6
167, 1715
174,4 172.,4
i7€.5 !86.E
Tan 158.8
172.8 167.5
17103 166.%
167.6 161.8

MERID MACH NG

IN 0T
0.473 0.467
0.498 0.505
0.5¢3 0.505
0.527 9.509
0.555 .6.500
0.523 0
0.522 0.50!
0.517 0.495
0.505 0.483
D-FACT EFF
0.288 0.332
0.289 1.0E5
0.295 1.509
0.334 1.0%¢
0.33¢ 1.015
9,385 1.02!
0.336 0.982
0.522 0.972
0.310 0.910

TOTAL TEMP
IN RATIO
288.9 1,034
288.8 1.053
288.6 1.053
288.0 1,053
287.8 1,051
287.8 1.048
287.3 1.045
267.8 1.043
287.9 1.040
TANG vZL
N T
g.¢ 67.5
&t 873
6.2 62.9
7.2 7G.e
3.2 5.2
1.2 ibs.:
0.2 1'5.8
0.2 113.5
0.2 118.7

502 . .

LGSS COEFF
PRGF

ToT
0.3526
=G.362
-C. 004
-4.005
-2.008
-0.9!3
0.407
0.017
0.057

9.
-0,
-0.

-0,
-6.
-0.

¢.
0.
0.

029
002
004
005
008
013
037
017
057

TOTAL PRESS
RATIO

10.
1.
10.
10.
10.
10.
10.
10.
10.

WHEEL

N

09
13
13
14
14
14
14
13
10

IN

(=4

235.

2
p

R

OO DS — -

(¥}
I BEL SC R E 1 RWRRE ) B SR

tRiD

073
. 037
.026
.988
.G57
.967
.972
.969
.966

i

!
!
!
{
!
!
i
|

.187
.200
.199
.200
.192
.180
165
.153
.35

SPEED
ouT

228.
22t.

2!

164,
167.

139,

[
[

it

105.

4.

8.
1.

D -1 NI OO

PEAK SS
VEL R-MACH NO

1
1.

.235

184

1,154

1
0
0
0.
0
0

. 051
.919
.787

689

.654
.627

LOSS PARAM
PROF

10
0.

T
0i0

.00
.002
.002
.003
.004
.002
.002
013

0.
-4,
-0.
-0.
-0.
-0.

0.

0.

0.

019
001
002
0c2
003
004
002
004
03
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TABLE VII. - Continued.

(h) 80 Percent of design speed; reading 3014

ABS BETAM

RADII
IN ovT N ouT
24,422 23,782 0.1 26,
25.539 23.063 0.4 25.
22,7358 22,347 0.1 25,
20.284 20,195 0.¢ 28,
17,170 17.328 0.1 32,
14,232 14,460 0.1 35.
12,144 12,3511 0.1 37,
11,473 11,503 9.1 33,
10.8'3 10.876 9.1 38,
ABS VEL REL VEL
iN our IN ouT
145.3 176.0 276.0 217.3
52,4 176.9 273.2 2i5.8
183,08 176.5 266.8 2!0.2
15,5 176,77 252.0 191.2
fet.e 182.v  230.9 187.t
56,3 186.2 210.0 155.5
'5T.3 162.0  165.9 152.7
'56.9 130,96 191,7 150.2
54,1 189.2 165.,9 147.9
ABS MACH NO
IN ouUT N ouT
0.435 0.514 0.825 0.635
0.457 0.518 0.819 0.631
0.459 0.517 0.800 0.616
0.480 0.528 0.758 0.562
0.486 0.536 0.695 0.493
0.479 0.551 0.63% 0.460
0.473 0.570 0.589 0.453
0.471 0.567 0.576 0.446
0.463 0.562 0.558 0.4490
PERCENT INCIDENCE DEV
SPAN MEAN SS
5.00 2.6 -1, 4,9
10.00 2.5 -1.3 5.5
15,00 3.0 -0.9 6.2
30,00 3.7 -0.9 6.5
50.00 5.3 -0.4 7.1
70.00 6.9 0.3 8.3
85.00 1.7 0.7 8.5
90.00 1.8 0.7 8.7
85.00 8.3 1.1 9.2

W N WY W O 30

REL BETAM
IN  ouT
53.2  43.6
5.1  42.4
55.0  41.9
50.7 34.4
45,6 25.9
40.6 11,8
3.6 0.8
35,1 -2.5
34,0 -5.5
MERID VEL
N CuT
145,3 1874
152.4 156.5
153.0 156.8
159.5 157.7
161.6 152.8
159.3 152.2
157.3 1527
156.9 150.1
154,1 147.3

IN
0.435
0.457
0.459
0.480
0.486
0.479
0.473
0.471
0.463

D-FACT

0.350
0.341
0.343
0.382
0.427
0.410
0.369
0.362
0.346

REL MACH NO MERID MACH NO

ouT

. 460
467
. 465
463
.450
.450
.453
.446
.438

O OO COODDOD

(122

.922
9735
.994
.008
010
.002
.999
.978
.930

OO = e OO

TOTAL TEMP

IN  RATIO
288.8 1.063
285.7 1.061
266.6 1.060
287.9 1,057
287.6 1.053
287.9 1.049
287.9 1.045
287.8 1.042
287.9 1.040

TANG VEL

(N OuT

9.2 18.9

6.2 6.6

6.2 717.2

0.2 8.2

0.2 98.9

9.2 107.3

0.2 116.3

0.2 118.0

0.2 118.8
LOSS COEFF
T0T  PROF
0.044 0.044
0.015 0.015
0.003 0.003

-0.005 -0.005
-0.006 =0.006
-0.002 -0.002
0.001 0.00
0.017 0.017
0.049 0.049

TOTAL PRESS
RATIO

IN
10.10
10,15
10.13
10.14
10.14
10.14
10,14
10,14
10,11

WHEEL
IN
254,
226.
218,
195,
165.
137.
116,
110,
104,

—WNW oD N O

MERID
VEL R
1.083
1.046
.038
.98¢
.946
.955
L8718
.957
.956

OO O OO O —

1

218
224
.223
217

!
!
|
t,
1
!
{
!

199

.182
167
153
137

SPEED

ouT
228,
222.
215.
194,
166.
139,
118.
e,
104,

~NNONIVN o S

PEAK SS
MACH NO

1

.260

1.214

OO OO — —

.183
.074
.936
.804
710
.678
650

LOSS PARAM
PROF
0.016 0.015
0.005 0.005

107

0.001

0.

001

-0.002 ~0.002
-0.002 ~0.002
-0.000 ~0.000
0.000 0.000
0.004 0.004

0.011

0.

011
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TABLE VI, - Continued.

(i) 80 Percent of design speed; reading 3015

RADII ABS BETAM
IN ouT IN ouT
24,422 23,782 0.1 30.8
25.569 23.063 0.1 29.1
22,738 22,347 0.1 29.5
20,284 20.196 0.1 32.5
17.170 17,328 0.1 36.5
14,232 14,460 0.! 38.2
12.144 12,311 0.1 40,1
11,473 11,593 0.1 40,7
10,813 10.876 0.1 41,2
ABS VEL REL VEL
IN ot IN Ut
134,2 189.2 270.9 203.8
140.2 151,40 266.7 204,
41,2 170.0  260.4 198.0
147,00 172.2 2444 1774
148.0 173,2  221.9 153.8
4.4 1TT.1 200.6 142.3
t44,6 181,2 185.8 132.7
143,77 180.5 181.2 1371
40,7 182.2 174.9 138.¢
ABS MACH NO REL MACH NO
IN ouT IN ouT
0.400 0.492 0.308 0.592
0.419 0.489 0.797 0.594
0.422 0.495  0.779 0.577
0.440 0.504 0.732 0.519
0.444 0.508 0.665 0.451
0.439 0.522 0.601 0.4%9
0.433 0.536 0.556 0.410
0.430 0.534 (0.542 0.406
0.421 0.540 0.523 0.409
PERCENT INCIDENCE DEV
SPAN MEAN SS
5.00 4.7 1.0 5.8
10.00 4.7 0.9 5.9
15,00 5.2 i.2 6.9
30,00 630 4 7.2
50.00 7.8 2.1 8.0
70,00 9.4 2.8 8.6
85.00 10.0 3.0 8.5
90.00 10.2 3.1 8.7
85.00 10.7 5.6 8.3

COOOOS OO

1
!
!
!
!
1
!
i
!

OO0 OCOOO OO

D-FACT

REL BETAM
IN ouT
60.3 44.5
58.3 42.8
57.2 41,7
53.0 35.!
48,2 24.8
43,1 12.1
38.9 0.8
37.5 -2.5
3%.5 -6.3
MERID VEL

IN out
34,2 145.4
40,2 149.7
41,2 148.0
47.0 145,2
48.0 139.7
46.4 1361
44,6 138.7
43,7 135.9
40.7 137.1

IN

L400
.419
422
.440
LAL4
L4396
.433
L4350
421

L402
.381
.355
.430
AT
.451
LA
.397
.363

MERID MACH NO

ouT

.422
.436
L4351
425
L410
L4110
L410
L4053
.406

OO OO OOOo

DOOOOOOOOOO
O
[led
(¥}

TOTAL TEMP
IN  RATIO
208.7 1.0T1
288.6 1,068
288.4 1.065
208.0 1,061
287.9 1,055
287.9 1.05!
207.9 1.046
287.9 1.043
287.9 1.042
TANG VEL
IN  ouT
0.1 86.6
0.1 83.4
0.2 83.6
0.2 92.6
01 102.5
0.2 109.5
0.2 116.6
0.2 117.6
0.1 120.0
L0SS COZFF
70T PROF
6.960 0.079
0.6%1 0.031
6.620 0.020
0.010 0.010
9.005 0.005
0.915 0.0'5
0.623 0.023
0.640 0.040
0.05¢ 0.054

TOTAL PRESS

IN RATIO
10.10 1.235
10.13 1,244
10.13 1,238
10.14 1,228
16.14 1,206
10,14 1,185
10.14 1.164
10,13 1.151
10.10 1.144

WHEEL SPEED

IN ouT’
235.5 229.3
227.0 222.2
219.0 215.2
195.4 164.6
165.4 166.9
137.3 139.5
116.9 118.5
110.5 111.7
104.2 104.8

MERID PEAK SS
VEL R MACH NO
{

1.084 1.299
1.067 1.241
1.048 1.208
0.988 1.096
0.944 0.955
0.951 10.819
0.659 0.721
0.953 0.690
0.975 0.66t
1.0SS PARAM

T07 PROF
0.028 0.028
0.011 0.411
0.007 0.0C7
0.003 0.053
0.002 0.002
0.004 0.004
0.006 0.006
0.009 0.009
0.012 0.012
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TABLE VII. - Continued. .

(j) 80 Percent of design speed; reading 3007

RaDI ~85 BETAM
IN ouT IN QUT
24,422 23,782 - -0.0 3.7
25.569 23.(03 -0.0 52.5
22,758 22,347 -0.0 52,7
20.284 20,198 -0.9 35.4
17,170 17,3528 -0.0 38.8
14,252 14,480 -0.9 4.2
12,144 12,311 -0.0 42,1
11,473 11,563 -0.0 42.4
10.813 10,876 -0.0 43.1
ABS VEL REL VEL
N ouT IN VT
122.8 183.6 265.0 185.7
2.6 164.,5 260.4 192.4
29,9 1851 2543 187.3
135, 187.2 237.2 167.5
‘3.0 169! 24,0 44,6
tERLT T2 182,7 134.4
134,22 1748 177,99 129.8
132,92 1746 172.7 128.2
t30.5 1785 1es.5 129.9
ABS MACH NO REL MACH NO
iN ouT IN ouT
0.365 0.464 0.788 0.54%
0.383 0.477  0.776 0.558
0.387 0.480 ¢.758 (.544
0.403 0.483 0.709 0.488
0.408 0.495 0.640 0.424
0.409 0.506 0.576 0.395
0.401 0.5'6 0.531 0.383
0.337 0.516 0.516 0.382
0.389 0.522 0.487 0.384
PERCENT INCIDENCE DEV
SPAN MEAN SS
5.00 5.8 3.1 1.3
10.00 6.9 3.1 6.9
15,00 1.3 3.4 7.4
30.00 8.3 3.7 7.6
50.00 10,0 4.3 7.8
73.00 1.5 4.9 8.5
85.00 12,1 5.1 8.3
90.00 12,4 5.3 8.4
g5.00 12,7 5.6 7.4

REL
IN
ol.
89.
59,
55.
5d.
45,

a1,

r

(5]
[{e]
[ NN N R T RTINS N

w
[ea)

MERID MA
iN
0.365
0.383
0.387
0.403
0.408
0.405
0.401
0.397
0.389

D-FACT

0.468
0.420
0.423
0.462
0.498
0.475
0.436
0.453
0.380

BETAM

auT

A A I S S TN
[0 R RS DAY RO W}

N WO a0l — 0w

LR
-~ N

out
129,
138,
138,
136.
151,
131,
128,
128.
i28.

CH NG
Ut

L3753
403
L404
.387
.38
.385
. 383
. 381
. 5814

OOCOoOOO oD

tFF

.798
.895
850
.044
.938
.5589
.559
943
.937

OO OO OO

W € 00 U D U O D

- -
TOTAL vTiwe

IN  RATID
2627 1,078
283.6 V.LTV
2¢0.4 1,089
28,0 1,065
223.¢ 1.(%5¢
287.9 1,052
267.9 .04
267.9 1,644
237.9% 1,042

TANG vEL

iN ouT

5.0 94
=3.¢ g8
-5.9 34,
=43 56.
2.6 1d6.
=00 1y,
-¢.0  HiT.
=0, 1T,
-0.0 120.

L0SS COEFF

107 PROF

0.143 (.143
£.973 0.973
0.049 0.04

0.042 0,042
0.033 0.033
0.525 0.026
0.036 0.036
0.0651 G.05!
0.057 0.057

G-y O OWOWUUIO |

TOTAL PRESS

iN - RATED
190,10 1.229
10018 1,248
014 242
i0.13 1,251
10,73 .21t
19,14 1,187
10.13 1,163
16,13 1,151
10,11 1,145
WHZEL SPEED
IN ouT
234.8 228.6
226.4 221.5
2:8.7 214.§
165,80 1G4,
164.7 186.2
135.8  139.¢
t15.8 113.4
10,2 1i1.3
103.6 104.2
MERID PEAK SS
VEL R MACH NO
1,558 1,315
1.080 1.264
1.06G 1.231
1,000 1,115
0.965 0.6€6
0.868 0.827
0.9567 0.728
06.971 §.656
06.983 (.664

LOSS PARAM

T0

OGO OOOOO

T
i

L0468
025
017
L4
LG
.008
.009
12
L0135

PROF

.049
.025
017
014
L0
.08
.009
012
013

OO OO OO
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TABLE VI. - Continued.

(k) 80 Percent of design speed; reading 3006

RAD!I ABS BETAM
IN ouT IN out
24,422 23,782 -0.0 48.1
25.569 23.063 0.0 39.9
22,738 22.347 0.0 37.2
20,284 20.196 =0.0 38.4
17,170 17.328 -0.0 41.5
14,232 14,460 0.0 41.8
12.144 12,31 J. 43,3
11,473 11,563 0. 43.8
10.813 10.876 -0.0 44.0
«BS VEL REL VEL
N Ut IN ouT
13,1 164, 258,2 152.9
115,22 156.5 255.8 170.5
16,4 ted.e  24T.7 173.8
122.2 'e2.8  230.0 157.9
25,0 '65.3  206.7 136.2
125.2 'es.8 185,35 127.2
123.86 1Tle  1TCLT 124.2
123.2 170.6  165.4 123.3
120.4 173.4 153.7 125.7
ABS NMACH NO REL MACH NO
iN ouT IN ouT
€.324 0.442  0.766 - 0.433
0.342 0.452 0.754 (.492
0.346 (.48 0.736 0.503
0.564 0.473  (.885 0.459
- 0.375 (.483 0.6i6 0.398
0.373 (.489 0.552 0.373
0.389 0.503 0.507 0.366
0.367 0.533 0.493 0.354
0.362 0.512 0.476 0.371
PERCENT INCIDENCE DEV
SPAN MEAN - SS
5.00 9.4 5.7 G.1
.90 5.5 5.7 g.3
15.¢0 10.0 5.0 7.9
30.60 9.9 - 6.3 - 8.1
53.00 12.5 6.8 7.8
70.00 15.8 7.1 9.0
85.400 14.4, 7.4 8.3
93.00 14.5 7.4 8.1
95.90 14.8 7.0 1.5

REL BETAM
IN ot
65.0 47.8
63.0 45.2
62.0 42.6
57.9 35.0
52.8 24.6
47,5  i2.5
43,3 0.6
41,8 -3
40.5 -7.4
MERID VEL
iN ouT
109.1 102.8
195.2 - 125.2
116.4 127.8
122.2 127.7
125.1  123.9
125.2 124.2
123.8 i24.2
123.2 123.2
121.4 1247

MERID MACH NO

IN ot
0.32¢ 0.285
0.342 0.547
0.346 6.370
0.364 6.371
0.375 0.382
0.373 0.385
4.369 0.356
0.367 .33
0.362 0.338
D-FACT EFF
0.622 0.659
0.514 §.737
0.477 €.&3%
0.495 §.805
0.528 0.9z¢
0.450 0.554
0.443  §.948
0.423 6.93¢
0.386 0.952

TOTAL TEMP

IN  RATiO
288.7 '1.087
283.5 1.079
208.4 1.074
288.0 1.068
268.0 1,061
237.9 1,052
287.5 1,047
237.9 1.044
287.9 1.043

TANG VEL®

N ouT
-0.0 1147
0.¢ 100.3
6.0 97.2
0.6 101,
-0.0 $09.4
0.0 111.2
0. 7.0
9. 118.1
-0.0 120.5
LGSS COEFF
5T PRCF
0.235 0.285
30190 0,191
6.127 0.127
3.055 0.095
¢.057 0.057
5.542 0,062
0.955 §.033
9,059 0.059
0.467 0.087

TOTAL PRESS

IN RATIO
1040 . 217
10.14 1,224
10.13 1.254
10.14 1,227
10.14 1,210
10,13 1,183
10.13 1.163
10.13 1,152
10.12 1.146

WHEEL SPEED

IN - ouT
2341 227.9
226.1 221.3
218.6 214.9
194.8 1940
164.6 166.1
'35.6 138.8
116.6 118.,2
110.3 111.5
103.7 104.4

MERID PEAK SS
VEL R MACH NO

0.942 1.346
1,043 1.265.
1,068 1.262
1.045 1.138
5.950 0.981
9.992 0.835
1.003 0.734
1,000 0.703
1,027 0.669
LCSS PARAM

10T PROF

0.093 0.093
0.064 0.964
¢.643 0.043
¢.032 0.032
§.022 <0.022
0.612 9.012
9,013 0.013
0.014 6.014
8.0i5 0.0i5
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TABLE VII, - Continued,

(£) 90 Percent of design speed; reading 3016 -

RADI1 ABS BETAN
N ouT N ouT
24,422 25,762 0. 22,
23,550 23.¢63 0.1 2
22,758 22,347 0.0 22
20,284 20,196 0.1 25
17170 17,328 0.1 29
14,232 14,460 0.1 32
12,144 12,311 6.t 3¢
11,473 11,503 0.1 35
10.813 10.876 0.1 35,
4BS VEL - £L VEL
IN O GUT . IN ouT
183,5 205.4 321,01 280.9
193.3 207.2 319.8 257.7
194,2 207.7  312,7 251.2
203.7 2147 298.7 230.5
216.6 220.8 277.4 206.4
24,3 2248 255.5 133.7
202.1 231.7  240.8 131.4
200.9 232.2  235.9 130.5
195.9 227.6 228.9 185.0
ABS MACH NO  REL MACH NO
IN  ouT  IN  ouT
0.555 0.604 0.971 0.767
0.587 0.610 0.970 0.758
0.560 0.612 0.950 0.740
0.62! 0.655 0.911 0.682
0.631 0.655 0.848 0.613
0.62¢ 0.670 0.780 0.577
0.617 0.694 0.735 0.573
0.613 0.696 0.720 0.571
0.600 0.682 0.697 0.555
PERCENT  INCIDENCE  DEV
SPAN  MEAN  SS
5.00 -0.5 -4.2 4.6
10.00 -0.8 -4.6 4.9
15,00 -0.4 -4,3 5.4
30.00 0.0 ~4.6 4.9
50.00 1.5 -4.2 5.2
70,00 3.2 -3.4 7.4
85.00 4.1 ~-3.0 8.4
90.00 4.3 -2.8 8.8
95.00 4.9 -2.2 9.7

WS OLTU WO 0 8~ < W

- o7 AN
AL DL iR

IN- ouT
55,0 45,2
£2.6  i1.E
51.6 4.1
47,0 352.%
41,9 21.9
6.9 13.9
32.¢ 9.7
31.6  -2.4
30,7 -5.0

MERID vIL

IN GUT
183.5 165.0
193,35 182.:
1G64.2 182,10
203.7 193.7
206.6 15i.5
204,53 190.3
202.1 i91.4
230.9 19¢0.3
196.9 184.3

MER!D MACH NO

IN oyt
0.555 0.55§
0.587 0.585
0.550 0.566
0.621 0.573
0.631 (.568
0.624 0.367
0.617 0.573
0.613 0.57!
0.600 0.555
D-FACT EFF
0.305 0.927
0.307 0.932
0.311 0.895
0.356 1.005
0.395 1.003
0.580 0.970
0.341 0.956
0.326 0.946
0.32¢ 0.870

TCTAL TEw?
N ORAT{O
1,565
i.56%
Hcts
.068
L0E5
061
L057
L655
052

£ D D B B B I T By
01 O ) O3 O 3 O
~1 =1~y = -

TANG vel
IN SUT
78.
77
g2.
156,
$19,
139,
133,
2 133,

€O O DO O
[N LS NENENSENENEN
U1 OO ~J© ~§ — Ul -

LOSS COEFF
0T PROF.
0.036 0.024
0.000 0.002
0.002 -0.002
-0.005 -5.003
-0.002 -0.002
0.019 0.019
0.021 0.

0:034 0.034
0.080 0.080

021 -

TOTAL PRLSS

iN  RATIO
10.08 1.244
10,13 1.237
.14 1,259
i0.14 1,260
16,14 1,249
10.14 1,223
10.14 1,208
10.14 1,194
10,10 1.167

WHEEL SPEED

IN ouT
263.7 256.8
254,7 249.2
245.3 241 .1
218.7 217.8
185.3 187.0
153.8 156.3
131.1 132.9
125.9 125.1
116.6 117.6

MERID PEAK SS
Vel R MACH NO
1.036 1.37%
.964  1.327
.989 1.293
.951 AT2
.927 1.024
. 631 .873
L547  0.743
L9477  0.720
.936 0.697

cCooLoOoOo oo
R N K = IR

LOSS PARAM

TOT PROF

013 0.009
L0035 0.001
L001 -0.001
001 -0.00!
001 -0.001
.005 0.00%
.005 0.005
.008 0.008
.018 0.018

OO O OO OOOCO
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TABLE VII, - Continued.

(m) 90 Percent of design speed; reading 2997

RADII ABS BETAM
IN ot IN ouT
24,422 25,782 0.0 27.¢
23.569 25,063 0.0 26.0
22.738 22,347 0.0 2o0.!
20.284 20.196 0.0 29,0
17,170 17,328 0.0 32.6
14,232 14,480 0.0 34.8
12,144 12,3118 0.0 35.7
11,473 11,593 0.0 37.6
10.813 10.876 0.0 38.4
ABS VEL REL VEL
N ouT IN ouT
'TC.4 199.8  313.7 243.4
182.9 200.7 31,8 241.9
81,0 20t.4 305.1 236.7
tge,t 205.5 289,10 215.2
tal,e 208,86 206.8 191,40
1634 213,40 243.7 178.6
'8o.7. 218,53 228.1 175.!
185.9 217.8  223.4 172.7
‘82.3 2ie.e  216.5 170.7
ABS MACH NO REL MACH NO
iN ouT IN ouT
0.513 0.583 0.944 0.710
0.544 0.587 0.942 0.707
0.547 0.585 0.922 0.695
0.574 0.604 0.877 0.632
0.585 0.615 0.811 0.563
0.575 0.633 0.740 0.529
0.566 0.650 0.692 0.521%
0.564 0.649 0.678 10.515
0.552 0.646 0.656 0.509
PERCENT INCIDENCE DEv
SPLN MEAN SS
5.00 .5 -2.2 4.3
10.00 1.2 -2:6 4.9
15,60 1.6 -2.3 5.5
30.00 2.2 ~-2.4 5.4
50,00 3.7 -2.9 6.3
70.00 5.3 -1.3 7.6
85.00 6.2 -0.9 8.5
894.00 6.4 -0.7 8.7
95.00 6.9 -0.2 9.0

REL BETAM

IN ouT
57.1 43,
54,7 41,
53.6 40,
49,1 33,
44,0 23,
59.0 11,
35.1 0.
35.7 -2,
2.6  -5.

~VO - -V o

MERID vEL

IN ouT
176.4 178
180.0 180.
181.0 180.
189.1 179.
191, 175,
189.4 175,
186.7 175,
185.9 172.
182.3 169.

N ~d O - O
QWU - ~100 MW -~

MERID MACH NO

N ouUT
0.513 0.520
0.544 0.527
0.547 0.529
0.574 §.528
6.583 0.58
0.575 0.520
0.566 0.521
0.564 . 0.514
0.552 0.507
D-FACT EFF
0.365 0.932
0.356 0.576
0.356 1.002
0.397 0.395
0.435 0.979
0.414 0.982
0.376  0.945
0.368 0.515
0.349 0.883

IN RATIO
289.0 1,080
283.8 1.078.
288.6 1.077
228.0 1.074
267.8 1,089
287.8 1.0(63
237.8 1,059
287.7 1.056
237.8 1.053

TANG VEL

IN O ouT

0.1 90.6

0.1 88.1

0.1 88.7

6.1 99.5

0.1 112.4

6.1 121.7

0.f 1302

0.1 132.9

0.1 134.4
LCSS CCEFF
76T PROF
0.039 0.028
6.014 0.007
0.001 -0.005
0.002 0.002
0.014 0.0%4
0.012 0.012
0.039 0.039
0.039 0.059
0.082 0.082

TOTAL TEMP

‘TOTAL PRESS

{
1
1
1
1
!
!
1
{

263.
254,
245,
218,

i
i
1
!
1

IN

0.08
0.3
0.14
0.14
0.14
0.14
0.14
0.13
0.10

WHEEL

iN

85.
53.
31.
24,

16,

O — U~~~

MR D
VEL R
1.045
1.002

OO OO

.999
.G5¢
918
.626
.838
.928
.932

=3
M

RATIO
1.28%
1.283
1.296
1,283
1.258
1.233
1,208
1,191
1,175

SPEED
ouT
256.
249.
241,
217,
187.
155.
133,
125.

