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NOTICE

This report was prepared as an account of Government-sponsored work.
Neither the United States, nor the National Aeronautics and Space Admin-
istration (NASA), nor any person acting on behalf of NASA:

A.) Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the infor-
mation contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B.) Assumes any liabilities with respect to the use of, or for damages
resulting from the use of, any information, apparatus, method, or
process disclosed in this report.

As used above, “person acting on behalf of NASA” includes any employee
or contractor of NASA, or employee of such contractor, to the extent that
such employee or contractor of NASA or employee of such contractor pre-
pares, disseminates, or provides access to any information pursuant to his
employment or contract with NASA, or his employment with such
contractor.

Requests for copies of this report should be referred to:

National Aeronautics and Space Administration
Scientific and Technical Information Facility
P.O. Box 33

College Park, Md. 20740
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SUMMARY

A single stage experimental investigation of a wvariable camber inlet
guide vane, rotor, and variable geometry stator was conducted to determine
the influence of radizl and circumferential inlet flow distortion on the
stage overall performance characteristics and stall margin. Tests were
conducted with two settings of the variable camber guide vane, referred
to as sea level takeoff (SLTO) and cruise configurations. Both config-
urations were tested at 70, 80, and 100% of the SLTO design equivalent
rotor speed. The 707 speed condition was the design cruise rotor speed

and corresponds to a supersonic flight Mach number of approximately three.

The stage had a hub/tip ratio of approximately 0.5 and a tip diameter
of approximately 43 inches, and in general resembled the front stage of
a compressor for a high cruise flight Mach number engine. The variable
geometry guide vane was designed with 63-Series airfoils and comprised a
fixed foréard segment and two articulated flaps. The rotoxr was designed
with circular arc airfoils and had a tip inlet relative Mach number of
1.15. The variable geometry stator was designed with 65-Series airfoils
and comprised two adjustable segments that permitted variation of the

leading and trailing edge metal angles.

When operating at SLTO design rotor speed in the SLTO configuration,
the radial and circumferential distortion resulted in 29 and 40% reduc-
tions in stall margin, respectively. At cruise rotor speed with radial

digstortion the stall margin for the cruise configuration was 16.5% greater



than that for the SLTO configuration with distortion. The stall margin
of the cruise configuration at cruise rotor speed with circumferential
distortion was 19% greater than that for the SLTO configuration with
distortign. The circumferential distortion caused a slightly greater

loss in stage efficiency tham the radial distortion.

INTRODUCTION

The decrease in compressor inlet flow and, hence, axial velocity
between the sea level takeoff (SLTO) design point and the cruise design
point of high £light Mach number turbojet engines imposes a wide inci-
dence angle operating range requirement on the compressor front stage
rotor. Distortion of the compressor inlet flow can result from aircraft/
engine inlet flow nonuniformities and/or flow instabilities. Distortion
will result in further reduction in local .inlet axial velocity and, con-
sequently, further increase in local incidence angle to levels that may

result in significant loss in compressor efficiency and stall margin.

An experimental investigation was conducted with a single stage com-
pressor to evaluate the extent that variable geometry concepts for inlet
guide vanes and stators can be applied to provide adjustment of the blade
section wvelocity triangles and thereby increase the stable operating
range of compressor front stages. A variable camber inlet guide vane,
rotor, and two variable-geometry stator configurations (designated Stator A
and Stator B) were designed, fabricated, and tested with uniform inlet
flow over a range of equivalent rotor speeds from 50 to 110% of the SLTO
design rotor speed. Overall and blade element performance data for the
undistorted inlet flow tests of the Statoxr A and Sfator B stages are
presented in References 2 and 3, respectively. The stage with Stator B
was selected for subsequent overall performance tests with (1) circumfer-
entially distorted inlet flow generated by means of a 90~degree sector
distortion screen and (2) radially distorted inlet flow generated by
means of a 360-degree radial distortion screen that covered 407 of the
outer annulus area. The distortion screen porosity was selected to pro-
vide a total pressure drop of 7% at a stage inlet Mach number of 0.42.

Tests with the two distorted inlet flow conditions were conducted with



two settings of the variable camber guide vane and variable geometry
stator blading referred to as .SLTO and cruise configurations. The
cruise rotative speed was selected as 70% of the SLTO value and corre-
sponds to a supergonic flight Mach number of approximately three.

Details of the aerodynamic and mechanical design of the stage blading
and compressor rig are presented in Reference 1. This report presents the
overall performance results obtained with the Stator B stage operating

with circumferential and radial inlet flow distortion.

TEST EQUIPMENT
Facility

Details of the compressor research facility, test rig, blading design,
and instrumentation for the tests with undistorted inlet flow are pre-—
sented in References 1 and 3. A description of the test equipment par-

ticular to the distorted inlet flow test program is presented below.

Variable-Geometry Stage Description

A sketch of the variable-geometry stage is shown in figure 1 and

pertinant flowpath dimensions are shown in figure 2.

Two design settings of the wvariable camber inlet guide vane and
variable-geometry stator blading are referred to as sea level takeoff (SLTO)
and cruise configurations. The SLTO configuration was designed to provide
axial inlet flow (zeroc rotor pféwhirl) at the exit of the inlet guide wvane
and near-axial stator exit flow. The cruise configuration was designed
to provide 35-degree hub/20-degree tip rotor prewhirl and 30-degree
hub/25-degree tip stator exit air angle distribution. The variable camber
guide vane comprised a fixed leading edge segment and two articulated
flap segments. The variable-geometry stator had adjustable leading and
trailing edge metal angles by virtue of two variable-chord-angle segments.
Photographs and section views of the guide vane and statSr are shown in
figure 3 to illustrate the SLTO and cruise configurations. Gecmetry
details of the variable-camber inlet puide vane, rotor, and Stator B
are summarized in table la, 1b, and lc. Symbols and performance var-

iables are defined in Appendix A.



Table 1. Design Data

a, Ipnlet Guide Vane Geometry

Airfoil Series: 63
No. of Blades: 20
Aspect Ratio: 2.642
Thickness Ratio: 0.09

SLTO Configuration

Percent Span K K ) o
(from tip) 1 2 ¢ Y c o )
20 -20.2 5.4 25.6 1.2 4,55 1.412 Approximately
70 -20.2 3.7 23.9 0.5 4,55 1.245 1.0 Degree
50 -20.2 1.9 22.1 -0.2 4.55 1.080 Estimated
30 -20.2 0.3 20.5 -0.9 4 .55 0.913
10 -20.2 -1.6 18.6 ~-1.6 4.55 0.748
Cruise Configuration
Percent Span o o
(from tip) Ky K2 ® Y c o 6
90 -20.2 36.0 56.2 21.1 4.47 1.412 2.2
70 -20.2 34.3 54.5 20.5 4.47 1.245 3.2
50 -20.2 32.5 52.7 19.9° ° 4.47 1.080 4.3
30 -20.2 30.9 51.1 19.2 4.47. 0.913 5.9
10 -20.2 29.0 49,2 18.5 &.47 0.748 7.1



Airfoil Series:

No. of Blades: 34
Aspect Ratio: 2.829
SLTO Configuration
Percent Span K
(from tip) 1
20 48.6
70 52.5
50 56.1
30 59.6
10 63.2

Cruise Configuration

Percent Span
(from tip)

90 -

70

50

30 a
10

Same
Same
Same
Same
Same

as
as
as
as
as

Table 1.

b. Rotor Geometry

Circular Arc

Ko ¢ ¥° m
18.8 29.8 31.2 1.4
32.5 20.0 41.2 1.4
42.1 14.0 48.2 1.2
48.6 1.0 53.6 0.4
52.9 10.3 57.9 0.0

Ko @ ~° im

SLTO Configuration -1
SLTO Configuration 2
SLTO Configuration &4,
SLTO Configuration 4
SLTO Configuration 4

Same
Same
Same
Same
Same

as
as
as
as
as

Design Data {Continued)

g t/e
1.42 0.0744
1.30 0.0641
1.20 0.0542
1.12 0.0445
1.06 0.0355

o t/e

SLTO Configuration
SLTO Configuration
SLTO Configuration
SLTO Configuration
SLTO Configuration
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0.024
0.024
0.033
0.058
0.097

0.030
0.018
0.030
0,064
0.125



Airfoil Series:
No. of Blades:
Aspect Ratio:
Thickness Ratio:

SLTO Configuration

Percent Span
(from tip)

20
70
50
30
10

Table 1,
Ce.
65
40
2,939
0.08
K1 Ky @
40.9 -8.7 49.6
37.1 ~7.5 44,6
34,7 -7.5 42,2
34.0 -8.0 42,0

36.0 -8.9 44,9

Cruise Configuration

Percent Span
(from tip)

90
70
50
30
10

K1 Ky ¢
49.9  17.3  ----
46.1  18.5  =---
43.7  18.5  =m-n
43,0  18.0  =---
45.0  17.1  =m--

Design Data (Continued)

Stator B Geometry
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0.026
0.025
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0.040
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6.030
0.024
0,027



Distortion Screens

Two distortion screens were designed and fabricated for these tests:
one 90-degree sector screen for circumferential distortion of the inlet
flow, and one 360-degree screen that covered the outer 40% annulus area
for radial distortion of the inlet flow. The screens were designed to
provide a total pressure loss,

Pmax - Pmin

T
max

= 0.067.

This total pressure loss gave the same axial velocity distortion at the
rig design inlet Mach number of 0.42 (at the screen location) as that
calculated for a total pressure loss of .0.15 at a Mach number of 0.6.
The required screen porosity was obtained as a function of

(Ppax Vg
refer to the average velocity equivalent pressure and Mach number immée-

- P /g and M from Reference 4. The terms gq and M
min’ "’ “avg avg avg a

diately downstream of the screen. Both screens had a 0.028-inch diameter
wire on a 4 mesh,

The screen was located 9.7 inches upstream of the inlet guide vane
leading edge, as shown in figure 2. Photographs showing the radial
and circumferential distortion screens are presented in figures 4 and 5,

respectively.

Instrumentation

Overall performance with distorted inlet flow was based on measure—
ments obtained at Instrumentation Stations 0 and 2A, shown in figures 1
and 2. TFour radial rakes spaced approximately 90 degrees apart and
having Kiel type total pressure sensors at the 10, 30, 50, 70, and 20%
span positions (from the outer wall) were located at Station 0. Four
approximately equally spaced wall pressure taps were provided on both
the inner and outer wall at Station 0 for static pressure measurement.
The circumferential locations of these instruments relative to the 90-
degree distortion screen are shown in figure 6. Weight flow was measured
using an orifice in the inlet duct, and inlet temperature was measured
in the inlet plenum chamber. Rotor speed was measured by means of an

electromagnetic sensor.



The circumferential locations of instruments at Station 2A are shown
in figure 7. Stage'exit total pressure was measured by means of circum-
ferential rake probes. For the radial distortion, two probes were used;
one probe had three l4-tube rakes at 10, 50, and 90% span and the other
probe had two l4-tube rakes at 30 and 70% span. These probes were posi-
tioned 18 degrees apart. A third probe having two l4-tube rakes at 30
and 70% span was installed for the circumferential distortion test.

This probe was located in the expected region of distorted flow at
Station 2A as shown in figure 7. The probe was repositioned radially
for each test point to cover the 10, 30, 50, 70, and 20% span locatioms.
The three rake probes could also be repositioned in circumferential
slots to keep the stator wakes approximately centered on the rakes

when the stator geometry was changed from the.SLTO to the cruise con-
figuration. Two Kiel head radial rakes were also used at Station 2A
for. total pressure measurement, One rake was connected to manometers
for the purpose of setting pressure ratio conditions and the other rake
was close—-coupled to fast response pressure transducers for stall tran—
sient total pressure measurements. For the circumferential distortion
tests an additional radial rake was installed to ‘provide stall transient
measurements in the distorted as well as in the undistorted flow regiomn.
Static pressure at Station 2A was measured by means of four static pres-

sure taps on the inner and outer wall, located as shown in figure 7.

Stage exit temperature was measured by means of four radial total
temperature rakes spaced approximately 90 degrees apart. The data

recording system is described in Reference 3.



PROCEDURES

Test Procedure

Overall performance data weré obtained for the SLTO and cruise
geometry coniigurations of ‘the variable-geometry stage at rotor speeds
of 70, 80, and 100% of the design equivalent rotor speed. TFour data
points were recorded at each rotor speed to define the stage character-
istic from choke to stall. The approximate steady-state stall point
was determined from rotor blade strain gage output monitored on oscil-
loscopes and stage exit total pressure indicated on manometers. The

near stall point was set as close to the stall flow as practical.

Transient measurements of orifice pressures, stage inlet and exit
total pressures, and rotor speed were obtained at the rate of 600 samples
per minute as the stage was operated inte and out of stall at each rotor
spead to precisely define the stall point. This procedure is described

in more detail in Reference 3.

Data Reduction Procedure

Two different methods of data reduction were utilized to calculate
overall performance for the radial and the circumferential distortion
configurations. For the radial distortion, the method described in
Reference 2 was used with the exception that stage inlet total pressure
was the mass flow average value calculated from the Station 0 radial
rake total pressure data rather than the plenum pressure. Linear inter—
polation between the Station O inner and outer wall static pressures
was used to define local Mach number and weight flow. Stage exit pressure
was obtained by mass-flow averaging the wake probe data first circum-
ferentially at each span location (to define the radial profile) and then
mass—-flow averaging ?adially. Linear interpolation between inner and
outer wall static pressure data was used to define local Mach number

and weight flow at Station 2A.

The stage exit average temperature was obtained by arithmetically
averaging the four radial rake temperature measurements at each of five
span locations to obtain a radial profile, and subsequently calculating

the mass-flow average of the radial profile.

All of the pressure and temperature data were corrected to NASA

standard conditions.



Because the existing data reduction computer programs were not
designed to handle an asymmetric flow distribution, a separate computer
program was prepared for calculation of overall performance for the
circumferential (90-degree sector screen)-distortion configuration. Two
sets of radial profiles of total pressure and total temperature were
generated by means of the instrumentation located in and out of the
distorted flow regioms at Stations O and 2A. The radial static pressure
distributions at Station 0 and 2A were based on linear interpolation of
the appropriate inner and outer wall static pressures. Mass-flow average
values of total pressure and total temperature were thus obtained for
the distorted and undistorted flow. Assuming that the circumferential
distribution of distorted and undistorted flow maintained approximately
the same proportion between Station 0 and Station 2A, the coverall average

pressures and temperatures were obtained on an area~weighted basis as

follows:
= (3) P0 undistorted + (D PO distorted
P =
0 4
5 . (3) Pos undistorted ¥ P Pop aistorted
24 4
and
- (3) TZA undistorted + (1) TZA distorted
Top = 5

PRESENTATION OF DATA

Distortion Screen Total Pressure Loss

The total pressure loss achieved with the radial and circumferential
distortion screens is presented in figure 8. The design values of total
pressure loss for inlet Mach numbers of 0.6 and 0.42 are shown for com-
parison with the data. The measured total pressure loss for both screen
configurations is in good agreement with the design pressure loss of
0.067 for a Mach number of 0.42., A reasonable extrapolation of the
data includes the design pressure loss of 0.15 for am inlet Mach number

. of 0.6. The data curves approximate lines of constant axial veloecity

10



ratio across the screens. Typical radial and circumferential distributions
of total and static pressure at Station O obtained with the two distortion
screens are shown in figures 9 and 10, respectively. Static pressure
distributions for undistorted flow are included for comparison. - The Mach

numbers in figures 8 through 10 refer to the high pressure flow region.

Overall Performance

Stage pressure ratio and adiabatic efficiencies obtained with the
radially distorted inlet flow are presented in figure 11 for the SLTO
configuration and figure 12 for the cruise configuration. Owerall per-
formance results for the circumferentially distorted inlet flow are
presented in figures 13 and 14 for the SLTO and cruise ponfigurations;
respectively. In each figure the stall line and the data points omn the
stall line were obtained from stall tramsient data. Pressure ratio and
efficiency obtained with undistorted inlet flow {(Reference 3) are inciuded
in the figures for comparative purposes. In general, the pressure rise
characteristics in figures 11 through 14 indicate a significiant change
in the stall line at high rotor speeds and very little change at the
low rotor speed. The stall lines for the SLTO and cruise configurations
with undistorted and distorted inlet flow are compared in figure 15.

