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APPENDIX A

SYMBOLS

Symbol Description Units
A Annulus or streamtube area " In.?
a Length along chord line to location of maximum
displacement between camber line and chord line In,
c Chord length of cylindrical section In,
Ch Enthalpy - equivalent static-pressure-rise
coefficient:
-1
Do lr
Zglcph o -1 - (B*-1%)
Ch = vfz ——
Cp Static~pressure-rise coefficient:
P2—P1
Cp = —_—
Pl-p E—
cp Specific heat at constant pressure Btu/Lb-° R
D Diffusion factor:
vd  1pVge-n Vp,
rotor - - T
vy 2r oV
Vo 11VB-r2Vg,
= Je— 4 ——
tat —
stator A 2r oV,
g Acceleration due to gravity 32.174 Ft/Sed?
i Incidence angle, difference between flow angle and

camber line angle at leading edge in cascade pro-

jection

Degrees



Symbol Desecription Units

iSS Suction surface incidence angle, difference between
flow angle and leading edge suction surface Degrees
J Mechanical egquivalent of heat 778.161 Ft-Lb/Btu
M Mach number -—=
N Rotational speed RPM
P Total or stagnation pressure PSiA
P Static pressure PSIA
r Radius In,
T Mean radius, average of streamline leading-trailing
edge radii . In.
T Total or stagnation temperature ° R
AT Total temperature rise ° R
t Static temperature ° R
te Airfoil edge thickness in,
tm Airfoil maximum thickness . In,
U Rotor speed Ft/Sec
vV Air velocity Ft/Sec
w Weight flow Lbs/Sec
A Displacement along compressor axis In.
B Flow angle, angle whose tangent is the ratio of
tangential-to-axial velocity Degrees
AB Air-turning angle, AB = B, -B; Degrees
ve Blade~chord angle (stagger), angle in cascade pro-
Jection between blade chord and axial direction Degrees
Y Ratio of specific heats ———
8° Deviation angle, 'difference between flow angle and
camber-line angle at trailing edge in cascade pro-
Jjection Degrees



Symbol Description nits

P
. actual
8 Pressure correction, _—
14.696 PSIA
e° Slope of meridional streamline Degrees
T
8 Temperature correction, _actual -
518.7° R
ge° Circumferential position from top center Degrees
M Efficiency ————
He Angle between tangent to blade meanline and the
axial direction Degrees
g Solidity, ratio of chord to spacing -
&° Camber angle, difference between angles in cascade
projection of tangents to camber line at extremes
of camber-line arc Degrees
Q Flow coefficient ——
i Work coefficient ——
w Total-pressure~loss coefficient:
—_ Pd s 3—Pd
wr = e
Rotor, Pi-p,
; = Pi-Ps
W = e ——
Stator, B, op
G -
—~£§§—E§ Total-pressure-loss parameter ———
Subscripts
ad Adiabatic
an Annulus
cor Corrected to unity axial velocity ratio
d Downstream measurement plane-(Table V)



Subscripts Description

e Edge of blade (Figure 105

h Hub

id Ideal

h Immersion

m Meridional direction

D Polytropic

S Measurement plane (Figure 10)
88 Suction surface

t Tip at Station 1.0

u Upstream measurement plane (Table V)
Z Axial direction

8 Tangential direction

o Corrected to zero inlet swirl
1 Leading edge

2 Trailing edge

0.01, 0.18,
0.95, 1.51,} Measurement station designations (Figures 7 and 8)
2.20

Superscripts

' Relative to rotor

* Critical flow condition



-APPENDIX B

DUPLICATE LISTING OF TABLE VII,
OVERALL PERFORMANCE DATA

The overall performance data for the stagé and for the rotor are pre-

sented in Table VII which is repeated here from Volume I for convenience,



Table VII,

Listing of Overall Performance Data,

(a) Shakedown Teet With Undistorted Inlet

Tnlet
Corrected Stage Rotor
Percent Welght Total Total Stator

Reading |Design [Throttle Flow Pressure | Adiabatic Pressure | Adiabatic | Type Setting
Number | Speed Setting | (1bs/sec) Ratio Efficlency Retio Efficiency| Point* | (deg)