117

NSOV Lo

EAK SS
A4CH NO
1,455
1.3553
.319
165
.04
.895
.79¢
.754
L721

OO O O = .

LOSS PARANM

T

O OO OO OO O D

07

LG14
.005
.600
60
004
.004
010
014
.018

PROF
0.610
0.002
0.002
. 001
004
.004
.G610
.014
.018

L= e B B B
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TABLE VII. - Continued.

(n) 90 Percent of design speed; reading 2998

RADI ABS BETAM
IN Ut IN ouT
24,422 23,782 0.0 29.7
25.569 25,063 0.0 29.0
22,738 22.347 0.0 29,
20.284 20,196 0.0 32.
17,170 17,328 0.0 55,
14,232 14,460 0.0 57,
12,144 12,311 0.0 39,
41,473 11,593 0.0 39.
© 10,813 10,876 0.0 40.
ABS VEL REL VEL
IN ot : ouT
6.3 183, 7 5(8.3  233.0
ten, T 19T.T  3015,9 231.t-
1008 1883 280.3 22402
1TT.8 200.t 282.2 205.6
‘82,0 200,56 238.6 179.5
1781 ~204.9 2355 186.9
iT5.7 209.0 2194 182.3
5.0 247.2 214,86 159.4
T 26740 207.8 158.7
ABS MACH NO REL MACH NO
iN ouT IN ouT
0.484 0.562 0.629 0.676
0.511 0.575 0.8%21 0.672
0.515 0.572 0.602 0.653
0.537 0.585 0.853 0.596
0.545 1.589 0.783 0.527
0.539 0.805 0.712 0.493
0.531 0.620 0.663 0.48!
0.529° 0.615 0.648 0.473
0.518 0.617 0.827 0.472
PERCENT INCIDENCE DEV
SPAN = MEAN SS
5.00 - 3.0 -0.7. 5.1
10,00 2.8 -1.0 4.7
15,00 3.2 -0.8 5.6
30.00 4,0 -0.6 5.6
50.00 56 -0.1 7.0
70.00 7.1 0.5 8.9
85.00 7.9 0.9 - 8.3
90.00 8.1 t.¢. 8.7
95.00 8.5 1.4 8.6

OO oD,

ReEl BETAW
IN O 0UT
58.6 43.8
36.35 41,5
55.2  &0.3
51.¢ 5.5
45,6 25.8
40.8 1.5
56.8 0.6
35,4 -2.5
54.3  -6.1

MERID VEL

IN ouT
161.3 168,
169.7 {72,
176, 170,
77 169.
180.0 i64.
178.1 163,
175, 162.
175, 159.
171.7 157,

@~y DO~
UL 0 N O O © W

MERID MACH NO-

AN ouT
0.484 0.488
0.511 0.563
0.515 0.498
0.537 (.497
0.545° 0.432
0.539 (.483
(.53t 0.48¢1
0.526° 0.475
0.518 0.489
D-FACT EFF

- 0.396 0.909
0.391 0.978
0.567 0.98¢
0.433 {$.996
0.483 0.975
0.446 0.980°
0.411 0.948.

- 0.405 0.922.
0.380 0.89%

FOTAL TP
! RATIO
J&o1.087
c.8 1,063
.5 1.¢83
G 1,878
£ 1,072
.3 1.0G4
.8 1,156
B 1053
.8 1.053
TANG Vil
iINTCuT
0.1 -¢35.5
b1 8508
6.7 '2658.5
6.t ¥5.6
8.1 45,2
0.7 . 23,4
0.1 1316
0.1 132.6
0.t 34,6

KRR AR

L 0SS COEFF .

TOT - PROF
0.058 0.046
0.014 - 0.007
0.013 0,009
0.005 0.002
¢.017 '0.017
0.315 20,015
0.040 0.040
0.058 0.058
0.078 0.078

TOTAL PRESS
N RATIO
10.69 1,306
10,15 1,323
10,14 1,316
10,14 1,363
10,14 1.267
10,13 1,237
15,14 1.208
16,13 1,188
16,10 1.175

WHEEL SPEE

iN O oUT
263.9 257.0
254.6 249.1
2£5.8 241.6
218.5 218.3
185.8 167.5
1541 156.8

131.5 133.3
124.3 125.6
117.1 117.8
MERID PEAX SS
VEL R MACH NO
1,043 1,428
1.018 1.372
1.000 1.339
0.655 1.216
§.912 1.063
0.918 0.612
0,624 (.805
0.910° 0.770
0.919 0.737
LOSS PARAM

© T0T  PROF
0.020 0.0616
3.005 0.002
0.005 0.003
0.001 0.001
0.006 0.036
0,004 0.004
0.010 .0.010
0.014 0.014
0.017-0.017
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TABLE VII. - Continued.

(o) 90 Percent of design speed; reading 2999

RAD!I ABS BETAM
IN ouT IN  ouT
24.422 23,782 0.0 33.5
23.569 23.063 0.0  31.7
22.738 22.347 0.0  31.8
20,284 20.196 0.0  34.4
17.170 17,328 0.0  37.8
14,232 14,460 0.0  39.9
12.144 12,311 0.0 40,7
11,473 11,593 0.0 41.3
10.813 10,876 0.0  42.5
%8S VEL REL VEL
INCoouT N ouT
151,58 190.4  395.0 220.4
156,7 103,56  300.4 221.3
15,8 193.4  202.8 215.4
66,4 193.5 2753 1§3.3
'T.T 1812 249.9 185.4
'86.2 95,6 227.0 153.4
4.1 20115 210.2 152.7
'63.2 230.0 205.0 150.3
60,3 241.5 198.3 149.6
ABS MACH N0 REL MACH NO
IN T iN o ouT
0.45¢ 0.550  0.913 0.837
0.477 0.561  0.902 0.641
0.479 0.561 0.830 0.625
0.501 (.564 0.823 0.564
0.5 0.560 0.753 0.487
6.501 0.576  0.684 0.45!
0.49¢ (.586 0.633 0.452
0.491 0.592 0.617 0.445
0.481 0.598 0.506 0.444
PERCENT  INCIDENCE  DEV
SPAN  MEAN 1SS
500 4.6 0.9 5.2
10.00 4.6 0.8 5.0
15.06 5.0 1.0 5.8
30.00 5.8 -1.2- .4
56,00 7.5 1.8 8.1
70.00 9.3 2.6 2.5
85.00 9.8 2.8 8.3
9¢.09 9.9 2.8 3.7
95.00 10.4 3.3 7.8

REL BETAM
IN vt
60.2 43.9
58.1  41.9
57.0 40.3
52.8 34.3
47.8 24.8
43,0 12,9
38.7 0.7
37.2 -2.6
3.2 -T7.
MERID vEL
IN GuT
151,60 158.6
158.7 1064.7
i55.6 1684.3
1€6.4 159.6
187.7 51,0
186.2 150.!
164,11 152.7
163.2 150,
165.0 143.5

MERID MACH NG

IN cut
0.454 ).45%
0.477 §.477
0.476  0.477
0.501 0.4€e8
0.566 3.442
G.5G1 0.442
0.494 (0.452
0.451  0.445
0.431 0.440
D-FACT EFF
0.443 (.281
0.422 (.94
0.423 -0.568
0.461 0.985
¢.500 ¢.538
0.487 §.672
0.430 0.937
0.4i9 0.92¢
0.398 0.607

TOTAL TEMP
IN  RAT{O
288.9 1.094
288.7 1,091
288.4 1,088
288.0 1,081
287.9¢ 1,072
287.9 1.004
287.9 1.058
287.9 1.055
287.9 1.053
TANG VEL
IN )
0.1 105,
0.1 101,
9.t 102,
0.1 198,
G.1 117,
0.1 125,
0.¢ 131,
0.1 132,
0.1 136,

L0SS COIF

o PROF
£.033 €.070
0.840 0.031
0.023 90.90i8
G.0tr .oy
0,024 §.024
0.022 0.022
0.35% 0.035
0.357 (.057
0.677 5.077

W2 =MD O

TOTAL PRESS
IN  RATIO
10,10 1.322
10.13 1.336
10.13 1.333
10,14 1.308
19.14 1,264
10.14 1.235
10,14 1.209
10.13 1,190
10.10 1.180
WHEEL SPEED
IN  OuT
264.8 257.8
255.1 246.6
245.5 241.3
219.3 218.4
185.3 167.90
154.8 157.3
131.4 133.3
124, 125.4
117.1 117.8
MERID PEAK SS
YEL R MACH NG
1,048 1.455
1,037 1.338
1,630 1.359
0.95¢ 1.235
0.505 1.074
0.503 0.628
0.631 0.8i4
0.920 0.778
0.628 0.747

L0SS PARAM

T0T  PROF

0.026 0.024
0.614 9,011
§5.008 0.006
0.06¢ 0.004
0.008 0.008
0.006 0.006
0.005 0.009
0.013 0.013
0.017 0.017
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TABLE VII. - Continued,

{p) 90 Percent of design speed; reading 3000

RADI]
iN ouT
24,422 23,182
25,589 235,483
22.738 22.347
20.284 20,166
1TLIT6 17,328
14,232 14,460
12,144 12,33
11,473 11,503
10,813 18.876

ABS VoL

Ty, Sy

Ve Voo
tef,T 185,
147,90 188,20
149,70 186.3
84,6 186,10
55,7 187,06
RN I
(52,3 194
‘1.8 1ed.T
42,2 167.2

ABS MACK NO

IN T
0.420 0.533
0.443  0.543
0.440  0.539
0.454  0.540
(.468 0.548
0.464 0.561
0.459 (0.572
0.455 0.575
0.447 0.583

PERCENT

SPAN MEAN

5.00 6.3
10.00 6.4
15.00 6.8
30.00 1.8
50.00 8.6
70,00 1.2
85.00 1.8
90.00 12,0
95.00 12.4

43,

Pt
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~
3

0

=

o0
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S b 0D e
© 00 N O HULD -0

00 G <
& tu

REL MACH NG

IN out
(.895 G.61C
0.883 0.6'5
0.862 0.599
0.e06 0.530
0.727 0.459
0.655 2.432
0.605 0.423
0.538 0.422
0.569 0.426

iNCIDENCE Dev

SS

2.6 6.1
2.6 6.0
2.9 7.0
3.2 7.7
3.9 7.9
4.6 8.6
4.7 8.6
4.9 8.4
5.3 7.4

DWW ETU D oM

REL BETAN

IN ouT
61.5 44.7
56.9 4£2.¢
58.8 41,7
54.8  35.8
50.0 24,7
44,6 12,8
46,6 3.6
39.3 -z.8
38,1 -7.2

MERID vEIL
IN cuT

140.7 152.%
147.9 138§
149,70 154.4
154.6 148.4
155,77 142.6
54,0 143.7
152,98 143.4
1561.8 142.7
145.2 142.8

McRID MACH NO

IN ouT
0.420 0.454
(.443 0.45¢
0.446 (0.447
0.464 (.431
0.488 0§.417
0.464 0.422
0.459 0.425
0.455 ¢.222
0.447 0.423
D-FACT EFF
0.465 0.829
0.446 0.898
0.445 0.914
0.492 0.918
0.528 0.94¢
0.466 0.9c2
0.451 0.939
0.431 0.927
0.400 0.90¢

TOTAL YEoP

N RATIC
228 1,066
288 1,064
EI 680
2€3 084
2E7. 675

. 095

|
1
i
1.085
|
1
1.05%

™
ke
]
WO WO O WU O U O W

TANG viL
iN ouT
5.0 107.8
.0 185.0
2.0 104.3
2.0 112.2
6.6 '21.5
0.1 123.8
6.0 130.7
0.0 132.5
0.1 135.9

L0SS COEFF

1C7 PROF

0.127 0.113
0.075 0.066
0.063 0.058
6.063 0.065
0.046 {.040
0.032 0.032
0.054 0.054
0.064 0.064
0.060 0.090

058

TOTAL PRESS
iN RAT!O
i

0010 1,314
10,45 1,327
1613 1,329
16.1 1.296
1o, 14 1,289
10.14 1,236
10,14 1,204
10,13 1,182
!

1.1 .183

AHEEL SPEED

(N out
25%.8 256.9
255.2 249.7
246.2 242.0
219.%5 218.5
185.4 187.%
i54.1 156.6
131.3 133,14
124.2 125.4
117.1 117.8

YERID PEAK S5
VEL R MACH NO
1,070 1.475

1,054 1.423
1.037 1.385
0,959 1.255
0.918 1.089
0.930 0.933
0.938 0.820
0.940 0.786
0.958 0.752
LOSS PARAM

TOT  PROF

0.044 0.030
0.026 0.023
0.022 0.620
0.021 0.02!
0,015 0.015
0.009 0.009
0.013 0.013
0.015 0.015
0.020 0.020
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TABLE V. - Continued.

(q) 90 Percent of design speed; reading 3001

RADI! ABS BETAM
IN ouT IN out
24,422 23,782 0.0 45.3
23,569 23.063 0.0 39.0
22.738 22,347 0.0 37.5
20.284 20.196 0.0 39.5
17,170 17,328 0.0 41.7
14,232 14,460 =0.0 4r.9
12,144 12,311 0. 43.3
11,473 11,593 -0.0 43,7
10.813 10,876 0. 43.9
ABS vEL REL VEL
IN ouT IN Qut
127,86 75,0 2037 161.5
134,10 178.9 288,11 1685.3
135.8 180.8 280.9 194.7
142,2 183,0  28t.t 1741
145,3 186.6 235.6 152.9
145.7 190.8  2'2.3 145,
44,0 1940 195.0 141.2
142.8 193.4  189.2 140.1
140.4 - 196.3  182.9 142.5
ABS MACH NO REL MACH NO
iN ouT IN ouT
0.380 02.503 0.875 0.519
0.426 0.5'4  0.860 0.561
0.406 (0.%2¢ 0.839 0.56!
0.425 0.530 0.781 0.504
0.435 0.544 0.706 0.446
0.436 0.560 0.836 0.426
0.431 0.572 0.584 0.416
0.428 0.57! 0.566 0.414
0.420 0.580 0.547 0.421
PERCENT INCIDENCE pEv
SPAN MEAN SS
5.00 8.7 5.0 8.5
14,00 8.7 4.9 1.7
15,00 9.1 5.1 7.8
30.00 10.0 5.4 7.8
50.00 1.6 5.9 7.6
70.00 12.9 6.3 8.2
85.00 13.5 6.5 7.8
80.00 15.7 6.6 1.9
95.00 14,1 7.0 7.3

REL BETAM
IN ouT
64.3  47.0
62.3 44.6
61.1 425
57.0 35.8
51.9 24,3
6.6 1.7
42,6 0.1
41,0 -3.3
39.8  -7.4
MERID VEL
IN  oUT
127.6 125.6
i34.1 13¢.1
155.8 143.5
142.2 V41,2
145,53 139.5
145,7 142.1
1440 141.2
142.8 139.9
140.4 141.3

MERID MACH NO
IN ouT
. 0.380 0.354
0.400 0-.40C
§.406 0.413
0.425 0.409
0.435 [.406
0.436 0.417
0.431 (.418
0.428 0.413
0.420 0.418

D-FACT EfFF
0.683
0.754
0.814
0.666
£.617
0.944
3.640
0.927
0.9t

OO0 OO OO OO
WA NN UUIO AN
DN OOl -
arqqua«sqimwu

TOTAL TEMP
IN RATIO
288.7 1.108
288.5 1.100
288.3 1.095
268.0 1.087
288.0 1.077
283.0 1.067
287.9 1,060
287.9 1.056
287.9 1.055
TANG VEL
IN  OUT
0.0 125.
0.0 112,
0.0 14
0.0 1%
6.0 124,
-0.0 127,
0. 132,
-5.0 133,
0. 136,

LGSS COTFF

07

¢

0.

6.id

G.
c.

0.

]
0.
0

PRO?
261 0.244
1eg 0,179
148 0.143
t1 0.1
073 5,073
52 9.3852
58 0.453
7C06.070
83 0.088

€O OO

NU\lDUlN.I\'C>UT—~

TOTAL PRESS

iN  RATIO
10.10 1.28¢
10.13 1.295
10,14 1.299
10.13 1,289
10,12 1.271
10,14 1.241
10,14 1,214
10.13 1,195
10,11 1.187
WHEEL SPEED
N ouT
264.6 257.7
255.1 249.6
245.9 241.7
219.0 218.1
185.5 187.2
154.3 156.8
131.4 133.2
124.2 125.4
117.2 $17.8
MERID PEAK.SS
VEL R MACH NO
0.971 - 1.55
1.637 1.455
1,056 1.413
0.563 1.275
0.956 1.104
0.675 0.943
0.93¢ 0.828
0.979 6.792
1,006 0.757
LOSS PARAM
T0T  PROF
0.987 0.081
0.064 0.08)
0.050 9.048
0.037 0.037
0.625 0.023
0.015 0.015
0.614 0.014
0.016 0.016
0.019 0.016
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TABLE VII. - Contir/uied.

(r) 100 Percent of design speed; reading 3017

RADII ABS BETAM
IN T IN ouT
24,422 25,782 . 0.1 27,
23.509 25.063 0.1 26.
22,738 22,347 0.1 27.
20.284 20,196 0.1 29.
17,170 17.328 0.1 - 32,
14,252 14,460 0.1 34,
12,144 12,311 0.1 38.
11,473 11,595 ¢.1 36.
10,813 10.876 0.1 37,

A8S Vel REL VEL

IN T IN ouT
162,5 214,86 350.5 266.8
204,4 2'7.9  34B.8 266.4
208.2 219.7 32,1 257.7
2'5.1 228.4 325.5 23s.!
2250 2%.6 3.3 2040
2'B.6 241.6 277.4 202.5
216.3 244,06 260.6 195.9
215,2 242.0 285.4 183.7
215.8 257.5 247.5 188.5
ABS MACH NO REL MACH NG

IN ouT IN ouT
0.584 0.624 1.063 0.776
0.623 0.635 t.063 0.777
0.625 0.642 1.044 0.753
§.662 0.670 0.998 0.693
0.676 0.697 0.925 0.633
0.671 0.719 0.852 0.603
0.664 0,732 0.800 0.589
0.660 0.724 (0.783 0.580
0.645 0.711 0.758 0.564
PERCENT INCIDENCE DEV

SPAN MEAN SS

5.00 1.1 -2.6 5.8
10.00 6.6 -3.2 5.8
15,00 0.9 -3.0 6.0
30.00 1.4 -3.2 5.1
50.00 2.7 -3.0 5.4
70.00 4.3 -2.3 7.0
85.00 5.0 -2.0 8.4
-90.00 5.3 -1.8 9.4
95.00 5.8 -1.3 10.2

~NWO MO 3O —

REL
IN
56.
52.
48.
43,
38.
33,
32.
31,

DT D ~» IO — )

SETAM
ouT
44,4
42,
29.
33.
22.
10.
0.
-1,
-4

B N e D~

MERID VEL

iN
162.5
204,
206.
216.
220.
218.
216.
215.
210.

WG — — NN

JT
159.
155,
165
197,
19€.
195,
196.
193,
187.

WAW— QLW 0

MERID MACH NO

IN
0.534
0.623
0.629
0.€62
0.676
0.671
0.664
0.660
0.645

D-FACT

0.374
0.365
0.380
0.419
0.436
0.415
0.384
0.376
0.369

ouT

.554
570
571
.581
.585
.562
.589
.580
.563

D OOCOODO O

EFF

.850
891
.832
.947
.992
.978
.936
.898
.848

O OO0 OO0 00O

LS ECE VRS

TOTAL TEMP
IN  RATIO
82,0 1.097
36,7 1,095
28,5 1,094
3500 1,002
#37.9 1,04
287.8 1.078
237.7 1,07
287.7 1.0587
. 287.7 1.063
TANG VEL
N ouT
0.2 68,7
0.2 = 96,0
0,2 “100.5
6.2 113.9
0.2-:127.2
0.2 :135.8
0.2 -145.2
0.2 :145.2
0.2 "145.3
LOSS COEFF
T0T PROF
0.5€8 0.054
0.065 0.038
0.040 0.019
0.033 0.024
0.005 0.005
0.014 ¢.014
0.043 0.043
0.067 0.067
0.098 0.098

TOTAL PRESS

~IN RATIC
10,06 1.321
16,13 1.332
10.14 1,341
10,14 1,341
10,14 1,324
16,14 1,294
10.14 1,252
10.14 1,227
19.10 1.199
WREEL SPEED
IN ouT
26%.1 265.4
282.8 276.8
275,1 263.4
243,17 242.%
205.9 207.8
CiTv.0 1757
145,7 147.7
137.7 139.1
129.9 130.7
MERID PEAK SS
VEL R MACH NO
0.990 1,487
0.957 1.43¢
0.948 1.421
0.9'€ 1.334
0.601 1.160
0.911 0.994
0.910 0.866
0.900 0.821
0.891 (.784
LOSS PARAM
TOT PROF
0.03t 0.019
(6.022 0.013
0.014 0.007
0.0i2 0.008
0.002 0.002
0.004 0.004
0.011 0.01%
0.016 0.016
0.022 0.022°
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TABLE VII. - Continued.

(s) 100 Percent of design speed; reading 2996

RADI
IN ouT

- 24,422 235,782

23.569 23.063
22.738 22.347
20.284 20.196
17.170°17.328
14,232 14,460
12,144 12,311
11,473 11,593
10.813 10.876

ABS VEL
N OUT
188.5 215,90
198.8 217.2
2005 2174
210.2 224.9
2130 230,93
2100 233,20
2073 235.8
226.5 233.2
2313 23,5
ABS-MACH NO
IN O 0UT
0.571 0.626
0.604 0.630
0.515 0.631
9.836 0.858
0.653 0.680
0.645 0.890
0.634 0.702
0.631 0.895
0.616 0.690

PERCENT
SPAN  MEAN
5.00 i
10.00 ‘.
15,00 1.
30,00 2.
50.00 3.
70.99 5.
85.00 6.
90.00 6.
95.00 7.

S WP 00 W~ B

ABS BETAM
ouT
30.
30.
30.
32.
35.
36.
38.
38.
39.

e e e e e e e T2

OO ODOOO OO —
COODO OO0 D

REL VEL
IN ouUT

iNCIDENCE DEV

SS
-2.0 4.7
-2.4 4.5
=2.2 5.6
L=2.3 0w
t-1.9 5.1
-1.3 7.5
-0.8 8.4
-0.8 9.1
-0.1 9.!

O =~ =g - W

8

3.8,7 257.4
345.7 252.6
338.7 246.7T
"320.6 225.2
266.5 203.5
27,7 191.8
255.4 185.5
2¢7.9 182.3
248.0 178.7
REL MACH NO
IN ouT
1.056 0.745
1,651 0.732
1,030 0.7
0.980 0.65¢
0.908 0.60¢
0.832 0.588
0.775 0.552
0.758 0.543
0.732 0.533

REL BETAM
IN ouT
57.3 43.3
54.9 41.8
53.7  40.3
49,3 32.5
44,7 21,8
39.0 11,0
35.1 0.7
3.6 -2.1
32.7 -5.6
MZRID VEL
IN ouT
188.5 187.3
198.8 188.2
200.5 1€8.2
209.2 189.8
23,0 185.¢
2111 188.3
207.3 185.5
206.5 18z.2
.201.9 177.9

MERID MACH NC
IN ouY
.542
.545
L5458
555
.557
.558
592
543
551

COOCOOOO O
[op el RealopWealap e W} )
W NJTW - O ~)
Y — IO QIO < I —
covoooooo

D-FACT £FF

[ e R
FASE o I SR A
- J) A e e
= OO0 W

0.445
0.412
0.403
0.392

OO0 OO O
o e e e s e e e =
«

5

TOTAL TEMP
IN  RATIO
289.1 1,109
288.8 1.106
288.6 1.104
2838.0 1.098
287.8 1,090
287.7 1.080
287.6 1.072
287.5 1.089
287.6 1.065
TANG VEL
N ouT
0.1 109,
9. 108,
g.1 108,
0.0 120,
3.2 1352,
4.2 137,
0.1 145,
0.2 145,
0.2 148.

LOSS COEFF

107 PRCF

5.084 (.048
£.059 0.031
0.03% 0.028
0.¢2% 0.012
0.009 0.009
¢.03¢ 6.03¢
§.052 0.052
¢.034 0.084
0.104 0.104

— NN WO UTWN

130,

TOTAL PRESS

IN RATIO
10.08 t.373
~10.13 1.381
10.14 1.378
10.14 71,374
10.14  1.345
10.14 1,255
16.14 1,256
10,14 1,228
10,09 1.209

KRZEL SPEED

IN ouT
283.5 285.8
283.0 276.9
273.2 "268.5
243,01 242,14
2066.4 208.3
17¢.2 173.6
145.9 147,90
137.4 138.8

0 130.8

VERID PELAK SS
VEL R MACH 0
1,513
LG47 1.259
1,442
74t
P74
L0566
5.336
.84¢

.309

COOOOOO T O -
[ealto)
a o
S

o

oo

~n
L= B o Y e )

LOSS PARAM

T0T PROF

0.030 6.017
¢.021 0.0G31
0.018 0.010
0.007 0.304
0.903. 0.003
0.009 0.009
0.013 0.013
0.020 0.020
0.023 0.025
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TABLE VII, - Continued.