The SLT0 configuration stage peak efficiency in figure 11 does not appear
to be affected by the radial distortion. The cruise configuration peak
efficiency shown in figure 12 ig down approximately 2 points. The circum-
ferential distortion affected the peak efficiencies of both the SLTO and
cruise coﬂfigurations, with the largest reduction in efficiency, about

5 points, occurring with the cruise configuration. No firm conclusions
can be drawn with respect to efficiency because of the simplified tech-

niques used in averaging for circumferential distertion.

The influence of the two distoxtion conditions on the stall margins
was evaluated on the basis of a pseudo operating line connecting the SLTO

and cruise design points as shown in figure 16. Referring to the points

11



labeled A and B on the typical constant rotor speed line in the figure,

the stall margin is defined as

Po \ Py
WJi/s), \W/8/5),
P x 100
__R_
ENCTEIN

where PR is the stage pressure ratic and subscripts A and B refer to the
intersection of the speed line with the operating line and stall line,
respectively. Discussion of the significance of this stall margin defini-

tion is presented in Appendix C.

The 100 and 70% rotor speed lines of the SLTO and cruise configurations
operating with radial and circumferential distortion were evaluated in
this manner., The results are presented in table 2. In general, for
undistorted flow, the SLTO configuration had slightly greater stall
margin than the cruise configuration at 100%Z of design equivalent rotor
speed (SLTO conditions); and the cruise configuration had slightly greater
stall margin than the SLTO configuration at 70% of design rotor speed
(cruise) conditions. At cruise conditions (70% speed) the cruise config-
uration stall margin with radial distortion was 16.5% greater than that
of the SLTO configuration. With circumferential distortion the stall
margin of the cruise configuration at cruise operating conditions was
approximately 197 greater than that of the SLTO configuration. These
comparisons reflect the apparent compensation of the cruise configuration
rotor prewhirl for the reduced axial velocities (in the distorted flow
region) which tend to maintain tolerable roter incidence conditions. A
tabulation of basic data obtained from the distortion tests is presented
in tables B~1 and B-2 of Appendix B. The undistorted results are given

in reference 3.

12



Table 2., Evaluvation of Stall Margin

Configuration SLTO Cruise
Percent Design Equivalent Rotor Speed 100 70 100 70
S$tall Margin: Undistorted,% 48 37 40 39
Stall Margin: Radial

Distortion,% 34 24 31 28
Stall Margin: Circumferential
Distortion,% 29 32 29 38
References

"Single Stage Experimental Evaluation of Variable Geometry Guide
Vanes and Stators, Part I - Analysis and Design,' NASA CR-54554,
PWA FR-2112.

"Single Stage Experimental Evaluation of Variable Geometry Guide
Vanes and Stator Blading, Part IIT - Data and Performance for

Variable Camber Guide Vanes and Stator A," NASA CR-54556, PWA FR-2638.

''Single Stage Experimental Evaluation of Variable Geometry Guide
Vanes and Stators, Part IV - Data and Performance for Variable

Camber Guide Vanes and Stator B," NASA CR-54557, PWA FR-2639.

"Variation with Mach number of Static and Total Pressure through

Various Screens,' NACA CB MNo. L5F28.
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Figure 4. 360-Deg Radial Distortion Screen FC 14927
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Figure 5. 90-Deg Circumferential Distortion FC 14937
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Figure 9,

Radial Distribution of Total and Static Pressure at Station O, Sea Level Takeoff
Configuration, 100% Equivalent Rotor Speed, Near Design Flow
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Figure 10.
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Operating Line For Evaluation of Stall Margin
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APPENDIX A

DEFINITION OF SYMBOLS' AND PERFORMANCE VARTABLES

Subscripts

0
24

B

Superscripts

Definition of Symbols

Flow path annular area, fr2
Chord length, in,

Incidence Angle, deg (based on equivalent circular
arc meanline for stators)

Mach number

Total pressure, psia

Stage total pressure ratio
Static pressure, psia

Blade spacing, in.

Sea level takeoff

Total temperature, °R

Blade maximum thickness, in.
Actual flow rate, lby/sec
Blade chord angle, deg

Ratioc of total pressure to NASA standard sea level
pressure of 2116 psf

Deviation angle, deg
Adiabatic efficiency

Ratio of total temperature to NASA standard sea
level temperature of 518.7°R

Blade metal angle, deg (based on equivalent circu-
lar arc meanline for stator vanes)

Solidity, cfS

Blade camber angle, deg (based on equivalent circu-
lar arc meanline for stator vanes)

Compressor inlet instrumentation station
Stator exit instrumentation station
Point on operating line

Point on stall line

Mass average value

29



DEFINITION OF PERFORMANCE VARIABLES

Stage Pressure Ratio:

Hi|
N
[

"clll

o}

-——————Cgrrected Flow:

w.f8/ 6
Corrected Specific Flow:

we
5A

A

Corrected Rotor Speed:

NAG

tic Efficiency:

S o
(PzA/PD) Yy -1
-1

Toa/518.7

30



APPENDIX B
BASIC DISTORTION DATA

This appendix presents basic distortion data in tabular form. The
following data are presgented:
1. Wall static pressures for Instrumentation Stations 0, 1, 2,
and 2A (See figure 1.)

2, Total pressure at 10, 30, 50, 70, and 90% span from tip
for Instrumentation Stations 0 and 2A

3. Total temperature at 10, 30, 50, 70, and 90% span from tip
for Instrumentation Station ZA.
Data for the test with 360-degree radial distortion are presented in
table B-l1. Data for the test with 90-degree circumferential distortion

are presented in table B-2. ZRXach page of the tables represents one data
WVE
. &

speed, Data omissions in the tables indicate faulty data; these data

point and is identified accordingly by , data point number, and rotor

were not used in the performance calculations.

The circumferential locations (circ. loc. deg.) refer to those shown
in the instrumentation diagrams in figures 6 and 7 for Stations 0 and 2A.
The circumferential locations for the Station 1 and 2 static pressure

datd are referenced to the O-degree location indicated in these figures.

21



(42

CIRC.
LOCs
DEGa

45
1385
225
315

Table B-1. Basic Distortion Data 360-Degree Radial Distortionl

WS = 147PY
360 DEGREE RADIAL DISTORTION

STATICN 2

TIP

144050
laa327
144037
l4.021

¥ (DTG

.

15
-

B

=Us

144150
14157
1441567
l44164

£)

231

leeQ51 .

SLTO CONFIGURATION

Clac,

LOCs
DEG.

« c O
U o

LRSS

[\S 28 Bl
o o

CIRC,.
LaC,
DEG.

-

285

2290

CIRC.
LOC.
DEG.

9

99
189
279

CIRC,
LOC,.
BEG.

154305

Pen)Pp /. /98s|

PCINT NUMBER 222,

76 % EQUIVALIWT ROTOR SFFID

WALL  STATICS
CIRC.
STATICN 1 LOC, STATION 2
TIiP HUB DEG. TIP HUB~
13.927 10 * 154345
13.914 144225 9he5 16414 15,352
13.211 1390 16013 15,348
134935 144247 272 5403
DISCAHARGE TOTAL TEMPERATURE
STATION 2A
PERCENT SPAM FRCM TIP
i az 5¢C LY o0
5334850 527.110 521.720 520.17¢C 519.010
£33.850 527.110 522109 519390 520« 940
532.880 5264347 5204940 5204940 5184620
5204177
INLET TOTAL PRESSURE
STATION 0
PERCENT SPAN FROM TIP
10 ac 50 70 90
14,3288 14,423 144597 le.698 la,599
124391 la.422 144710 14.705 144704
14378 14,373 144714 14699 14702
144382 144412 144692 144593 144700
DISCHARGE TQTAL PRESSURE
STATION 24
PEPCENT SPAN FROWM T1pP
10 3c 50 70 90
17.694 17.161 164867
17.396 164959
25545 387 359 l.5 &
15.281 164353 16.021 15.187 164413

%

1543862

]

|
|

CIRCe
LOCs.
DEG

45
9

19245
306

9

lee054

STATION 24
TIP Hug
15.294 164059
164368 16.022
164343 164098
154315 16,938



£E

315

STATION

TIF
Ize5ls i4
L3504 l&
“3e712 1s
13eve2 i

Table B-1.
W"‘/%‘ x /63,707

Pen)Py = 11862

Basic Distortion Data 360-Degree Radial Distortion (Continued)

350 DOGNMDE UADIAL CISToRTION POINT “UMRER 223,
SLTO CONEIGURATION T0 Y FQUIVALFNT ROTBw opfr? o
SALL O STATICS
CIRCa CIRT, CIRS,
3 LaCe LTATIZL L Lol STATION 2 Lac,
s CEL, Ti2 1 Dol TP e SEG,
W25 7 3 134757 10 + 184122 45
WIED 132 13,732 14,1233 4,5 15,124 15.130 EL]
o T3 13745 124732 18 13,858 15,150 19345
23i4 2aces  10.T7T4 144122 270 15,212 305
DISCHARGE TOTAL TE'PIRFTUNS
STAYIZ) 2A
CIRC. PERZENT SPAM FROW TIP
LAY
DEG 1 20 50 70 90
51 52,137 LL7,500  E243.052 5&4l.247 E41,34)
185 S5Zwa747 3424303 5430457 BL&l,n4D 5L2,250
83 33l.330 34T 100 5534870 5414030 542.250
332 341,022
1LLOT TOTAL prgssune
STATICY 9
CIile PENCE.LT SPAN FR0V TIp
L2C
DZ35a 12 a0 50 10 o0
9 144255 le,333 1445672 14,686 14524
':."9 1'5rn‘332 -40347 14-592 llrsf)e? 140?04
lac 143504 1L.320 14702 l..59% 14,6383
27% 1ne312 AT Y 15,688 16,692 14,593
DISCHARSE TOTAL PRESSURE
STATICN 24
o G To PERCET 3PAY FRO™ TIP
Lole
DEZe i 37 52 7% 20
23345 17045 17.07¢ 15. 705
225453 17.268 16,9292
351 254 32545 357 259 1.5 4 & 9
15 4% 16067 16+12 154222 154894 15.026 15210 164092 154858

STATIZN 2n

T1? WL
16.02¢  15.785
154103 152776
150090 15549
156.032



e

CIRC. CIRC. CIRC,
ATATION & LIC, STATIZN 1 LIZ,. STATION 2 T
TlP Hus SEG. TIP Wy DLs 710 Hus i CEG,
13.715% 134876 3 13.55% 12 * 14806 &5
iBebY%3  13a822 102 130535 14,003 24,5  1lt.264& 14,781 | 39
134711 13.u283 18745 12,229 182 15.573 14856 193.5
134705 134375 235:5 13,527 144015 270 144932 | 308
DISCRAIGT TOTAL TEVPURATURE ’
STATIC™ 24 i
CIRC. PEACENT SPAN TROM TID .
LSCs
DEGe 10 35 52 79 20 |
51 543.35U 5434285 E42.u30 5394210 deiu {
1848 Z50e230 D49 4238 #Als220 39,210 49,21,
283 3464510  Sw4e390 _ 342.w43 2394420 539,210 |
323 526,420 '
INLET TOTAL ®RESSURE |
ETATIZ: 9
CIRC. PERSENT SPAN FROY TIo
LOC. !
€5, 10 an 50 79 90 |
5 14,261 14,207 16,829 142591 1445685
ag 14,269 132314 144702 154487 16.704 i
199 144239 14,243 14.719 144705 1o s 704
279 144207 14.273 14,698 14.750 14,795 |
S1SCAHARGE TOTRL PRESLSUNS i
STATIUY 2A
CIRZ OERZENT Pt FROV TIP |
LOC.
033, 10 3 50 70 90 !
|
20843 17.35¢ 164847 16.724
22605 124977 16785 !
# |DEGREE3) 351 334 355,65 157 359 1.5 IA 6 ‘ 9
15.531 154685 154085 15.752 15552 154671 15.800 154770 | 15549

Table B-1. Basic Distortion Data 360-Degree

WVE/S$'= /80,090
350 DEIGREE RADIAL SISTORATICN
SLTO CONFIGUEATIoN

whinb TATIC

Radial Distortion (ConFinued)

Pem/Po= 1./683 |
POINT NJMNZER 224, l

no 2 EQUIVALFAT ﬁ:Lmi

SPF 8z

CSTATIZH 2A
TP Hud
15.595 Ge3ld
15:5‘1‘2 l’.\n365
154698 15,385

15529



S€

CIRC.
LCCe
DEG

LU A
HMWwL
1A

Table B-1l.

Basic Distortion Data 360-Degree Radial Distortion (Continued)

WE/S « 203970

Pm /Py = /.73 83

35C SIGREL RASDIAL SISTOATION PCINT NUMBER 220,
SLTO CONFIGURATIOA 70 %5 EQUIVALFT FrTes’
«ALL  STATICS
CIRC. CIRCa
STATISN G “0C. STATION 1 LCC« STATICN 2
TiF nUt DEG. TIP =uB JEG. TIP Hue
12.4352 lossug 3 13.261 13 * 144179
13+403 22033 sz 12,277 13.701 9445 15,028 14097
13437 124635 18745 1224 1e2 14,875 14,4205
12ebcl 1346350 286,53 134281 12,712 270 144338
DIZCHARGE TCTAL TEVEERLTJRE
STATION 24
CIRC. ‘ PERCENT SPAY FROY TIP
L2C.
DEG. 12 3% 50 70 g
51 S2C+53C SEZ#420 £18.88% Elgc092 51%9.280
185 Soue750 5234510 E22¢4583 519,282 519.28¢C
£5 S25.970 523.222 5204530 512570 £20.070
330 522+857% 204850 519,570
ISLET TOTAL PRESSURE
STATION @
CIRCe DERCENT SPAN FRCM TIP
LCCa
SEG, Q 32 50 70 0
2 e, 20l 14,103 1440859 lds2es 14,701
EA 14,08 14,118 144695 14,497 14,702
18% 14.036 14,051 144723 14.70L 14.683
273 144053 144145 l4.8679 lasH8] 14,687
JISCHARSE TOTAL PRESSURE
STATIOY 24
CIRC, PERCEIT S2AY FROM TIP
LOC.
DEG. 1z 2z s¢ 7o R
ZGDe5 15439 1543095 16423
2204 % 154237 15.394
# (CEGRAZES) 251 354 358,°F 257 3:5¢ lel &4 5
Iravis 140539 154345 14,982 14,874 14,880 l“-959 1“-957

SPEFD

4

STATION 2A

Tie

14.£35
144520
14,551
l4gea73

HU3

144222
l4.388
144270



9¢

CIRC,
LCCe
VEGs

45
155
225
313

Table

STATION 2
T HUZ
13.718 13.945
134723 : 13.933
134728 13935
124710 13.918

o~

¥ {DOGREES)

351

1004w9

Ws /S = 172930
360 DIGREE RADIAL DISTORTION

SATC CONFICURATION

4‘5;.,/‘%.' /2693

POINT NUMBER 227. |

WALL  STATICS
CIRC. CIRCo,
LOC. STATION 1 LOCs STATION 2
DEG. TIP Hue CEGs TIP HUB
a 13.582 10 * 154,529
102 13.206 144,019 9445 16.933 15.535
13745 13.5564 180 16444 154526
28G5 13,593 14 o342 270 15,599
CISCHARGE TOTAL TEMPERATURE
STATION 2A

CIRC. PERCENT S2AN FROM TIP

LOC,

DEG. 12 30 53 70 gc

51 5654952 550330 55242792 B50.650 E4B.247

155 569100 55C.7390 553.082 549.850 551.470

285 5604730 558.720 551.477 551.870 B48.540

330 5494850

INLET TOTAL PRESSURE
STATION 9

CIRC. PERCE.T S5PAN FROM TIF

LOCs

CEG ] 33 50 73 20

g 144253 14.271 lae5s2 144688 14,532
g9 140249 1“-272 140634 1Le586 140592
119 144236 14,228 144595 14,588 14.684
27% 14,219 14,4255 144876 le.572 144282
vISCHARGE TOTAL PRESSURE
STATICY 2A

CIRZ. REICENT SPAM FRZY TIp

LOC,

DEG. 12 20 50 70 90
20245 12,589 1749565 17+656
22545 18.299 17.811

54 35543 357 as59 145 4
184797 174006 15,910 loebal lue712 17.001

80 % EQUIVALELT ROTOR

i
I

I
6

!
15.93r

B-1. Basic Distortion Data 360-Degree Radial Distortion (Con?inued)

SPEED

CIRC.
LOCs
DEGe

45
99

1935
306

9

164473

STATION 2A
TiP Hug
17563 154455
1564897 164407
154853 le.512

164835



LE

Table B~l. Basic Distortiom Data 360-Degree Radial Distortion (Continued)

WVa/S & /78.4/0
360 DEGRLE RADIAL DISTCRTION

SLTO ConFleviATlon

paﬁ/.‘_% « /.z—é'ov

PCINT

SO % FPUIVALFAT RETZ)

NUMBER 228,

wALL STATICS

CIPCs CizC. CIRC.