1 50.3 50 125.62 1.0786 0.7572 1.0910 0.8728 9.P. 0

2 50,0 50 125,20 1.0780 0.7297 1.0903 0.8417 0.P. 0

3 50.1 2 89.41 1,1376 0.7732 1,1426 0.8018 0.P. 0

N T70.1 50 172,11 1.1509 0.7148 1.1809 0.8491 0.B. o}

5 T0.1 3 130.21 1.2820 0.7918 1.2918 0.8171 0.7, 0

6 90.1 30 205.73 1.2683 0.6795 1.32k2 0.8078 0.P. o}

T 90.1 é 183.53 1.5319 0.8457 1.5510 0.8718 0.P. 0

8 100.2 25 221,12 1.34h0 G.7135 1.3894 0. 7976 0.P. -3

9 100.1 15 220,61 14617 0.8148 1.4804 0.8438 0.P. -3
10, 100.0 15 219,52 1.4600 0,8100 1.4796 0.8400 B.E. -3
11 100.0 9 216,48 1.6190 0.8391 1,64k5 0.8674 B.E. -3
12 100.1 9 216,51 1.6208 0.8322 1.6570 0.8731 0.P. -8
i3 100.2 9 217.29 1,6218 0.8363 1.6428 0,8602 0.P. 0
1h 100.0 9 217.29 1.6262 0,8460 1.6463 0.8689 O.P. w4
15 100.0 9 216,50 1.6428 0.8553 1.6617 0.8764 0.P. +8
16 100.0 15 221,67 1.4601 0.7902 1.4826 0.82h0 0.P, 0
17 99.8 6.15 20k,95 1,703k o.8kat 1,7346 0.8737 0.P. 0
18 160,0 6.15 202,98 1.6932 0.8324 1.7359 0.8614 0.P. -3
19 100,1 9 213.81 1,6547 0.8455 1.6810 0.8740 0.P. +11
20 100.0 6,15 206.83 1.719% 0,8478 1.7397 0.8676 0.7, +8
21 110.1 9 230,38 1.7088 0.,8100 1.7359 0.8358 0.P. o]
Jote 90,1 9 196,74 1.4830 0.8680 1.hoo2 0.8933 0.P. 0
23 80.1 2 175.28 1.3567 0.8762 1.3688 0.9030 0.P. o]
2l 8o.1 3.5 1kg, 79 1.3890 0.7952 1.4053 0.8248 0.¥. 0

*The following

oP
EE
cT

SRT

symbols indicate the type of data recorded:

-

Overall Performance Dats From Fixed Instruments

Blade Element Traverse Data Flus Overall Performance

Continuous Traverse Data Plus Overall Performance

Screen Rotation Test for Circumferential Distortion Traverse

Data Plus Overall Performance




Overall Performance

Table VII, Listing of Overall Performance Data (Continued).
(b} Undistorted Inlet Performence Test
Inlet
i Gorrecte a Stage Rotor
Percent Weight Total Total

Reeding [Design |Throttle Flow Pressure | Adisbatic Pressure | Adiabaiic

Number |Speed Setting (1bs/sec) Ratio Efficiency Ratio Efficiency Point#*
25 100.0 15 221.89 1.k587 0.8111 1.4811 0.8457 B.E.
26 100.0 15 221.12 1.4589 0. 796N 1.481h 0.8305 0.P.
27 100.0 9 217.17 1.6239 0.8518 1.6463 0.8776 B.E.
28 100,0 6 204,03 1.7037 0.8281 1.7377 0.8613 B.E.

. 29 100.1 7.5 212.65 1.6761 0.8504 1,7020 0.8776 B.E.
30 100. 1. 11 219.33 1.5630 0.8b61 1.5805 0.8686 B.E,
31 90.2 15 204.39 1.3761 0.8212 1.3946 0.8574 B.E.
32 90.0 9 196.56 1.4863 0.8739 1.5001 0.8955 B.E.
33 90.0 T.5 1g2.81 1,5105 | 0.8706 1.5256 0.8928 B.E.
3k 90.0 6 183, 4k 1.5269 0.8465 1.5457 0.8726 B.E,
35 90.1 30 205,36 1.2726 0.7030 1.3206 0.8153 B.E.
36 50.1 30 123,15 1.0861 0.8127 1.0958 0.9012 B.E.
37 50.1 30 123,20 1.0860 0.8095 1.0957 0.8983 0.P.
38 50.0 15 114,70 1.1073 0.8463 1.1129 0.8889 B.E.
39 50.0 11 109. 3k 1,1166 0.8796 1.1210 0.9115 B.E.
Lo 50.0 9 106.75 1.1213 0.8831 1.1251 0.9094 0.P.
k1 50.1 6 100,80 1.1288 0.8508 1.1321 0.8712 B.E.
7] 50.1 2 89.28 1.1369 0.8065 1.1k16 0.8333 B.E.
43 70.1 30 169.98 1.167h 0.7937 1.1910 0.8989 B.E.
kL 70.1 15 160,99 1.2193 0.8858 1.2311 0.9304 B.E.
45 70.0 9 151.55 1.2548 0.8909 1.2628 0.9166 B.E.
Lé 70.0 6 b1, o7 1.2712 0.8465 1.2788 0.8682 B.E.
bt 70.1 3 128.91 1.2809 0.7950 1.2910 0.8212 B.E.
L8 80.1 30 188.52 1.2131 0. 7hat 1.24k2 0.8420 B.E.
4g 80.1 15 185.71 1.2027 0.8507 1,3087 0.8930 B.E.
50 80.0 9 174,54 1.353L 0.8755 1.3642 0.8996 B.E.
51 8o.1 6 162,43 1.3814 0.8468 1.3927 0.8691 B.E.
52 80.1 3.5 150.16 1.3864 0.T9%2 1.h026 0.8237 B.E.
53 90.1 11 199.43 1.4h35 0.58666 1.4587 0.8927 0.F.
5l 100. 1 25 220.48 1.3419 0.6839 1.4000 0.7872 0.P.
*The following symbols indicate the type of data recorded:

0P = Overall Performance Date From Fixed Instruments
BE +~ Blade Blement Traverse Data Plus Overall Performance
CT -~ Conbinuous Traverse Data Plus Overell Ferformance
SRT ~ Sereen Rotation Test for Circumferential Distortion Traverse Data Plus




" 0T

Table VII,

(b} Undistorted Inlet Pcrformance Test (Concluded)

Listing of Overall Performance Data (Continued).

Tnlet .

Correctad Stage Rotor
Percent Weight Total Total

Reading|Design | Throttle Flow Pressure | Adisbatic Pressure | Adiabatic Type
Number |Speed Setting | (1bs/sec) Ratio Efficiency Ratic Efficiency Point¥
55 100.1 15 219.94 1.4643 0,8087 1.4860 0.8416 c.T.
56 100.1 9 216.33 1.6144 0.847h 1.6335 0.8698 c.7T.
56 100.0 6 202,06 1.693k 0.8356 1.7279 0.8701 c.T.
59 50.0 h 96,17 1.1350 0.8271 1.1411 0.8625 0.F.
60 50,1 b 95.00 1.1331 0.80k5 1.136k4 0.8237 0.F,
61 70.0 3 129.66 1.2808 0.7886 1,2913 0.8155 0.P.
62 80.0 2,45 143,40 1.38s52 0.7693 1.4057 0.8057 0.F.
63 90,1 5 176.81 1.5292 0.8140 1.5521 0.8443 0.P.
6l 100.0 5.5 198.11 1.6968 0,806k 1.7370 0.8k51 0.P.
65 110.2 9 230.47 1. 70Uk 0,8073 1.7305 0.8322 0.7,
66 110.1 7 226,68 1.8307 0.8101 1.8738 0.8h4k4] 0.F,
67 109.9 9 229.89 1.7045 0.8079 1.7298. 0.8320 B.E.
68 109.9 9 230.02 1.7049 0.8119 1,730k 0.8363 O.F.
69 110.3 6.75 225,55 1.8502 0.8030 1.9015 0.8k24 B.L,
70 110.1 7.25 228,61 1,3348 0.8168 1.855h 0.8498 B.E.
Tl 110,0 8 228,43 1. 7584 0.8155 1. 7884 0.8420 R.oE.
72 110.2 13 230.69 1.5656 0. 7764 1.5920 0.8074 B.E.
73 50,0 15 114,97 1.10067 0.8471 1.1121 0.8887 J.F.
h 80.1 11 179.07 1.3353 0.3795 1. 3468 0.905T O.F.

*The foilwwing symbols indicane the fype of dala recorded:

OP
BE
CT

SRT -

f

Ovwerall Performance Data From Fixed Instruments
Blade Llement Travevse Data Plus Overall Perforrance
Continuous Traverse Data Plus Overall Performance
Screen Rotation Test for Circurfereniial Distoriion Traverse

Data Flus Cverall Fericrmance
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Table VII, Listing of Overall Performance Data (Continued).
{c) Undistorted Inlet Test with Long Inlet Duct
Inlet
Corrected Stage Rotor
Percent Weight Total Total
Reading | Design |Throttle Flow Fressure | Adiabatic Fressure |Adiabatic Type
Number | Speed [Setting | (1be/sec) Ratio Efficiency Ratio |Efficiency Point¥
132 70.0 30 168,95 1.184 0.8056 1.199 0.8750 0.P.
133 70.1 9 k6. 38 1.259 0.8229 1.268 0.8750 0.P.
134 70.1 3 126.37 1.275 0.7568 1.288 0.8018 c.T.
135 100.1 15 220,37 1.486 0.8204 1.506 0.8588 0.P.
136 100.1 9 214,61 1.633 0.8510 1.658 0.8846 0.P.
137 100.1 6.5 202.34 1.681 0.8333 1.722 0.8728 C.T.
138 90.0 30 20k, 18 1.290 0.7521 1.321 0.8376 0.P.
139 90.1 9 194,21 1.484 0, 8554 1.500 0.8795 0.P.
140 90.1 5.5 177.75 1.525 0.8162 1,541 0.8432 ¢.T.