(t) 100 Percent of design speed; reading 2993

RLDII ABS BE.VAM
iN ouT IN ouT
24,422 23,782 0.0 34,
25,569 23.063 0.0 33.
22,738 22.347 0.0 33.
20.284 20,166 2.0 35.
1TLIT) 17,3528 0.0 37,
14,232 14,460 2.0 38,
12,144 12,311 0.0 49,
11,473 11,593 0.0 41,
10.813 10.876 9.0 42,

ABS VEL REL VEL

N ur N Ut
1TT.2 2136 342,7 239.6
'8T.Y 215, 533.9 243.6
‘88,5 2'5.8 331,56 235.2
t#0, 3 2205 312.8 214,2
tig.3 22:.5  285.6 188.5
t95.! 2'8.9 255,99 174.8
YR30 225.8  241.8 1719
t82.3 2236 23.5 '68.7
'88.7 225.9 228.7 167.3
ABS MACH NO REL MACH NO

iN ouT IN ouT
$.534 $.8Y4 1,033 (.589
J.566 0.820 1.029 0.894
5.571 0.823 1.005 0.679
5.597 0.64%  0.952 0.823
0.604 0.646 0.871 0.552
2.587 0.645 0.791 0.515
0.587 0.663 0.735 0.509
0.585 0(.663 0.719 0.501
0.573 0.665 0.695 0.497
PERCENT INCIDENCE DEV

SPAN MEAN SS

5.00 3.3 0.4 4.4
16.00 3.1 -0.7 4.7
15,00 3.4  -0.5 5.1
30,00 4.0 -0.5 4.8
52.00 5.8 0.1 5.9
76.00 7.3 0.7 8.6
85.400 8.2 1.1 8.2
43,05 8.3 1.2 8.6
95.00 8.7 1.6 7.8

Bt I T o e o

REL BETAM

IN Ut
58.9 43.¢
56.6 41.6
55.4 39.8
51,1 32.7
46,1 22.7
41,0 120
37.0 0.5
35.6 -2.6
34,4  -5.8

MERID VEL

iN ouT

177.2 175,48
187.0 179.9
188.3 180.8
186.3 180.3
168.3 173.¢
196.1 170.9
163.0 171.9
192.3 168.6
188.7 166.2

MERID MACH NO

N ouT
0.534  0.504
0.566 0.519
0.571 0.522
0.567 0.525
0.604 0.509
0.597 0.504
0.587 0.509
0.585 0.500
0.575 0.494
D-FACT EFF
0.473 0.€80
0.455 0.916
0.452 0.934
0.482 0.97¢
0.508 0.5470
0.482 0.943
0.441 0.918
0.433 0.885
0.414 0.859

TOTAL TEMP
IN  RATIO
289.3 1.118
288.9 1.116
288.6 1.114
288.5 1.105
287.7 1.063
287.7 1.079
287.6 1.074
287.6 1.069
287.6 1.067
TANG VEL
IN  GUT
6.1 122.3
6.1 118.0
6.1 117.9
0.1 126.9
6.1 135.5
0.1 136.8
0.1 146.4
0.1 146.9
0.1 150.1
LOSS COEFF
T0T  PROF
0.087 0.047
0.061 0.029
0.049 0.022
0.023 0.014
0.023 0.023
0.043 0.043
0.065 0.065
0.089 0.089
0.112 0.112

TOTAL PRESS
IN RATIO
10.08 1.414
10,13 1,424
10,15 1,424
10.14 1,403
190.14 1,351
10,14 1,288
10,14 1.259
10.14 1.232
10.10 1,216

WHEEL SPEED

IN  ouT
295.5 285.8
285.9 277.9
273.1 268.4
243.6 242.%
206.2 208.0
170.7 173.4
145.8 147.8°
137.8 139.2
126.5 130.2

MERID PEAK SS
VEL R MACH NO
{

0.989 1.557
0.962 1.508
0.966 1.493
0.918 1.362
0.877 1.189
0.871 1.018
0.891 0.900
0.877 0.861
0.881 (.821
LSS PARAM

TOT PROF

0.031 0.017
0.021 0.010
0.017 0.008
0.008 0.005
0.007 9.007
0.012 0.0%2
0.016 0.016
0.021t ¢.02t
0.025 90.025
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TABLE VII. -~ Continued,

{(u) 100 Percent of design speed; reading 2994

RADI 4BS BETAM
IN Ut IN 0T
24,422 23,782 0.0 37,2
23.569 23.063 0.0  35.1
22.738 22.347 0.0 35.1
20,284 20,196 0.0  36.8
17.170 17,328 0.0 39.9
1£.232 14,460 0.0 40.9
12.144 12.311 0.0 42.2
11,473 11,503 0,0 43,1
10.813 10.876 0.0  43.6
ABS VEL REL VEL
N ouT- IN  OuT
186.5 208.8 337.2 230.4
1756 2138 332.8 232.8
1776 213.9  325.8 227.7
'85.2 215.9 305.9 206.7
87,1 2128 278.4 178.3
'83.8 213.9  250.7 165.0
18,7 220.¢ 232.9 163.3
183.2 218.7 225.7 160.0
176.4 220.8 219.0 161.4
4BS MACH NO  REL MACH NO
IN 0 ouT IN  OouUT
0.500 0.568 1.013 0.559
0.530 0.615 1.004 0.663
0.5% 0.616 0.984 0.656
0.561 0.626 0.927 0.600
0.568 0.621 0.845 {.521
0.557 0.628 0.760 0.484
0.550 0.651 0.706 0.483
0.545 0.647 0.686 0.473
0.533 0.654 0.662 0.478
PERCENT  INCIDENCE  DEV
. SPAN  MEAN  SS
5.00 4.8 1.1 5.1
10.00 4.6 0.8 &.¢
15700 5.0 -1.0 5.1
3.00 5.7 1.1 5.3
50.00 7.4 .7 7.0
70,00 9.2 2.5 8.1
85.00 9.9 2.8 7.6
90.00  10.1 3.0 7.5
95.00 10.6 3.5 7.0

REL BETAM
IN OuT
60.4  43.8
58.2  41.3
57.0 39.8
52.7 33.2
47,8 23.7
42.9 t1.6
38.7  -0.0
3.4 -3.7
3%6.5 ~T1.7
MERID VEL
IN - OUT
166.5 166.3
175.5 174.8
177.6 175.0
185.2 172.9
187.1 163.3
183.8 161.6
181.,7 183.3
180.2 159.7
176.4 159.9

MERID MACH NO
N out
(.500 0.476
0.55¢ 0.502
0.535 0.504
0.561 0.502
0.568 0.477
0.557 (.474
0.550 0.483
0.545 0.472
0.533 0.474

D-FACT EFF

0.497
0.474
0.473
0.498 -
0.532
0.508
0.458
0.450
0.417

.838
.907
.922
.53
.956
928
.925
.894
.890

TOTAL TEMP
IN  RATIO
289.5 1.125
282.8 1.122
288.5 1.119
288.0 1.108
287.7 1.003
287.8 1.083
287.7 1.075
287.7 1.0T1
287.8 1.068
TANG VEL
IN O ouT
0.1 126.3
0.1 123.1
0.1 123.0
0.1 129.3
0.1 136.4
0.1 140.1
0.1 148.0
0.1 149.5
0.1 152.2

LOSS COTFF

70T PROF .
9.125 0.080
0.672 0.036
6.062 0.033
0637 0.025
0.935 §¢.0%5
0.260 0.760
0.6 0.064
6.0690 9.690
6.096 0.096

TOTAL PRESS

IN RATIO
10.09 1.418
10.14 1,442
10.13 1.440
10.14 1,407

1
!
1
10,34 1,347
10.14 1,296
10,14 1,265
10.14 1.239
10,10 1.229

WHEEL SPEED

IN ouT
203.4 285.7
282.8 276.7
273.3 268.6
243.6 242.5
206.2 208.1
170.7 173.4
145.9 147.9
137.7 139.1
129.9 130.7

MERID PEAK SS
YEL R MACH NG

0.999 1.663
0.996 1.553
0.986 1.521
0.933 1.378
0.873 1.202
0.879 1.028
0.899 0.909
0.886 (.869
0.907 0.833

LOSS PARAM

T0T  PROF
0.044 (.028
0.025 0.0%3
0.022 0.612
0.013 0.010
0,011 Q.01
0.017 0.017
0.016 0.016
0,021 0.021
0 0.021

.02t
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TABLE VII. - Continued.

(v) 100 Percent of design speed; reading 2995

RaD I - ABS BETAM -REL BETAM
"IN ouT IN ouT IN ouT
24,422 25.782 0.0 59.0 61.6 44.2
25.569 23.063 0.0 36.3  59.8 42.1

T 22,738 22,347 0.0 . 3.3 5B.6 40.5
20.284 20.166 2.0 38.6 54.6 34.4
17,170 17,328 0.0 42,2 48,7 4.5
14,252 14.460 3.6 - 42,6 44,7 11
12,144 12,31 0.0 43,5  46:4  -0.7
11,473 11,593 0.0 43,7 39,1 -4,
10,8135 10.876 0.0 44,2 37,9 -1.8

ABS VEL REL VEL MERID VEL

IN ouT IN cuT IN outT

158.4 235, 332,04 223.4  158.4 16D,

184.9 2098 327.6 228.( 162.9 i8%.t

166.5 239,2 318,47 221,09  166.5 :88.7

1T3,5 209,6 289.3 188.4 173.5 163.7

1T4,8 206.5 2T0.3 18B.0  174.8 182.%

172,86 21,7 243,2 158,8  172.9 155.8

TTELY 2174 22407 15T.T O 1THL1 $5T.T

62,5 217.9 218.4 157.9 150.5 157.5

166.7 217.9 2i1.,2 157.7 165.7 156.2

ABS MACH NO  REL MACH NO MERID MACH NO

N ouT IN ouT IN. ouT

9.469 0.588 0.995 0.638 0.489 0.457
0.456 0.602 0.985 0.654 0.496 0.485
8.501 0.602 0.961 0.638 0.501 0.485
0.524 0.606 0.904 0.574 0.524 .47
0.528 0.601 0.817 0.485 0.528 0.445
0.522 0.620 0.735 0.465 0.522 0.457
0.516 0.641 0.678 0.455 0.516 0.465
0.511 . 0.644 0.659 0.467 0.511 0.466
0.502 0.645 0.636 0.487 - 0.502 0.4863
PERCENT INCIDENCE DEV  D-FACT EFF

SPAN © MEAN  SS .

5.00 6.3 2.6 5.6 0.515 (.796
“16.00 6.2 2.5 5.2 0.482 0.8€66
15,00 6.6 2.6 5.8 0.481 0.884

30.00 7.6 3.0 6.5 0.517 0.61%
50.00 9.4 3.7 7.7 0.560 - 0.905
170,00 11.0 4.4 7.6 0.521 0.922
85.00 11,5 4.5 7.0 0.465 0.019
. 90.00 11.8 4.7 7.1 0.440 0.918
95.00 12,1 5.0 6.9 0.413 0.896

TOTOTAL TEMP
IN  RATIO-
236.2 1.iz8
268.8 1,124 -
285.4 1.119°
287.9 1,168
287.9 1.065
Z87.8 1.084
287.8 1,075
287.8 1.072
287.6 1,068 -
TAING VEL
iN ouT
4.1 4429.5
6.1 .124.3
J.1 ‘123.8
6.1 130.8
.1 2138.7
0.1 143.3
4.1 . 149.7
0.1 150,
6.7 -151.9
LOSS COEFF
70T - PROF -
t.164 (.1!3
0.108 0.069
0.054 0.065
£.072 0.064"
0.081 9.08%
0.071 0.071
6.075 0.075
0.075 0.075
0.097 0.097

OO C — — - R

TOTAL PRESS

IN  RATIO
10,10 1.408
16,13 1,427
10.14 1.421
16,13 1.38%
15,14 1.335
10.13  1.300"
10:13 1.266
40,13 1,250
1911 1,234

WHEEL SPEED
I ouT
202.9 2€3.3
283.2 277.2
272.6 267.9

- 244,06 2£2.9
206.4 °208.3
170.2 1745
145.7 147.7
137.9 139.2
129.8 .130.5

ZRID PLAK SS

EL R MACH NC

L024 1.643

025 1.584

.013 1,838

LG43 11,306

875 1,217

LGO1 T 1.041

L0227 0.914

.929 0.876

J937 0.836
1.0SS PARAM
TOT - PROF -
0.057 0.040
0.038 0.024
0.033 0.023
0.025 0.022
0.026 0.026
0.020 0.020
0,019 0.018
p.018 0.018
0.021 0.02!
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TABLE VII, - Continued.

(w) 100 Percent of design speed; reading 3026

RAD I LBS BETAM
IN ouT IN ouTt
24,422 23.782 0.0 44,1
23.569 23,083 0.0 39.1
22,738 22.347 0.0 38.8
20,284 20,196 0.0 40.0
17,170 17.328 0.0 43,1
14,232 14,460 0.0 43,8
12.144 12,311 0.0 44,1
11,473 11,533 0.0 44,1
10.813 10.876 0.0 44 .4
ABS VEL .. REL VEL
IN ouT IN ouTt
147.2 202.6 328.0 205.0
155.5 207.0 _323.1 217.6
157.8 208.2 . 316.2 2!3.6
64,7 206.0 :294.6 193.7
155.4  203.7 264,01 165.8
185.3 207.1 :235.0 152.3
162.0 2!'6.3 .218.3 155,4
161.4 216.8 =212, 1%86.0
158.7 216.2 12045 155.9
ABS MACH NO REL MACH NO
IN Ut IN ouT
0.440 0.576  0.98% 0.582>
0.466 0.594 .669 0.622
0.474 0.597 0.950 0.613
0.£96 0.604 0.837 0.560
£.498 0.592 0.796 0.476
0.492 0.606 0.710 0.446
6.488 0.638 0.657 0.458
0.486 0.5840 0.638 0.461
0.477 0.640 0.615 0.462
PERCENT  INCIDENCE DEV
SPAN MEAN . SS
5.00 7.8 - 4.1 6.2
10.00. 7.7, . 3.9 5.4
15,00 8.1 . &471- -5.9
30.00 G.0:.7 4.4 6.3
50.00 10.9:.: 5.2 8.1
75.00 12.5-.. 5.8 7.8
85.00 15.2 6.2 6.9
90.00 15,1 6.0 5.9
95.00 13.4 6.3 6.7

REL BETAM
IN  OuUT,
635.3 44.8
81,2 42.3
680.1  40.5
56.0 3.3
51,2 24.8
46.2 11.3
42.1  -0.8
40,4  -4.5
39.1 -7.9
MERID VEL
IN O ouT
147.2 145,
155.5 161,
157.8  162.
164.7 180.
165.4  148.
165.3 . 145,
162.0 135,
161.4 155,
158.7 154,

MERID MACH NO.

N ouT
0.440 0.413
0.486 0.461
0.474 0.465
0.495 0.463
0.498 0.432
0.492 0.437-
0.488 0.453
0.486 0.460
0.477 0.457
D-FACT. EFF
0.582 0.735
0.517 0.825
0.512 0.651
0.530 0.8¢5
0.566 .90
0.533 0.6:8
¢.261 0.922
0.433 0.929
0.402 0.314

BOY D BN

TOTAL TEMP

iN  RATIO
C289.t 1,137
288.7 1.129
288.% 1,124
2088.0 1,110
287.9 1,085
287.9 1,083
237.€ 1.076
287.8 1,072
287.8 1,068
TANG VEL
iN ouT
0.1 1411
0.1 1310
6.1 150.5
0.1 13544
c.v 139:2
0.1 143.4
0.1 ,150.5
0.1 150.9
0.1 151.4
- L0SS COEF

707 PROF
¢.224 G170
3,145 0.107
(6.126 0.094
0.085 0.078
0.089 0.089
0.677 0.077
6.071  0.07!
0.069 €.(89
0.C84 0.084

OO OO — —

TOTAL PRESS

IN RATIO
10,10 1,400
10.14 1,423
10.14 1,420
10.14 1.352
10.14 1,333
10.14 ',204
10.14 1,271
10.14 1.253
10,11 1.233

WHEEL SPEED

IN ouT
293.2 285.5
233.4 271.3
274.2 269.5
2444 2454
206.0 207.9
170.4 173,14

- 146.4 148.4
137.7 136,14
126.2 123.9

MIRID PEAK SS
VEL R MACH NO
!

0.983. 1.667
.035 1.806
.028 1.567
072 1,417
.899 1.226
915 1,043
.659. 6.925
664 0.679
.973 0.836

LOSS PARAM

70T . PROF
0.078 -0.059
0.652 0.037
0.034 0.053
0.029 0.026
0.028 0.028
0.022 0.622
0.018 0.0!8
0.016 0.016
0.018 0.018
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TABLE VII. - Continued,

(x) 110 Percent of design speed; reading 3023

RAD!] ABS BETAM
IN T IN O oUT
24,422 23,782 0.1 40.5
25.569 25.063 0.1 38,1
22.738 22.347 0.1 38.4
20.284 20.196 0.1 39,3
17,170 17.528 0.1 40.8
14,252 14,460 0.1 41,0
12,144 12,511 0.1 42.5
11,473 11,593 0,1 43,2
10.813 10.876 0.1 44,0
ABS VEL REL VEL
IN Ut IN  OuT
'83.8 223.3 370.8 230.4
163,86 250.7 366.0 243.3
195,86 251.8 357.6 255.9
205.5 2%.2 336.5 216.5
2166 237.6  308.2 194.1
20T.2 240.0 278.2 1841
203.7 238.5 256.9 176.0
23,0 238.0 253.0 173.9
198.7 238.7 244.3 173.2
ABS MACH NO  REL MACH NO
IN O ouT  INouT
0.556 0.633 1.121 0.678
0.588 0.658 f.111 0.693
0.565 0.662 1.087 0.674
0.627 0.68! 1.027 0.624
0.641 0.692 0.943 0.565
0.635 0.706 0.654 0.542
0.622 0:706 0.790 0.5
0.610 0.705 0.772 0.515
0.606 0.709 0.744 0.514
PERCENT  INCIDENCE  DEV
SPAN  MEAN  SS ,
5.00 4.7 1.0 6.2
10,60 4.5 0.7 4.8
15.00 4.8 0.9 4.9
30.00 5.4 0.8 4.5
50,00 6.8 1.1 53
70,00 8.4 1.8 6.8
85.00 9.2 2.2 8.1
90.00 9.3 2.2 1.9
95.00 9.8 2.7 7.1

REL BETAM

IN ouT
60.3  44.8
58,0 41,7
6.8 39.6
52.4 32.4
47,1 22.1
L2.1 10.3
38.1 0.4
3.6 =3.3
3.6 -7.5

MIRID VEL

IN ouT
185.8 169.8
193.8 181.7
195.8 181.8

205.5 182.8
209.6 179.8
267.2 18'.1
203.7 176.0
203.0 173.6
168.7 171.7

MCRID MACH NO

IN ouT
0.556 0.48!
0.588 0.518
0.595 0.519
0.627 0.527
0.641 0.524
0.633 0.535
0.622 0.521
¢.619 0.515
0.606 0.510
D-FACT EFF
0.543 0.794
0.517 0.864
0.523 0.878
0.540 0.922
0.548 0.957
0.507 0.972
0.476 0.932
0.465 0.902
0.441 (.885

TOTAL TENP
N RATIO
280.1 1.157
228.8 1.153
288.4 1.150
288.1 1,135
287.9 1.116
287.7 1.099
237:.7 1,086
287.7 1.083
287.7 1.080
TANG VEL
N ouT
0.2 145.1
0.2 142.2
0.2 143.9
0.2 149.6..
9.2 155.3
0.2 157.5
0.2 161.0
0.2 162.8
0.2 165.8
LOSS COEFF
T0T  PROF
0.170 0.098
0.112 0.053
0.103 0.052
0.066 0.038
0.036 0.031
0.024 0.024
0.056. 0.056
0.080 0.080
0.096 0.096

TOTAL PRESS

IN RATIO
10,07 1.510
19.11 1,544
10,13 1,542
10.15 1.509
10,14 1,446
19,14 1.380
10.14 1.312
10.14 1,286
10,10 1.271

WHEEL SPEED

IN ouT
522.2 3!3.8
310.7 304.0
299.4 294.3
286.7. 265.€
226.2 228.2
187.4 - 190.4
160.0 162.2
151.2 152.8

3 .

142,

MERID PEAK SS
VEL R MACH NO

0,924 1.835
0.938 1.601
0.928 1.576
0.890 1.48!%
0.858 1,521
0.874 1,132
0.864 1.000
0.855 0.957
0.864 0.914
LOSS PARAM

To7 PROF

0.059 0.034
0.040 '0.019
0.056 0.018
0.023 0.013
0.012 0.010
0.007 0.007
0.014 0.014
0.019 0.019
0.021 0.02!
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TABLE VI, - Continued.

(v) 110 Percent of design speed; reading 3024

RAD I ABS BETAM
IN ouT IN ouT
24,422 23,782 0.1 46.5
23.569 23.063 0.t 41
22.758 22,347 0.1 40.5
20.284 20,196 0.1 41.2
17,170 17,328 0.0 42.6
14,232 14,460 0.1 44.0
12.144- 12,511 0.1 44.6
11,473 11,583 0.0 45,0
10.813 10.876 0.0 45,3
ABS VEL REL veL
IN ouT IN ouT
165.9 220.'. 382.4 216.3
176, 228.3 357.2 230.8
178.5 229.0 348,5 227.0
€75 232.5 326.8 208.4
130.5 229.8 204.7 185.8
187.2 225.5 265.7 165.3
183.3 250.5 242.0 164.0
183,01 233.1  237.4 165.4
180.0 235.7 22¢.5 167.5
ABS MACH NO REL MACH NO
I out IN out
0.4¢8 0.619 1.089 0.609
£.53t 0.648 1.077 0.655
0.539 0.852 1.053 0.646
0.569 0.668 0.991 0.599
0.578 0.668 0.895 0,534
0.568 0.660 0.800 0.484
0.555 0.680 0.733 0.484
0.555 0.689 0.719 0.489
0.545 0.698 0.695 0.496
PERCENT INCIDENCE DEV
SPAN MEAN - SS
5.00 7.2 3.5 6.9
10.00 6.9 3.1 5.9
15,00 - 1.2 3.2 5.2
30,00 8.0 3.4 5.1
50.00 9.5 3.8 6.2
70.00 RIS L4 7.7
85.00 1.9 4.8 7.1
90.00 12.2 5.1 7.1
35.00 12.6 5.5 6.5

REL BETAM
IN ouT
62.8 45.5
60.5 41.9
59.2 39.9
55.0 33.¢0
49.8 25.0
44.8 11,2
40.8 -0.6
39.5 -4.1
38.4 -8.3
FERID VEL
N ouT
165.9 151.6
176.1 171.9
178.5 174.2
187.5 174.8
190.3 169.2
187.2 162.2
185.3 1e4.0
183.1 165.0
180.0 165.7

MERID MACH NO

IN ouT
0.458 0.427
0.551 0.488
0.539 0.496
0.569 0.503
0.578 0.491
0.568 0.474
0.555 0.484
0.555 0.487
0.545 0.491
D-FACT EFF
0.615 0.736
0.551 0.828
0.542 0.85!
0.555 0.901
0.563 0.933
0.548 0.914
0.490 0.916
0.467 0.901
0.432 0.896

TOTAL TEMP
IN RAT!O
289.3 1,169
288.9 1.i60
z288.5 1,155
288.0 1.139
2e1.8 1.117
287.7 1.099
287.7 1,087
287.7 1.085
287.7 1.082
TANG VEL
N ouT
0.2 159.5
0.2 150.2
0.2 148.7
0.2 153.2
0.2 155.5
9.2 156.7
0.2 182.0
0.2 164.7
0.2 167.6
LOSS COEFF
10T PROF
0.236 0.154
0.152 0.085
0.133 0.075
0.089 0.055
0.060 0.056
0.078 0.078
0.078 0.078
0.095 0.093
0.100 0.100

TOTAL PRESS

IN  RATIO
16.07 1.508
10,12 1.547
10.14 1.542
10.14 1.510
10.14 1.435
10.14 1,353
10.14 1.309
10,14 1,203
10.11 1.282

WHEEL SPEED

IN out
322.3 3135.9
310.9 504.2
299.5 294.3
267.8 266.7
225.2 221.2
185.9 188.8
153.1 160.3
i51.5 152.8
142.6 143.4

VERID PEAK SS
VEL R MACH NO
1

0.914 1.718
0.976 1.662
0.976 1.638
(0.933 1.546
0.889 1.335
0.866 1.138
0.895 0.693
0.901 0:.968
0.921 0.925

LOSS PARAM

TOT  PROF
0.081 0.053
0.054 0.030
0.047 0.026
0.051 0.019
0.019 0:018
0.022 0.022
0.019 0.019
0.022 0.022
0.022 0.022:
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RAD
IN
24,422
23.569

122,738

20.284
17,170
14,232-
12,144
11,473
10,813
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TABLE VI, - Continued,

(z) 120 Percent of design speed; reading 3038

ABS MACH NO

IN
.66
.703
.707
.745
.752
LT744
.736
.733
.725

[~NINSWENENCNE NN

PERCENT
SPAN
5.00

10.00
15,00
30.00
50.00
70,00
85.00
87.00
£5.00

I ABS BETAM
ouT N ouT
23.782 0.0 31.7
23.063 0.0 31.2
22.347 0.0 1.7
20,186 0.0  33.8
17,328 0.0 38.¢
14,480 0.0  37.6
12,310 0.0 39,6
11,563 0.0 40.5
10.876 0.0 410

VEL REL VEL
T N o
203,9 4127 28.2
27,1 408.% 2957
228,37  399.7 .264.8
28,5 378.2 259.2
233.6  348.3 222.1
2753 315,86 221.7
265.5 25,2 220.2
2760 288.9 212.5
268.0  28'.4 203.3

REL MACH NO

ouT  IN  ouT
0.75¢ 1.263 0.855
0.711  1.258 0.845
0.715  1.231 0.821
0.743  1.172 0.753
0.762 1.074 0.850
0.816 0.978 0.657
0.856 0.914 0.659
0.836 0.894 0.637
0.803 0.870 0.609
INCIDENCE ~ DEV

MEAN S

2.8 -0.9 1.3
2.5 -1.3 1.
3.0 -1.0 7.5
3.5 -1 7.0
52 -0.5 6.5
6.8 0.1 6.9
7.5 0.4 6.4
7.6 0.5 7.4
7.9 0.7 9.3

Rel BETAM

iN 0uT
58.4  45.9
56.6 44.9
55.0  42.2
50.5 34.9
5.6 23.2
46,5  10.4
36.4  -1.5
3.9 -5.9
33,6  -5.4
MERID VEL
IN O oUT
216.0 207.
228.5 21,
229.5 210,
240.5 212,
242.5 204,
240.0 2'e.
237.7 220.
236.9 212.
234.4  202.
MERID MACH N
(N ouT
0.661 0.595
0.703 0.608
0.767 0.608
0.745 0.617
0.752 0.547
0.744 0.646
0.736 0.659
0.733 0.63
0.725 0.606
D-FACT EFF
0.427 0.760
0.428 0.813
0.436 0.828
0.470 .835
0.524 0.842
0.455 0.919
0.409 0.926
0.413 0.879
0.416 0.817

(8 R A e e R S )

TOTAL TEMP
IN ATIO
286.0 1,149
288.7 1.146
282.5 1,143
288.¢ 1.138
287.8 1,128
287.8 1,118
287.7 1,107
287.7 1.068
287.8 1.088
NG VEL
IN QuT
5.9° 128.3
3.0 127.9
6.0 130.4
0.1 142.4
5.17 162.0
0.1 168.2
0.1 182.4
0.1 181.4
bo1 175.7

L0SS COEFF

HH

164
127
.119
418
.19
. 064
.060
.093
A3

DD OOO OO O™

PRGF

0.058
0.036
0.038
0070
05100
0.061
0.060
0.093
0.131

TOTAL PRESS

N RATIO
10.07 1,457
10.14 1,480
10,13 1,480
13.14 1,466
10.14 1,432
10.14 1,424
10.14 1,390
10.14 1,335
10.09 1.276

WAEEL SPEED

IN G ouT
351.7 342.5
536.1 331.8
327.3 321.7
291.9 280.7
207.3 249.8
204.9 208.2
i75.1 177.5
165.4 167.1
{55.8 156.7
MERID PEAK SS
VEL R-MACH NG
6.961 1.746
6.925 1.651
0.919 1.624
0.884 1.509
0.842 1.376
0.508 1.238
0.926 1.094
0.895 1.045
0.864 0.097
LOSS PARAM
T0T  PROF
0.056 0.020
0.043 0.012
0.040 0.013
0.040 0.024
0.039 0.032
0.018 0.018
0.015 0.015
0.022 0.022
0.029 0.029.
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TABLE V. - Continued.