LSCe STATIZ" 0 LOC. STATION 1 LOCs STATION 2
E3e e HU2 DG T10 HUS DESe TIP HUB
45 124551 13,771 2 13.329 10 * 15.214

135 134524 13.75%4 102 13.324 13.912 She5 IY-T3-1:1] 184239

223 124588 13,737 1P7.5 13,302 180  16.253 15,281

315 134326 134761 296.5 134318 13,922 270 . 15336

DISCHARGE TOTAL TEMPERATURE

STATION 2A
CIRC, PCRCENT SPaM FROW TIP
Loz,
DEG. 10 30 50 70 90

51  Z6he040  B555441C 5494950  547.950 5484350
186 5564240 5564000 549,950 5474140 5494150
285 522,830  55F,200 5504350 5464730 547,950
139 5494550 5474950
INLET TOTAL PRESSURE

STATION ©
CIRC. PEPCENT SPAN FROM TIP
LoCe ‘
CEC 12 30 50 T2 90

9 14,138 14,211 14,677 lae684 144691
9 144162 144236 14.5685 14,591 144594
189 14,137 144142 144 59C 144577 140681
279 14.118 14,156 144654 144662 144577
DISCHARGE TOTAL PRESSURE

STATION 24
CIRC, DERCENT SPAN FROM TIP
LOC,
DEG. 10 ae 50 79 90
20045 184412 17764 17327

g 184098 17.618
s [(DEGREES) 351 CX-FA 255, & 357‘ 359 1.5 & [
164164 165455 160753 164548 154230 164223 164620 164614

EPFFY

CIRC.

LOCs

DEG.
45
99

193.5
306

9

lée245

STATION 2A
T1o V]
164402 16.075
16507 16.056
16479 16,138

16.388



8¢

CIRC,
LoC,

s
cESe

45
135
225
315

:
Table B-l. Basic Distortion Data 36U-Degree Radial Distortion (Continued)

STATION O
TP HUZ
134327 134553
134312 124547
153.32¢ 134555
13.320 24548

# (DLGREES)

351

15.832

WS/ © 209, 2v0

360 DEGREE RADIAL DISTORTION POINT NURER 229
SLTD CoNFIGVRATIEN 80 %  FGUIVALIAT  Rotor
UWALL  STATICS
CIRC. CIRC.
LOC. STATION 1 Loc, STATION 2
CEGe TIP [EVE] DEGa TIiP Hug
3 12.084 19 * 14.804
o2 13,100 13.712 94e5 164195 14,738
127.5 13,082 180 15.878 14,877
285¢5 13,592 13,742 270 14.987
2ISCHARGE TCTAL TEYPERATURC
STATION 24
CIRC, PERCZENT SPAN FROM TIP
LCC. N
DEG. 10 a9 50 70 20
5] 35394072 22%213 54T35870 $45.730 54347320
8g 5574250 5534420 542,170 545,730 5454730
28% 5524470  GE2.610 B4T.750  546.550 544,140
332 548,170 5464140
INLET TOTAL PRESSURE
STATICON O
SIRC, OERTENT SPAN FROM TIP
LoC. !
DEG. iz ac 59 70 99
9 14.027 14.099 14459% 144594 14,705
g9 14,0867 14,115 140695 144702 14,702
189 14.251 144045 14.727 14.721 144696
2719 144705 14,083 14679 144685 144704
DISCHARGE TOTAL PRESSURE
STATION 2A
CIRC, PERCEMT SPAN FROM TIP
LOCs
oEG. 10 30 50 70 90 l
208.5 17554 174555 17359
22645 17.720 17479 ‘
354 35545 357 359 1.5 4 [ l
16007 1320 16113 15,751 154894 154082 léelbsd l

Pem)oq = 1:2295 |

SPril

CIRC.
LoC.

s
DEG.

&5

99
193.5
306

STATION 2A

TiP

15,858
15.929
15.875
15,799

HUE

15.4822
15.569
15.580



6%

Table B~1l. Basic Distortion Data

TRV YAR N 232.600

360 DEGRES RACIAL DISTORTION oLINT AUMBER 225,
SLTC ConFIGUEAY irr’ Bo ¥ FEUIVALINT ReoToR
WALl STATICS
CIRC. CiIRC, CIRGC,
LGOC. STATICH O LOC. STATION 1 LOC, STATION 2
DEGe TP HoS DEG. Tie AJE I CP TP Hus
45 13sCi6 13.271% 3 12.87¢C 1< #* 13,987
135 12e393 1ie28u i3z 12.6920 12.352 4.5 184144 13,849
225 lee9i3 l3.284 12745 12452 s 153 172942 1£.255
313 12e5&4 1,268 2E5az 12,548 2.234 272 L5232
SISCHARGE TOTAL TEMPIRATUNE
STATICY 2A
CIRC. DERCENT S2AMN FRSY TIP
GCa
DES. 1z 3% 50 T0 Q0
51 ZE0.322 THAL5TD 534140290 418420 562+540
136 232a34C L, 720 3424050 5416420 E4le420
2L3 Z81.95% 3464250 SLZ.2ED 542,240 5454480
232 54242587 S4lea22 5484310
IMLET TCTAL PRESSURE
STATICH ©
CIRC. DERZENT SPAY FRIM TIP
LCTs
CEC, 12 22 53 ¢ 92
£l 13,3517 12.924 14,688 154587 14,5691
39 13.578 14,017 144722 14.592 14.590
189 13.8L6 13.8588 14,733 14.723 14,694
279 13.815 12,929 14.688 1464559 las703
DISCHARGE ToTaL PRISSURE
STATION 2A
CIRC, DERCIVT SCAS FROM TIP
TCa
DEG. 12 3z 5C 70 o0
2UE+5 154505 154943 15.9¢8
22545 154837 16,987
# [JEGQREES) 381 354 35545 357 359 1le5 4 5
144813 144877 15.03¢9 154014 14,959 14.950 144984 154085

360-Degree Radial Distortion (Continpued)

SPEEL
TIRC,
LOC.

~
wide

144849

STATION 2A

TIP

14-?55
15534
142507
14.3932

HUE

14.050
Lera 235
14,132



oh

CIRC,
LOC.
DEG.

%5
135
225
215

100 Fh EQUIVALINT KTt
WALL STATICS |
CIRC, CIRC.
STATION 9 LOC. STATION 1 LOC. STATION 2 I
TIP uym DEG. T1P HUB DEG. TIF HUB l
12.055 13,270 3 12.6%9 10 * 164117
13404L 13,341 102 164629 13.579 9445 184553 164128 I
13,291 13,372 137.5 124575 180  17.654 164,034
124093 13,349 285:5 12,590 13,517 2710 16,196 ‘
DISCHARGE TOTAL TEMPERATURE
STATION 2A !
CIRC. BERCENT SPAN FROM TIP
L0C, |
DEG . 10 39 50 70 90 l
51 600+790 584,470 5694580 5664760 5614940
185 5594250  EEP,750 5694580 5564750 565,350 |
205  ADDW020  BE2,T50 5704392  569.580  5AL.940
130 5644350 l
INLET TOTAL PRESSURE
STATION © z
CIRC, PERCENT SPAN FROM TIP l
LOC,
DEG. 10 a0 50 10 90 [
9 13842 13.953 144604 144686 144699 ‘
Qg 134940 134965 144705 14,712 144717
129 13,093 13.916 14. 748 1.7 14,722 - l
279 13,954 13,954 144690 14,713 144546 ,
NISCHARGE TOTAL PRESSURE t
STATION 2A
CIRC, PERCENT SPAN FROM TIP l
LOCs
DEG. 10 39 50 10 20 l
299,58 21.517 19,958 194145 ‘
22645 21,433 19,807 t
(rrgeEse) 231 354 385,68 3¢7 159 le5 4 6 l
174537 18,288 18,851 19,450 17540 18,029 184472 184448 (
|

Table B-1.

350 DEGREE RADIAL DISTORTION

WVe/s & 222,660

SLTC CONFIGVRALEN

POINT NUMBER 232.

1

|

|
|

Basic Distortion Data 360-Degree Radial Distortion (Continued)

Pra/le @ A L3-8

sPri

CIRC.
LOC,
DEG.

STATION 2A
TIP H?B
12.080 174544
184285 17475
18.280 17.5692

18.25C



1%

Table B~1. Basic Distortion Data 360-Degree Radial Pistortion (Continued)
We/S =230 Pen/Po ® /VEI/
350 DEGREE RADIAL DISTORTION POINT NUMBER 233,
SLT? CONFIGUR AT o0 100 P EQUIVALENT Rer r  SPILL
WALL STATICS
CIRC, CIRC, CIRC. CIRC.
LOC, STATION 2 LOC, STATIOM 1 LoC. STATION 2 LOC, STATION 24
NEG, Tie e NEGs TIP HyJ8 DEG. TIP HU3 DEGe TIP T uys
45  12.957  13.151 3 12.326 10 * 154663 45 174761  17:140
135 12:818 13,129 192 124352 124379 Qb B 18,119 154794 g9 174921 17.12%
225 2e844 134180 137.5  12.299 190 17.420 15,714 193.5 17,884 17.288
315  12.741  13.1721 28645 124383 13422 270 154827 306 17.829
DISCHARGE TOTAL TEMPERATURE
STATION 2A
CIRC, PERCENT SPAN FROM TIP
LOC,
DEG, 10 k1l 50 70 o0
§1 5944220  5TR.9B0 5574590  562.970 5524772
95  594451C 579.400 56B.T90 5634573 5664380
285 5954390 5794407 559200 565.98C 563570
330 565,590
IMLET TOTAL PRESSURE
STATION O
CIRC, PERCENT SPAN FROM TIP
LOC. ,
DEG. 10 30 50 70 Q0
9 13.714 13.890 14462 14,690 1445694
99 13,837 134832 144692 144712 144704
189 13,763 13,775 14.738 la,714 14,705
27¢% 134755 13,891 144686 laeb95 144703
DISCHARGE TOTAL PRESSURE
| STATION 2A
CIRCa PERCENT SPAN FROM TIP
LOC,.
DEG. 10 30 50 70 90
20845 245948 194862 18.973
22645 204383 194495
# {DEGREES) 351 354 355,5 357 359 1.5 4 6 9
17.149 174717 18.275 17.973 17+136 174540 184015 17+992 174292



(A4

CIRC.
LOCs
DEG.

45
135
225
315

SLTO CONFICURATIZ A o0 Tr EQuIvALEANT Ro
WALL STATICS
CIRC, CIRC.

STATION D LOC. STATION 1 LOC, STATION 2
TIP Hyo DEGa TIP HUB DEG» TiP HUB
12.462 12.916 3 11.954 10 » 14.837
12453 12,785 1082 11,989 12.998 94s5 1T«165 14.868
12.413 12.81p 187 .5 11.5893 180 16.517 144947
124403  12.790 28545 11998  13.046 270 154061
DISCHARGE TOTAL TEVPERATURE
STATION 2A

CIRC, PERCENT SPAN FROM TIP

LOC,

DEG, 10 an 50 T4 90

51 587410 574590 564e500 5614290 5594670

1856 5614290 588,570 5764630 5664510 5604880

285 5744590 5274800 574590 565.710 5624490

339 5644910 © 564910 560880

INLET TCTAL PRESSURE
STATION O

CIRC. PERCENT SPAN FROM TIP

LOC.

DEG. 1c 30 . 50 70 g0

9 124552 13,683 lhe634 14,596 154679
99 13,597 13,713 144706 14,714 14,720
129 134549 134553 14.T48 14.7127 144700
279 13,537 13,678 144676 14,701 14a7T11
DISCHARGE TOTAL PRESSURE
STATION 2A

CIRCe SFRCENT SPAN FROM T1p

L2C,

DEGe 10 30 59 70 90
20845 206717 190434 184881
22665 19.521 19,103

# (DEGREES) 351 354 35545 357 159 1.5 4 6
164328 16.804 17,194 16,925 54517 164572 164998 162980

Table B-l. Basic Distortion Data 360-Degree Radial Distortion (Conéinued)

WB/Ss & £38.%20

360 DEGREE RADIAL

Psn)Ps ® A3T3C

DISTORTION POIMNT NUMBER 234,

L.

164479

R SPESFD
CIRCs
LOCa STATION 2A

l DEG. TIP HUB
l 45 164716 164032

99 164807 164155
l 193.5 164797  16.224

306 164670
|
|
|
|
|
|
\
|
l
|
|
|
|
| 9
|



£y

Table

CIRCe

LOC, STATION O

DEG. TI® HUB
45 1z.081 124553
135 12,073 12,527
225 12.030 124514

als 12.073 12.528

+ (DEGREES) 351

144737

B-1.

W+B/S * 273.620

3560 DEGREE RADIAL DISTORTION

SLTO CONFICVRAT /oA

CIRC.

LOC.
DEG.

3

lo2
18745
28645

CIRC.
LOC.
DEGe

51
188
2R5
330

CIRC,
LOCs
DEG,

99
189
279

CIRC.
LOC,

DEG.

208.5
2265

354

la.848

POINT

NUMBER 230«

Basic Distortion Data 360-Degree Radial Distortion (Continued)

J00 Y EQUIVARELT RpToR SPEEL
9

ALL  STATICS
CIRC.
STATION 1 Loc., STA
TIP HUS DEG. TIP
11.611 1o *
11.708  12.628 94,5  15.185
11.579 180 14.265
11,700 12.713 270
SISCHARGE TCTAL TEMPERATURE
STATION 2A
BERCENT SPAN FROM TIP
10 30 50 70
5700930 560050 5534990 5544800
574170 564,480 5584030 555,610
570+930 561e8670 5584010 5564420
5584440 5554220
INLET TOTAL PRESSURE
STATION O
PERCENT SPAN FROM T1P
10 30 50 70
13.328 13+55C  14¢650 144577
13,431 13,516  34eT24  14.73%
13:397 13,393 14.761 14,195
13,306 12,483 144663 142693
DISCHARGE TOTAL PRESSURE
STATION 24
PERCENT SPAN FROM TIP
10 30 50 70
17,970 17.941
174361 18,183
385,48 157 359 1e5
154252  15.157  1449L0 144690

TIGN 2
Hug

13.610
13.584
13,568
13,959

9C

5564010
5584200
557220

g

l4.687
144710
14.714
14.721

15.054 144971

CIRC,
LoC.
DEGe

45

99
1935
326

144643

STATION 2A
TIP HJB
l&e466 13.513
144478 13.98%
144397 134227
14.254 16.312



CIRC,
LOCs
DEG.