(aa) 120 Percent of design speed; reading 3039

RADI! ABS BETAM
IN ouT IN ouT
24,422 23,782 0.0 37.
23.569 23.083 0.0 35,
22.738 22.347 0.0 3.
20.284 20.195 0.0 38,
17,170 17,328 0.0 40,
14,232 14,460 0.0 39,
12,144 12,311 0.0 40,
11,473 11,563 0.0 41,
10.813 10.876 0.0 42,

ABS VEL REL VEL

IN ot CIN Ut
2:8,2 238,939 - 400.0 275.5
219,7 228.,7 ¢ 4041 273.7
21,0 247,60 - 34,8 266.9
232,8 253.' - 373,3 239,7
2%35,8 282.3. 342.2 218.0
236.2 208.6 ' 312.5 212.8
233.7 278.8 0 201.9 212,90
231.2 27,4 28401 202.8
228.5 262.% - 275.5 194.!
ABS MACH N0 REL MACH NO
IN ouT IN ouT
3.839 0.677 1.249 0.780
9.674 0.762 1.239 0.779
0.678 0.707 1.212 0.761
9.719 0.729 1.153 0.691
0.733 0.784 1,059 0.630
3.731 0.763  0.967 0.622
$.722 0.83% 0.902 0.633
0. 714 0.810  0.877 0.605
0.705 0.782 0.853 0.579
PERCENT INCIDENCE DEY

SPAN  MEAN  SS

5.00 5.6 -0.1 7.5
+0.00 23.5  -0.3 6.2
15,60 3.9 0.0 6.6
30.00 L R - -
59.00 5.9/ 0.2 5.1
70.00 7.2 0.6 6.7
85.00 7.9 0.9 6.5
96,00 8.2 1.1 7.2
95.00 8.5 1.4 8.5

REL BETAM

IN  ouT
59.2 48.1
57.1 43,1
56.6 41.3
5.4 34,0
6.2 21.8
40.9  10.2
3.8 -1.4
35,5 -4.0
3.3 -6.1

MERID VEL

IN  OUT

209.2 199.9
219.7 195.8
221.0 200.4
252.8 198.8
236.8 200.6
236.2 207.4
233.7 212.0
231.2 202.3
228.5 193.0

MERID MACH NO

IN out
0.639 0.54!
0.674 0.569
0.678 0.572
0.719 0.573
0.733 (.58
0.731 0.6!2
0.722 (.632
0.714 0.604
0.765 0.575
D-FACT EFF
0.496 0.737
0.420 0.813

.0.491 0.820-
0.531 0.657
0.543 0.895
0.466 0.92°0
0.430 0.935
0.437 0.887
0.441 0.836

TOTAL TEMP

IN RATIO
288.9 1.172
268.6 1.168
288.4 1,166
288.1 1,151
287.9 1.137
287.8 1,117
287.7 1,107
287.6 1,099
287.7 1.092

TANG VEL

IN ouT

6.1 143.6

6.1 1427

0.1 145.4

0.1 i56.7

1 169,18

3.1 170.8

0.1 182.8

0.1 181.0

0.1 177.4
L0SS COoLFF
6T PROF
0.2C4 0.096
2,147 9,054
G.142 0,062
0.115 . 0.004
0.025 0.087
6.0385% 0.062
0.393 0.053
0.090 0.090
0.126 0.126

TOTAL PRESS

iN RATIO
10.09 1.510
10.13 1,567
10.14 1.56¢
10.14 1.531
10.14 1,499
10.14 1,431
10.14 1,398
10.14 -1,344
10.10 1,295

WHEEL SPEED

IN  OuT -
351.5 342.3
339.2 331.9
327.2 321.6
292.6 290.7
247.0 249.3
204.8 208.0
174.9 177.3
165.1 166.8
155.8 155.7

MERID PEAK SS
VEL R MACH NO

0.g12 1.723
6.0 1.870
0.607 1.641
5.854 1,525
0.847 1.390
0.878 1.24D
0.907 1.095
0.875 1.048
0.844 1,002
LOSS PARAM

ToT PROF

0.069 0.033
0.05% 0.0t9
0.048 0.021
0.059 ¢.022
0.028 0.022
0.019 0.018
0.013. 0.013
0.021 0.02}
0.028 0.028
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TABLE VII. - Continued,

(bb) 120 Percent of design speed; reading 3040

R&D1I ABS BETAM
iN T I ouT
24,422 25.782 0.0 43,2
23.569 25.063 0.0 39,1
22.738 22.347 0.0 39.2
20,284 20,196 0.0 A
17,179 17,328 0.0 42,5
14,252 14,460 0.0 41
12,144 12,311 0.0 42,4
11,473 11,563 0.0 43,1
10.813 190,878 0.0 44,3
ABS VEL RTL VEL
N Ut N ouT
tho.6 233,01 403.,2 250.!
20T.6 243,60 397.8 259.9
208,1 245.3  388.T7 253.4
221,86 252.6 366.5 227.4
228.1 258.2 336.4 204,06
228.2 285.9 3.7 283.3
225.4 27,3 285.4 200.5
22!.7 2840 276.4 193.3
2'8.% 260.6 288.7 188.1
ABS MACH NO REL MACH NO
IN ouT IN Ut
§.597 0.654 1.225 0.702
0.634 0.688 1.214 0.735
0.839 0.698 1.187 (.7138
£.681 0.724 1,126 0.652
0.733 0.749 1.037 0.593
0.704 0.782 0.945 {.598
0.634 0.806 0.879 0.59
0.681 0.784 0.850 0.574
0.672 0.77% 0.825 0.559
PERCENT INC IDENCE DEYV

SPAN MEAN SS

5.00 5.2 1.5 8.5
10,00 5.0 1.2 6.5
15,00 5.4 1.5 6.4
30.00 5.8 1.2 5.3
50.00 7.0 1.3 4.8
70.00 8.2 1.6 6.0
85.00 8.9 1.9 6.2
90.00 9.4 2.3 7.3
95.00 9.7 2.6 6.9

REL BETAM
IN ouT
80.8 47.2
58.5 435.4
57.4 41,0
52.8 33.2
47,3 21.6
41,9 9.5
37.8 -1.5
36,7 -4.0
3%.5 -7.7
MERID vEL
IN ouT
166.6 170.0
207.6 189.0
206.1 191,90
221.6 160.3
228.0 160.3
228.2 200.5
225.4 200.4
22Y.7 162.8
218.9 186.4

MERID MACH NO

IN ouT
0.597 (.477
0.634 0.534
0.639 (.542
0.681 0.545
0.703 0.552
0.704 0.590
0.694 (.595
0.681 0.573
0.672 0.554
D-FACT EFF
0.570 0.702
0.528 0.799
0.5350 0.81¢0
0.566 0.857
0.575 (.88
0.505 0.927
0.458 (.932
0.455 0.8B4
0.450 0.863

TOTAL TEMP
IN RATIO
239.0 1.i88
238.7 1,18
2%3.4 1,178
238.1 1,182
237.9 1,143
287.7 1,122
287.8 1.107
287.8 1.100
287.8 1.095
ANG VEL
IN ouT
0.t 159.5
¢.1 1536
0.1 155.5
6.1 186.1
¢.t 1745
2.1 1746
0.1 182.8
0.1 180.3
0.1 182.2

LOSS COEFF

To7 PROF
0.250 0.139
0.177 0.082
0.164 0.079
0.124 0.073
0.098 0.078
0.063 0.061
0.058 0.058
0.098 0.098
0.114 0,114

156.

TGTAL PRESS

IN RATIO
10,07 1,542
10.13 1,597
10.13 1.602.
10.14 1,575
10.15 1,520
10,15 1,453
10.15 1.395
10.15 1,347
10,10 1,318

WHEEL SPEED

N ouT
352.1 342.9
330.4 352,
327.7 322.0
291.9 260.7
247.4 249.7
204.9 208.2
175.0 177.5
165.3 187.0

0 156.9

MERID PELK S

YEL R MACH NO
{

0.885 1.756
0.910 1.698
0.913 1.571
0.859 1.552
0.835 1.419
0.878 1.247
0.889 1.102
0.870 1.055
0.851 1.010
L0SS PARAM

TOT  PROF

0.083 0.046
0.061 0.028
0.057 0.027
0.043 0.025
0.032 0.025
0.018 0.017
0.015 0.015
0.023 0.023
0.025 0.025
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TABLE VII. - Concluded.

(cc) 120 Percent of design speed; reading 3042

RAD I ABS BETAM
IN ot IN ouT
24,422 23.782 0.0 50.8
23.569 23,063 0.0 42,9
22.738,22.547 0.0 41,5
20.284 20,198 2.0 42.5
17,170 17,328 0.0 43,4
14.232 14,460 0.0 42.6
12,144 12,3118 0.0 43,6
11,473 11,503 0.0 44,6
10.813 10,876 0.0 44,6
~BS VEL REL VEL
N ouT IN ouT
183, 229.6 397,01 219.7
193,6 233.8 391,37 244.3
eh.0 2447 381,55 243.5
2:8.8 24,7  358,7 220.9
2le.é4 256,05 328,55 200.2
2'5.7 281.5 28T.T7 195.¢
21,5 26tJ4 2745 189.5
257.% 258.8 205.6 185.0
235.3 258.8 257.7 186.!
ABS MACH NO REL MACH NO
N ouT’ IN ouT
(.55 0.638 1.201 0.611
0.588 0.674 1.188 (.686
0.593 0.691 1.159 0.688
0.836 0.713 1.006 0.63!1
0.664 0.742 1.008 0.579
0.662 0.767 0.913 0.572
0.648 0.773 0.841 0.560
0.636 0.766 0.812 0.548
0.627 0.768 0.787 0.552
PERCENT INCIDENCE OEv
SPAN MEAN SS
5.00 6.8 3.1 10.0
10.00 6.8 3.0 7.1
15.00 7.2- - 3.3 6.4
30.00 7.6 3.0 5.7
50.00 8.5 2.8 4.7
70.80 9.9 3.2 5.8
85.00 10,7 3.7 6.9
90.00 1.2 4.1 6.8
95.00 1.4 4.3 7.0

REL BETAM
IN  OuT
62.4 48.7
60.3 2.0
59.3 41,2
54.6  33.6
48.8  21.4
436 9.3
30.6 0.8
38,5 4,4
3.2 -7.6
MERID VEL
IN  CUT
183.9 145,
195.6 175.7
195.0 183.3
208.0 184.0
216.4 1€6.4
215.7 192.3
211.5 189.5
207.6 184.4
205.3 184.4

MERID MACH NO

IN

.556
.588
.593
.636
.664
.662
.648
.636
.827

O OO OO

D-FACT

.E63
5T
.555
.578"
.58¢
.520
AT4
465
L434

OO0 OO OO

ouT

.403
.494
.5i8
.525
.539
.365
550
.546
547

DO OO OO OO

EFF

.633
T4
L7691
.836
.854
.933
912
.88!
.869

OO0 DO OO OO

TOTAL TEMP
IN  RATIO
289.1 1.205
288.6 1,192
288.4 1.185
288.2 1.167
287.9 1.146
287.7 t.124
287.5 1.108
287.5 1,103
287.6 1.099
TANG VEL

IN  ouT
5.1 77,9
0.1 165.2
2.1 1621
0.1 168.8
0.1 176.4
0.1 176.9
9.1 180.1
9.1 181.6
0.1 181.6

L0SS COIFF
6T PROF
¢.327 0.210
0.252 0.13i
0.190 0.170
0.:5! 0.095
9.638 0.078
0.68 0.080
0.08 0.980
0.109 0.109
0.122 0.122

TOTAL PRESS

iN RAT{O
10.07 1.538
10.12 1,592
10.12 1.611
10.14 1,583
10.14 1.538
10,15 1,466
10.14 1,389
10,14 1,355
10,11 1,335

WHEEL SPTZED
IN CuT
352.1 342,
v 332,

0 322.

3 291,

.3 248,
205.5 208,
toiTT.

5 167,

§ 156,

O ONTI0) o WO WY

PEAK SS
VEL R MACH NO
1,791
LG8 1.738
LG40 1T
L834  1.56%
.61 1.438
.892 1.257
.866 1,110
b
!

(=]
-4
[sa)
[al

.887 1.063
.838 1.(15

O

L0OSS PARAM

107 PROF
0.138 0.3e3
0.676 G.045
0.0o6 0.035
0.0%2 0.053
¢.632 0.025
0.018 0.017
§.020 0.629
0.026 0.026
0.027 .027
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TABLE VII. - BLADE-ELEMENT DATA AT BLADE EDGES FOR STATOR 53
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(2) 70 Percent of design speed; reading 3027

RaDII 4BS BETAM
IN ouTt IN QT
23,595 23.421 9.8 0.2
22.718 22.77! 10.5 ~0.5
22,045 22,128 1.8 ~0.9
20.015 20.196 15,1 ~0.9
17,315 17,873 20.8 0.2
14,830 15,176 25.2 1.0
12.509 13,264 29.2 0.6
11,786 12,603 3t 1.5
11,049 11,935 32.9 5.0
ABS VEL REL VEL
IN ouT N ouT
185,96 tgg,t  183,9 1991
4 20T 191,4 207,11
93,4 210.5 193.4 210.5
23400 2i6. 20400 21601
213 222,20 211.3 222.2
2153 225.4 23,3 128.4
209.,2 228.0  209.2 229.0
203.4 231,2  205.4 231.2
15,2 2ttt 190.2 2111
ABS MACH NO REL MACH NO
IN ouT IN ouT
0.556 0.598 0.556 0.598
0.573 0.624 0.573 0.824
0.579 0.634 0.579 0.634
0.613 0.652 0.613 0.852
0.635 0.670 0.635 (.670
p.647 0.679  0.641 0.679
0.628 0.692 0.628 (0.692
g.610 0.700 0.610 0.700
0.569 0.634 (0.569 (.634
PERCENT INCIDENCE DEV
SPAN MEAN SS
5.66 -11.2 -18.5 5.¢
16.00 ~-11.5 -18.7 4.9
15,00 -11.0 -18.3 4.8
30.00 -10.5 -17.7 4.9
53.00 9.0 -16.2 6.6
70.00 -9.1 -1s.2 7.6
85.00 -8.9 -16.0 7.4
80.00 -8.8 -15.8 8.4
§5.00 -8.9 -15.9 121

‘REL BETAM -

IN

N —-0JloUl—-ow
W =N vm -~ WU o

LI DI P DY —= ~n

oUT
0.
-0.

[
U o oo o
S I DN W W UL

MERID VEL

IN
{€3.
1€8.
189,
197,
197,
193,
182.
174,
159.6

N O O) = WY —

2
2

222.
225.
229,
231.
210.

SuT
166,
207,

19,
N

T €3 T =~ B

MERID MACH NG

iN

OO OO0 OoO
SN STTT NI U UL
~NN MW OO o
NN Y - N

D-FACT

-0.008
-0.011
-0.008
0.032
0.047
0.040
0.002
-0.044
-0.032

L e I o Y b B o B e I A o Y o Y =Y

OO OOOOOOO
o v s e e e = e 4

ouT

.558

624

.634
.652
670
.679
.662
L7060
.632

(332

. 6.

1
i

.
i

[
i

L
7

>

VTV TU DU DD N TV PO

DD OO OO D

N RATIO
85.4 1,000
$5.7 1.000°
93,6 .00
35,6 1,06
7.4 1,005
37,9 1.03
67,7 1.003
57.5 1.003
8.2 1.006

TENG VEL

IN O OUT
3.7 0.7
568 -1.9
39,6 -3.4
55.5 -3.8
LG 0.9

8 3.7
2.0 2.2
5.1 6.0
65.2  18.5
0SS COEFT
0T PROF
180 9.8
50 (.13
103 0.103

1z o.112
105 0.165
128 0.123
159 0.159
223 0.223
.520  0.520

TOTAL TEMP

OO OO O oD

3= )

2D O WO W WU -4 )

o
W
L)

I B B N N g e 2]

[e]
IO UITMN O I~0r oW

o
Lle]
~

WHEEL SPEED

ME

1.

IN-

OO OOOOOD

RIO P
VEL R M

087

Li0C
12
. 566
.25
L1687
.254
327

317

£

0
1]
0
0
0.
]
9
0
0

¢

C

OO ONJgIYI TN

u
(o2}
w0

ut

L= S g e N o o= o Y = B - 2

S

L R SN I R S V1]

SR RN R VSR VING) I

LOSS PARAM
PRCOF
.069
.049
.037
037
.030
. 031
L0353
.044
.096

10

[l = o R R e R

-
Y

.06
.0L5
237
L0357
L0350
L0518
033
.044
.096

O OOOOOODD

S
0
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TABLE VII. - Continued.

(b) 70 Percent of design speed; reading 3028

RADII ABS BETAM
IN  ouT IN  ouT
23.306 23.421 16,9 1.6
22.718 22,771 16.4 0.7
22.045 22,126 17,0 0.1
20.015 20.196 20,0  =0.3
17.315 17,675 24,9  -0.4
14,600 15,176 28.2  -0.8
12,509 13,264 32,4 -0.!
11,785 12,603 34,0 1.2
11,049 11,9355 36,1 5.3
ABS VEL REL VEL
IN  OuT IN  ouT
171.8 104, 171.8 184,41
176.9 172.8 176.9 172.8
179,90 !75.4  179.0 175.4
'85.5 178.1 185.5 178.!
18,1 182.1 89,1 182.1
189.0 179.2  183.1 176.2
165.9 177.3  185.9 177.3
181.9 175.4 181.9 175.4
172.5 166.4 172.5 166.4
ABS MACK NO  REL MACH NO
SN ouT IN ouT
0.508 0.485 0.518 0.£85
0.525 0.512 0.525 0.5!2
0.551 0.520 0.531 0.520
0.552 0.528 0.552 0.528
0.563 0.541  0.563 .54
0.564 0.532 0.584 0.552
0.554 0.527 0.554 0.527
0.5¢2 0.521  0.542 0.521
0.513 0.402 0.5!3 0.492
PERCENT  INCIDENCE  DEV

SPAN  MEAN  SS
5.00 -4.2 -11.4 6.9
1060 -5.5 -12.8 6.1

15,00 . -5.9 -13,2 5.6
30.00 -5.5 -12.8 5.6
50.00 -5.0 -12.1 5.9
70,06  -6.1 -13.2 5.8
85.00 -5.7 -12.8 6.8

190.00  -5.8 -12.9 8.
95.00 -5.7 -12.7 10.4

REL BETAM
IN ouT
16.9 1.6
16.4 0.7
17,0 0.1
20.0  -0.3
24.9  -0.4
28.2 -0.8
- 32,4 -0.1
34.0 1.2
J6.1 3.3

MERID VEL

IN ouT
164.4 164.0
169.7 172.8
171.,2 179.4
174,35 178.1%.
171.6 182.1%
166.6 179.1
157.0 177.3
150.7 175.3
139.3 166.2

MERID MACH NG

IN ouT
0.486 (.485
0.503 0.51z2
$.508 0.520
0.5!8 0.528
0.511 0.54%
0.497 0.532
0.468 0.327
0.446 0.521
0.414 0.462
D-FACT EF
0.145 0.
0.124 Q.
0.125 0.
0.153-- 0.
0.158 0.
0.168 0.
0.155 ¢.
0.152 0.
0.130 0.

TOTAL TEMP
IN  RATIO
268.8 0.999
208.7 1.000
298.4 1.000
298.4 1.006
298.2 1.002
297.8 1.000
267.4 1.G00
267.1 1.00%
296.3 1.008
TANG VEL
N ouT
.9 4.1
5.1 2.
52.2 0.2
65.5 -0.9
79.5 1.4
89.3 -2.6
$6.6- -0.2
101.8 3.6
101.7 9.5

L9SS COEFF

107
0.

N ws e DD O €D —~
P T I B A R o IR R N T ¢

D DO DO
~N OS> O U0y 0~ T

PROF

6.129
074
. 061
.068
.G34
.064
100
169
274

OO OO 0O 0D

TOTAL PRESS

IN RATIO
11,26 0.979
11,40 0.987
11,45 (.989
11.53 0.987
t1.54 0.993
11.483 0.988
t1.41 0.981
11,35 0.968
11,14 0.955

WHEEL SPEED
IN ouT

DO O OO OO O
OO O OO O oo
s & a4 e e e e e

MER[D PEAK SS
VEL R MACH NG

0.698 0.528
1.018 0.525
1,024 0.53¢
1.022 0.592
1.061 0.563
1,075 0.504
1.130 0.554
1,165 0.542
1,192 0.513
L 0SS PARAM

707 PROF

G.045 0.046
0.027 0.027
0.022 0.C22
0.022 0.022
0.0!'0 0.010
0.0i5 0.015
0.02t 0.021
0.035 0.033
0.05¢ 0.05%
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TABLE VIHI. - Continued,

{c) 70 Percent of design speed; reading 3029

RAD I ABS BETAM
IN ouT IN ouT
23,395 23,421 22.2 2.9
22.71g 22,778 21.3 2.2
22,045 22,126 21.7 1.6
20,15 20.196 24.6 1.1
17,315 17,673 28.5 -0.2
14,600 15.176 31,9 -0.0
12.509 13,264 35.5 0.7
11,786 12,603 37.2 2.9
11.049 11,935 39,4 5.2
ABS VEL REL VEL
N T IN out
64,1 148.5 184,11 148.5
{97, '68.5 157.1 198.5
06,7 157.% 166.7 157.8
1T8.5 156.2  170.5 159.2
172.0 '55.5 172.0 153.5
17,2 18, 1.4 156.1 -
170,80 149.7  170.0 149.7
165.4 149.3  165.4 149.3
162.4 138.7 160.4 138.7
ABS MACH NO REL MACH NO
IN ouT IN ouT
0.483 0.435 (0.483 0.435
0.492 0.460 0.492 0.460
0.491 0.463 0.491 0.463
0.504 0.469 0.504 0.489
0.509 0.470  0.509 0.470
0.508 0.460 0.508 0.460
0.504 (.441 0.504 0.441
0.490 0.440 0.490 0.44¢0
0.475 0.407 0.475 0.407
PERCENT INCIDENCE pev
SPAN MEAN S
5.00 1.2 -6.1 8.2
10.00 -0.6 -7.9 7.6
15.00 -1.1  -8.4 7.2
30.00 -0.9 -8.2 7.0
50.00 -1.3  -8.5 6.1
70.00 -2.3  -9.4 6.6
85.00 -2.6  -9,7 7.6
90.00 -2.7  -9.7 9.9
95.00 -2.4  -9,4 12.3

REL BETAM
IN ouT
22.2 2.9
21.3 2.2
21.7 1.6
24.6 1.1
28.5 -~0.2
31,9  -0.0
35.5 0.7
37.2 2.9
39.4 5.2
MERID vEL
N ouT
151,8 148.3
155,06 156.4
154.8 157.6
155,04 158.2
151.1 156.5
145.5 156.1
138.4 149.6
131.8 149.1
123.9 138.1

IN
0.447
0.458
0,456
0.458
0.447
0.431
0.410
0.390
0.3587

D-FACT

0.222
0.185
0.178
0.196
0.208
0.215
0.235
0.203
0.233

OO O OO OO

OO OOOOOD
e s e a2 s e & e o

MERID MACH NO

ouT
L435
. 459
L4653
.469
L470
460
L441
.439
.406

EFF

TOTAL TEMP
IN  RATIO
506.9 1.000
300.7 1.000
300.4 1,000
206.4 1,601
298.9 1,000
268.1 1.001
297.6 1,000
297.1 1.002
296.6 1.005
TANG VEL
IN ouT
62.1 1.6
§0.6 6.0
61.7 4.5
7.0 3.1
82.0 ~0.6
50.6 =0.1
9.8 1.9
99.9 7.5
1019 12.5
LOSS COEFF
TOT  PROF
0.162 0.162
0.093 0.098
0.068 0.068
0,045 0.045
0.025 0.025
0.029 0.029
0.169 0.109
0,111 0,111
0.232 0.232

TOTAL PRESS

IN RATIO
11,62 0.976
1,7 0.985
1,75 0,990
11,67 (.993
t1.60 0.996
11.49 0.995
11,40 0.983
11,50 0.983
11,18 0.967

WHEEL SPEED
IN ouT

COO0OODOOOoDOOO
COOOCOOOD

MERID PEAK SS

"VEL R MACE NO

0.977 0.4853
1.005 0.492
1,018 0.401
1,027 0.504
1,055 0.509
1.073 0.508
1,081 0.504
1131 9.490
1.115 0.475

LOSS PARAM

TOT PRCF

0.062 0.062
0.035 0.036
0.025 0.025
0.015 0.015
0.007 o0.007
0.007 0.007
0.023 0.023
0.022 0.022
0.043 0.043
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TABLE VII. - Continued.

(d) 70 Percent of design speed; reading 3030

RADII
IN ouT
23.396 23.42%
22.718 22.77¢
22,045 22,126
20.015 20.196
17,315 17,873
14,600 15,176
12.509 13,264
11,786 12.603
11,049 11,935

ABS VEL
IN ouT
152,7 135.2
157,35 142.3
155.8 143.8
159.3 143,86
158,73 138,
t3T.6 131.,3
157.3 128.4
153, 124.2
151,01 112.5
ABS MACH NO
IN ouT
0.445 0.393
0.450 0.415
0.455 0.420
0.4c8 0.420
0.466 0.404
0.465 0.384
0.464 0.376
0.452 0.364
0.446 0.328
PERCENT
SPAN MEAN
5.00 8.0
10.00 5.4
15.00 4.7
T 30,00 4,7
50,00 4.0
70.00 2.2
85.00 1.6
993.00 1.3
95.00 1.6

INCIDENCE DEV

iSO OOoOWUN

ABS BETAM
IN ourt
29.0 3.
21.3 3.
27.6 2.
30.2 2.
35.8 i,
36.5 0.
39.7 3.
41,2 7.
43.5 7.
REL VEL
IN ouT
182,7 135,2
157.3 142.3
156.8 143.8
159.3 143.6
158.3 138.1
157.6 131.3
157.3 128.4
155.1 124.2
151,01 112.5
REL MACH NO
IN ouT
0.446 0.393
0.460 0.415
0.459 0.420
0.468 0.420
0.466 0.404
0.465 0.384
0.464 0.376
0.452 0.364
0.446 0.328

SS

0.7 6.8
-1.9 8.7
-2.6 8.1
-2.5 7.9
-3.2 7.9
-4.9 7.5
-5.4  10.6
5.7 14.3
-5.4 14,5

REL BETAM
IN Ut
26.9 3.5
27.3 3.5
27.6 2.6
50.2 2.0
33.8 1.6
36.5 0.6
39.7 3.7
41.2 7.3
43.5 7.4
MZRID VEL
IN ouT
133.5 135.9
138,7 142,14
136,0 143.7
1376 143.5
131,56 138.¢
126.8 13i.3
120.9 . 128.1
115,17 123.2
108.6 111.5

MERID MACH NG
IN  ouT
5.390 0.392
0.400 0.414
0.407 0.419
0.404 0.420
0.387 0.404
0.37¢
0.357
0.340
0.323

.375
. 561
.325

oo oOOMao

<
]
-
b
()
—t

EFF

»n OO

~N

MW O'D ~JUILWL I ~)
SR
CCOO OO D

COoOOOCOC OO OOO
e s e e s 8 e = .
W

[ RN LNE NN

<

384

TOTAL TEMP
IN RATIO
303.7 1.660
362.9  1.001
362.4  1.000
301,35 1,000
300.1  0.999
298.8 1.000
268.6 1.001
267.4  1.003
297.0 1.005
TANG VEL
N 0UT
T4 8.4
72.2 8.2
72.5 6.4
8.2 5.1
88.1 3.9
63.7 2.0
100.6 8.3
160.9  15.8
104.0 14.5
L05S COTFF
70T PRCF
9.450  0.151
6.115 §(.11i5
9.082 0.082
3,047 0.047
0.049 G.049-
6.356 0.565
9.071 0.571
0.086 0.086
0.209 0.209

TOTAL PRESS

IN  RATIO
11.82 9.981
(1.3 0.98¢
11.82 0.%89
11.86 0.993
11.70  0.993
11,54 0.691
11,42 0.590
11.30 0.989
11.24 0.973

WHEEL SPEED
IN ouT

OO OO DD DT O
OO OODOOEDOO O
e e v e e e e e =

MERID PEAK SS
VEL R MACH NG

1,011 0.552
1.0i7 0.519
1,034 0.502
1.043 0.515
1,049 0.504
1.036 0.465
1.059 0.464
1.070  0.452
1,018 0.446
LOSS PARAW

T0T  PROF

053 0.058
0.045 0.043
0.63% 0.G30
0.6:5 0.0:5
0.054 -6.014
6.016 0.016
0.0:5 0.615
0.617 0.017
0.038 0.038
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TABLE VIII. - Continued.

(e) 70 Percent of design speed; reading-3031

RADI ABS BrTaM
IN ouT IN cuT
23.3%5 23.421 46.0 5.1
22,718 22.77! 37.2 4.6
22.045 22,126 35.4 4.3
20.015 20,196 36.7 3.2
17.315 17,673 39.8 2.4
14,600 15,176 41,0 3.1
12.509 13,264 2.8 5.8
11,780 12.603 441 7.2
11,049 11,635 46.3 4.6
A8S VEL " REL VEL
iN cuT iN Ut
132,59 118.8 133,5 118.8
43,5 1220 143,5 122.0
4o, T 1325.5 148,77 125.%
tes,o 128.6 149,56 '22.¢
4T3 122,77 1475 1227
148,2 114.8  148.2 114.8
147.8 125,86 147.8 105.6
45,2 36.5  145.2 68,9
43,3  55.3 143.3  86.3
" ABS MACH N0 REL MACH NC
IN ouT IN ouT
0.403 0.343  0.403 0.343
0.416 0.353 0.416 0.353
0.427 02.363 0.427 0.353
0.437 §.374  0.437 0.374
0.432 0.357 0.432 0.357
0.435 0.335 0.435 0.335
0.435 0.308 0.435 0.308
0.428 0.282 0.428 0.282
0.422  1.251 0.422 0.251
- PERCENT INCIDENCE DEV
SPAN MEAN SS
5.00 25.0 17.7  10.4
10.00 15.3 8.9 10.0
15.00 12.5 5.3 9.8
39.00 11,2 4.0 9.1
53.00 10.0 2.8 8.7
70.00 6.7 -0.4 9.8
85.00 4.7 -2.4 12.6
90.4Q0 4.2 -2.8 14.2
95.00 4,4 -2.6. 11,7

REL BETAM

iN Ut
8.0 5.4
37.2 4,6
35.4 2.3
36.7 3.2
36.8 2.4
41,0 5.4
42.68 5.€
4.1 1.2
46,3 4.6

MERID VEL

N CuUT
96.9 - 118.3
114,2 121.8
119.6 125.2
16,9 123.4
113.4 122.5
11,8 1147
108.5 105.1
194,333,
g9.1 8.1

MERID MACH O

IN GyT
6.280 C.34i
0.332 ¢.351
0.348 0.362
0.350 0.37
0.332 0.357
0.328 0.334
0.319 (.306
0.307 0.280
0.292 0.250
D-FACT E&FF
0.394 0.
0.348 €.
0.329 0.
0.320 0.
0.336 0.
0.570 0.
0.407 0.
0.448 0.
0.517 0.

TOTAL TEMP
N ORAT
576 0.69
33,6 0.56
534.4 1,00
567,00 0.99
350,00 1,00
2656 1.900
266.1 1,501 .
297.5 1.403
27,1 1.005
TANG VEL
iINGouT
156,35 16.6
2.2 9.9
§4.9 9.4
£8.5 1.2
6.6 5.2
57.2 6.3
106.5 10.6
14,9 12.2
1055 7.0

LOSS COEFF

0T PROF
0.173 0.173
0,162 §.182
0.160 0.160
0.691 0<09!
0.057 0.057
0.076 0.075
0.126 0.120 .
0.178 0.178
0.246 0.246

O -~ O U O

TCTAL PRESS
IN ATIO
11.80,76.982
11,89 0.98%°
11,94 0.¢8!1
11.69° 0.989
178 0.58
.55 0.591
1,41 3.985
1.32, ¢.979
1,25 0,972

RHEEL SPEED
N ouT
0. 0.

covoooo
2D Cr»Cr DD S S
e e e e e e

MZRID PEAX SS
YTL R MACH NO

1,221 0.736
1.065 0.523
1.047 (598
1,071 0.554
1.031 0.574
1,625 0.524
0.689 ~ 0.476
0.621 0.459
0.859 0.480
LOSS: PARAM
T0T  PROF
0.066 5.066
0,067 0.067
¢.058 0.058
0.030 0.030

- 0,016 0.016
0.618 6.018
0.025 0.025
0.035 * 0.035
0.045 0.045
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TABLE VIII. - Continued.

(f) 80 Percent of design speed; reading 3011

RADII ABS BETAM
IN out IN out
23.396 235.421 15,7 .
22,718 22,771 15,8 0.
22.045 22,128 16.7 -2
20.015 20,196 19,8 -0
17.315 17.673 2.4 i,
14,000 15,176 27.7 1.
12,509 13,284 31,9 8.
11,786 12,603  35.8 2,
11,046 11,955  35.9 5,
_ABS VEL REL VEL
N Ut INouT
202.2 208.4  202.2 206.4
20703 215,10 20T.3 215.1
213,10 2!19.5  210.! 219.5
2136 223.2  213.8 223.2.
225.8 2271 225.8 227.¢
223.4 222.0  223.4 224.0
2'8.4 228.8 218.4 228.8
212.7 225,01 22,7 225.1
'95.6 2:2.7  199.6 202.7
_ ABS MACH N0 REL MACH NO
COCIN cuT IN ouT
0.502 0.815 0.602 0.815
0.618 0.643 0.618 0.643
0.627 0.657 0.627 0.857
0.657 0.669 0.657 0.669
6.677 0.680 0.677 0.580 -
0.67% 0.672 0.871 0.672
- 0.655 0.688 0.835 0.588
9.637 0.676 0.637 0.676
0.566 0.604 0.596 0.504
PERCENT  INCIDENCE DEV
SPAN  MEAN  SS
5.00 -5.3 -12.6° 6.7
16,00 -6.1 -15.4 5.9
15.00  -6.% -13.£ _ 5.5
33.06 © -5.8 -13.¢ 5.7
50.09 5.4 -12.5 1.3
72,96  -6.5 -13.6 7.7
85.00 -6.2 -13.2 7.3
$3.90  -6.0 -13.1 8.9
95.00  -6.0 -12.9 12.2

—-ooloo'--.cfu'lm

REL BETAM

IN ouT
15.7 .5
15.8 4.5
16.7  -0.0
16,8 -0¢.1
24.4 1,6
27.7 0
31.9 3.5
33.8 2.9
35.9 5.1
- MZRID VEL

IN ouT

184.6 206.3
189.4 2151
261.3 213,
2¢6.6 225,
205.5 227
197.8 223.
185.3 228,
176.7 224.
i161.6 241,

MERID MACH NO

IN

AT UI oY

v MW -
NO GO

D-FACT

0.9735
0.060
0.059
0.08%
0.106
0.103
0.u57
0.040
0.071¢

COOOOOOOO

OCOOOOO DO OO
DR

ouT

ez

LD

.643

.€57
.668
.62
672
.688
.676
.601

EFF

[ RI PRI RN NEUR

DO OOOCDT

TOTAL TEMP
iN  RATIO
501.4 0.599
351.7 0.999
301.7 0.999
551.9 1.000
352.1 1.002
330.2 1,001
356.7 1,002
358.3 1,001
299.2 1.005
. CTANG VEL
IN - ouT
54,8 5.3
6.6  2.0.
66.4 -0.0
743 -0.5
93.4 3.8
103, 4.1
115.5 1.8
118.4 1.7
170 18,1
L0SS COEFF
T0T  PROF
169 0.169
085 0.065
084 0.08¢
678 0.078
076 0.076
L0 0,145
121 0.12t
.239 0.239
559 0.509

cowvocoooo

TOTAL PRESS

!
11
1
i1
1t

12,

1
i
11
B

N

.58
.76
.84
.86
04
.89
.18
.69
.58

RATIO
.983
.978
.080
.§80
. 980
.964
.970
.943
.891

OO0 O OO0

WHEEL SPEED

MZRID PEAK SS
VEL R MACH NO
i

IN

QDO OOCOOOO
e e e e e e e e e

ouT

OCOOOOOO0DOo

.060 0.502
1.079 (.618
1.090 0.627
1.080 0.657
1.104 0.677
$.132 0.67¢
1.235 0.655
1.273 0.637
1.249 0.59%

LOSS PARAM

T0

T

.065
.035
.030
.025
022
L0354
025
047

.064

cCooococoooo

PROF

.GED
.035
.6350
.025
.022
.034
.025
34T
.094
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TABLE VII. - Continued.

(g) 80 Percent of design speed; reading 3012

SO O UT U Ul @ L -~ <

RADIH LBS BETiM
IN ouT IN ouT
23.385 25,421 20,9 5.
22.718 22,71 20.2 2.
22,045 22,128 2¢.6 e
20,015 20,168 23,1 2.
17.3'5 17,867 27.5 -0,
14,600 15,176 30,6 -9
12.506 13,2688 34,6 0.
11,7686 12,603 30.4 i,
11,043 11,935 38.6 4,
A3S VEL REL Vel
N SUT N ouT
162,04 1Tat 0 192,4 176,¢
‘57,8 '88.6 197.8 188.¢
153,40 191,30 188,24 1913
24,8 1940t 234.8 194,10
20,7 85,2 286.7 165.2
2l0.3 'B2,3  206.3 189,90
2.2.0 85,3 202,56 185.3.
©%8.5 182.2 146.5 182.2
187.3 'eT.9  18T.3 187.9
A8S MACH NO ReL MACH NO
IN ouT IN ouT
5,568 0.527 0.568 0.527
§.585 0.556 0.585 0.556
0.587 0.565 0.587 (.565
0.668 0.574 0.608 0.574
0.615 0.578 0.58!5 0.578
¢.615 0.563 0.615 0.563
0.604 0.549 0.604 0.549
0.585 0.539 0.585 0.539
0.557 0.494 0.957 0.494.
PERCENT INCIDENCE bEv
SPAN MEAN SS
5.00 -0.1  -7.4 8.2
10,90 -1.7 -3.0 7.4
15,00 -2.2 -9.5 6.8
30.00 -2.5 -9.7 6.6
55.00 -2.4 -9.5 5.9
70.00 -3.6 -10.7 6.5
85.00 -3.5 -10.6 7.4
90.00 -3.5 -10.5 8.8
85,00 -3.3 -10.3 11,4

REL BETAM

IN Ut
24.8 3.0
20.2 2.4
20.6 1.3
23.1 0.8
2.5 -85
3¢, -0.2
34.6 0.9
3.4 1§
38.6 4.3

MERID VEL

IN euT
179.8 178.8
185.6 188.4
185.7 191.3
188.4 184,
183.4 1465.2
177.5 1£6.9
166.8 185.3
158.2 182.1
146.4 167.5

MERID MACH NO

N 0UT
0.530 (.528
£.549 0.5%5
0.549 (.565
0.560 0.574
0.546 0.578
0.529 0.563
0.497 0:549
0.471 0.539
0.435 (0.495
D-FACT EFF
0.187 0.
0.162 0.
0.154 0.
0.176 0.
0.188 0.
0.200 0.
0.199 0.
0.179 0.
0.202 0.

TCTAL TEMP

iN  RATIO
304.4 0.998
304,1 1,000
503, 1,000
35,2 1000
302.4 1,002
36¢.5 1.000
330.7 1.000
300.1 1.002
299.5 1,005

TANG VEL

IN ouT
€e.6 §.4
88.5 6.8
56.8 4.2
83.3 2.5
5.3 ~1.5
5.0 -0.6
115,0 1.8
116.5 5.8
116.9- 12.5

LOSS COEFF

10T PROF
0.149 0.149
0.090 0.090
0.059 0.059
0.042 0.042
0.026 0.026
0.066 0.066
0.120 0.120
0.166 0.166
0.311 0.311

TOTAL PRESS

IN RATIO
11,97 0.971
12,15 0.98!
12,15 0.988
12,17 0.96i
12,08 0.994
71,97 0.969
11.81 0.974
11,68 0.666
11,47 0.941

WHEEL SPEED

IN ouT
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.
0. 0.
0. 0.
0. 0.

MERID PEAK SS
VEL R MACH NO

-0.995 0.568

1.015 0.585
1.030 0.587
1.030 0.608
1.064 0.615
1.070 0.815
1.111 0.604
1.151 0.585
1.144 0.557
LOSS PARAM

TOT  PROF

0.057 0.057
0.033 0.033
0.021 0.021
0.014 0.014
0.007 0.007
0.016 0.016
0.025 0.025
0.033 0.033
0.057 0.057
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TABLE VII. - Continued.

(h) 80 Percent of design speed; reading 3014

RAD LI
IN ot
23.396 23.421
22,718 22,71
22,045 22,126

'20.015 20,196

17.315 17,873
14,600 15,178
12,509 13,254
11,786 12,603
11,049 11,935

ABS VEL
. IN ot
185.0 67,2

- -
Vi

176.4
177.4

e 4 e aa s
~3 QD O W O O M W
ER IR RO LN e e e d)
. . o .

.

SN = OV -~ D
L= N Nle I Ko ]

PO
PP DU N
NoOrOr -1 -3
& =yl -

ABS MACH NO
IN ouT

542 0.487
.554  0.514
.553 0.517
557 0.520
.565  0.510
.568 0.502
564 0.479
547 0.474
.526 0.439

PERCENT

10.00
15,00
30.00
50.00
70.00
85.00
90.00
95.00

1 [
OO SO - e
WO =0 — g

ABS BETAM
IN ouT
25.7 3.3
24.4 3.0
24,6 2.5
26.9 2.0
30.9 0.2
33,7 0.3
7.9 1.9
39.0 4.7
4.2 7.6
REL VEL
IN Ut
165.0 167.2.
168.6 175.7
183.1 176.4
192,2 177.4
192.5 173.6
191.6 170.7
190.1 162.9
182,5 161.3
177.7 150.9
REL MACH NO
IN ouT
0.542 (.487
0.554 0.514
0.555 0.5i7
0.567 0.520
0.569 0.519
0.568 0.502
0.564 0.£79
0.547 0.474
0.526 0.439

INCIDENCE OEV
SPAN MEAN
5.00 4.7

sS
-2.6 8.6
-4, 8.4
-5.6 8.0
5.9 1.8
-6.0 6.6
-7.1 1.0
-8.2 8.8
-7.9 11.6
-7.7 14,1

REL BETAM

IN VT
25.7 3.3
24.4 3.0
24.6 2.5
26.9 2.0
30.9 n.2
33.7 0.3
37.0 1.9
39.0 4.7
41,2 7.0

MERID VEL

IN ouT
166.8 166.9
171.8 175.4
171.1 (76,2
171.4 171.5
165.1 173.6
1569,4 17§.6
151.8 162.9
143.4 160.7
133.8 148.9

MERID MACH NO

N ouT
0.489 0.487
0.504 0.315
0.503 0.5%6
0.506 9.5290
0.483 {.510
0.472 §.502
0.455 0.479
0.425 0.472
0.396 0.436
D-FACT EFF
0.242 0.
0.205 0.
0.197 0.

-0.215 0.
0.242 0.
0.240 0.
0.258 0.
0.231 0.
0.255 0.

TOTAL TEMP

IN RATIO
367.06 0.599
306.3 1.000
3(5.8 1.090
3¢4.4  1.002
303.1 0.999
301.9 1,000
350.8 1,001
300.0 1,403
249.5 1,007

TANG VEL

N ouT

83.2 9.7
77.8 g
78.2 7.6

7.0 6.0
9.0 0.7
106.3 0.5
114.5 5.5
t16.0 13.2
117.0 18.4

LOSS COEFF

T0T PROF

0.147 0.147
6.038 0.658
0.0c2 0.&62
0.035 0.035
0.637 0.037
0.052 0.032
0.697 0.097
0.1%6 0.116
0.215 0.215

TOTAL PRESS

IN RATIO
12,50 0.973
12.40 0.5984
12,40 0.988
12.34 0.993
12,16 0.993
i1.98 0.994
11,82 0.981
11.68 0.979
11.49 0.963

WHZEL SPEED

iN ouT
0. c.
0. 0.
0. 0.
0. 0.
0. 0.
0. d.
0. 9.
0. 0.
0. 0.
MERID PEAX SS
VEL R MACH NO
.00t 0.592
1.021 0.554
1.030 0.553
1,034 6.557
1,651 0.%589
1,070 0.558
1.075 0.564
P.121 0.247
1,113 0.526

LOSS PARAM

0T PRCF

G.0% 0.056
0.052 €.032
0.022 0.022
g.012 0.d12
0.011r .01
0.008 0.008
0.020 0.020
0.025 ¢€.025
0.040 0.040
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TABLE VII. - Continued.

(i) 80 Percent of design speed; reading 3015

N, O @DNO UKD

RADII ABS BETiM
IN ouT IN out
23,596 23,428 29.8 3.
22,748 22,71 27.8 3.
22,045 22,126 28,3 2.
20.015 20,196 30,7 2.
17.315 17,673 54,3 1,
14,800 15,176 38.7 ',
12.509 13,264 39.8 4,
11,786 12.603 41,4 7.
11,046 11,935 43.4 7.
ABS VEL REL vEL
N T IN SuT
17,1 1581 177010 158,
18,7 1e5.3 181,7 165.3
180.2 185.3 18d.2 106.3
182.8 164,9 182,9 164.9
182.¢ 158.0 182.0 158.0
181,55 153,7 18:.5 150.7
179.4 147.9  179.4 1479
174,.8 142,6 174.8 142.6
171,86 129.0 171,9 129.0
ABS MACH NO REL MACH NO-
IN ouT IN ouT
0.316 0.458 0.5i6 0.458
0.531 0.480 0.531 0.480
0.527 0.484 0.527 0.484
0.537 0.481 0.537 0.481
0.536 0.462 0.536 0.482
0.535 0.£41  0.935 0.44%
0.530 0.433 0.330 0.433
0.516 0.417 0.516 0.417
0.508 0.376 0.508 0.376
PERCENT INCIDENCE DEV
SPAN MEAN SS
5.00 8.8 1.5 8.8
10.00 5.8 -1.4 8.7
15.00 5.2 -2.1 8.4
30.00 5.2 =-2.1 8.1
50.00 4,5 -2.7 8.2
70.00 2.5 -4.6 7.7
85.00 1.6 =-5.4 11,0
90.00 1.5 -5.5 14,4
95.00 1.5 -5.5 14,8

- REL BCTAY

IN Ut
29.8 3.6
27.8 3.3
28.1 2.9
50.7 2.3
34.5 .8
38.7 0
59.8 4.h
41,4 7.4
45,4 7.7
- MERID vEL

IN ouT
155.7 187,
150.8 135,
159,90 1€6.
157.2 164,
150.4 157,
145.5 159,
157.9 147,
130,10 141,
124.6 127,

MERID MACH NO

N ouT
0.448 0.457
0.470 0.480
0.465 0.483
0.461 0.481
0.442 0.462
0.420 0.440
0.407 0.452
0.387 0.413
0.369 0.372
D-FACT EFF
0.276 0.
0.244 0.
0.230 o.
0.254 O0.
0.283 0.
0.308 0.
0.202 0.
0.289 0.
0.353 0.

W I~ Ul 10 J S

TOTAL TIMP
'R RATIO
509.2 1.900
568.% 1,001
507.2 .00
305.7 1.000
363.9 1.000°
502.5 1.000
SE0.1 1,608
30¢.5 1.003
306.0 1.005
TANG VEL
N OUT
8.6 6.9
§.7 9.5
L8 8.4
93.4. 8.5
192.5 5.0
108.5 2.7
114.8 10.6
15.7  18.5
118.2  17.3

LOSS COEFF

TOT . PROF

0.143 0.143
0.186 0.169
0.060 0.060
0.044 0.024
0.049 0.049
0.056 0.0%6
0.057 0.057
9.083 0.083
6.208 9.208

TOTAL PRZSS
IN RATIO
12,47 0.976
i2,61 {0.96¢
12.55  0.990
12.45 (.962
i2.22 0.991
12,01 0.9¢8
11,80 0.930
11.66 (0.966
11.56 0.966

WHEEL SPEED
IN ouT

DOOOOO DD
e e e e e w e e .
OO D DD

- MIRiD PEAK SS

VEL R MACH NO
f

.027 0.653
1.026 0.610
1.044 0.589
1.023 0£.803
i.050 0.554
1.036 0.535
t.070 0.530
1.079 0.516
1.024 0.508
LOSS PARAM
T07 PROF
0.055 0.055
0.041 (.04)
0.022 0.022
0.014 0.014
0.014 0.014
0.016 0.0%6
0.012 0.012
0.016 0.016
0.038 0.038
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TABLE VIII, - Continued.,

(i) 80 Percent of design speed; reading 3007

RADI ABS BETAM
N ouT N ouT
23.306 23.421  35.1 4.6
22.718.22.711 311 3.8
22.045 22,126 31.3 3.3
20.015 20,196 . 336 - 2.7
17.315 17,673 35.8 - 2.4
14,600 15,176 38.7 2.1
12.500 13.264  41.8 5.8
11,785 12,605 43,1 8.0
11,089 11,935 45,3 6.4
135 VEL REL VEL
N ouT IN 0T
167.3 147,20 167.3 147,0
1737 153,3 1737 153.3
1722 155.1 1742 156,
'75.8 155.2 176.8 155.2
1759 1503 176,90 150.0
5.3 337 (5.9 139.7
1T, 134.4 173,80 134.4
162.3 127.2  189.3 127.2
Tt 11,9 f67.7 11,9
ABS MACH NO REL MACH NO
IN Ut IN ouT
0.485 9.424  (.485 (.424
0.505 0.443  0.505 0.443
0.508 0.452 0.508 0.452
0.517 0.451 0.517 0.45
0.510 0.437  0.519 0.437
0.518 0.407 0.5i8 0.407
6.510 0.392 0.510 0.352
6.409 0,371  0.499 0.371
0.463 0.325 0.493 0.325
PERCENT  INCIDENCE  DEV

SPAN  MEAN  SS

5,00 14,0 6.7 9.9
.00 9.t 1.9 92
15.00 8.4 1.2 8.8
30.00 8.0 0.8 8.6
50,00 7.0 =01 a.7
70.00 4.4 2.7 8.8
85.00 3.6 3.4 12,7
99.00 3.2 -3.8 14.9
§5.00  3.¢4 -3.6 13.4

REL BETAM
IN ouT
3B 4.6
31.1 3.8
31.3 3.3
35.6 2.7
56.8 2.4
38.7 2.1
41.8 5.8
43,1 8.0
45,3 6.4
MERID VEL
IN o ouT
©136.9 146.5
148.7 153.¢
148.9 155.8
147.3 155,
141,686 140.8
1373 1359.7
1261 133.7
123.6 126.0
117.6 111.2

MERID MACH NG

IN 0uT
0.397 0.422
0.433  §.442
0.£34 .45
0.431 .45
C.415 0.457
0,404 0.407
0.58! 0.330
0.365 0.357
0.347 0.323
D-FACT EFF
6.314 0.
0.287 0.
6.272 6.
0.289 0.
0.511 0.
0.346 0.
0.341 0.
0.357 0.
0.443 0.