45
135
225
313

o9

Table B-

STATICAN O
TIF Hud
144249 144293
la.24]1 14,293
lesz2y 14,297
l4e241 144298

* {DESRELSS! 331

15706

-1l. Basic Distortion Data 360-Degree Radial Distortion (Continued)

WG/ = /727 998
365 DEGRES RADIAL DISTORTION

CRVISE CONFIGURPAT 0L

VALL  STATICS

CIAC. CIRC
LOC, STATION 1 LOCe STA
DEG TIP HUB DEGe TIF
3 144125 10 #*
1oz 14,112 144201 9445 164014
18745 14,118 180 15,724
28545 la,108 144220 270 15.899

DISCHARGE TOTAL TEMPERATURE

CIRC,
LCC,
DEG. 192

51 Dol o
166 552220
285 £52e540C

330

CIR%,

LoCs

CEG. ic
9 l4ett74
99 14.47¢

13¢ liea7h

279 14.4863

CIRC,
LCC,
DEG, 10
213.0 17.260
231.0

254 25845

£4939 lgel2e

STATIZN 2A
PERCENT SPAN FROM TIP

a2 50 10

348,150 541360 5384950

TIieN 2
HUS

144833
144869

14.880
144861

oc

5384550

£49.350 L423589 5394360 537.750

5424150 5424760 5404560
5434750 539.350

INLET TOTAL PRESSURE
STATION 0
PERCENT SPAM FROM TIP

30 50 70

14,506 144687 144694
la,52] 14,689 144691
la,t72 144699 144599
14,500 lae685 14,590

SISCHARGE TOTAL PRESSUR
STATIOW 2A
RERCENT SOA' FROM TIP

30 50 T0
154543

17036 16.539

387 359 1.5

5402160

90

14,689
14,522
144689
14,692

e0

16.137

4

15.844 15.582 15.816 15.987

POINT NUMZER 247
20 Y FQUIVALER T ﬁé?’az

6

15858

Pop )Py~ 47622 |

SPEFD
| cIree
LOC STATION 2A

{ DEGs TP HUB

l 45 164157 15,610
99 154935 154612

! 193,5 15,8868  15.629
306  15.921  15.711

|

!

|

|

|

i

|

|

|

|

|

I

i

!



Sy

CIRC.
elop

DEGe

&5
i35
225
3ls

STA
i

T

i4e.1E8
144158
14,178

14153

# (DEZIGREES) 251

TiS.,

Table B-1.

WB/AS * /3Y. 6P

~ISTORTION

P )y B LISCY

POINT MUABER 2484

CRUISE COMNFIE VAT fop) ol LpuiAcisT roT
wALL  STATICE
CIRC, CIRC
3 [ e STATICH 1 L3Cs STATIONM 2
SUR SEG. TIP L] DEG TIP Hus
ka2t 2 1a,l49 12 * 14,719
lhe223 152 145,022 lh.158 S4,.5 15,920 14.771
144238 127.5 14,22% lao 155624 14,735
14245 2562 15524 14612 272 152734 lac744
DISCIARGE TOTAL TEVPERATURE
STATIC Y 24
CIRC PERCENT SPAN FROW TIP
LGCe _
SRG. 12 3l 53 7 on
51 54943213 3434320 PR PEACES 538.127 274722
ldo ')‘19'.’1: 5‘19072: D:.‘g-l?::v‘ 537,320 637,720
285 2494718 L454320 252,130 EZB.530 438,122
328 342,120 S2Ted22
IMNLET TOTAL PRESSURE
STATIOYN 2
Cintle PERCE YT SPAM FRTY TIP
00
SEC 10 33 50 70 20
G 16445 164483 144533 14.097 142695
3y 146557 la,512 14.895 14599 14,408
153 HEYT-RA 144552 144669 144700 l4.698
279 b3 L4569 la.68¢9 14592 144592
Ci1SCHARGE TCOTAL PRESSURE
STATION 24
CIRC SERCENT SPAY FROM TID
LCC.
DnGe 10 30 50 70 o9
213.0 17.203 15+530 1564193
231.0 15.989 16.45%
" asy 355,5 357 359 1.5 & 6
154600 15,901 154,051 154746 154512 15.848 15.84° 15,783

Basic Distortion Data 360-Degree Radial Distortion (Continued)

oty
CIRCe
LOC
DEG
45

193.%
a0s

e

9

154667

i

STAT
Tig

154645
154752
15.662

£.731

UN 24
Hu2

15.416
15.419
15,431
154493



Clxle
LOC.
JE3e

40
135
225
315

9%

%

Table B-1l. Basic Distortion Data 360-Degree Radial Distortion (Gon%inued)

WAE/S = ¢¥8.935

STATICON )

-y Y]

14 Pl
itelld lLeZli%
lael2s lascil
igedl? i14ecus
aTeilD Atelwrt

# (DEGR

E

E3) 351

150438

P /Po = /1Y€ |

STATICM 2A

367 DEGRZIE RADIAL CISTORTION PCINT NUMRER 249.
CRUIS! CONFIEURATIIN 70 Y EQuivALENT  Korar  SFEFG
WALkl STATICS :
CIzCa CIRC. l CIRC.
Log. LTATIC: 1 LOCs STATION 2 LOCe
CEZ. TIP LV DiC. TIi2 HUE l SECGe TipP
3 12382y 12 *® 14,538 15-3?5
132 laeJb3 PR oy O EE T 1%.715 140531 15.43%
1a7.3 13,573 183 1244569 14.559 ’93 5 373
Zabel 15.75C 140395 272 15.530 144584 154423
dIDCnARGi T:Tn; lL{pnﬁﬁT.&-
3TATIZSN 2A
CiRCae PERACENT S¢AL FRud TIP
LaCe
283, 17 %0 50 70 20
51 S454120 C42e92C 538,910 535.0B0 5364492
18% 48510 544,720 538,912 35,080 5264899
285 247,710 544,120 541720 5384502 5384100
330 541322  537.707
INLET TOTAL PRESSURE
STATION 0
IRl SERCENT SPAN F30v TIP
Lo,
DE3e 2 30 52 T8 20
9 1%-353 LG.%SI 14-591 1*‘579 14.638
25 1404327 15,5014 144588 144703 14,704
189 léaahud 144433 14714 14,707 14,700
278 1440 144451 14,4695 14a59% 14,702
DI1LCHARGE TOTAL PRESSURE
STATICH 2A
CIRC. PERCENT SPAN FROW TIP
Le
OCGe. 10 32 52 70 90
213.0 17.278 - 164409 124097
231.0 15,735 164303
354 35543 357 359 1s5 4 [4) 9
15.596 154859 154552 154365 15,519 154681 15,599 15.503

ISUE

154054
13.L82
15,052
154188



LYy

CIRI.
LoC,
LEGs

45
135
22%

315

Table B-1. Basic Distortion Data 360-Degree Radidl Distortion (Continued)

W~E/S * /57.8857

360 DEGRFE RADIAL DISTORTION PCINT

CRUISE

CIRC,

STATION ¢ LOCs

TIP

13.9€2
14e45034
12.987
134588

U NEGe

14,084 3
1440594 1c2
1542258 18745
144282 2865

C13Cs
Loc.

CEGe.

51
18%
285
330

CIRCs
LOC,.

SEG s

s 40 Y
W3 D W) Y

™ o8

CIRCy
LOCs
DES.

213.0
231,0

CCenFIeVRAT oA

wALL  STATICS

CIRC,
STATICR 1 LOC, STA
TIP HUEB CEGa 1P
13.774 10 *
13.78L2 12,928 9445 15.224
13.5C8 18¢ 15.073
13,751 13.942 270 15.039

DISCHARGE TOTAL TEMPERATUKE

e

541.820
54140290
5.24620
E36.5B0

M

Wy nat
140231

144388
Ae345
144333

19

154852

15.268

STATION 2A
DERCENT SPAN FROM TIP

30 50 70

837.790 5344550 531.720
539,810 834,160 5314327
5394410 £35+180 533.,35C
834,580 532:.530

INLET TOTAL PRESESURE
STATION 0
DERCINT SPAN FROV TIP

20 82 10
144284 144573 14.482
14,4606 14584 1het92
16,352 la.597 14,4692
14,373 14.679 14,587

SISC 185GE TOTAL PRESSURE

STATIC 2A
PERCENT SPAM FROM TIP

30 s0 70
154014
18285 15,912
257 3189 1.5 .
s 099 14,982 154081

Pen)Po® 1IITT

NUMBER 245+

90 M EQurvALEsT  RO7O0

TiON 2
HUB

144118
1,230
144157
144202

g0
532.130

5324530
532,530

22
14,683
l44888

14,581
14.591

20

1545694

4 &

12.179 15144

SpELS

CIRC,
LOC.
DEGs

45

29
13345
306

154114

STATICN 2A
TiP HUS
144874 ltelba
144695 lgelb3
la4.627 lba2460
14.598 ly3484



8%

CIRC,

L0Ce
DEG.

&5
135
225
315

Table B~l. Basic Distortion Data 360-Degree Radial Distortion (Conéinued)

STATICN ©
TI® Hue
14,101 14178
144081 144175
144072 1441587
144076 144170
# (DEGREES) 2351
16+009

WVBAS & #¥S5.P8F

360 DEGREE RADIAL DISTORTION

CRUISE

CIRC.

LOC.
DEG.,

3

102
18745
2856.5

CIRC.
LOC,
BEG,

51
186
285
330

CIRZ.
LCCe
DEZ.

99
129
279

CIRC.
LOC.
DEG.

213.0
21,0

354

164326

Corflcut AL nal
WALL
STATION 1
TIP Hug
13.540
13.918 14,054
13.917
13.921 14.071

“hVOJ"&': /830

POINT
go 7.
STATICS
CIRC,
LOC. STA
DEG. TIP
10 *
F4eb 164454
180 16.040
270 164273

DISCHARGE TOTAL TEMPERATURE
STATICN 2A
RERCENT SPAN FROM TIP

12
5624240

5520640
5634040

10
14,384
14,4415

lasacs
144387

1o

l8.056

35545

164673

a0

555,080
557,070
5554080

50

547+500
548,290
5484290
544,300

T

5434500
5444300
5444300

INLET TOTAL PRESSURE
STATION ¢
PERCENT SPAN FROM TIP

a0

14,428
144450
144410
144423

50

144686
144687
144702
l4.684

70

14.680
144687
144686
144689

DISCHARSE TOTAL PRESSURE
STATION 2A
PERCENT SPAN FROM TIP

30

17.788

387
16.239

50

17.239

359
15.864

70

17.104

1.5

16,151

E.P'/"//'.:l'r' .

NUMBER 242.

v

TION 2
HUB

144883
14.9109

144962
14.948

g0
5434500

5414890
5444390

¢
14,681
14-&96

14.689
l4.682

90

16.506

4 6

164395 164227

paT

cpONRELL

CIRC.

LOCs

DEG.
48

193.5
306

9

164044

STATION 2A
TiP HUB
164138 15.922
164327 15.919
15.238 154949
15.288 15.921



6%

Table B-1.

WvBAS = /58 2Y/
360" DEGREE RADIAL DISTORTION

Basic Distortion Data 360-Degree

Radial Distortion {Continued)

Pop /Ay * ARICS

POINT NUMBER 243

CRUISE CONFICUORATICN BTN EQUIVALFRT RoToR SPEED
WALL STATICS
CIRC, CIRCs CIRC. CIRCs
LOC. STATION O LOC, STATION 1 LOC STATION 2 LOC. STATION 2ZA
DEG. TiP HUB DEG. TI1P HUB DEGs TIP HUB DEGa TipP HUB
45 144047 14,121 3 13.866 10 * 145760 45 154975 16742
125 1442355 14,118 102 134841 13.992 G4e5 164363 144817 g9 164173 15.733
225 1544029 14,111 137.5 13.852 180 15.953 144815 193.5 16.050 15,757
315 14,031 14,112 28545 134844 144011 270 164137 14,801 306 16159 15.852
DISCHARGE TOTAL TEMPERATURE
STATIOK 2A
CIRC. PERCENT SPAM FROY TIP
LOC,
DEGa 19 30 50 70 90
51 559,310 553.740 5474350 5424550 542.95C
186 559.710 5554330 5464950 5424950 5424150
285 5604500 5534340 5484150 5434350 543. 750
330 5484950 5434350
INLET TOTAL PRESSURE
STATION O )
CIRC. PERCENT SPAN FROM TIP ‘
LOC s
DEG. 10 30 50 T0 90
9 14,337 lagt13 144688 l4.681 144695
99 144386 144429 144690, 1445672 laetB7
189 144376 144380 144708 144700 144692
279 144358 144407 144699 142689 144699
DISCHARGE TOTAL PRESSURE
STATION Z2A
CIRC. PERCENT SPAN FROM TIP
LOC, .
DEGe 10 30 50 10 90
213.0 18.02% 17.202 16.575
231.0 17.706 17.018 T
# (DEGREES) 1351 254 355.5 257 359 145 4 6 9
154905 164209 144499 1133 15.813 15,087 164300 16182 154955



05

CInC.
LOT.
“EGs

45
135
225

335

STATIC
TiP

12.623
13.921
12.931
12.9232

4 0
Hue

144023
14,027
14031
14,025

15.623

WvBAS 8 F6B./PF

Table B-l. Basic Distortion Data 360-Degree Radial Distortion (Continued)

PenjPys 1IDET

360 DEGRES RADIAL DISTORTION POINT NUMBER 244,
CRVISE CONFIGURATION OS5 EQUIVALINT  [POTopl TPFIC
WALL  STATICS .
CIRC, CIRC, CIRCe
LOC. STATION 1 LOC, STATION 2 LOCs
DEG TIiP HUB DEGs TIP HUB DEGs
k! 1345675 19 * 144481 45
lo2 13,700 13,882 G445 16,031 14,593 99
187.5 13687 180 15710 145232 193.5
28645 13.676 13,903 270 15,788 14.524 3058
DISCHARGE TOTAL TEMPERATURE
STATION 2A
‘IRCe PERCENT SPAN FROM TIp
0C. .
EGa 10 a0 50 10 S0
51 5844210 549,820 5444230 5414020 5414020
gs 5554200 551,020 543.830 5404210 5414820
85 5552500 551,820 84T«420 5424220 541420
130 5474820 5434430
INLET TOTAL PRESSURE
STATION ©
NIRC, PERCENT SPAM FROM TIP
0C,
DEG, 10 30 50 T0 20
g 144289 144385 14.587 14.677 14.674
29 144335 14.377 144633 140694 144585
189 14,313 140328 lae 696 lu.686 144682
279 144308 144355 144681 144681 144593
DISCHARGE TOTAL PRESSURE
STATION 2A
CIRC. PEICENT SPAN FROM TIP
L‘O_.Cl N
DEC. . 10 30 50 70 20
213.0 174649 164944 04000 16.518
231.0 174408 16.827
k4 35545 387 359 le5 & & 9
154874 1£.223 154874 154599 15.738 15.996 154915 15.721

STATION 2A
TIP HUB
154610 15.222
154695 154220
154596 154230
154686 154354



18

CIRGCa
LOCa
DEGa

45
135
225
31s

Table B-1.

WS

CRVINSE CONFIVRATION

Pen/Po® /1527

POINT NUMBER 24Q.,

WALL STATICS

CIRC. CIRCa
STATION 0 LOC, STATION 1 LOCs STATION 2
TP HUE DEGs T1p HUB DEGs TP HUB
13,751 13,879 3 13.421 10 #* 13,921
13,770 13.8484 102 13,465 1324486 2h08 15.427 144068
134741 13.865 18745 13.4379 180 15,203 13.990
13;1.4_5 13.8569 286a5 13,401 1344856 210 15124 144013
DISCHARGE TOTAL TEMPERATURE
' STATION 24
CIRC. PERCENT SPAN FROM TIP
LOCs
DEG. 10 a0 50 10 90
51 549.170 5430560 539.130 B364T00 535480
184 54084310 8462770 5402340 8354080 535,890
285 54919270 5454570 541950 537.510 536.T00
3_30 541.950
INLEY TOTAL PRESSURE
STATION @
CIRC, PERCENT SPAN FRQM TIP
LOC.
DEG« 1o ag 50 70 99
9 144159 14.¢267 144675 14.567 144678
29 144247 14,288 144682 14,692 144672
189 - 144230 142238 L4701 142693 l4e694
279 la.221 144274 144687 144694 144702
DISCHARGE TOTAL PRESSURE
STATION 2A
CIRC, BERCENT SPAN FROM T1P
LOGe
DEGs 10 30 50 - T0 . 20
213.0 174234 164488 154992
231.0 16766 164301 ’
* (DEGREES) 251 354 35545 as7T 359 1e5 4 &
15087 15,181 15248 15,327 154151 160171 15.214 15387

Basic Distortion Data 360-Degree Radial Distortion {(Continued)

3 I29 217

350 DEGREF RADIAL DISTORTION

CIRC.
LOC.
DEG.

45

29
19345
1473

15.138

Fo % EQUIVALENT Rofow BFEED

STATION 2A
Tie HUB
14868 144013
144703 13.970
144573 144080
lissTl 144226


http:54-L.9.50

[49)

{

Table B-1., Basic Distortion Data 360-Degree Radial Distortion (Conﬂinued)

CIRC.

LoCs STATICN O

DEG. TiP HUB
45 13.588 13,775
135 13,583, 13,777

225 13.581 13.758

315 13.586 13,765

# [DEGREES) 351,

L6 T48°

WB/S @ 790,760

Pn)Fo s 435 9?

260 DEGREE RADIAL DISTORTION POINT NUMBER 237.
CRUISE COMNFICVRATION [00 s FQUAREATT
WALL STATICS
CIRC CIRCs
LOC STATION 1 LOC, STATION 2
DEG. TIP HuUB DEG« TIP HuB
3 13,174 1p * 144872
102 134189 134574 2445 174569 14894
187.5 134155 180 164826 154043
28545 13,155 13.614 270 17097 15,021
BISCHARGE TOTAL TEMPERATURE
STATION 2A

CIRCe PERCENT SPAN FROM TIP

LOC.

DEG» 10 30 50 T0 80

51 577890 577.050 5584480 5554670

186 5794580 5544470 5584880 5544870

285 * 577470 575390 567270 5594680 5584480

330

INLET TOTAL PRESSURE
STATION 0

CIRCs PERCENT SPAN FROM TIP

LOC,

DEG. 1o an 50 T0 90

9 14.125 14.232 14,675 l4.687 14,693
99 14.19% 14,257 14700 144708 las 701
189 14,160 la,l68 144709 14.708 144704
279 144139 14,197 14700 14704 14713
DISCHYARGE TOTAL PRESSURE

STATION 24,

CIRC, PERCENT SPAN FROM TIP

LOC,

DEGe 10 30 50 70 0
.213.0 204365 . 18.+790. 17395
231.0 le,781 1B o441

354 35545 357 359 1.5, [
17.344 174698 174229 164513 16970  17.461

17.288

l

EoTorr SPEED

STATION 2A
TIP Hu3a
17107 164476
17.119 loa 48P
16974 16534
'17.071 164618



(%9

* (DEGREES)

Table B-1.
Wa/S = /92.6¥0

360 DEGREE RADIAL DISTORTION

STATION O

HUB

13.729
13.728
13.704
13.704

1646109

351

Basic Distortion Data 360-Degree Radial Distortion (Continued)
PSrm) Py 13502

POINT NUMBER 238.

CRUISE C o FlevRATION
WALL STATICS
CIRC. CIRC.
LoC, STATION 1 LOC. STATION 2
DEG, TIP HUB DEG. TIP HUB
7 12,038 10 * 144672
102 13.060 13.535 9445  17.482 144760
197.5 13.071 180 164681 144788
28645 13,005 134565 270 16,875 14,780
DISCHARGE TOTAL TEMPERATURE
STATION 2A
CIRC. PERCENT SPAN FROM TP
LOC,
nez, 10 30 50 70 5¢
51 571e140 559,930 553,940 553,540
186 5884390 5744830 551,520 5544740 5534140
285 583,000 572,190 5664310 558,730 557,930
230
IMLET TOTAL PRESSURE
STATION 0
CIRC, PERCENT SPAN FROM TIP
Loc,
BEG, 10 20 50 70 90
9 140136 14,230 144661 144587 14.£98
99 144165 14,213 14,701 14,711 14.7H4
189 144130 144143 14715 144705 144709
279 164106 14,186 14,683 144692 14,697
DISCHARGE TOTAL PRESSURE
STATION 2A
CIRC, PERCENT SPAN FROM TIP
LOC, ,
DEG 10 30 50 70 99
213,0 20,247 184655 174544
231.0 194655 184353
354 25545 357 359 145 4
17,088 17.588 17059 164417 164796 17,295

/00 6 FRPUIVALINT [ROTOR  SPEFD

STATION 2A
TiP HUB
164860 16.272
154919 16.289
l6.727 15.313
le.889 16,392



)

CIRC,
1.0C.
DEGe

45
135
225
315

Table B~l. Basic Distortion Data 360-Degree Radial Distortion (Conﬁinued)

STATION 0
TIP HUR
13.441 134637
13.432 13.650
13.428 13.628
134435 13.535

# (DECREES) 351

164194

WB/S z 206,550

360 DEGREE RADIAL

CRUVISE CONFILVRATION

DISTORTION POINT

WALL STATICS

Pon )P % £.320Y

NUMBER 239.

CIRC. CIRC.
LOC. STATION 1 LOC. STATION 2
DEG. TIP HUB DEG. TIP Hug
3 12.947 10 »* 144290
102 12.948 134371 F4e5 17.010 14,499
137.5 12.977 lag 154335 144390
28645 12.918% 13,415 270 164402 144420
DISCHARGE TOTAL TEMPERATURE
STATION 2A
CIRC, PERCENT SPAN FROM T1P
LOoC.
DEG. 10 30 50 10 9c
51 568140 550150 552+960 5524560
186 5824460 5714370 5584950 5534360 5554350
285 578.050 571.780 5642140 555760 8544560
330
INLET TOTAL PRESSURE
STATION 0
CIRC,. PERCENT SPAN FROM TIP
LOC,
DEG. 10 30 50 T0 90
g 144027 "14,109 14,648 ld.689 l4.687
g9 144104 1a,197 14.716 laso84 144715
189 la,084 144070 14140 14.731 14.721
279 144063 144154 14.709 144708 4.729
DISCHARGE TOTAL PRESSURE
STATION 2A
CIRCe. PERCENT SPAN FROM TIP
LoC.,
DEG. 10 30 50 T0 90
213.0 19,840 18.349 17.516
231.0 19.129 18.024
354 35545 357 359 1.5 4 6

160547 17,129

16.556 16.175 16411

164899 16781

CIRC.
LOC,
DEG

45
29

193.5
306

2
16356

| .
100 " EQUIVALEFAT /3.:;'5.9/; ERFLE

STATION 2A
TIP HUB
164225 154606
164334 15,593
164113 154804
16.+312 16,815
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CIRCs

LOC,
DEGa

45
135
225
315

STATION 9
TP HUS
13.1329 134403
124172 12.427
134226 13402
134143 134490
* (DEGREES} 351
15343

Table B-1l.

WVEAS = 221680
350 DECREE RADIAL DISTORTION

CRLISF

CIRC.

LoC,
DEG,

B =

0 o
(LI B
. 8 3
W W

CIRC,
LCC,

DEG.

13 Ry
1 D L WA
O A

CIRCs
LoC.
DEGe«

g
9g
189
279

CIRC,
LOC,
DEGe

213.0
231.0

354
15,504

CONFIEVLA TR

vALL
STATION 1
Tip HUB
12.550
124538 13.729
124543
12.587 13.070

STATICS
C
L
o]

9

DISCHARGE TOTAL TEVPERATURE
STATION 2A
PERCENT SPAN FROM TIP

10
5564540

5467340
5£84958

12
13,891
132.985

13.935
1324905

10

18.81¢%

355,5
1545804

30

5584560
5624540
5604950
585,760

50

551780 .
5524580
5544550

INLET TOTAL PRESSURE
STATION O
PERCENT SPAN FROM TIP

30

144009
144,039
134965
14,006

80

144654
l4e709
14.732
14,721

DISCHARGE TOTAL PRESSURE
STATION 2A
PERCENT SPAN FROM TIP

30

18.105

357
15,685

50

1745601

359
154405

Basic Distortion Data 360-Degree Radial Distortion (Continued)

Pom)Po = r'341% 4
POIMT NUMBER 235.
1085 FousJALEAT  ROTIR  SPEFL
IRC. CIRC.
0Ca STATION 2 LOC. STATION 2A
EGa Tip HUS DEG. Tie HUE
10 * 134451 45 164560 154873
495 152828 134545 a9 14715 13573
180 154538 134221 19345 14.528 13.423
270 154384 13583 3017 144559 loe 04
70 90
5464150 SLbel4l
5454750 5444950
5484150 5454350
70 90
144702 1i,699
144710 144589
144708 14,712
144707 144715
70 90
16702
17,222
1.5 & .} 9
154467 15,710 15.81% 15.547



95

Table B-2,

w-d"/J‘

Basic Distortion Data 90-Degree Circumferential Distortion

: 250 I8! Mn/)le = £I95

90 DIZREE CINCUMFRENTIAL DISTORTICN PCINT NUMSER 292,
SLT0 CONFIGURATON o Y E@UIVALI AT [ATIL WYL
, wALL  STATICS .
cRc, : CIRC. ' CIRCa _ | crac. '
Locs STATIw:e  © L3, ITATIONL 1 LOC. STATIZNY 2 LOC. STATION 2A
Wi Tiv nul LoGs Ti» AU DESG. TIP MUE l LG Ti? 1V
45 14410 lael56 3 134788 12 # 15.571 ‘ 45 164218 ;5.3&7
13h laeal7d e 256 . 122 lte223 144308 Yhaeb 1298 1542321 99 16.107 154724
2115 140113 14-‘;7 13795 ”ru@nn.’. 130 15-‘:'31 150234 l 19305 15019-’5 l'.'«u()‘a'£
315 laa(le lg.208 28505 134959 144238 7 16077 15.315% ‘ 305 150125 1. 700
“IS’“A GE TOTAL TEVPERATURE t
STATICY 24
CINCe DERTENT SPAN FRIM TIP
LCC,
SEGe il s 59 70 90 [
51 Loved29 Du5e222 L0791 35&.327 S4lei2
185 E0e3LS 257.00y 580308 541,251 S63.0804 l
2Ly D4QaTSE & 742 L2455, 253 3420075 Sa2.i16
333 *
dalZT TITAL PRTESURD ‘
£TATIC . O t
Canle DINTINT svay FRov TIF
—ocu
JES. 1. an 59 73 9¢ l
7 T ] 12,301 4032832 leaszes 144338 l
o ~ha387 14,704 l4.701 14.705 lag,712
147G 2L TCS 146727 124702 14,699 l
laeh2d lya690 1L4/93 1a,701 la, 5698 *
ISIHARGE TOTAL DPRESSUNME l
STATIO 24
oICENT BPAN FaDv TIP l
i2 21 50 70 Bl l
L2e5 1737 17.10¢ 15.754 16,550 16368 ‘
20445 17579 17+168& l6.922
225.,% 17427 14,953 '
LI ShN o B B § 224 22365 251 3f9 le 4 & l g
lae1l3 15.258 1n:354 1200670 1£4091 16.194 16373 16351 ‘ 16107



LS

122972
144237
lWlODJ
l24637

= {oIdnc

Table B-2.

WASS = 160.33¢

INT NUMBER 296,

A2

Basic Distortion Data 90-Degree Circumferential Distortion (Continued)

Bon /B <

RO EQUIVALENT R2IR SPIFL

90 DEGREI CIRACUMFREMTIAL DISTONTION PO
s47T0 ONEIG VAT o
wALL STATIC
CIzg, CIRC.
LOC,. STATICN 1 Lacg, STA
wEZe TIP Hue DEG. TIP
3 13.2399 10 #*
i%2 144352 lye222 Shab 1564172
15765 13,915 180 15.653
2855 lZ.872 144,189 273 15577
SISCHARGE TOTAL TEMPERATURZ
STATION 2A
Cl3Cs DIZRCENT 5PAM FROY TIP
Lol
DEG. 1n an 50 70
51 5T7a5%4 CE4L0TS 5494229 E45.87%8
146 .4-02"" 545,981 543a9428 5414497
2cv o4Ee4l? 5454158 5434338 Z241e,97
EXM
TLULET ToT:l 2RISSURE
STATIZN 3
CIRC, PEWCINT SPAM Fov TIP
Lo,
CEde 17 3r 50 70
7 l4el82 leaZ22 lyessh 1:4:.25%4%
PF lhesls 14,690 14-709 140497
189 14.7.0 124710 16471 laeT01
a7s 1"5575 ol —1-J95 141&93
SISCHARGE TaTaL PRESESURE
STATICYS 24
CIRC DELCENT SPAN FDIY TIR
LIC.
ZEZ 12 3T 50 n
wZed 17.32C 17,221 L.T80 104,822
23343 174587 ITalsL
£ednz 17.3457 16,247
. ) 3055 2.7 ir9 el
15+448 12,207 12127 15:930 15a.03E

Tion 2
HUS

15.278
15.128
154154
124245

20

5244572
5420314
54243214

90
14.227
la.599

Ue591
1&170“

[y

[
* B

L= 10 tH
[ 4
- U

|~
-

.
7.

(%)
6]
e
i
.

o
o
ks ]

CIRC,
LOC,

DEG.
45
g9

19243
3098

?
15.913

STATIC
TIP

15.084
16095
15.031
15: 904

N O2A
HUE

15 o842
15.823
15,821
L4512



8¢

CIRC
LOC.
DEGe

45
435
225
ils

Tahle B-2.

———

STATION O
TIP HU2
i3eT724 A13.825
A5G35, I4adb4
13.928 144037
13302 13.892

“# (DEGREES)

351

13584

SLTO

/780.293

CONE ) VRAT oA
SALL STATICS

90 DEGREZ CIRCUMFRENTIAL DISTLRTICN

Basic Distortion Data 90-Degree Circumferential DistortiOnl(Continued)

Y AN

Pan/) P = 4!(3' ’

POINT NUM

BER 299,

-

70 % EQuiVALENMT forir S PEED

CIRC. CIRC
LOCs STATIONM 1 LOCs STATION 2
DEG. P HUS DEG. TiP HUS
3 124480 10 * 14.824
A%z, 12,824 14,0469 8445 15a8284 144857
187.5 13.785 120 154731 14,915
2E5s5 13783 14.074 270 154551 15,000
DISCAHARGE TQTAL TEMPIRATURE
STATICN 2A
CIRC, PERCENT SPAN FROM TIP
LOT,
DEG, 10 30 50 70 g0
51 551194 BE&8.769 5454931 5424674 520794
184 5454525 S43,084 BL1e044 5394409 536,818
285 5¢54119 353,084 54Ce538 5394818 539.818
230
INLET TOTAL PRESSURE
STATION ©.
CIRCq PERCENT SPAN FROY TIF
LOC,
BEG. 10 aq 30 79 90
9 14,173 14.248 14,242 14,213 14,227
39 14.701 144715 14.713 14717 14,718
139 144701 14,718 14,707 144704 l4.707
279 l4e632 14,595 144590 144704 144,700
DISCHARGE TOTAL PRESSURE
STATION 2A
CIRC. PERLENT &PAN FROM TIP
LOC,
DESG. 10 33 50 70 90
4245 17061 lacds2 16577 164327 154225
2085 17197 154999 160793
2255 17.099 15.828
354 355.5 357 359 1.8 4
Loe 714 l5«838 15:813 1558548 15.66% 154807

|
\
l
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L
|
|

6
15.844

CIRC,
LOCa
oESe
45
29
193.5
308

g
154592

STATION 2A
TIP HUS
154573 15.4587
152615 15427
154596 15.397
1l5.251 15.027
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Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)

WVE/S & o4 ¥YS? Pre) P = 478)