TOTAL TEMP
IN  RATiO
310.7 0.999
309.1. 1,001
358.2 '.004
506.7 0.999
504.8 0.998
392.8 1.000
3¢1,1 1,001
300.4 1.0603
300.0 1,004
TANG VEL
6 ot
%o.1 11,9
2.7  10.2
56.5 9.0
07.8 7.3
106.! 6.3
10,0 5.1
15,2 13.7
115.7 17.7
118.7 12.4

LGSS COEFF

70

OO DO DD OO

L1683

PROF

COCOTO OO DD
. <

-

-~

TOTAL PRESS
IN  RATIO
12,42 0.979
12.58 0.978
12.59 0.584
12,47 0.990
12.27 0.992
12.05 0.987
11.78 0.990
11.67 0.98%
1157 0.986
WHEEL SPEED
N ouT
0. 0.
0. 0.
0. 0.
0. 0.
3. 0.
0. 0.
0. 0.
0. 0.
0. 0.

MERID PEAK SS
VEL R MACH NG

1,070 0.704
1,029 0.647
1.046 0.637
1.053 0.643
1.058 0.833
1,017 0.589
1.036 0.529
1,019 0.499
0.945 0.502
LOSS PARAN

0T PROT

0.054 0.052
0.950 0.05¢
0.056 0.036
0.620 0.020
0.613 0.013
9.019 0,049
0.013 0.013
0.020 0.020
0.041 0,041
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TABLE VII, - Continued,

(k) 80 Percent of design speed; reading 3006

RAD1I 43S BETAM
IN ouT IN ouT
23,396 23.421 47,2 4.8
22.718 22,771 38,4 4.6
22.045.22.128 35.8 4.3
20,015 20.196 38.5 3.5
17,315 17,673 39.5 2.7
14,600 15,176 40.4 3.4
12.503 13,264 43,0 6.3
11.786 12.603 44,5 7.6
11,049 11,935 46.2 5.1
ABS VEL REL VEL
IN ot IN ouT
19,3 134,6 159.0 154,6
‘3,8 138.,5 163.8 138.5
168.5 142.7 168.5 142.7
T3 1475 1T 147.5
172,249 172,2 14,0
L0 132,30 170t 1323
ted.8 21,7 168.8 121.7
185.7 111.8 185.7 111.8
‘sd, 4 98,8 164.4 98.8
ABS MACH NO REL MACH NO
iN out IN out
0.457 0.386 0.457 0.386
0.474 0.398 0.474 0.398
0.489 0.411  0.489 0.411
0.499 0.427 0.499 0.427
0.504 0.412 0.504 0.412
0.500 0.385 0.500 10.365
0.497 0.354 0.497 0.354
0.488 0.325 0.488 10.325
0.484 0.286 0.484 0.285
PERCENT INCIDENCE DEV
SPAN MEAN SS
5.00 2.1 18.8 10.0
10.00 16.5 9.2 10.90
i5.00 12.9 5.6 9.8
30.00 1.0 3.8 9.3
50.00 9.7 2.5 9.1
70.00 6.1 -1.0 10.0
85.00 4,9 -2.2 131
90.00 4.6 -2.4 145
95.00 4.3 2.1 12.2

RcL BETAM

IN ouT
472 4.8
38.4  £.6
35.8 4.3
36.5 3.5
39.5 2.7
40.4 5.4
43,0 8.3
(45 1.6
46.2 5.1

MERID VEL

IN O ouT

108,11 134,14
128.3 138.0
136.8 142.5
137.7 147.2
132.9 1217
126.6 132.0
123.5 121.¢
118.1 110.8
113.9  98.4

IN
0.3511
4.37
0.397
0.401
0.389
0.381
0.364
0.3548
0.336

D-FACT

0.407
0.360

L340
0.3516
0.3544
0.365
0.400
0.440
0.517

MERID MACH. NO

ouT
0.385
.397
L4190
427
L4112
.584
.352
.322
.285

OO0 OD oo

EFF

COODOOOO OO
e s s s e e e s e

TOTAL TEMP
IN  RATIC
3140 0.993
3t1,2 0.998
209.7 1.001
307.8 0.998
505.4  0.998
502.8 1.000
361.3 1.001
338.6 1,003
300.2 1.004
TANG VEL
iN ouT
16.6 1.2
0:.9 1.1
8.5 10.7
102.6 8.9
168.5 6.8
16,2 7.8
1151 15.3
116.2 14.7
118.6 8.9
LOSS COEFF
T0T PROF
0.171 0.97H
0177 0177
0.163 0.163
0.077 0.077
0.066 0.066
0.058 0.058
0.095 0.095
0.152 0.152
0.244 0.244

TOTAL PRCSS

IN  RATIO
12.29 0.977
12,4 0.975
12.50 0.975
12.44 0.988
12.27 0.689
11,99 0.99!
11,78 0.985
11.67 0.677
11,59 0

.964

WHEEL SPEED

IN ouT
2. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0., 0.
0. 0.
0. 0.

MERID PEAK SS
VEL R MACH NO

1,240 (.853
1.076 0.728
1.041 0.692
1.069 0.675
1.067 0.665
i.018 0.5€8
0.980° 0.552
0.939 0.537
0.864 0.525
LOSS PARAM

TOT PROF

0.065 0.065
0.065 0.065
0.059 0.059
0.025 0.025
0.019 0.019
0.014 0.014
0.020 0.020
0.0350 0.030
0.045 0.045
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TABLE VI, - Continued.

(2) 90 Percent of design speed; reading 3016

RAD!1
IN ouT
23.396 23.421
22.718 22,77
22.045 22.126
20.015 20,196
17.315 17,673
14,600 15.176
12.509 13,264
11,786 12,603
11,049 11,955

ABS VEL

IN Ut

206.5
218.3
220.7
2247
228.2
221.4
221.5
213.4
187.2

ABS MACH NO
IN O ouT

.45 0.608
.5B3  0.646
.666  0.653
.698  0.667
.79 0.679
.658  0.660
.686  0.66!
.666 0.635
.629 0.552

OO0 OCD O

SPAN MEAN
5.00 0.5
10,00 -1.4
15,80 -1.9
30.00 -2.0
53.00 =2.2
73.00 -3.7
85.00 -4.0
90.00

95.00 -3.3

-3.9.

ABS BETAM

IN ouT
21.3
20.6
20.9
23.6
21.6
30.5
34,1
36.0
38.5

PVOCOC OO —-—u
I P
WO OO

REL VEL

IN  oUT
218.3 206.
224.0 218,
224.7 220,
233.8 224,
237.4 228,
233.5 221.
229.2 221,
222.8 213,
211.0 187,

[pV IR NS R N AU RSP VT ) |

REL MACH NO
IN  ouT

.645  0.608
.863 0.646
.666 (.653
.696 0.667
.709 0.679
.698  0.660
.686  0.66!
.666 0.635
.629 0.552

cocoooDooo
cocoocooooao

INCIDENCE DEV

SS
-7.0 8.3
-8.7 7.3
-6.2 6.9
-9.2 - 6.7
~9.4 6.7
-10.8 6.7
-1 7.6
-10.9 9.2
-10.3  11.9

REL BETAM

IN QUT
2.3
20.6
20.9
23.6
27.6
30.5
34,0
36.0
58.5

AfVOOOC — — (W
OO OO NS

MERID YEL

iN ouT
203.3 208,
206.7 218.
209.8 220,
2V4.2. 224,
210.3 228,
2011 221,
189.8 221,
(180.3 213,
165.1 186.6

MER{D MACH NG

IN ouT
0.600 0.607
0.621 0.645
0.622, 0.655
0.638 0.667
0.629 0.679
.0.602 0.660
0.568 0.661
(.539 0.635
0.492 -0.550
D-FACT EFF
0.174 ¢,
0.144 0.

00137 0.
0.-165 L.
0.167 0.
0.172 ¢.
0.144 0.
0.146 ©.
0.209 0.

NN I -1

TOTAL TEMP

IN  RATIO
300.0 0.998
308.7 0.999
308.3 0.999
507.7 1,001
305.6 1.002
305.3 0.993
364.2 1.000
305.4 1,001
302.6 1.004

TANG VEL

INouT

7.4 1.
8.7 7.
80.2 5.
$3.5 3.
110.0 i,
8.5 0.
128.5 3.
130.8 8.
131.5 15,

L0SS COEFF

707 PROF

6.470 0.170
G6.104 0.104
§.068 0.068
6.650 0.050
2.042  0.042
6.095 0.095
¢.151 0.151
0.260 0.266
0.513 0.513

OO -~ VI O

TOTAL PRESS

IN RATIO
12.54 0.959
12.73 0.973
12.76 0.982
12,77 0.986
12.67 0.988
12.40 0.674
12.25 0.959
12,11 0.932
11.79 0.880

WHEEL SPEED
IN ouT

OO O0ODOOOOD
e e 2+ s e e e
OO O OODO OO

MERI{D PEAK SS
VEL R MACH NO

1.014 0.645
1,040 0.663
1.051 0.666
1.045 0.6%6
1.085 0.705
1.101 0.698
1.167 0.886
1.185 0.666
1.130 0.629
LOSS PARAM

T0T - PROF

0.065 0.055
0.639 ¢.039
0.025 0.025
0.0i6 0.016
0.012 0.012
0.023 0.023
0.032 0.032
0.052 0.052
0.095 0.095
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TABLE VIII. - Continued,

(m) 90 Percent of design speed; reading 2997

ADII ABS BETAM
IN ouT. IN ouT
23.396 23.42! 25.9 3.5
22.718 22,1 24.6 3.2
22.045 22.126 24.6 2.7
20.015 20,196 27.0 1.9
17.315 17,673 30.4 0.1
14,600 15,176 33.2 0.2
12,509 13,264 36.4 1.9
11,786 12,603 38.5 4.0
11,049 11,935 40.8 6.2
ABS VEL REL VEL
IN ouT- IN ouT
213.9 1914 213.,9 19t.4
215.2 200.7 215,2 200.7
20,0 202.¢ 2'6.0 202.0
221.3 203.4 - 221.3 203.4
222.0 166,7 222,00 1§6.7
222.3 196.7 220.3 188.7
2'e.) 188.8 2'5.0 !68.8
2¢9.8 184.6 209.8 184.6
282.3 1e8.3 202.3 !66.3
ABS MACH NO REL MACH NO
IN out IN out
0.618 0.557 0.818 10.557
0.632 0.587 0.632 0.587
0.636 0.591 0.636 (.59!
.0.654 0.597 0.654 0.597
0.658 0.588 0.658 0.588
0.655 0.580 0.855 0.580
0.642 0.556 0.642 0.556
D.623 0.544 0.623 0.544
0.600 0.487 0.600 0.487
PERCENT INCIDENCE DEV
SPAN MEAN SS
5.00 4.9 -2.4 8.8
10.00 2.6 -4.7 8.6
15,00 1.7 -5.5 8.2
30.00 1.4 5.8 7.8
50.00 0.6 -6.5 6.4
70.00 -1.1  -8.2 6.9
85.00 -1.7  -8.7 8.7
80.00 -1.3  -8.4 10.%
95.00 -1.0 -8.0 13.3

REL BETAM

IN CcuT
25.9 3.5
24.6 3.2
24.6 2.7
27.0 .9
3¢.4 0.1
35.2 0.2
36.4 1.9
38.5 a0
40.8 6.2

MIRID VEL -

iN CuT
169.7 191,
165,7 200,
198.4 201,
197.3 203,
191.2 199,
184.5 145,
173.8 188.
64,1 184,
153.1 185,

MERID MACH NO

IN ouT
0.558 0.55%
0.575 0.536°
0.578 0.531
0.583 0.597
0.568 0.5€8
0.548 0.580
0.517 0.556
0.488 0.542
0.454 0.484
D-FACT EFF
0.238 4.
0.202 0.
0.199 0.
0.219 0.
0.243 0.
0.236 0.
0.240 0.
0.226 0.
0.277 0.

W~ -1 01 U@

TOTAL TEMP
IN  RaTIO
312,41 0.689
SE5.4 0 1,000
516.8 £.9%3
369.3- 1,00t
307.70 0,938
305.9 0.999
304.7 0.99%
305.8 1,000
303,04 1,004
TANG VEL
iNouT
92,1 1.8
39.4 11,3
85.5 6.6
100.4 6.7
112.5 0.3
12¢.5 0.8
128.3 6.1
130.7 © 12.8
132.3  18.0
LOSS COEF
T0T - PROF -
0.143 0,143
0.085 0.083
0.069 .6.069
0.034- 0.034
0.039 0.039
0.047 0.047
0.123 0.123
0.169 0.169
0.34%  0.341

TOTAL PRESS
IN  RATIO
12.97 0.967
13,15 0.980°
13,13 0.984
13.00 0.9
12,76 0,990
12.50 0.9€8
12,25 0.970
12.07 0.58!
11.85- 0.926

Lo o = B = Y e )

WAEEL SPEED
N ouT

OO OO OO OO
[ N R B e R e -]

MERID PEAK SS
VEL R MaCH NO

1.007 0.681
1024 0.832
({1027 0.636
1,051 0.654
1.043 0.658
1.066 0.635

1,085 0.642
1,122 0.623
1.080 0.600
LOSS PARAM
70T PROF
0.055 0.055
0.031 0.031
0.025 0.025
0.011 0.011
0.011 0.011
0.011 0.011
0.026 0.026
0.033 0.033
0.063 0.063
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TABLE VII. - Continued.

(n) 90 Percent of design speed; reading 2998

RADI!

IN ouT
23,398 23,42t
22,718 22.1M
22,045 22,126
20.015 20,196
17,315 17,673
14,600 15,178
12.509 13,264
11,788 12,603
11,049 11,935

ABS VEL

iN T
203.7 184.7
210.8 192,93
2:9.2 193.8
214,00 19100
212.1 183.5
2:8.7 178.5
2i5.8 1740
230.2 188.6
14,8 155.5

ABS MACH NO REL MACH NO
N ouT IN ouT
3.583 3§.534 0.593 0.534
0.616 (.560 0.616 0.562
0.612 0.564 0.612 0.504
0.628 0.557 0.623 0.557
0.626 0.537 0.626 0.557
0.624 0.523 0.624 0.523

0.613 0.510 0.6¢3 0.510 . .
0.593 0.484 0.533 0.4G4
0.577 0.454 0.577 0.454
PERCENT INCIDENCE DEV
SPAN  McAN SS
5.00 7.6 0.3 8.7
10,00 55 -1.8 8.9
15,00 5.0 -2.2 8.7
30,63 4,4 -2.8 8.3
50.€2 3.8 -4 7.7
78,00 1.2 . -5.9 7.5
85.30 - 0.6 -6.4 10.0
90.930 5.8 -0.3 13.4
§5.00 1.0 -6.0 14.7

ABS BETAM
IN ot
28.6 3.5
27.5 3.5
27.9 3.2
30,0 2.4
32.9 1.3
35.4 0.8
38.8 3.2
40.7 6.5
42.8 7.7
REL VEL
N ouT
203.7 184.7
21¢.8 162.9
200.2 193.8°
214,09 191,90
2:2.1 183.5
2:10.7 1378.5
206.8 174.0
230.2 168.5
164.8 155.5

REL BETAM
IN out
28.6 3.5
21.5 3.5
27.9 3.2
30.0 2.4
32.9 1.3
35.4 0.8
38.8 3.2
40.7 6.5
42.8 7.7.
MERID VEL
IN cuT
178.8 184,
187.1 192,
185.0 195,
185.4 1990,
178.0 183,
171.7 178,
161.2 173.
151.9 167,
142.8 154,

MERID MACH NO.

IN oUs
¢.521 {.533
G.547 0.553
0.541
.557
537
525
.509
480
L4409

(=3
[8))
(=3
m
CooO OO

(=1
N
5]
\YJ
OCODLOOOOO

—~NMOJUI MOV

.563-

TOTAL TEMP
N RATIO
314.2 1.000
313.4  1.000
312.6 1,000
510.7 1.000
308.5 0.997
506.3 0.999
304.7 1,000
303.6 1.003
305.0 1.005
TANG VEL
IN - oUT
$7.5 1.3
97.3  11.8
7.8 10.9
106.9 8.2
115.3° 4.3
i22.2 2.5
125.5 9.6
139.4 19.0
132.5  20.7
L0SS COTFF
TOT  PROT
9,12t 0.121
6.057 0.0¢7
1,935 9.053
§.260 0.060
1.338 0.058
0.637 0.057
3.075 0.075
2.107 0.197
¢.226 0.226

TOTAL PRESS

IN RATIO
13,17 0.974
15.41  0.978
13,34 0.9€8
13.22 0.986
12,84 0.986
12,54 0.987
12,25 0.983
12.04 (.977
11.88 0.954

WHEEL SPEED
iN out

O OO OO O OO O
00O O OO D OO

MERID PEAK SS
VEL R MACH WO

{1,631 0,724
1.029 (0.699
1.046 0.679
1.0256 (.663
1.630 0.638
1.040 0.824
1,078 0.613
1.103 0.593
1.079 0.577
L0SS PARAM

107 PRGF

0.046 0.045
0.635 0.036
0.019 6.019
£.020 40.¢20
0.017 0.617
0.014 0.0:4
5.0i6 0.016
06.021 0.021
0.041 0.04!¢
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TABLE VIII, - Continued,

(0) 90 Percent of design speed; reading 2999

68

O -1t~V

R

R ¢

o) PO YTy -

2
v

O©O-dOUI NN -

2
-0

WO WY

RAD 1T ABS BETAM REL BETAM TOTAL TENP TOTAL PRESS
IN QT IN ouT IN ouT 'N RATIO IN RATIO
25.395 23,421 2.4 4.2 32,4 S.2 0 3IELT 1,000 13.34 0.972
22.718 22.774 30.2 3.7 36,2 3.7 315,01 1,000 13.54 0,974
22.045 22,126 30.2 3.2 33.2 3.9 515.9 1,000 13,5t 0,981
20,0615 26,160 32.4 2.5 32.4 2.5 311,345,955 13,25 (.984
7.515 17,673 35.7 2.2 3.7 2.2 363.5 0.999 12.82 0.992
4,800 15,176 38.3 t.6 38.3 1.6 306.3 1,000 12.53 0.985
12.598 13,284 40.5 5.0 40.5 5.0 3¢4.7 1,008 12.26 0.985
11,788 12,003 42.2 7.9 42,2 7.6 395.7 1.00% 12,06 0.983
11,049 11,935 4.9 7.5 44,9 7.3 305.35 1,005 11,92 0.959
i8S VEL REL VEL MERID VEL TANG VEL WHEEL SPEED
IN U7 IN Ut CIN - QuUT IN ouT iN ouT
1S4 1TV 19%,4 177.5 188.4 17T.0 106.8  12.G 0. 0.
235,55 184.3 235.9% 84,3 1T7.7 183.9 103.3 11,9 0. 0.
2:5.4 183,10 205.4 183,01 177.4 t@4.T 103.4 11.3 0. 0.
205.8 1799 205.8 179.9 1737 176.8  110.4 7.6 0. 0.
203,09 1T 28008 1T1L9 0 165,71 171.8 117.3 6.5 0. 0.
220,03 182,20 20003 182.2  1BT.1 B2t 124.2 4.5 0. 0.
t25.4 158.7  149.4 158.7  151.7 158.1  i29.4 3.7 0. 0.
133.5 152.3  163.5 152.3  143.4 15).¢ 126.9  20.9 0.. 0.
t33.1 136.3 199, 135.3 - 134.8 135.2 134,10 17.3 0. 0.
ABS MACH NO REL MACH NO MERID MACH NC MERID PEAK SS
IN ouT IN ouT IN©oUT VEL R MACH NO
2.578 0.511  (.578 {0.511  0.488 (.509 1,051 0.786
2.588 0.532 0.598 0.532 0.517 0.53% 1.035 0.745
0.599 0.536 0.59% 0.536 0.517 0.535 1.041 0.726
2.603 0.523 0.603 0.523 0.50G8 0.522 1.035 0.723
0.580 0.50% 0.590 0.501 0.479 0.500 1,054 0.693
- 0,590 0.472 0.590 0.472 0.463 0.472 1.032 0.637
0.580 0.463 0.589 0.463 0.448 (.46! 1.042 0.589
0.572 0.444 0.572 0.444  (.424 0.440 1.053 0.572
0.562 0.396 0.562 0.396 0.358 0.392 1.003 0.562
PERCENT INCIDENCE DEV  D-FACT EFF LOSS COEFF LOSS PARAM
SPAN MEAN  SS 107 PROF TOT  PROF
5.00 11,3 4.0 9.4  0:290 0. 0.138 0.138 0.053 0.053
10.00 8.2 0.9 9.1 0.268 0. 0.121 0.121 0.045 0.045
19.00 7.4 0.1 9.0 0.260 0. 0.0900 0.090 0.033 0.033
30.00 6.9 -0.3 8.4 0.288 9. 0.07t 0,071 0.023 0.023
50.00 5.9 -1.3 8.5 0.299 0. 0.036 0.036 0.010 0.010
70.00 4,4 =3.0 8.3 0.332 0. 0.07¢ 0,07 0.017 0.017
85.00 2.3 -4,7 11.8 0.321 0. 6.074 0.074 0.015 0.015
99.00 2.3 -4,7 14,8 0.318 0. 0.088 0.088 0.017 0.017
95.00 3.0 -4.0 14.4  0.391 ¢, 0.212 0.212 0.039 0.039
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TABLE VIII. - Continued.

(p) 90 Percent of design speed; reading 3000

RADI L ABS BETAM
IN ouT IN ouT
23.396 23.421 34.5 5.0
22.718 22.771 32.4 4.4
22.045 22.126 32.4 3.9
20.015 20.196 35.2 2.7
17.315 17,673 38.% 2.4
14,600 15,176 33,7 2.5
12.509 13,264 2.1 6.1
11,786 12.603 43,7 8.0
11,049 11,935 45,9 6.0
ABS VEL REL vEL
IN oyt IN T
195,4 187,89 163.4 167.9
158.8 173.3  168.8 173.3
197,00 1TE 1 19T 1TAL
1895, 171,4 t%o6,.7 171.4
196.2 165.1  196.2 165.1
155,33 1537 196,3 153.7
191,99 148.2  191.9 148.2
188.6 137.9 188.6 137.9¢
186.4 121, i8o.4 1211
ABS MACH NO REL MACH NO
IN ouT iN ouT
0.558 (.481 0.558 0.48!
0.576 0.459 0.576 0.469
0.572 0.502 0.572 0.502
0.573 0.496 0.573 0.496
0.574 0.479 0.574 (0.47¢
0.574 0.447  0.574 0.447
2.566 0.425 0.566 (.425
0.556 0.400 0.556 0.400
0.550 0.3%0 0.550 0.350
PERCENT INCIDENCE DEv
SPAN MEAN SS
5.00 13.5 6.2 10.2
10,60 10.5 3.2 3.8
15.00 9.6 2.3 9.4
30.00 9.6 - 2.4 8.5
50.00 8.5 1.3 8.7
76.00 5.4 -1,7 9.2
85.00 4,0 3.1 13,0
93.00 3.8 -3.2 14.9
95.00 4.0 -3.0 3.1

REL BETAM

IN
34,
32.
32,
35.
38.
36,
L2,
43,

N~ iy SN

~
Ul
w

ouT

[oa e MR RACE \VE S RETRE SE))
© O = U N WD

MERID vl

iN
158,
187,
6o,
160.
154,
150.
142,
138,

129.

QW N O -

GUs
or
1)
-
'
175,

17T
it

[§%

¢t~
o4,

IO MOV WP~

MERID MACK NG

iN
0.460
0.487
0.483
0.469
0.451
0.442
0.420
0.452
0.383

D-FACT

COOCoDOoOOoOOCS
e e e e e e .
B O CH W W G D U N
DO mMJNUIY © 00 =~
[ N s W) RSN RN (VR (o]

CuT
L4El

L)

th o>
oY =

[N NS
PPN
LN | B N

L4739
L4iB
425
.566
.348

[ = = B oz I =

333

DO ADOO OO
s e e = e e e

TOTAL TEMP

IN  RATIO
3i7.7 0.999
315.7 1,000
314,35 1,601
512.1 0.998
3G¢.4  6.698
3Ge.e 1,000
334,86 1,602
363.¢ 1,003
303.6 1.003

TANG VEL

iN ouT
136,86 146
136.8  13.4
15,7 1.8
15,2 8.9
121.5 5.5
1248 5.7
i28.7  '3.6
136.5  19.1
135.8 2.7

L08S COckF

T07 PROF

3,157 (187
3.154  9.154
. i 0Lt
5.659 0.059
0.043  §.045
¢.065 0.0€2
0.03t C.CoY
0.106 0.100
0.225 ¢.225

TOT4AL PRESS

N RATIO
13727 0.67¢
15.45 0.969
13.37 0.978
13,14 0,928
12.66  0.961
12.53 0.0987
12.21 0.988
12,07 0.38%
11,96 0.958

WHEEL SPEED
iN oyt
0. .

<

O T OO

MZRID PELX SS
Yol R MACE NG
1,056 0.80%
L0356 0,787
1,045 0.742
1,654 0.747
P.67Y 0.732
1.022 0.858
f.021 9.500
1.000 §.554
0.928 0.388

L0SS PARAM

0T PROF
6,060 0.960
0.957 §.057
0,640 0.0248
8.019 0.619
§.012 0,012
9.616 0.018
6.833 9.013
0.021 0.021
0.041 0.041
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TABLE VIII.” - Continued. .