25 DJEGREE CIRCUFACHMTIAL 2ISTORTION BOINT NUMBE,. 299,
SLTC ConFIGuPATIZN gp e FQUIVALIaY RPeTOR SPFELD
WAakL  STATICE
CIinka Cinde CI2Ce CIRC.
LiCe STATIC.. € LOC ETATION 1 LCC, STATION 2 LOC. STATICH 2A
Viwue Tir sV DEZ. Tip -8 DEGe TiP HUa LEse Tip s
45 L2377 13,323 3 LEL1i04 2 * lhdglle 45 lgsTew hemub
135 ide651 134503 1zz2 132531 124820 Gdod T 1&,297 gy Thel3h lhureed
223 134638 124228 13742 134321 L8, 14,878 14,242 NS 14a4%9 146 24%
3l5 lie508 124658 el 1565282 12,819 ZTe lua32d 14a412 3LE l4.50 l.s257
SISCHARGE TOTAL TE PEAMTURE
STATICY 2A
CIRC, PEILE,.T SRA L FR2Y TIn
O
CEG. |, 10 30 50 70 20
51
125 ek
2.5
320
INLET TOTAL PRESSURE
STATIC! 2
CInge REITEYT S24M FRDY T]P
oj o
cecn i3 20 52 TC Eld
7 12,747 144T42 14.579 144057 133913
2% laa 705 15720 L4 T2a 14.711 1,722
1339 “haTLY 4,719 FE TN ek LLT09 1a.709
279 14,720 14,598 144724 i4.712 1heT15
DI1S8CHARZE TOTAL PRELzunE
STaTION .2
Tl REMCENT SPAM FAOM TIP
LOT,
DlG o 32 50 T0 9n
425 15433L la.187 l&.1112 13,824 1ha 747
2e845 leul2 Lie434a 15522
c2ush 154452 15,523
# (LEGREES) 201 354 35245 any 359 1.5 4 5 9

144588 144920 1516 154041 130302 144925 154008 15,037 14.837

*% Faulty Temperature Data; Efficiency Calculated From Extrapolated Temperature Data
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. . .
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)

Wo/S & 263.9/5
90 JEGREE

SATO COWFIEUVRATIOAN

CIRCUMFRENTIAL DISTORTION

Prn/Fy = A3

POINT NUMBER 306,

80 % E:;wmx.nzrt LOTOR SPEFD
WALL STATICS ‘
CIRC, CIRC. CIRC. CIRCe
LOCs STATION 9 LOC. STATION 1 LOC, STATION 2 LOC. STATION 2A
DEG. TiP AU JEG. TIP “UB DEG. TIP HUB l DEGs TIP HUB
45 144001 154357 3 13,203 15 * 15,819 l 45 164756  lhekud
135 1415l 144236 102 14a308 14231 94e5  17.027 154447 99 164663 164349
225 13,990 144097 167.5 13.&83 160 16270 154433 i 193:5 16741 164487
315 13,833  13.961 286:5 134729 14,108 270 15,697 15.533 306 164534 184111
DISCHARGE T3TAL TEVPEZRATURE ‘
. STATIL! 28 [
CIRC, DERCENT SPAY FROM T1P
LOC, !
DEG., 12 30 59 70 9g
51 575,995  S48.879 5584906 555.287 555.287 i
186 5534707 5564006 5524867 369,224 551,250
205 559,777 5554093 5514655  550.844 580,035 l
333
IMLET TOTAL PRESSURE l
STATION O
CIRCo PEBCEAT SPAN FROM TIP
LOC. l
DEG, 10 an 50 70 93
9 14,222 14,2280 14,285 14247 14,278 l
99 144555 14,704 24aT08 14 711 14,707 t
129 T4aT0¢ 14,715 14y T15 14.729 14,700
279 140567 14,703 14,597 14,710 14,710 {
DISCHARGE TOTAL PRESSURE |
STATION 2A
CIRC, PSRCENT SDAN FROM TIE l
10%,
NEG, 19 a2 53 70 95 l
4245 18,311 17.579 174423 17,12 184746 |
20845 18,4547 17.952 17,549 ‘
22645 1R.29% 17.478 l
# [DEGRERS) 251 aBL 255,.5 357 350 1o3 &4 & l ?
16708 15,952 174007 17.040 162253 16,797 17,286 17:055 i 18,645
|
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Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
e/l = 1v0.5635 P/ an 723/
99 DESREE CIRCUMERENTIAL DISTORTION SOINT NUMBER 309.
SLTO CONI1GVES 50 % EQUIVAALENT ROTIR SPEFo
WALL STATICS
CIRC, CIRC. CIRCs CIRCa.
LoC, STATIOM © LOC. STATICN 1 LOC. STATIONM 2 LOC. STATICN 2A
DEGa Tie e DEGs TP HUB DEGa TIP HUS DEGs TIP HU3
45 12.782 130394 3 13263 12 #* 15.582 45 18,545 lo.254
1a¢e 12.949 14.055 102 13.928 14,110 9445 16,634 15.291 g9 16559 lo.255
225 13,867 13,9589 18748 13.553 180 164418 154315 1935 15u498 1b.249
315 13729 2.823 298.5  13.43%  1£,08& 270 1le.425 154433 306  l5.523 15.849
DISCHARGE TOTAL TEMPERATURE
STATION 2A
CIRC, DERCENT SPAN FROM TIP
LOCa
DEG., id 20 52 s 9C
51 BT04ELS B5L.9T76 5584571 653,229 352.520
185 5h4:959 8544137 GEQ.495 SLE4827 B4B4455
285 BE4 557 BER,.329 548,058 BELT o851 5488455
330
INLET TOTAL PRESSURE
STATIOM 2
CIRC, PERCENT SPAN FROV TIP
LOC,
DEGa 12 20 50 70 oo
9 14.1£2 14,204 144222 144195 14%.228
oo 14,706 14,715 14.713 laa712 144711
l1a9 Lohe 708 la,718 14714 14,709 la.700
279 144587 14,5496 la,692 14,591 14,693
DISCHARGE TOTAL PRESSURE
STATIOM 24
CIRCa DERCENT SPAN FROM TIP
LoCoe
DEG, 10 3% 50 79 £l
4265 12,227 17+864 17.338 17.01R 16.777
20845 1,692 17+933 17,535
224845 ! 18,245 17.671
# (DEREES) 35 54 355. 7% gy 359 l:5 4 & E
154 12,454 15794 15-777 16,443 15548 154821 164833 164427
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CIRC,

Yot
H’.\\.i

JEC.

&5
13%
225
31s

STATION O
TIR HUR
24475 13.58¢0
12,732 13.848
13,589 13.p22
12.512 12,53¢
* {(DTRREES) 3351

I&e05%

9¢ PEGREE CIRCUMFRENTIAL DISTORTICN

P )y = 4 TRY

POINT NUMBER 312:

Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion\(Continued)

W+a/s 3 200.787

STATICN 2A

|
SLTo  CONTISvRA irn 80 Y FQUIVALEXT [JoTex SPI&EpD
WALL STATICS l
CIRC. CIRC CIRC,
LOC STATION 1 LOC STATION 2 LOC
NEG, TiP HUB DESG. TIP HUB l DEGa TP
3 12.074 , 10 * 154100 ( 45 164202
102 12,555 12,909 9445  16.41T7 15,014 99 164187
27¢5 12,453 180 164166 15.075 . 19345 164092
2L8.5 13,44k 13,056 270 16149 154205 l 306  16:9351
OICCHARCE TOTAL TEMPERATURE k
STATION 2A .
CIRC, PERCENT SPAN FROM TIP 1
Lo,
DEG. 10 29 50 70 90 l
51 Sahe222 542,255 565,581  R52,735 552,725 ‘
Ige  E85,085 552,328  S43.87¢  B4T4B35  547.825
385 555,581 551,511 549,879  547.835  547.835 |
334 l
IMLET TOTAL PRESSURE |
STATION 2
CIRC, DERCENT SPAN FROM TIP
0T
DEG. 1c 20 50 70 90
9 1&,4010 1L.075 144002 144058 144082
go 140207 14,709 14,707 144705 14.713
1ag 710" 14a71R 1464799 14710 14.701
27e 144582 144598 144687 144698 144700
NISCHARGE TOTAL PRESSURE .
STATION 2A
CIRC, PERCENT SPAM FROM TiP [
LOC,
DEG, 10 an 59 70 90 ‘
42,8 18,048 17.730 17.271 154867 164654
20845 184222 17.831 : 17539 !
22605 174995 17594
354 255,58 287 359 1,5 4 6 l 9
15,252 ls,382 15,423 164149 164220 164419 15.4Jz‘ 1640098

HU3

15.901
15.8558
15,817
15435¢
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‘Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion {Continued)

N+B/S & 229,994 Pin )R ® /762

32 DEGRTCE CIRCUYFREMTILL DISTONTICN POINT Nymzcn 302,
SLTD COomfp ivRpriop G0 % FQUIVALIAT  RTAR  SPrrp
WNEL O ETNTICE
Clnls ~IRGs CTIRT. CIRC.
LiCe 2T sL. 2 [k ITATION 1 LCZa STATINNY 2 L2Co SsTATICY 2.
Lile  TIx N EEER Tie B DEG. TIo AU DEG. Tie AU
+5 12.%823 lza.lo0% k) 12.349 in * 134902 L5 14,715 AN
lu3 P ICIE 23.zs2 peys 12.27. 124825 24,5 1E,237 14a213 g9 14.0627 14437¢
wel 134250 23.35% 1:7.% 13,282 L3z 15:.9% luelz2 19245 Leat 29 14w il )
-~ . s maa - n ] o = 1. A - . PR P - . -
215 METRAE ) i2.321 285:5 13151 12,548 278 15a37% 14,352 3Cs laey 3% 132582
SIECHRARGE TOTAL TEVPIRATURE
STaTIOoN 24
CIXC, PLIACET sopnr, Fov TIp
LoC.
bialch 12 ¢ 5C 70 sC
21 Sbi 34 BED 842 LY A F %4 545,749 5E~3007
tes 2554140 5424711 543,120 842,302 542,711
28¢ Gabels? 543,127 542,711 543,128 543,129
azz
INLET TOTAL PRE SSbR”
STATICY 2 :
CI®Z, DETCEMT §°L FU)TIR
L2
0EG., 2 32 g7 0 an
< 13,725 13,845 Le,852 13.029 12,829
A 14 W2 lLa520 laa?12 1L.8al WG .T7320
lag Ya 7o 14,732 TL.Tn2 L4708 1a.779
279 1e.282 160725 140598 14,5095 14:.705
S1SCHARES T2TeL ORESSLFE
STATIG:, 2t
CTIPTe nERZENT SRAM FEOY OTIO
. -
L3Ca
D=G, 12 32 52 ” gn .
L2205 leaB24 16£4515 1%£.586% 15,154 14,202
20445 14,979 17.207 17007
2284 % 12,971 17.%7¢
* {2ZGRELS) 251 350 325,58 Toasy a59 1.8 4 5 9

143945 L3022 15e152 15152 154035 l&e993 154119 154117 14892



%79

STATISN 2
TIP HUS
1364%% 13.57T
12474l 12851
12.385 13,558
13123 1z.2328
# {2I3REFE izl
17.7:°0

Table B-2. Basic Distortion Data 90-Degree Circumferential Distortionl(Continued)

WWE/S » TIT.396

92 DEGREE CIRCUMFRENTIAL DISTORTION

SLTO

CIPC,

LOC.

2EG.

™
o -2
AUIIRSTIN NI B4 ]

v o= LD

DY
[+

CIRC,
LaC.
DEG{

< N
[ RV RN

L I
L I35 A

Coptiscra, .,

it T Vi 4379

PO

INT NUMBER 330.

ree Sl FeUIVALEA? l Ro7er SPr+O

"TALL STATICE
CIRC.
STATION 1 LOCa STA
TI® HUB DEG. TIP
12.412 1o *
12,894 12,235 D45 18,259
13,032 18% 174223
12321 12.520 270 17.756
DIZCHARSE TOTAL TEVPERATURE
STATION 2A
PERCENT SPAN FROM TIP
10 i T 50 10
806777 5954598 5834103 576398
S8LasT/ BTE«HDE £584048 556049
BeBLSLS 574,313 5604245 5564449
INLET TOTAL PRESSURE
STATION O
DERCENT SPAN FROM TIP
19 30 50 70
13.2°,7 12,522 13.977 13.013
14-‘.“:‘; 1’-‘-«.‘,9‘3 l<’--70q 11*1703
140721 1,71 14721 LLa721
laszzn 1692 1#a%598 14,705
21SCUARZE TNTAL PRESCURE
STATION 24
EEPCENT SPAN FROM TIP
12 39 59 70
I0eSHE 1o.807 17,875 18,193
21157 19.912%
224491 19,808
383,32 237 aee 1.2
1,427 12.52% 17.,83¢C 12,004

TIoN 2
HUB

154524
15.792
15,718
154904

20
5792558

567.649
5654649

9C
13.970
laa712

14720
La s 700

30

174538
194195

la,50]

CIRC.
LOC,
DEG.

45
g9
19345

3056

9
E 184077
|

STATION 2A
TIP HUB
17.841 27,319
174557  17.188
17.22%  17.372
174839 144343



CIRC,
e

DEG.

[EL RN S
[ENIS I VA
LTt W n

59

Table B-2,

STATIOM

TP
12496% 13
13,242 13
134131 13
L2a5ll 13

¥ {DEGREES)

n
~

SR

140
s 5582
0358
«252

35}

17.2890

W+G/S'> 238,635

90 DEGREE CIRCUVFRENTIAL DISTORTION

SLATD  CCaLIEVRAL A 108 S PRIVl T
WALL STATICS
CIRC. CIRC.
L0C. STATION 1 LOC. STATION 2
DEG. TIP HyB DEG. TIP HUB
3 12.180 10 » 154912
172 13,252 13,557 9445  1T7.797  15.380
187,512,755 . 180 17.242 15.407
2:8.5  1Z.760 13..22 270 17.234 15,882
D1SCHARGE TOTAL TEMPERATLRE
STATION 24
ciec, PERCENT SPAN FRO' TIP
L2C,
NG, 19 30 50 79 90
31  699.794 589,300 579,104 572,372 5724769
185 579,203 571,179 555,189 5614979 563586
235  581.37 572,322  567.1%0  B&2.783 555,189
330
INLET TOTAL PRESSURE
STATION ©
CIRC, PERCENT SPAN FROM T1p
LOC.
DEG. 10 3¢ 50 70 90
9 13.704 12,784 134793 134753 134798
09 144575 14,711 144701 144713 164713
109 14,704 1a,724 lasTin 1a.724 164707
279 lae540 16,57 14,697 1£.695 14.708
S1SCHARGE TOTAL PRESSURE
STATION 2A
01, DERCENT SPAN FROM T1P
LS.
pES. 17 3n 50 70 90
42,58 2%,.4¢ 10,515 19,741  16.250 17.522
2ce2 N 194759 19.11°
2265 27033 19,251
354 255,85 257 359 1.5 A Y
17.710 12.002 1742849 17.250 174474 17.881 17.921

Pen)Pom £36h

POINT ANUNMBER 326,

Prton

CIRC.
LOC,
DEGe

49

99
193.5
306

17307

Basic Distortiomn Data 90-Degree Circumferential Distortion (Continued)

SPFD
STATION 2A
TIP HUB
17464 16.87C
174417 164912
17.272 16,607
174205 1. 142



CIRC,
LoC,

CEGa

45
125
225
315

Table

B-2. Basic Distortion Data 90-Degree Circumferential Distortion %Continued)

N+B/S ® 258.317

a0 DEZREE CIRCUMFREMTIAL DISTORTION

‘Q&'an'il ’L:”’! i

POINT NUMBER 2323.

SLTo € ONFIGURATIEN 100 Fo  EQUIVALENT RoOTCR
wALL. STATICS
CIRC., CIRC, CIRC
STATION 2 L0C, STATION 1 LOC. STATION 2 LOCa
TIP g DEG, TIP HUB DEGs TIP HUB DEGa
12¢52:n?;12,723 3 11,913 10 T 15,099 45
12:0200%13,222 132 12,712 13.227 9448  17.149 144978 99
1:.973ﬂﬁﬂ13u1?5 12745 126624 180 16,684 1540642 15345
12,720 -'12,398 208,512,515 13,209 270 16.547 15,540 305
DISCHARZE TOTAL TEMPERATURE
STATION 24
CIRC, PERCENT SPAM FRO™ TIP
L2C
DEG Y 10 a9 52 72 90
51 592,712 390,985 571,101  B&T7,.515 567.91%
180 E76,253  £37.%1%  £82.513 559,904 5534305
298 5784252  587.117  523.91e 551,110  567.308
330
INLET TOT:L PRESSURE
STATION ¢
CIRC, DERCENT SPAN FROM T1p
LOC,
nEs, 12 39 59 7 90
9 2474 12,595 13.578 13.570 13,579
99 144695, 14,715 14,721 144715 14.711
189 144792 14,715 144717 1464726 l1a.711
219 14,659 14,582 144703 14,695 144697
DISCHARGE TOTAL PRESSURE
STATION 2A
CIRC, PERCENT SPAN FROM TI1P
LOC.
DES, 1% 31 50 70 99
42,5 19,914 19,292 12,459 17.983 174462
20045 10,939 194470 194051
22655 194462 19,11¢
# (HEGREES) 451 28y 285,85 as7 3so 15 4 5 9
16,534 15,928 17+311 17,122 144550 164801 174142 17,109 164625

SPFry
STATION 2A
TiP HUb
154853 15.286
16758 184391
164565 15.112
154487 15,333
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Table B-2.

WG/ v 273401

0 DEGREE CIRCUMFRENTIAL DISTORTION

~

b

SLTO COnNFICvRA ica)

s
ISEYIU M
n & &

It

W) vl per

1=y
[IVIYs L BT
LB LI L N N A

(DEGRESS) 351

14.529

ClIRC.
LOC.
2EG.

[R e

R ]

LESEN I 8
o 43

LIRS F )

CIRC,

L%,

DEG.

51
13¢
285

237

CIRC.
LOC,

2EC

ag
129
279

ciec.
LOoGC,

DEG.

425

20945
22545

as4

15.076

WALL
STATIoON 1
TIP MUB
11,419
12e47c 12.8586
12..390
12.485 12.878

POINT NUMBER 320. |

DISCHARGZE TOTAL TEMPERATURE
STATION 2A
PERCENT SPAM FROM TIP

Foaobw
3 4 ua =
(RO
By SR N X

IR
KN o s

33545

15.480

30

wiio
- =
N
[ SN ]

b

LV Y}
(S )

IMLET TOTaL BRESSURE
ETATION 2

PEPCENT SPAN FROM™ TIP

a0

12,204
14,710
1484742

14,557

STATION, 24
PERCENT SPAN FRO™ TIP

ao

17349
17527

a5y

15,273

SISCHARGE TOTAL PRESSURE

/o0 %
STATICS
CIRC.
LOC. STATION 2
DEGa TIP HUg2
12 * 134387
Chab 154341 l4.011
180 154122 134941
272 15,065 15.098
50 70 SC
C28.37% 5214777 558,971
IRE.T51 E54,541 LE5.781
5544757 586,980 827351
50 70 90
12.342 13.741 17.242
L.712 12,714 L4727
1-':“-727 1"'-71‘.‘ 1“--705
la.583 144707 144700
50 T0 90
17.448 16,953 ° 154542
18.7043 184318
1a,345
359 1.5 4
14967 15.033 154113

L@ vntes,

Basic Distorticn Data 90-Degree Circumferential Distortion (Continued)
Pem/)Pox /.23F

S777 w

STATICH 24
Ti® Hug
l4.752 1442a7
144550 Lae l0%
Lie251 134758
lao2dU L2593



89

Table

CIRC,

LUCe STATIZw 0

DEve TIF HJE
45 14234 14333

135 154378 14,396

222 14.3522 144244

2l lge27y 14,.31%

N_@'/‘r s /783,696

90 DEIREE CIALUHF.INTIAL DISTORTICN

|
Prn) Py AISOl

POINT NUMBER 280

I
Fo Yo F T IVALELT

CRUISL CONFICVRATION
wALL STATICS
CIRC, CIRC,
L3C. STATION 1 LOC. STATION 2
JEd. TiP =UB Eca Ti? HUB
3 144058 ig * 144995
152 1443581 14.291 D448 164134 144877
1ETs5 142219 13:1¢] 15,708 144871
280435 15,183 liya2as 278 154393 144923
ILCHAREE TUTAL TESPERATURE
STATION 2A
CIHC DERTENT SPAN FRDY TIP
LaCe
DEGe 10 20 50 70 90
51 3.E8.13C 220ek0C 545,210 40,283 S3B.TLET
185 LLpL012 45,013 540,735 537,859 fR5.T44
275 5aT421% 464213 541.93%2 830.172 529,171
a3¢
TULET TRTAL PRFESLUNE
STATION D
LLIRC. DESCENMT SRAs FRas TIZ
Lol
CEZs 2 az £e 72 90
7 LAY LL44HB3 Ll LTS lyen 72 .01
a3y PEENTEA ~ac L 28 144823 Tae 0L L0y
HRY Iaudys 15.TeE lha858 LI A 16,523
27% Ao 3FE 592 1o &53 14,001 14.700
SISCOARGE TITAL =IELSURY
STATIC, 24
(oI Lo TLRCINT S0A% EROM TI®
Love
LEZa e 30 80 70 q0
LZ2eb 7.3 17,0149 18,748 15,011 15,732
213.0 173872 160587 12,248
231.0 17,043 l16.602
354 R23.E Re7 azco 243 4 [
18,880 LE43055 250739 i2.72% 15,869 15,080 154989

|
i

o7 ok

CIRC,
LOC.

DEGa

3]
a9
19345

308

18+851

B-2, Basic Distortion Data 90-Degree Circumferential Distortion!(Conti.nued)

SPFFD

STATION 2A

TiP

15953
154876
15.839
1592

HU5

15.637
15689
15.59¥
lo.675


http:423,1.63

69

Table B-2.

WA/ = 233.653

90 DESRECE CIRCUMFRENTIAL DISTIRTICN

Pen)Pe = /IVS

POINT AUMBER 283

CRUISE CowFicoes iion 20 %u EPDLALEA T
So8LL  STATICS
CIRC, CIRC, CIRC,
LT §TATISNL 0 LOC. 5TATION 1 LOC. STATION 2
CEG. TIP HUs SEG. TIP Hue DEG. Tip HUR
45 14,185 144211 3 13,959 10 * 144741
235 144505 14,332 192 l4sl88 12,213 4.5  15.924 144801
225 144277 144330 187.5 144157 180 15,678 144777
315 144221 lé4azish 28548 146155 144200 270 154768  14.782
DISCHARGE TOTAL TEVPSRATURS
STATION 24
TIRZs OERCENT SPAN FROY TIF
L3C»
DEG. 13 32 5% 72 g
51  54%.283 548,286  542.58% 839,471 537,859
{58 541,651 544,291 539,974 5364547 5354243
285 54549 544,590  B414884  53B.262 5374859
330
INLET TOTAL PRESSURE
STATIL, 2
CIRC, PERCEMT SPAN FROM TIO
LOC .
o ic 20 50 70 90
¢ 14429 143445 150452 1eeca3 léetaB
2% 14503 164,585 14,475 14,592 144557
189 140896 14,6909 14,700 144491 luabu?
273 144577 14,588 144599 144589 14.588
DISCHARGE TOTAL PREISSURL
' STAYICH 2A
CIRC. PERCENT SPAN FASH TIP
LoCe '
DEGe 12 30 50 79 59
425 17.238 154926 154530 164365 15,679
213.0 17.12¢ 16.579 15:270
231.0 164965 164512
# {DEGREES) 351 354 35545 257 359 1.5 A 6
15,678 15,864 15,910 15.802 15,585 15.787

15.912 15.838

Yok iRy

CIRC.
LOC.
DEG.

&5

99
193.5
30s

15695

Basic Distortion Data 90-Degree Circumferential Distortion (Continued)

QAL

STATION 2A

TIP

154800
15772
15.560
15728

Hue

134494J
154453
15428

Sea514



0L

CIRC
LOCs
DEG

45
135
225
315

1

Table B-2. Basic Distortion Data 90-Degree Circumferential Distortionl (Continued)

STATICN O
TIP HUB
144297 144150
las256 144317
14254 144310
140181 144233

* (JEGREES)

15454

b#waiZS"" YO8 Ve

90 DEGREE CIRCUMFRENTIAL DISTORTION

Pan)Pe® L137 {
POINT NUMBER 28&s |

CRUVISE CowrFicuve)rron’
! WALL . STATICS
CIRCs

3l

CIRC.
LOC. STATION 1 LOC. STATION 2
DEGa TIP HUB DEGa TIP HUS
3 . 13,913 10 * 144536
102 144099  1l4.156 94s5 154912 144706
18745  14411C 18C 154586 144670
258545 144077  l4e151 270 154611 144575
i
DISCHARGE TOTAL TEYPERATURE
. STATICN 2A
CIRCe i PLRCENT SPAN FRCY TIP
LCC,
EGe 10 3¢ 50 70 90
51 3474614 5454913 5524800 5394576 5384353
186 5654210, 343,803 539,979 537.554 5374554
285 545,210 3434202 5414139 537,959 537,959
330
INLET TOTAL PRESSURE
STATION 2
C13Ce PERCENT SPAN FROM TIP
LOCy
CSC, 13 32 59 70 99
9 14,538 144433 14e426 144408 14,415
oL 144390 144598 144656 14473 14.700
138 14712 14.708 1heT4 1L.695 12,695
275 144637 144697 1n593 14470 14772
SISCHARGE TOTAL PRECSUNE
STATION 2A
CIRC, PERCENT S©AN FROY TIP
LOC,
SEG. 19 30 50 70 90
42,5 17.15¢ 154820 164429 164251 15,869
213.0 17.014 . 162516 16+190
231.0 154825 164415
1
224 35545 357 359 1eb 4
5en7s 157325 255651 15.432 15,5¢2 15,735 15.567%

l 15.532

CIRC.
LOC.
DEGs

45

99
193.5
308

g

70 9% LQUIVALENT  fPofase SPEFO

STATION 2A
Tip HUB
154559 15+ 240
154519 15158
154439 15.163
156511 15.324



Table

CIRC

LUC- JTATIG ¥ 2
SEwve Tir RJZ
45 130920 3955
135 144117 14e1%
2235 lgede? ihelwl

B-2,

9!’\

Basic Distortion Data 90-Degree Circumferential Distortion (Continued)

WVE/S3 459307

DEGREE JINCUYFR

CRUIST Cona Flepresr’

31y 14.048 Lhevs
)
ot

# (DEGREES) 351

1449153

=
~

C

(@]

{35 07 v
-

(P8 i ]

354
15,31

a

Z.TIAL SISTOATICON POINT NUMBER 275.
7o S FQUIVALEN?
DAL STATICS
CIRCs
ETATISL 1 L2C, STATICN 2
TI= AU3 JEC. Ti? =2
134253 10 * 14.089
13,934  13.96% 9445  lLe258 14,284
13.954 8o 18,299 140228
13.92 16,202 272 15.047 144309
JDISCHARGEE TOTAL TENMDIRATURF
STATION 2A
DIRCEAT SPA FRQV TIP
12 37 52 70 oC
SL2eLL9 5504024 L37,998 535,581 532.404
S3Gek2t E33,781  BILllnD HI24.02 5220709
£3701e7  BE27.127 3.B.Yal 8230525 5224525
INLE™ T2T74L PRESSUNE
STANTIL 2
mLACDLT SPAL Fulit TI®
i 23 5¢C 72
l'l‘ﬂz:é -‘r.:-r'tc 1;!333 --ra.,z.-f 14!.235
ieald04 Lire 751 15722 140897 L,
1707 1ha7l4 14.709 144707 142894
1445691 144588 144591 144701 6,897
DISCARRGE ToTAL 2RESSURS
STATI™ 2A
DITCENT §743 FROM TIP
S 33 52 s 9c
ius 1541069 13753 15,739 15 :484
16404 15,101 15,745
12.295 18,727
33545 357 339 1.5 4
i5435. 15,227 144932 144995 15.102 15.10¢8

Pom ) Pg> 4./0%

Vo s

CIRC.
LCC.

- W

[
A
o w
L
AR O Ut

L8]

144999

Syt
STATIO
TI®
16,602
14,4553
1‘!--1:.‘:7
140888



(44

CIaC.
0G0,

DEL

45
135
225

315

!

Table B-2, Basic Distortion Data 90-Degree Circumferential Distortioni(Continued)

N@J & /Y3.69%

5TRTIS. O
TI» HL2
144133 14,174
144262 14,319
Lesldc  lme284
14,127 2hall9

{ZIGREES) 251

9C DEGREE

CIRCUMFRENTIAL

CRuISE CeAfsg s Ariea

80 T FPUIVALINTG #o70x
WELL  ETATICS
cInc, ciac, | CIRC.
Lo, ST TICH 1 LLC. ST-TION 2 LOC,
ZEG. TIP Lt DEG. TIP HUR | DLG.
2 13,308 10 * 15.055 | 45
152 16,261 14.176 9445 164560 14¢B94 99
187.5  la.344 18C 15:979  14.89% | 193.5
28535 13.£08 14,105 270 164217  14.990 ! 306
!
DISCHARIE TOTAL TEVPERATURS
STATION 27 5
c1c. PERCENT SPLN FROY TIP |
Leg,
TEG. 17 22 ED 72 59 |
5’1 ;63.3:: I I Y 5:2-231 '.'.‘"14:513 5“3:5:07
1.5 523,075 5274295 547,953 542,987 342.1%4 !
23 E5Bedel 3324221  54G.4L8 545,023  5-5,023 !
el
|
['"LET T2TAL PRESSURE
STATION O
CIRC. DESCENT SOAN FROM TIP [
Lag,
DES, 12 20 50 70 90 %
g 14,379 16,382 144409 144395 14,408
vy 1t.69¢ 16,498 140607 144703 14704 !
187 14,705 14,718 1a.71% 14,701 1445697
279 le.597 16,703 14-523 14,895 144706 |
DISCHARES TOTAL PRISSURE l
STATING 2A i
ZIRC, DERCENT S9AM FRO TIO
LOCa ;
DEGa 10 30 50 70 90
4245 18,251 17774 17,360 16,278 15.987 {
213.0 17.960 174250 164732 |
231.0 17.81¢ 17.143
!
354 25545 357 359 145 4 6 | 9
15.:361 164392 164357 164037 164242 164459 164369 164182

SISTOSRTION

Prn/A = /.78

RPOINT WWUMIES 287.