(r) 100 Percent of design speed; reading 3017

RADII ABS BETAM
IN  ouT IN  ouT
23.396 25.421 26,2 3.8
22.718 22.77% 245 3.6
22.045 22,126 25.5 3.1
20.015 20.196 27,6 2.4
17,315 17,673 30,2 0.4
14,500 15,176 32,7 0.1
12,509 13.264  36.2 1.7
11,786 12.603 37,9 3.7
11,049 11,935  40.4 5.7
ABS VEL REL VEL
N oUT N OUT
227.2 210.8 227.2 210.8
235.0 219.4 2350 219.4
235.9 222.1 236.9 222.1
247.8 223.1 247.8 225.1
253.0 232.3  253.0 252.3
253.7 225.8 250.7 225.8
241.9 216.9 241.9 2i6.9
232.3 205.5 232.3 205.5
22:.8 174.0 220.6 174.0
ABS MACH NO  REL MACH NO
IN 0T INouT
0.664 0.613 0.664 0.613
0.690 0.640 0.680 0.640
0.697 0.650 0.697 0.650
0.733 0.654 0.735 0.654
0.754 0.686 0.754 0.686
0.740 0.668 0.740 0.668
0.722 0.842 0.722 0.642
0.692 0.606 0.892 0.606
0.656 0.508 0.656 0.508
PERCENT  INCIDENCE  DEV
SPAN  MEAN  SS
5.00 5.2 -2.1 9.0
10.00 2.5 =47 9.0
15.00 2.6 -4.6 8.6
30.00 2.1 5.1 8.3
50.60 0.4 -5.8 6.8
70,00 -1.6 -8.7 6.8
85.00 -1.9 -9.0 8.6
90.00 -1.9 -9.0 10.6
95.00 -1.5 -8.5 12.8

REL BETAM

IN ouT
26.2 3.8
24.5
25.5
27.6
30.2
32.7
36.2
37.9
40.4

I — © O BW
R B R Y 2]

MERID VEL

IN ouT
203.9 2140.
213.9 . 219,
2!'3.9 22i.
219.5 222.
218.6 232,
211.0 225.
195.1 216,
183.2 205.
168.0 173,

— =~ DO WOoWL

MERID MACH NO

INouT
0.596 0.611
0.628 0.639
0.629 0.640
0.650. 0.654
0.651 0.685
0.630 0.688
0.583 0.641
0.546 0.605
0.500 0.506
D-FACT EFF
0.218 0.
0:168 0.
0.169 0.
6.239 0.
0.222 9.
0.227 0.
0.217 0.
0.22! 0.
0.312 0.

TOTAL TEMP
iN  RATIO
317.1 0,999
3i6.4 0.999
315.5 1,000
314.7 0.998
312.2 1,00t
310.2 0.998
Z08:1 0.999-
306,9 1,001
305.7 1,003
TANG VEL
IN ouT
100.3 13.8
g7.4 13,8
101.9 12.0
114.9 9.3
127.3 1.8
135.4 0.3
142.9 6.5
142.8 13,1
143.0  17.3
LOSS COEFF
707 PROF
(6.126 0.126
¢.069 0.099
9.099 0.099
0.094 0.094
6.035 0.035
0,080 0.08)
0.ie0 0.160
0.259 0.259
0.505 0.505

TOTAL PRESS

IN  RATIO
13,28 0.958
13.50  0.973
13,60 . 0.973
13,61 0.972

13,43 0,989
13,12 0.975
12,70 0.953
12,44 0.929
f2.11 0.873

WHEEL SPEED
N ouT

OO OO OOOOD
OO OOOOO

MERID PEAK SS
VEL R MACH NO

1,052 0.742
1.024 0.690
1.037 0.697
1,015 0.733
1,063 0.754
1.070 0.749
f.111 0,722
1,120 0.692
1.030 0.656
LOSS PARAM

TOT PROF

0.048 0.048
0.037 0.037
0.036 0.036
0.031 0.03%
0.010 0.010
0.019 0.019
0.033 0.033
0.051 0.051
0.093 0.095
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TABLE VIO, - Continued.

{(q) 90 Percent of design speed; reading 3001

RADI!

IN T
23.396 23.421
22,718 22,711
22.045 22,126
20.015 20.196
17,315 17,673
14,600 15,176
12.509 13,264
11,786 12,603
11,049 11,935

4BS VEL
N QU

152,9
187.8 157,
tol.
185.
160,
149,

138.
28
2

oo

B B L A S N
e o @

X ST« TS BT SO N 4]

YgranT:

OO G w
ai

o .

[2V S\ e 2 B QURN N E RS

o —

PR

ABS MACH NO
IN ouT
0.522 0.436
0.541 (.449
0.550 0.462
0.560 0.477
0.569 0.464
0.572 0.434
0.565 0.402
0.552 0.372
0.547 0.325

SPAN
5.00
10.00
15,00
35.00 12,
5G.00 9,
70.00 6.1

4

4

4

YEAN
23.2

"85.00
90.00
95.00

ABS.BETANM
IN ouT
44,2 5.1
37.5 4,8
35.9 4.5
37.5 3.5
39,7 2.7
40.3 3.4
45,0 6.3
44.5 7.9
46.2 5.3
REL VEL
IN Ut
182.3 152.9
187.8 157,
199.2 161.,2
12,7 185.4
194,7 100.2
194,99 1496
191.9 138.5
187.4 128.3
185.7 112.6
REL MACH NO
IN ouT
0.522 0.436
0.541 0.449
0.550 0.462
0.560 0.477
0.569 0.464
0.572 0.434
0.565 0.402
0.552 0.372
0.547 0.325

INCIDENCE DEV

SS

15.¢ 10.3
8.2 10.2

5.8 10.0.
4.8 9.3
2.7 9.0

-t.0 10.0

2.2 131

-2.4 14.8

=2.7T 12.4

REL BETAHM

iN out
44,2 5.1
37.5
35.9
37.5
39.7
40.3
43.0
44.5
46.2

DN~y it &~y
O U s U —

CRID VEL

IN Gy
130.6 152.3
149.1 156.5
154, 166.7
152.8 165,14
149.6  160.1
148.6 146.3
140.3 137.7
135.8 127,14
128.5 112.2

MERID MACH NO

IN oUT
0.374 0.5
0.430 0.448
0.445 (.45
0.424 0.477
0.438 0.264
0.436 0.433
0.213 0.346
0.394 0,338
0.379  0.324
D-FACT EFF
0.399 0.
0.363 0.
0.339 0.
0.323 0.
0.346 6.
0.375 Q.
0.399 0.
0.£30 6.
0.511 0.

TGTAL TEMP

IN RATIO
323.0 0.593
317.4  §.993
3i5.3 0.999
315.0 (.968
315.5 0,997
3¢7.4  2.9%9
3¢3.1  1.004
304.,% 1.002
303.8 1.003

TANG VEL

iN ouT
127.1 13.5
14,2 134
191.5  12.8
1174 10.0
124.3 7.5
t20.1 8.8
133.8 i5,1
1531.3 17.6
i34,0  10.4

L0SS CoEF

T0T  PROF
0.179 0.179
§.185 6.185
0.152 €.152
6.0668 0.068
6.060 0.050
0.074 0.072
9.638 0.098
0.142 0.142
0.243 0.243

TOTAL PRESS

IN RATIO
12.97 0.970
15,13 0.967
15,17 0.972
15.066 0.937
12.68 0.588
12.58 0.985
12.28 0.981%
12,10 0.973
12.00 0.955

WHEEL SPEED

IN VA
a. d
0. 0
¢. 0
0. 0
0. 0
0. 0
G. 0
0. 0
0. ]
MERID PTAK SS
VEL R MACH KO
1.166 5.62!
1.050 0.814
1,043 5,780
1,080 0.777
1.068 0.754
1.605 0.573
0.981 (.827
0.950 0.e06
0.873 0.594

LOSS PARAM

10T PRCF

0.068 0.068
0.068 0.068
0.095 0.055
§.022 0.022
0.G17 0.017
0.0:8 0.018
0.026 9.¢2:
¢.528 0.028
0.045 0.045
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TABLE VIII, - Continued.

(s) 100 Percent of design speed; reading 2996

RAD I
IN ouT
23.396 23.421
22,718 22,771
22.045 22,126
20,015 20,188
17.315 '7.673
14,630 15,176
12,509 13,264
11,7886 12,803
11,049 11,935

ABS VEL

N ouT
226,86 205.7
232.7 212.4
253.0 214.3
242.2 216.7
240.t 2137
245.8 205.6
233.t 194.2
224.4 183.1
2'6.2 159.8
ABS MACH NO
iN ouT
J.606 0.587
0.676 0.6'5
0.680 {.622
0.7t3 0.63%
0.729 0.626
0.715 0.603
0.693 0.570
0.667 0.551
0.641 0.495

PERCENT

SPAN MEAN
5.00 8.0
10,00 6.3
15.00 5.4
30.00 4.7
50.00 2.8
70.00 0.1
85. 00 -0.2
90.00 -0.2
85.00 0.5

[NE RWIN SV o0 N V]
e B € O D WO =
2 g
o

Ui
-d
WO MO N

]
N O

REL VEL
NoUT
- 203,
212,
214,
216,
215.
205.
164,
188.
169.

ftufututuroty

[0 N YRR N

< Crtu Uty O —
[N BN SRS o BRIV ISR <

O -0~ JUi &

REL MACH NO

IN GuT
0.666 0.587
0.879 0.615
0.680 0.622
0.713  0.631
0.729 0.826
0.715 0.663
0.693 0.570
0.667 0.55¢
0.641 0.495

INCIDENCE DEV

SS

0.7 9.0
1.9 9.2
-1.8 9.2
-2.6 8.7
-4.3 7.5
-7.0 7.4
-7.3 9.8
-1.3 12,4
-6.5 14,0

REL BETAM

IN GuT
25 -
28.
28.
30.
52,
354,
37.
39,
42.

O JTTU @ = U L L

NOVO MO UITY S
© D -l - CD ~1 D )

MCRID VEL

iN ouT
200,
205,
205,
209,
207.
198.
183,
172.
159,

N DWW -1 — DN
— s = PP P TV TV T
O) 0D (Y € 2 cmv eoa
> I N R SR TN R
[N N R

MERID MACH NO

IN ouT
0.582 0.586
0.598 0.614
0.589 0.620
9.616 (.631
0.614 0.525
0.560 0.5
0.547 0.569 -
0.513 0.548
0.474 0.491
D-FACT EFF
0.274 0.
0.240 0.
6.229 0.
0.255 0.
£.279 0.
0.277 0.
0.282 0.
0.267 ©.
0.316 0.

TOTAL TEHP
[N RATIO
520.6 0.¢93
319.5  0.999
316.7 0.599
36,3 1,001
33,6 0.697
310.8 0.697
306.4  0.999
307.2 1.002
06,4 1.004
TANG VEL

N ouT
it 13.2
0.1 14,1
- 190.4 15.7
t21.8  10.7
32,7 4.2
135,06 2.6
43,2 9.9
43,2 17.9
145.8  20.4

LOSS COEFF

TO7 PROF

0.155 0.155
0.102 0.102
0.068 0.068
0.045 0.046
0.051 0.05¢
0.064 0.064
0.134 0.134
0.182 0.182
0.335 0.336

TOTAL PREZSS

IN  RATIC
i5.84 §.960
13.93 .973
13.97 0.9¢82
13,84 0.937
13.63 0.685
15,15 £.982
12,75 0.963
12,45 0.653
12,20 0.919

WHEEL SPZED

N ouT
6 0.
0 0.
0 0.
0 .
0 .
0 0.
2 0.
0 0.
0 0.
MERID PEAK SS
VEL R MACH NO
1,015 0.824
1.034 0.793
1.042 0.768
1.034 0.783
1.031 0.729
1.035 0.715
1.055 0.693
1,083 0.667
1,055 0.641
LOSS PARAM -
T0T  PROF
0.059 0.059
6.038 0:038
0.025 0.025
0.015 0.015
0.015 0.015
0.015 0.015
0.028 0.028
0.036 0.036
0.062 0.062
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TABLE VIII, - Continued.

{t) 100 Percent of design speed; reading 2993

RAD1I ABS BETAM REL BETAM TOTAL TEMP TOTAL PRESS
IN ouT IN ouT iN ouT IN  RATIO IN RATIO
23.39% 23.421 33.7 4.3 33,7 4.3 3523.5 1,000 14,26 0.%060
22.718 22,771 31.5 4.0 31,5 4.0 322.4 1.000 14,42 0.971
22.045 22.126 3.3 3.5 31,3 3.5  x2'.5 0.699 14,43 0.677
20,015 20,195 32.9 2.9 32.9 2.9 318.2 ¢.998 14,23 0.982
T.315 17,873 35.6 2.3 35.6 2.3 3i4.3 6,995 13,70 0.981
14,600 15.176 37.0 t.4  37.0 1.4 310.%5 0.999 13,06 0.632
12.509 13,264 40,2 4.8 40.2 4.8 308.9 0.699 12,76 0.976
11,780 12,603 42,0 7.8 42,0 7.8 307.6 1,003 12,48 0.973
11,049 11,935 44,6 7.5 44,8 7.5 3(56.9 1.004 12.29 0.846
ABS VEL REL VEL MERID vEIL TANG VEL WHEZL SPEED
N oY % T N ouT N out N ouT
224,2 19T, 2242 187,86 186.8 197.3 124, 4 14,5 G. .
229.% 205,35 229.¢ 205.9 1652 205.4 119.8 14,2 G. 0
226,98 237,55 228.9 2075 186.4 237.¢ 115.5 12,8 . 0.
23,0 235.8  235.6 205.8 167.8 205.5 128, ¢ 10.3 0. 0.
232.8 1247 232.8 1G4.T 1832 1845 135, 7.8 3. ¢,
224,% 81,8 224.9 180.8 179,68 181.2 i35.5 4.5 3. o,
223.3 75,7 223.3 175,77 1Th.e 175.¢ 1240 14,6 5. 0.
2'5.3 168.8 2!5.8 168.8 160.4 1€7.2 1445 22.8 0. 0.
200.4 1517 210.4 151.7 146,95 150.4 147.7  16.G 9. ¢.
ABS MACH NO REL MACH NO MERID MACE KO PEAK SS
IN QUT iN ouT IN ouT MLCH NG
0.647 0.565 (.647 0.565 0.339 §.553 G,
0.664 §.592 (.664 0.992 0.3566 (.390 3.E6
0.668 0.598 0.668 §.598 3.57%  £.597 7.8%2
5.69% 0.586 0.692 §.5%6 §.579 {.9%5 G.844
9.685 0.566 0.685 0.566 0.957 (.58¢ G.€0
G.604 0.526 0.604 0.526 (.33 $.%926 J.col
0.661 0.9512 0.66!1 §.5i2 0.505 0.5%¢ 5.E81%
0.63% 0.40% 0.639 0.491 3.474 0 0.485 G.65¢
0.622 0.43% 0.622 0.438 0.443 (.4%5 0.622
PERCENT INCIDENCE DEY  D-FACT \EFF L0SS C0zF Lo AR
SPAN MEAN SS v RO T ZROT
5.%0 2.7 5.4 9.% 3.305 (. C.lol ¢ .06t
10,00 §.6 2.3 9.3 6.272 . s G. 3.643
15,00 8.5 0.2 9.0 0.264 0. o, AR 0.332
30,00 7.4 0. 8.7 £.255 0. J. cL20 8502
55.00 5.8 -1.4 g.e ¢.3'8 <. <. G026 .6zl
74,360 2.8 -4.3 8.1 0.334 &, . 5.487  9.047
85.00 2.0 -5.0 11,6 ¢.326 ¢. g .z 5,026
92.09 2.1 -4.9 16,7 8.324 4. J. .02z 0.622
65.00 2.7 -4,3 4.6 (.385 0. k 5,343 0.0643
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TABLE VIII. - Continued,

(u) 100 Percent of design speed; reading 2994

N ouT
3,335 23.42¢
2.718 22,771
2,045 22,1208
G.015 20,198
U505 17,873

14,820 153,178
12.5¢9 15,204

23S VEL

N UY
2'8,5 18,7
226.% 20'.¢
22708 22,2
228 T ot
o
223.5 1843
2'a,0 '38.8
21708 18l.%
2t 192,35
2:8.2 135.7

ABS MACH NO

IN SuT
9.627 5.555
0.655 G.577
$.857 0.58:
0.67% £.566
(.055 0.534
0.644 0.489
0.643 0.488
0.824 0.441
0.614 .385

PERCENT

SPAN MEZAN

5.50 15.¢
10,66 11.5

15,00 ‘0.5
30.00
50.00
70,00
85.00
9e.60
95.990

SR UU 9w
e v e, 8 e
e DD

© DI LD

VitV tutututuluty

ABS BrTa

N

N ~IO0N U O

G INTU ) =4 B O WO T

R S R R RN O Y]
Zz
r
!

> em -= —tufu Ty —
s O U T -3 O D e

(SR IRTIR SRS, BRSNSt

e}

w O
[V M%)

<o O
&

P V1 TV IS

ouT

3

W —a g - ~s CO U

TLOY Catu v il I N

s
-1

BE R RS IS N
-1

G 0 QO (L1 e
~LU 0 O i =T

= €O -

REL MACH NG

iN

.627
.655
.657
673
.655
.644
.643
.624
.614

INCIDENCE

SS
7.
4
3.
i.
0.
-2,
-3.
~2.
-2,

GWOMN ~— 3O

DO OO OO 0D

ouT

.555
577
.58t
.589
.5354
.485
.468
L4410
.385

s e e s a e
O OWOWU N D

4

MERID /T
IN G SUT
176,80 1526
18,3 200.9
189.7 20¢.@
1891 155.8

176.9  '34.1 -
189.5 138.5
162.0 180.5
1522 151.0
144.5 1335.0
CRID MACK NG
IN ouT
5.508 8.353
0.547 5.575
5.549 £.586
£.551  (.558
£.515 0.533
0.483 §.459
5.478 0.456
6.445  0.437
0.426 0.333
D-FACT EFF
90.305 ..
0.282 G.
6.265 .
0.312 ¢,
0.3%9 3.
0.372 0.
0.377 9.
2.39t 4.
0.473 0.

N

€D ey 1T U I

B B MO N U
O b I O =1 1. QU G

REL BETAT

<
<

RN

@O e -

LA ACE (V]

™~ O !
~ LU ED6S s b e D e

Ye)
M <>

[N W LS R R

NP

ESNOPIRE ) IS FRES RIS 0N

R <= I S-S TR RPN

et

L
<y
O

W~ ~1 00y e

—_— -

L0SS (OLFF
ToT

v e €D G LD e

OO O DO D

L1538
L1355

t

o -
@D -
< N

Ol -~ M
N -0l

n
~
w

PROF

G.13¢
L1359
12
.08
.063
N
12
L1350
.248

DO OO

Do UL Tt b

[+ B ST S TSR I ST R

S

fn t eoe

0) TV Ut O
P N7 N YR NIp-ty

RASE S D 4> I
o

TR

@y

S4 =1 10O 3 100 o) e
B GImINON G aOn

© e Oy e e
WD O WO WD WO O

™~

WHAZEL SPZED

iN
0.
d.

S =

Vo
a
Ve
G.
G.
-
V.
n
V.

ouT

OO DD DD

1D PELK S5
VEL R MACH NG

(%3

D D 0O O

© DO
R
N
N
o

L0OSS PARAM

00D OO O OO

07

059
NSH]
G493
.026
6i8
022
525
.25

.04

DB OO0 OO OO

PROT

. 050
L350
.040
.626
.018
022
.025
.025
. 046
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TABLE VIII. - Continued,

(v) 100 Percent of design speed; reading 2995

RaDI
IN ouT
23,396 23.421
22,718 22,711
22,045 22,126
20.015 20.196
17,315 17,873
14,600 15,178
12,509 13,264
11,786 12,605
11,048 11,935

ABS VEL

out
214,99 18o.4
222.% 1819
220,40 192,48
22,3 182.¢
2:5.8 176.4
2'6.3 183.2
24,9 153.)
212.9 141.8
2:5.8 124.9

ABS MACH NO

S OIIND =~ D NS W

ABS BETAM
N ouT
3.8 5.
3.5 5.
34,5 4,
%.5 3.
£0.0 2.
4.0 3,
£33 6.
44,8 7.
4.6 5.

REL VEL

N QUT
21£,9 188.¢
222.1 191,59
22V.4 1324
221.9 188.0
2i5.8 '7s5.4
216.3 183.4
2149 153.)
215.9 141.8
205.8 124.9

REL MACH NO

IN ouT IN
J.eie 9.530 0.o516
.64l 0.548  0.640
¢.639 0.959%1  0.638
{.2<5 0.541  (.845
{.63% 0.509 .63
3.633 0.471  5.835
0.833 0.442 0.633
0.6022 0.408 0.622
0.697 0.359 (G.o07

PERCENT INCIDENCE

SPaN MZAN SS

5.3 15.7 9.4
13,990 i2.7 5.4
15,60 1.7 .4
35.00 HR I 3.7
50.20 i5.2 3.4
72,00 5.8  -0.3
85.00. 5.1 -1.9
5.0 2.7 -2.3
95.00 4,7 -2.3

0ut

.53%
.548
.55i
54t
.505
AT
442
]

.359

OO OO O WD O O

a

<
r

[IRTE o B o a TSN Ss o)
. e e e
CUI OO~ NN

v~

€O EH T OO €D

REL BETAM
AN Ut
37.8 5.3
3.6 5.0
365 4.4
35.5 3.0
26,0 2.4
IR
L35 &2
t4.6  1.5
6.6 5.0

MERID VEL

IN
N
182,
iB2.
178,
i85,
163.
156,
150,
141,

[N S U AU R N SN ¢ BT ]

Ut
135.
161,

D>V O - --
0 0) - StV 10O O

N e (_n (—)‘) -J(-1)'}.)

MERID MACH NO

N

AR SERESOOION
SEVHm e e

O OO

<
]
ndl
[}
)

R

SO O

(SN
gt

[¥H

O OO Ld O Cr O C

(S 20 AN NV SR N N H

- N - O
N Ol e IO Is R o

0

~Nagomaad

N A R i e R )
oo @ 0 OO GO

T3 D O O OO

oo

©> s €

Lo dR TR B O )

TOTAL TEWP

IN
325.

524,

N
A%

~CO W LI !
[ B N R X - ¥}

Ol OF LW Lt el o)

O S G s e

RATIO
1,657
.53
.948
.926
.696
647
.999
000
.003

<

—_—e, DO D

TANG VEL

P4

BB N POl TV T U
WM ~5 ) 00Ty OO v s

IS WO @adginom

ouT
17,
e,
14

-

W N O N WO -3

[=JNevsneo RN NI

L58S CoTr

G

SUDY

¢
4]
P
-
J.
3
¢.
¢

.50
L0835
i2%
o
175

.255

#RO

n o

v,

al

[ R 2
Er em e -

.

1IN s O W =~ WO

[ENS
QY =300 O L5 0Dl (Y Y

L=
N -

TOTAL PRESS
IN

14
P4,
14,

14,
13,
13.
12.

12.
12.

.19

46
49
38
5¢4
18
83
65

45

RATIO
.904
660
.9€7
.978
.687
.978
.972
.90
944

DOOOOCTDT OO0

WHEEL SPEED

!

O OOOLOOOOO

N

ouT
©o0.

€O O DD OD

PEAK SS
MACH NO
.652
660
.77
.872
.843
. 764
712
.68¢8
.61

€3> D D DD

0SS PARAM

T07

{

O L OO OO O
(=33

PRC:

.061
L0649
.28
.¢16
.22
625
634
. 347

SO T O O ED

75
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TABLE VIII.

- Continued,

(w) 100 Percent of design speed; reading 3026

RAD (! A3S BETAM
iN cuT iN ouT
25,365 23.421 43,0 4.9
22,718 22,77t 57,4 4.5
22,045 ’2.126 37.1 4.9
20,015 20.196 57.9 301
17.516 17, 6:J 41,0 2.2
14,600 15,176 42.3 3.4
12,509 13,264 43,9 6.3
11,786 12.805 45,0 7.3
11,049 11,635 46.8 5.0
58S VEL REL VEL
- N GuT AN ouT
2134 1BJ.¢ 0 2134 180.0
2'8.7 843 2i8.7 184.3
2125 186.7 2135 1g8.7
2237 €501 220.7 185.!
22,4 1T 2'2.4 1T
24,2 57,8 2ti.2 157.8
213,88 144,83 213.8 144.8
2:8.9 1325 208.9 132.5
2(4.3 118.5 204.3 118.5
ABS MACH NO RzL MACH NO
IN ouT iN ouUT
$.539% 0.510 0.599 0.5:0
J.c28 (.524 0.628 0.524
§.€32 0.532 0.632 §.532
.64 0.532  0.641 0.532
0.619 0.4G63  (:61§ 0.493
0.61 0.456 0.619 0.456
0.635 0.418 (0.030 (0.4'8
0.618 0.382 (.618 10.382
0.602 0.341 0.602 0.341
PERCENT INCIDENCE DEv

SPAN MCAN )

5.00 21.9 14,7 1.t
i0.60 15.5 8.2 9.3
15,00 14.2 6.9 9.5
30,00 12.3 5.1 9.0
50.00 11.2 4.0 8.5
75,00 8.0 0.9 10.:
85.00 5.7 -1.3 13,2
94.00 5.1 -1.9 14,3
95.00 4,9 -2.1 12.1

REL BETAM

I ouT
43,0 4.9
37.4 4,5
JI.'J 4.0
37.9 5.1
41,0 2.2
42.3 5.4
43.6 6.3
45,0 7.3
4c.3 5.6

MERID VEL

iN
i53.
173,
175,
174,

[

oy,
156,
154,
148,
136,

O WM LUV IO

ouT
176G,
183,
186.
184.

T
17V,

157,
143
131,
118.

< PO U 00U m I~

MERID MACH NO

iN
0.439
0.499
0.504
0.506
0.487
0.458
0.454
0.437
0.4:2

D-FACT

0.377
0.358
0.345
£.347
0.370
0.401
0.447
0.487
0.540

ouT

.:)vd
1522
L5351
L5351
L4835
L4555
L4116
.379
.338

OO O E OO OO

EFF

DO KOO OO OO

TOTAL TEMP

IN  RATIO
523.6  5.963
i2s.2 0.997
B24.0 0.958
5186.7 §.997
515.5 0.9¢%
Z11.8 (.998
308.2  0.967
308.5 0.999
337.3 1.003

TANG VEIL

N ouT
143,4 13.2
133, 14,3
132,313
135.6  10.1
136.3 6.6
1420 3.5
148.1 16.0
148.5  16.9
146.0  10.3

LOSS COEFF

0V PROF

0.162 0.182
2.208 0.208
06.172 0.172
0.133 0.i03
0.068 (0.068
0.085 0.085
(.i50 0.158
0.216 0.216
0.269 0.260

TOTAL PRESS

iN RATIO
ta,13  0.531
14,42 0,932
14,40 0,959
14,11 0.975
13.52  0.985
15,10 0,981
©12.88 0,963
12,70 0.951
12,47 0.944

WHEEL SPEED
IN  oUT
0. 0.

OO_OOOOOO
[ = W =

MERID PEAK.SS
VEL R MACH NO

1.1e5 1.032
1,053 0.944
1.063 (.922
1,061 0.€97
1.066 0.846
1.668 0.775
0.633 0.724
0.886 0.655
0.844 0.673

LOSS PARAM

ToT PRGF

§.069 0.069
0.677 0.077
0.062 0.062
0.034 0.054
0.019 0.019
0.020 0.020
0.032 0.032
0.042 0.042
0.048 0.048
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TABLE VIII, - Continued,

(x) 110 Percent of design speed; reading 3023

RAD I
IN ouTt

23.396 23.421
22,718 22.771
22.045 22.126
20,015 20.196
7.315 17,673
14,800 15.176
12.509 15.264
11,786 12,603
11,049 11,935

ABS VEL

IN Ut
233.2 204.2
2846 210.7
2141
212.6
24>

)
§
1t
we o ma —a
[N RTREN: ¥ -]

L JT Oy O <
S oot

ABS BETAM

IN ouT
39.2
36.2
36.4
36.9
38.4
39.3
42,3
44,2
46.8

. o * .

N-JONVION B
NWUYI ~§ W g

REL VEL

iN ouT

204.2
210.7
214,18
212.6
202.8
182.F
166.3
154.3
134.2

[\ B AVA SN (NN (VR 0N VN N N
TV Ll U0 2 8w )
INO oY =~ U N
~WO gty Oy

ABS MACH NO REL MACH NO
IN out IN ouT
0.663 0.576 0.683 0.576
0.7461 0.547  5.70%  0.597
0.706 0.609 (.706 0.609
0.726 G.€10  0.729 (.610
£.733 0.585 0.733 0.535
0.726 0.528 0.7256 0.528
0.e66 0.480 0.8%5 0.480
0.679 0.444 0.679 0.444
0.665 0.385 0.863 (.385
PERCENT INCIDENCE DtV

SPAN {LAN SS

5.0 18.2 10.9 10.2
10.00 t4.2 7.0 10.1
15.00 13.6 6.5 3.9
30.00 11.4 4,2 9.2
50.00 8.6 1.4 8.5
70.60 5.0 -2.1 9.4
85.00 4.1 -2.9 13.3
98.00 4.3 -2,7 14.8
95.00 4.7 -2.3 12.8

REL BETAM
N out
39.2 5.0
36.2 4.7
36.4 4.4
36.9 5.3
38.4 2.1
39.5 2.7
42,3 6.5
44.2 7.3
46.5 5.5
MZRID VEL
IN ouT
180.7 203.4
167.4 210.0
197.6 213.5
200.8 212.3
196,71 262.8
190.6 182.6
174.4 165.3
1€4.9 152.8
154.5 133.5

MERID MACH NO

IN
0.5t4
0.565
0.58
0.583
0.574
0.562
0.515
0.487
0.456

ouT
.57

[e2 Weglul]
[ SN TS
W Ul

OO ODOODMNDDo
R
W
2
(81}

O OO D OO0
e s e s e e e s

TOTAL TEMP
N RATIO
354.6 0.995
533.0 0.997
331.7 0.998
327.0 0.994
321.4 0.993%
3i16.2 0.G69%
312.6 1.000
511,95 1.040¢
310.7 1,003
TANG veL
IN ouT
147.4  i7.7
124.4  17.2
145,90 16.5
156.3 2.2
1554 7.5
155.8 3.6
{58.5 18.7
160.2 2.1
163.2 12.8
LOSS COOfFF
70T PROF
0.t62 9.162
(.18 0.186
0.14% 0.149
3.056 (.09¢
0.¢62 0.0582
0.113 ¢.113
0.123 6.123
" 0.165 0.165
0.264 (.264

TOTAL PRESS
RAT{O

12

.20
.62
.62
.31
.67
.00
.3
.04
.84

OO OOOOOOoOOo

. 956
.948
.958
.972
.981
.987
. 966

A,

. 900

.933

WHEEL SPZED

IN  OUT
0. 0.
0. 0.
0. 9.
0. 0.
0. 0.
2. 0.
0. 0.
0. 0.
0. 0.
¥ERID PELK SS
VEL R MACH NO
1,126 1.058
1,064 1.024
1,080 i.014
1,057 0.966
1,033 9.637
0.958 0.620
0.928 0.745
0.927 0.733
0.864 0.753

LOSS PARAY
PRGT

T0

O OO0 OOoDO

-
l

.062
.fe¢
.U53
L0351
.018
.027
025
L0352
.049

OO D OO D O
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TABLE VIII, - Continued,

(v) 110 Percent of design speed; reading 3024

RAD{ ] ABS BETAM
IN QuT IN ouT
25.395 23.42! 45,2 4.9
22,718 22,7 39,5 4.5
22,045 22,126 38.6 4.3
20.015 20,196 38.9 5.6
17.315% 17,873 49,3 2.1
14,600 15.176 42,4 3.7
12.5¢9 13,264 44,4 7.4
11,785 12,603 45,9 1.5
11,049 11,935 47.8 4.9
ABS VEL REL VEL
IN ouT IN ouTt
228.4 200.3  228.4 200.3
240.6 203.9  240.6 203.9
241,86 206.4 241,86 206.4
246,90 206.8 246.0 206.8
245.7 189.4 240.7 189.4
238,10 172,00 230.1 1720
2277 1530.5 2277 150.5
223,53 136.3 225.5 136.3
222.6 121.7 222.6 1217
ABS MACH NO REL MACH NO
IN out IN ouT
0.645 0.562 0.645 0.582
0.686 0.575 0.686 0.57
0.691 0.584 0.891 0.584
0.711 0.591  0.711 0.591
0.702 0.544 0.702 0.544
0.675 0.495 0.675 0.435
0.871 0.433.  0.671 0.433
0.664 0.39% 0.664 0.39%
0.656 0.348 0.656 0.348
PERCENT INCIDENCE DEv
SPAN MEAN SS
5.00 24.2 16.9 10.!
10,00 17.4 10,1 9.9
15,00 15.8 - 8.5 8.8
30.00 13.4 6.2 9.4
50,00 10.5 3.3 8.5
70.00 8.1 1.0 10.4
85.00 6.3 -0.8 14.2
90.00 6.0 ~-1.0 14,5
95,00 6.0 ~1.0 12.0

REL BETAM

IN ouT
45,2 4.9
36.3 4.5
38.6 4.3
33.9 3.6
40,3 2.4
42.4 5.7
44,4 7.4
45.9 7.5
47.8 4.9

MERID VEL

iN cuT
160.8 169.6
186.1 20%.5
188.8 205.8
161.3 206.4
185.7 186.5
160.9 1717
182.6 146.2
156.9 135.1
149.4 121.2

MERID MACH NO

IN ouT
0.454 0.589
0.530 0.57%
0.540 0.582
0.553 0.5%0
0.536 0.544
0.498 (.494
0.479 0.429
0.462 0.387
0.440 0.347
D-FACT EFF
0.366 0.
0.383 0.
0.347 0.
0.347 ¢C.
0.387 0.
0.400 0.
0.463 0.
0.516 0.
0.576 0.

TOTAL TENP
{N  RAT{C
338.2 0.¢92
539.2 §.99%5
535.1  0.897
526.0 0.995
321.3 0.0%54
516.0 0.658
512.8 0,939
312,10 0.999
311,401,002
TANG VEL
iN ouT
162.2 17,0
i52.5 16,1
50,6 15,4
154.6 12.9
155.6 7.1
i55.2 11,8
159.4 18,5
te2.6  17.8
i65.0 10.5

LOSS COEFF

10T PROF

0.t72 0.172
0.227 0.227
0.161 0.191
0.113 0.113
0.101 9.101
0.064 (.064
0.147 0.147
0.215 0.215
0.280 0.280

TOTAL PRZSS

N RAT{O
15,18 §.958
15.65 0.959
15.63 0,043
15,31 5.938
14,55 (.072
13,72 0.483
15,28 0.662

13,12 0.945
12.95 0.930

WHEEL SPEED

iN ouT
0. d.
0. 0.’
0. 0.
0. g.
0. 2.
0. 0.
G. 0.
0. 0.
0. 0.

MERID PEAK SS
VEL R MACH NO
1 1 :

241 1,161
1.082 1.075
£.630 1.045
1,079 .02
1,031 0.945
1,310 0.848
6.618 0.708
§.861 §.774
0.811 0.764

LOSS PARAM

T07 PROF

0.08G 0.066
0.084 0.084
0.068 §.063
0.057 0.037
0.023 0.029
0.015 ¢.015
0.050 0.030
0.042 0.042
0.052 0.052
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TABLE VIHO. - Continued,

(2) 120 Percent of design speed; reading 3038

RaD I}

IN out
23.395 23.421
22.718 22.77!
22,045 22,126
20.015 20,196
17,315 17,673
14,800 15,176
12.509 13,264
11,780 12.603
11,049 11,935

i8S VEL

N uT
256.9 2!7.3
2e7.0 226.5
268.0 231.2
278.& 232.¢
2°".8 23L.3
286,01 234.4
28'.8 223.5
207.2 2.5
249.2 18L.9

ABS MACH NO

ABS BETAM
IN ouT
30.2 3.9
29.1 3.6
29,6 3.4
31 2.4
%.7 2.0
35.6 1.3
39,6 5.8
41,9 7.4
44,9 6.5
REL V&L
N cur
258,93 2iT.0
267.0 226.5
208,03 231.2
278.4 232,%
27T.8 230.3
280.0 234.4
26'.8 225.5
267.2 2i8.5
249.2 180.¢

RCL MACH NG

N U N
2.747 G.6i6  0.747
5,775 0.646  0.775
2.779 0.862 0.779
3.817 0.868 0.817
0.8'¢ 0.557 0.819
5.852 0.665 0.852
t.8£2 0.852 0.8
6.795 0.800 0.79
5.740 0.523  0.740

PERCENT  INCIDENCE

SPLN  MEAN  SS

500 9.2 1.9
12,00 .0 =0t
15.00 6.7 -0.6
30.00 5.5 -1.7
55,00 5.9 1.3
70,00 1.4 5.7
85.00 1.4 5.8
99.00 2.0 5.0
95.00 2.1 -4

OO OO0 OO

ouT

616
.646
.662
.668

~m

667
.683
.652
.600
.523

W BB 0D D D WO W
e
OO W WO

<
m
<

REL BETAM
iN_ ouT
30.2 3.9
25.1 3.6
25.6 3.4
3.1 2.4
3.7 2.0
3.6 1,3
39.6 5.8
41.9 7.4
4.0 8.5
MERID VEL
IN O ouT

223.7 216.5
2353.3 225.0
233.1 230.8
238.5 -231.8
225.5 230.2
232.5 23¢.4
217.2 222.¢
199.0 204.7
764 170.7

MERID MACH ND

IN

B

OCOOOMDDO L
NN O M MGG OO
WU WUILO O -

LW W OO

ocoocoocoodo
P N
Ol U8 L 4 08 o Wb O
O Ul — ~ VIV wWw — Ul
[AV IRV SRR SN« DI ANTR AV )

€3 D O O

O OO D6l

O Cr OO O

OOQ()OO(‘)‘(‘) n3 e

TOTAL TEMP
IN  RATIO
332.1 0.959
330.7 1,001
329.9 1.000
327.6 0.996
3247 0.994
321.1 0.997
318.4 0.997
5.8 1.000
315.2 1.004
TANG VEL
N ouT
136.4  14.9
129.9  14.L
32,2  13.5
143,7 8.7
62.1 8.0
185.5 5.4
i79.5  22.4
178.4  26.6
173.0  20.5

W (N -1 00 -~ O
BRI SN« ) B TN S IR 8 |

DINI =+ D S =n s

>
o
wm

DD
> .
[+2]
I~

TOTAL PRESS

i
14

15,
15,
14,

14

14,
14,
13.
12,

N

.67
00
00
87
.52
44
10
53
88

RATIO
943
L9547
.962
.669
.975
.976
.945
931
908

OO MOOOODTOOO

WHEEL SPEED

IN ouT
0. J.
0. 9.
3. J.
0. 3.
c. 0.
C. 0.
3. 2.
0. 0.
0. 0.
MERID PLAK SS
VEL R MACH NC
G.968 0.560
5.669 0.9%4
2.989 0.6z24
0.972 §.93¢
1.020 0.96¢
1,008 0.852
1,024 (.842
1.029 0.79%
1.002 0.740
L0SS PARAM:
TOT  PROF
¢.07% 0,07
0.062 0.060
0,041 0.04¢
0.028 0.028
5.020 0.020
0.016 0.016
0.631 0.031
06.049 0.049
0.055 0.0%5
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TABLE VIII, - Continued,

(aa) 120 Percent of design speed; reading 3039

RADI!

IN ouT
23.396 23.421
22.718 22,771
22,045 22,126
20,015 20,196
17.315 17,673

14,690 15,176
12,500 13,264
11,780 12,603
11,049 11,935
ABS VEL
N ouY
25,2 21,8
263.6 2'8.8
284.T 223.3%
2TH.2 2230
278.4 223.%
277,40 2'e.0
275,86 284.2
20..7 182.7
245,57 154.3
ABS MACH NO
IN ouT
5.715 0.592
0.756 0.6!8
§.761 0.632
5.788 0.637
0.817 0.642
0.822 0.627
2.821 0.591
0.774  0.527
0.725 0.442
PERCENT
SPAN MEAN
5.00 14,5
10.00 11,9
15,00 11.0
30.00 10,¢
50,00 7.6
70.80 3.3
85.00 2.5
98,00 3.2
95,00 3.6

cocoocoo oo

ABS BETAM
IN ouT
3.5 4.8
33,9 4.4
33,6 4.
3,7 2.3
3.4 2.0
37,5 - 2.3
40.6 7.1
43,4 7.9
45,5 3
REL VEL
N ouT
251.2 210.5
265.6 218.8
264,7 223.3
271.2 223.0
278.4 223.0
2774 218.0
275.9 204.2
260.7 182.7
245.0 152.3
REL MACH NO
iN o ouT
715 0.502
.756 0.618
761 0.632
.788  0.637
817 0.642
.822 0.627
.821  0.591
774 0.527
725 0.442

INCIDENCE DEV

SS

7.2 10.0
4.6 9.8
3.7 9.6
2.9 8.2
0.4 8.3
-3.8 8.9
-4,5 13.9
-3.9 14,9
-3.4  12.4

REL BETAM
IN Gyt
55.5 4.8
33.9 4.4
35.8 A4
35.7 2.3
37.4 2.0
37.5 2.5
40.6 Tl
43,1 7.6
45.5 5.3
MERID VEL
IN out
204.4 203.8
2'8.8 218.2
219.9 222.7
220.3 222.%
22t 1 222.8
220.) 215.8
209.3 202.7
190.5 180.9
171.9 153.6

MERID MACH NO

IN ouT
0.582 0.590
0.628 (.616
0.632 0.€3!
0.640 0.637
0.649 0.642
0.652 0.827
€.623 0.587
0.566 0.522
0.509 0.440
D-FACT EFF
0.357 0.
0.323 0.
0.335 0.
0.357 0.
0.382 .
0.358 0.
0.372 0.
0.410 0.
0.486 0.

TOTAL TEMP
IN  RATIO
333.6 0.995
337.2 0.997
336.2 0.36%
351,86 0.994
327.5 0.994
321.5 0.991
518.6 0.997
316.2 1,009
314,0 1.004
TANG VEL
IN T
146.0 17.5
146.9 16.8
147,4  15.8
158.1 9.1
169.2 7.8
169.0 8.6
179.7  25.3
178.0  25.2
174,7 14,4

L0SS COLZFF

TCT  PROF

0.163 0.163
0.183 0.193
0.142 (.142
0.096 0.098
¢.070 0.070
0.053 0.053
0.139 0.139
0.178 0.178
0.261 0.261

TOTAL PRESS

IN RATIO
15,33 0.953
15.87 0.939
15,83 0.955
15,52 0.9867
15,20 0.975
14,51 0.981
14,17 0.950
15.64 0.942
15.08 0.923

WHEEL SPEED
IN  ouT

OO OODOOC OO
OO0 OO O
e 4 s s e e = .

MERID PEAK SS
VEL R MACH NO

1,027 1.05
0.997 1.044
1.013 1.025
1,011 1,041
1.008 1.015
0.981 0.841
0.968 0.821
0.950 0.774
0.894 0.753
LOSS PARAM

T0T  PROF

0.062 (.062
0.071 0.071
0.051 0.05¢
0.032 0.032
0.020 0.020
0.013 0.013
0.029 0.029
0.035 0.035
0.048 0.048
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TABLE VIII. - Continued.

(bb) 120 Percent of design speed; reading 3040

RADI!

IN ouT
23.396 23.421
22.718 22,71
22.045 22,126
20.015 20.19%
17.315 17,673
14,600 15,176
12.509 13,264
11,785 12.603
11,049 11,935

ABS VEL
iN ouY
243.0 206.5
258.3 214.7
20i.4 218.7
268.5 220.5
2719 218.3
" 273.6 2%4.9
267.6 185.0
254.2 '62.9
284.7 140.8
ABS MACH NO
IN ouT
0.684 0.585
0.734 0.602
0.746 0.015
0.775 0.626
0.793 0.625
0.808 0.590
0.794 0.535
0.752 0.467
0.723 0.401
PERCENT
SPAN MEAN
5.00 20.8
19.00 15.2
15.00 14,2
30.00 13.1
50.00 10.1
70.00 4.9
85.00 4.1
90.00 4.3
95.00 5.2

INCIDENCE DEV

SS
13.5  10.1
7.9 9.9
7.0 9.9
5.8 9.1
3.0 8.
-2.2 9.9
-2.9 14,4
-2.7 14.6
-7 12,2

.
[AVEEN RS RV N« TN S Mo o]

ABS BETAM
IN  ouT
41,9 4,
37.1 4
37.1 4,
8.6 3.
39.9 1.
3.2 3,
2.3 1,
44,2 7.
471 5.

REL VEL

IN  OuT
243.0 209.5
358.3 214.7
- 281.4 218.7
268.5 220.5
271.9 218.0
2735 204.9
267.6 186.0
254.2 162.9
244.7 140.6
REL MACH NO

N ouT
0.684 0.585
0.734° 0.602
0.746 0.615
0.775 0.626
0.793 0.625
0.808 0.590
0.794 0.535
0.752 0.467
0.725 0.401

" 198,

REL BETAM

IN ouT
41,9
37.1
37.1
38.6
39.9
39,2
42,3
44,2
47,1

(SR RN T I TN N N N
N TN I,

MERID VEL

IN ouT
181.0 208.
205.9 214,
208.5 218,
209.8 220.
208.5 217,
212.0 204,
184.
161.
140,

182,
166.

-~ ~oyiooNwo
SO RNWO — O — ~}

MERID MACH NO

IN ouT
0.516 0.583
0.565 0.60
0.565 0.613
0.606 0.625
0.608 0.624
0.626 0.589
0.587 0.530
0.539 0.483
0.492 0.399
D-FACT EFF
0:365 0.
0.388 0.
0.357 0.
6.367 0.
0.3572 0.
0.390 0.
0.421 0.
0.474 0.
0.546 0.

TOTAL TEMP
[N RATIO
343.2 0.993
341.0 0.996
339.7 0.696
334.6 0.994
329.1 0.992
322.7 0.99%6
318.7 0.998
316.7 0.999
315.2 1,003
TANG VEL
IN . 0UT
162.1  17.7
156.0 156.8
157.6  16.7
167.6 12.5
174.8 6.7
172.0  11.8
179.9 24.4
177.3 21,7
176.3  12.6
LOSS COEFF
T0T = PROF
0.141  0.141
0.209 0.209
0.178 0.178
0.117 0.117
0.059 0.059
0.067 0.079
0.142 0.142
0.188 (.:88
0.264 0.264

TOTAL PRESS

iN RATIO
15,53 0.962
16.18 0.937
16,22 0.945
15,86 0.962
15.42 0.980
14,74 0.973
14,16 0.952
13,66 0.941
13,32 0.922

WHEEL SPEED

IN 0T
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 0.
0. 0.

MERID PEAK SS
VEL R MACH NO

1,153 1,152
1.040 1.097
1.046 1.089
1.049 1.105
1.045 1.060
0.965 0.909
0.931 0.849
0.887 0.815
0.841 0.818
LOSS PARAM

10T PROF

0.054 0.054
0.077 0.077
0.064 0.064
0.038 0.038
0.017 0.017
0.019 0.019
0.029 0.029
0.037 0.037
0.049 0.049
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TABLE VIII. - Concluded.

(cc) 120 Percent of design speed; reading 3042

RAD!1 _ABS BETAM
IN  oul N ouT
23,396 25.421  49.6 5.8
22.718 22,771 41,0 3.7
22.045 22.126 39.5 3.8
20.015 20,196 40,1 3.7
17.315 17,673 40,9 2.2
14,600 15,176  40.8 4.5
12,509 13,264 43,4 7.4
11,786 12.603  45.7 7.9
11,049 11,935  &7.3 6.1
ABS VEL REL VEL
IN ouT N OUT
23T.4 203.9  237.4 203.9
252.5 206.5 252.5 206.5
258.4 211.' - 258,84 211.1
264.3 217.2  264.3 217.2
259.5 212.8  280.5 212.8
268.2 198.0 268.2 198.0
258.0 173.3  258.0 173.3
248.7 158.2  249.7 156.2
203.2 139,7  2£3.2 139.7
ABS MACH NO  REL MACH NO
IN T IN OuT
0.662 0.566 0.662 0.566
0.713 0.575 0.713 0.575
0.734 0.59) 0.734 0.590
0.759 0.615 0.756 0.615
0.784 0.608 0.784 0.608
0.789 0.567 0.789 0.567
0.762 0.497 0.762 0.497
0.736 0.447 0.736 0.447
0.717 0.398 0.717 0.398
PERCENT  INCIDENCE  DEV
SPAN MEAN  SS
5.00 28.6 21.3 9.0
10,00  19.1 11.8 0.1
15.00 16.6 9.4 9.3
30.00 14.6 7.3 9.5
50.00 11.1 3.9 8.6
70.00 6.5 -0.6 11.2
85.00 5.3 1.8 14,2
90.00 5.8 ~-1.3 14.8
95.00 5.4 1.6 13.2

REL BETAM
IN ouT
49,6 5.8
41,0 3,
39.5 3.
40.Y 3,
40.9 2.
40.8 4,
45.4 71,
5.7 1.
47.3 6.
MERID VEL
IN  OuT
153.8 203.4
190.5 206.1
199.4 210.6
202.2 216.8
203.7 212.6
203.1 197.3
187.4 171.9
174.5 154.7
164.9 138.9

MERID MACH NO

IN CuT
0.429 0.565
0.538 (.574
0.566 0.589
0.581 0.613
0.583 0.607
0.597 0.566
0.557 0.492
0.515 0.442
0.486 (.39
D-FACT EFF
0.411 9,
0.406 0.
0.392 0.
0.371 ¢,
0.386 0.
0.402 0.
0.449 0.
0.493 0.
0.545 0.

— O TIN 1O~

TOTAL TEWP
[N RATIO
348:3 0.987
343.9 (0,995
341.7 0.99
336.4 0.995
330.1 0.992
325.3 0.997
518.6 0.998
317.1 0,999
316.1 1,001
TANG VEL
N ouT
180.9 13.4
165.7 13.3
164.3 13.9
1703 14.0
176.5 8.3
175.2  15.7
1773 22.2
178.6  21.5
178.8.  14.8
LOSS COEFF
10T PROF
0.17t 0.171
0.257 0.257
0.242 0.242
0.138 0.138
0.092 0.092
0.064 0.094
0.140 0.140
0.193. 0.193
0.261 0.26!

TOTAL. PRESS

IN  RATIO
15.49 0.957
16.12 0.926
16.30 0.927
16.04 0.956
15.60 0.969
14.87 0.968
14.09 0.955
13,74 0.042
13.49 0.924

WHEEL SPEED
IN  O0UT

DO ODODIO O OO
e s e e e e s e =
OO O 00O 0 OO

MERID PEAK SS -
VEL R MACH NO

1.323 1.264
1.082 1.158
1.05 1,131
1.072 .12t
1.044 1,074
0.972 0.943
0.917 0.861
0.887 0.849
0.842 0.817
LOSS PARAM

ToT PROF

0.065 0.065
0.055 0.095
0.087 0.087
0.045 0.045
0.026 0.026
0.023 0.025
0.029 0.029
0.038 0.038
0.048 (0.048



Flow path coordinates

Axial Radius, r, cm

Instrumentation survey planes: distance, inner | outer
Station 17 Z, cm
R— / 2 3 -7.620 | 10.160 | 25.400
a-2.48 25.400
24 AN 250 533?2
£ 5,049 2. 34
= .17 24.194
Y 10.130 2.1%
2 25.400 | 10.160
s 2.952 | 11.125
8 432,492 | 11.38
33.762 | 11.430
36.576 | 11.430
0 40.000 | 11.430 | 24.130
'8 8 15 24 3Survey planes.
Axial dlstance from rotor blade hub Ieadlng edge shads
Z, cm
Figure 1. - Flow path and instrumentation locations for stage 53.
/—Orifice —
fow — . A
& $ : i R R Lo (s
= Inlet throttle valves — ——
—
Collector throttle valve— Plenum— |
Gear box— ~Collector / i
Drive  \ \ / ~Test stage {
motor— \ Qj [restsis I

Vacuum exhauster piping—
\
- - \

Atmospheric exhauster piping—._ |

CD-10916-11

Figure 2. - Single-stage compressor facility.
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Figure 3. - Rotor 53.

Figure 4. - Stator 53.




= Two null

Total )
temperature ~ /' 5:;:25;29
bl 2 :la;); fa‘::gIe
:)L:szsir/e,/ measurement
C-67-3836
(a) Combination total pressure, total temperature, and (b) Static pressure probe (8° wedge),

flow angle probe (double barrel probe).

Figure 5. - Sensing probes.

= Combination probe
= Wedge probe

= Wall static pressure taps

26.5° 3.9

42.5%wfat5, 00
(a) Station 1. (b) Station 2 (c) Station 3.

Figure 6. - Circumferential location of instrumentation at measuring stations (looking downstream).
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PERCENT '
DESIGN / A A

SPEED 71 A
70

TEMPERATURE -Brg 80
RISE 0 90

A 110
— 0

120
3 DESIGN POINT!
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