;

SPEFD
STATIGC. 24
T1P Hus
164305 L3.87%
16354 15.93%
15,139 15,830
15.217 15.921



£l

CIRC,
CCe
DEGe

45
135
225
315

Table
STATIS, D

TIP HUE
144042 14,277
iGa172 145.233
ihels2 la,2l15
14030 l4el3d
# [QECAEES)Y s
159

B-~-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
WS/ ® 735/.692 Pen) M * 1.I?Y
$0 DEGREE CIRCUMFRENTIAL DISTORTION POINT NUMBER 270
CRUISFE Con'7ike®n 7r0x3 PO Fo FPUIVALER? Frvekd  SPred
¥ALL  STATICS )
CIRC, CIRC. CIRCs
LJC STATION 1° LOC, STATION 2 LOC. STATION 2A
DEC TP Hyg DEG. TiP Hus DEGe TP HUB
13,739 19 * 14,848 45 16136 15.754
102 142348 1,082 G4 16,3211 14,804 99 144224 15,714
187,% 13.982 80 15978 14,827 193.5 15.974 15,661
2855 12.39401 1454054 273 154990 14,792 06 164052 15.7¢5
CISCHARGE TOTAL TEMPERATUKE
STATION 28
CIRC, PERCENT SPA. FROM TIP
LCZ W
SECa 10 chl 50 70 ‘90
5] 5064409 553,812 5614015 5462090 5444971
18 5554022  §52.21¢ 545,595 542,135 5414729
285 550212 548,199 567.796 543,756 5434756
230
ILLET TOTAL PRESSURE
STATION ©
CIRC PERCENT SPAM FROM TIF
LI
DG 10 i 52 72 9
9 143450 14:369 1463380 l14o283 140271
3% 144568¢ 14,597 14.594 144594 14,591
139 14.721 14,733 la.Toe 144792 14: 691
279 144692 140581 14.597 1ay598 140592
DISCHARGE TOTSL PRESSURE
STETION 24
CIRZ. PERIENT 89Aw Fagt TIp
LECn
DEG, 19 ag 50 70 50
L2005 13921482 17575 76288 15,554 15.925%
213.0 1753w 17.232 15.728
231.0 174758 17,054
1 258 SLIul 257 23¢ 1.5 4 6 9
34 loeZZz lgaz2z 146208 13,904 15.10% 154348 154253 164062



gz

CIRC.
LGl
CEGe

%5
135
225
215

50 DESASC CIRCUVF?ENTEAL SISTORTIC POIAT WUMBER 273,
CRUIST CorFIELPAT o4 f0 26 Flilvpasral
‘ WALL  STLTICS
CIRCA j < ‘Cu
STATISH O LIss STATICS 1 . Lusa STATION 2
TiE mJ2 LE3. | TiP ~UR DEZ, TI® mUB
150903 134515 12,381 12 % lhe384
ibeild l4el3s 102 T13.235 13,527 405 14055 14521
leeidn laslae 1d7+5 134560 5 15.779% 14.83¢
l4edu%  LlheUS1 28542 134856  13.973 70 15,785  14.590
t
: DISCHARGE TOTAL TEYDERATURE
' STATICY 2A
ob (TP 2CRECELT S84~ FROY TIP
LoCe |
DEC, e 33 52 o ETe)
1
51 5844879 33263554 S4ce433  5L-.359 B5L2.&44
185 55Le585 5434022 5444033 5404227 551,232
255 SH5e33 EaTeZTe BemSe=T5 5424050 54}!232
330 *
i
i
i DLLST TOTAL ORESSURE
STATION O
138, DPERCENT SPAN SROM TIP
LOC .
SE3e d: 30 50 70 90
9 144285 144299 144316 144298 14,311
93 leg7n1 14,79 14,708 14.709 14.693
129 144717 144707 14,713 164709 14,703
279 1446509 la,.595 144575 14,709 14,713
| ,
| DISCHARGE TOTAL PRESSURS
STATIZY 2A
CIng, i PCRIENT SPAY FROM TIP
LoCa .
DES, ig 37 50 79 90
4245 17,208 17.342 15.905 154559 164176
213.0 170617 . 160992 15.574
231.0 | 17,387 15.872
ceer as i
# [DEGREES) 351 354 355, 5 357 359 1.5 4 6
{
15,618 154846 15,921 15,340 15,559 15,730 15,921 15.894
i

Table

i

B-2. Basic Diétortion Data 90-Degree Circumferential Distortionl(Continued)

WS = /63.93Y

“on /Py & 2.1?¥

o0

15.685

SPF I

STATION 2A
TIR Hed
15.08% 15.285:
124504 120l
154022 LEelbe
152805 15.278



74

Table

CIRC.
LG, 3TATICY C
DEGe Ti? HUS

45 13:343 ~3e727
135 13.938 14.22¢
225 13.935 14.037
31s 13315 13.8%2

B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)

N i

20 DEGREE CIRCUMFRENTIAL DISTORTION

CRUISE ConFICuRATION

CIRC,
-2Ce
DEG.

3

102
187.5
2865

CIRC,
LOCe

=~
DEG

) P —
Wowm a3 AN
P RN (I b

Orp)ly s /.78

POINT AUMBEZR 253

GO G FSIALIRWT  BOTE

STATICS
CIRCs
LoC. STA
DEG. TIP
1o »*

Y4e5 15.418

180 15.237
270 154150

DISCFARGE TOTAL TEVWPERATURE
STATICY 2A
PERCENT SPAN FROM TIP

WALL
STATION 1
TIP HUE

12,299

13.842 13.774%

13.710

13.538 13774

10 ER)
BL9.275 Eifa022
848,207 E42.154
2542027 543-16Q

in

144138
l4as6921
144679
14,6£9

ya
iy

[
=1 =l
B0
g
e

50

£044390

529,085
Bnle527

70

5a0.707
5364596
5374831

ILLET TOTAL PRESSURE
STATION @
PFRCENT SPAN FROM TIP

an
ety

14,222
l4.584
144704
144670

59

14206
14,689
144701
14,678

70

l4e209
144691
14.690C
l4.691

SISCHARGE TOT2L DPIESSURE
STATICN 24
PERCENT SPAM FROM TIP

50

154355
15.588

70
156733
16,378

1,5

154047

TIon 2
HUS
13.745
l4.132

144076
14,347

20
5414527

537419
537.419

Q0
144225
144596

14.675
144686

gc

15.585
16292

4 5

154205 154231

SprtD

CIRC,

LOCe STATIC, 2/,

DEGe TIP HUE
“'5 141641 1."1-01.35
9% 142636 134523

19345 144533 14.005
306 144580 14100

9
154060



9L

Table B-2,

Basic Distortion Data 90-Degree Circumferential Distortion (Continued)

W+E/S = J%0.34F

90 DEGREE CIRCUMFRENTIAL DISTORTION

J‘g‘.‘lyﬂh.. /1 82Y
PCINT NUMBER 254.

CRVISE COoNFIGUIPAToN -
WALL STATICS
CIRCe CIRC, CIRC.
LOC, STATION O LOC, STATION 1 LOC. STATION 2
DEG TiP HUB DEG., TIP HuB DEG. TIP HUB
45  13.802  13.841 3 13.078 10 * 154554
135 144005 144065 102 13.929 13.888 9445  1T7«T48 144975
225 13,829 13,937 1875 13.485 180 164636 144915
315  13.734 13.815 28605 134378 13.724 270 1T7«112 154095
DISCHARGE TOTAL TEMPERATURE
STATION 2A
CIRC. PERCENT SPAN FROM TIP
LOC.
DEG. 10 ag 50 70 90
S1 591,945 5B3.576 573.514 5624115 5614296
185 5824374 575,131 563,753 558,009 555.949
285 575,938 56Be646 5664610 5504475  559.653
3390
INLET TOTAL PRESSURE
STATION ©
CIRC, PERCENT SPAN FROM TIP
LOC,
DEG. 10 39 50 70 90
9 144187 144240 144216 144188 lae222
99 144590 144704 14710 14,4701 14.704
189 144715 144709 14712 14e711 144694
279 14,581 144590 144698 1,707 14,704
DISCHARGE TOTAL PRESSURE
STATION 2A
CIRCa PERCENT SPAN FROM TIP
LOC.
DEG. 10 30 50 70 90
245 204861 194900 184711 16,908 164658
213.0 2040558 184839 17.807
231.0 194736 18,608
* (DEGREES) 351 354 35845 257 359 1.5 4 6
17.167 174543 17.485 17.581 164950 17.290 17.758 17555

CIRC.
LGCe
DEGs

45
93

193.5
306

9
174269

EFQUIVARTAT Ro7Tor SPFFO

STATION 2A
TIP HUB
17210 154495
171986 16593
164900 164457
17087 16074



LL

CIRC,
LOC.

EGe

45
135
225
315

STA
TP

13.586
13.83¢
13,756
134626

Table B-2.

VB & 192.%20

90 DEGREE CIRCUMFRENTIAL DISTORTICN

CRUIISE CONFIGURATION 106 P £ O NIVALEAT [fPoSon
WALL STATICS
CIRC, CIRC. CIRC.
TION 2 LOC, STATION 1 LOC, STATION 2 LaC.
HUR DEG. TP HuB NEGS TIP HYR DEG
134655 3 1219903 19 * 154059 45
134941 122 134583 12,723 9445 174402 lea 764 ge
134877 18745 13.342 130 15,705 144730 19345
134724 28545 13.29¢ 12,529 27¢ 1549482 1a.720 30¢
DISCHARGE TOTAL TEMPERATURE
STATION 22
CIRCs PERLCENT SPAN FOM TI2
LOC.
DEG. 10 30 52 72 90
51 8854237 581l.218 £T1,804 552«708 5594214
186 5774991 5704690 541,585 55,494 554.6665
285 5734536 5714911 565.379  558.388 5574563
330
INLET TOTAL PRESSURE
STATION O
CIRC. PERCENT SPAM FROM T1P
LOC e
DEG. 19 30 s¢C 72 90
9 14,787 14,143 144133 145,110 144,149
29 140695 14,793 16+ 706 14.709 144729
le9 144706 la,709 14712 144706 14,760
279 14,690 12,703 la,791 14,707 144711
DISCHARGF TOTAL PRESSURE
STATION 2A
CIRCs PERCENT SPAN FROM TIP
LOC.
DEG 10 30 50 79 o0
4245 204847 19.616 18,805 17.025 164399
213.0 19.98¢9 BeT04 17.846
231.0 194583 18.454
REESY 351 454 15545 357 359 le5 4 6 9
164796 17,179 17.215 17,301 16468€ "164944 17,417 17.368 16.969

Basic Distortion Data 90-Degree Circumferential Distortion (Continuad)

P /P ® Vo313

POINT NUVBFR 257.

&2V ED
STATION 2A
TIP HuR
164874 1n.217
16368 15.327
16278 loa 102
15,745 1texll



8L

CIRkC,
LCCe
DEG.

45
135
225
315

Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)

STATION O
TP HUS
13.237 13.328
13544 13.768
134523 12.751
134463 134857

NS/

CIRCa

LOC.

DEG.
3

lo2
18705

28445

CIRC,
LCC.

cEGe

51
185
235
330

279

CIRC.

LOC,

DEC,
4245
2a3.0
231.0
354

164295

& Cre. 3%
90 DEGREE CIRCUMFRENTIAL DISTORTION
CRVISE CoNFIECRATION

Prn/ P /.20

PO

/00 Vo EQUIVALENT 1PeT el SpELD

WALL STATICS
CIRC,
, STATION 1 LOC. STA
TIP HUR DEGa TIP
12.648 10 *
J13.148  13.391 9445 164718
13l200 180 16.247
134138 13,397 270 16.227
i EISCAHARGE TOTAL TEMPERATURE
STATION 24
: PERCENT SPAN FROV TIP
10 30 50 79
553,7C7  5560.508 5544078 5484007
E60.H0% 554,078 548,818 5424302
5964494 555,689 552,059 5444752
THLET TOTAL PRESSURE
| STATION O
PERCENT SPAN FROM TIP
12 an 59 70
13.506 14.006 13.996 13.967
144587 14,691 14,695 144705
144708 144710 14.708 144702
140679 144591 144690 144702
’ DISCYARCE TOTAL ORESSURE
STATION 2A
DERCENT SPAM FROM TIP
19 20 50 70
194555 13.674 12,008 17,464
19304 18.335
i 184842 17.989
355,5 357 359 1.5
l1a+388 15.408 15.956 16109

INT NUMBER 260,

TION 2
HUB

13.944
14,373
144275
144403

g0
546.788

5434120
5424711

990
13,996
14.718

14,687
1L4702

g0

164520
17.556

4 ]

l6.522 164460

CIRCa
LOCs
DEGa

45

g9
193.5
306

16068

STATION 24
TIP HUB
15931 L54294
15.881 15,098
156632 15,063
154755 15,298



CIRC,
OC.
JEG.

45
13s
225
315

Table B-2.

STATIOM
TIP

9

Hu=

l2.008 13,125
124814 T3.628
12.482 13.635
13.217 13.437

Basic Distortion Data 90-Degree Circumferential Distortion (Continued)

NVE/S ® TELIT

90 DEGREE CIRCUMFRENTIAL DISTORTION

CRUISF COrR FIebrAaTicn

CIRC,

LOC.
DEG.

3

1c2
18745
28645

CIRC,
LoC.
DEG.

21
185
288
330

CIRC,
LOC.
DEG.

9
o9
129
279

*CIRC,
LOC.

DEGa
4245
213.0,
231,0
254

15,395

WALL  STATICS

PR it /.88

PO

Joe Yo EQUIVALINT Koioxk

CIRC.
STATION 1 LOC. 5TA
TP HuUB DEG. TIP
124414 10 *
124983 13.19¢ F4a5 15.894
13.C61 . 180 15535
12.959% 134213 270 15484
DISCHARGE TOTAL TEVPERATURE
STATION 2A
PERCENT SPAN FROM TIP
16 aQ 50 70
5664194 581315 5554590 5224302
5800500 557229 5522713 846517
582.5382 552,049 556,410 548.587
IMLET TOTAL PRESSURE
STATION O
PERCENT SPAN FROM TIP
10 30 50 T0
13,834 12.937 13,906 13.899
la.£20 14.70¢ l14.708 l4e 714
144715 144714 l4e718 144704
14,682 144697 164595 la,708
DISCHARGE TOTAL SRESSURE
STATION 2A
PERCENT SPAN FROM TIP
19 30 50 T0
18.47¢C 17.681 17.282 16776
18,652 17.757
134131 17.393
355,5 257 359 le5
15.802 164,551 15.207 15,295

INT NUMBER 250.

TION 2
HUB

13.191
13.816

134759
13.940

20
554269

5464517
546.517

20
13.906
T4 717

e 697
14,706

290

164083
16.895

& &

15,547 154596

CIRC.
LOCa
DEGa

45

e
19348
30é

15.280

SPEED
STATION 2A
T1P HUB
14e664 134961
l4e627 13.517
144412 134735
144509 134913



APPENDIX C
DERIVATION OF STALL MARGIN DEFINITION

The definition of the compressor stability or stall margin used herein
is developed from continuity considerations. The model used for this
development is comprised of a compressor stage and a flow restricting
area downstream of the stage as shown schematically in figure C-1. At

the flow restriction, the flow rate may be expressed as follows:

W= fW (Mz) X A2 X P2 b (C-1)
T
2
W T2
where the quantity £ (M,) = s—, a function of the local Mach number.
W 2 P2 A2

Expressing equation (C-1) in terms of the compressor inlet corrected air-

flow yields

W/ P
Lot 1) x Ay x50 x L -2Li6 (C-2)

g1 2% Jr, /T, Vs18.6

V518.6
P2/P1 _ J T,/ T, 2116
fw (Mz) x A

X

or (C-3)

W 61 2

61
—~  Thigrelatioiishify fay be depicted on The compréssor map by consider-
ing the quantity on the right side of the equation to be the parameter as
shown in figure C-2, The quantity /T27T1, although clearly associated
with the compressor, has been combined with the flow restriction asso-
ciated quantities fW (MZ) and A2 For simplicity, This measure is justi-
fied because the change in compressor pressure ratio, <P2/P1)’ is much

larger than the related change in the square root of the temperature
ratio, (,/T27T1).

If the compressor, operating initially at point A in figure C-2, is
caused to stall (point B) by changing the downstream flow restriction,

the following equality may be written to express this change in operating

point:
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P2/P1 P2/Pl
W,!Bl W 91 ,/TZ/Tl i ,/T2/Tl
5, |B 5, |A  |E M) x A, |B £ () x A, |a
- = x 100 = : x 100
B, /P, /T2/Tl
WL £, M) x A0 4
3y A
L. -

Thus, it may be noted that the percentage change in the flow restriction
parameter required to change the compressor operating point from A to B,

the stall 1imit, is equal to the percentage change in P2/P1 from A to B;

LNC

%
and this quantity is therefore defined as the compressor stability margin
P, /P, P, /P,
W,/Bl W\fﬁl
= — x 100 = SM
Pyl
W,/Bl
R

Tn the case of the compressor characteristic denoted by points A', C' and
B' of figure C-2, it may be noted that the same change in flow restric-
tion area and/or £ (Mz) that causes the compressor operation to shift
from point A to point B will cause a shift from point A' to point C' and
will not cause instability. At this speed a further increase is requived
to force operation to shift to point B' and cause stall. Thus, the sta-
bility margin on this speed line (based on point A') is greater than that
on the former speed line (based on point A). This comparison illustrates
an important quality of this definition of stability margin, in that it
provides a means of equating both flow range and pressure rise capability

with regard to their stabilization of compressor operation,
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Figure C-1. Model for Defining Compressor Stability FD 27383
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Figure C-2. Compressor Inlet Corrected Airflow
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