*The following symbols indicate the type of data recorded:

oP
BE
CT
SRT

[ SN |

Data Plus Overall Performance

Overall Performance Data From Fixed Instruments
Biade Element Traverse Data Plus Overall Performance
Continuouvs Traverse Data Plus Overall Performance
Screen Rotation Test for Circumferential Distortion Traverse




gt

Table VITI,. Lisi‘:ing of Overall Performance Data (Continued).

(d) Radial Inlet Distortion Test

Inlet Stage Rotor
Corrected
Percent Wedight Total Total
Reading | Design [Throttle Flow Pregsure Adiabatic Pressure | Adiabatic Type
Number | Speed ([Setting [ (1bs/sec) Ratio Efficiency Ratlo | Efficiency Point#*
75 70.0 50 167.99 1.1878 0.7761 1.2078 0.8534 0.P.
76 70.0 10 8. 40 1.2657 0.8385 1.2745 0.8639 0.P.
7 70.0 15 156.89 1.24k40 0.8235 1.2546 0.8671 0.P.
78 90.1 50 202,87 1.2882 0.6989 1.3236 0.7769 0.P.
79 90.0 11 195.05 1.4623 0.8259 14777 0.8500 0.P.
80 90,0 15 198.33 1.4139 0.8130 1.4309 0.8424 0.P.
81 100.0 50 216.41 1.3359 0.6650 1.3803 0.7436 B.E.
82 100,0 10.5 212.58 1.591k 0.8003 1.6129 0.8251 B.E.
83 100,0 1%L 215.95 1.5168 0.7854 1.5377 0.8130 B.E.

*The following symbols indicate the type of data recorded:

oP -
BE -
cT -
SRT

Overall Performance Data From Fixed Tnstruments
Blade Element Traverse Data Plus Overall Performence
Continuous Traverse Data Plus Overall Performance

Screen Rotation Test for Circumferential Distortion Traverse

Data Plus Overall Performence
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Table VII,

(e} Circumferential Inlet Distortion Test

Listing of Overall Performance Data (Concluded).

Inlet Stage Rotor
Corrected
Percent Welght Total Total Dist. Screen

Reading | Design |Throttle Flow Pressure | Adiabatic Pressure | Adiabatic |Type And Position
Number | Speed |[Setting |[(1bs/sec) Ratio Efficiency Ratio | Efficiency|Point*|(deg.From TDC)

8y 70 50 165.2 1.192 .Thé 1.214 .826 0.P. 195

85 70 5 130.8 1.285 <757 1.300 <793 0.P.

86 T0 10 146.6 1.269 .818 1.283 857 0.P.

87 90 50 2044 1.319 .763 1.358 848 0.P.

88 - 90 7.5 179.0 1,501 .818 1.526 .853 0.P.

89 90 11 192.1 1.469 .831 1.kol 870 0.P.

90 100 50 220.1 1.390 .738 1.lhs .B2g 0.P.

91 100 9.6 204.6 1.60k .820 1.638 .858 0.P.

92 100 13 213.5 1.556 .830 1.583 .865 0.P. 195
93-104 100 9.6 205.3 1.602 816 1.638 .853 SRT 195-165

105 100 9.6 205.8 1.602 81k 1.637 .85k 0.P. 195
106-117 100 50 219.2 1.389 .T36 1.LhT .B28 SRT 195-165

118 100 50 218.3 1,389 736 1..48 .833 0.P. 195
119-130 100 13 211.9 1.555 .328 1.582 862 SRT 195-165

131 100 13 212.3 1.555 | .831 1.583 .867 0.7. 195

¥The following symbols indicate the type of data recorded:

0P -
BE -
cT
SET

Overall Performance Data From Fixed Instruments
Blade Element Traverse Date Plus Overall Performance
Uontinuous Traverse Data Plus Overall Performance
Sereen Robation Test for Circumferential Distortion

Traverse Data Plus Overall Performance




APPENDIX C

SYMBOLIC LISTING OF ROTOR AND
STATOR BLADE ELEMENT DATA

Symbolic identification for the various column headings in the tabu-
lation of blade element data to be presented in Appendixes D and E is pre-

sented in Table VI, This table is repeated here from Volume I for con-

venience,

15
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TABLE VI SYMBOLIC LISTTNG OF BIADE ELEMENT DATA

REL INLEY 485 INL=Y
FLOY aNG FLOW ANG
1
’1 8
REL RXIT ABS EXIT
FLOy, ANG FLI4 ANG
¢ A
ROTOF 5PD TNLET aBS
AT INLET waCH NO
Uy B
ROTOR SPp EX1T agS
AT EXxly HagH NO
L K,
PERCENT TRAV TOT
IMMERSTON PRESS Rav!0
S.n000
10,0000
30,6000 ;lﬂﬂ;
5010000 Q.
70.0000 9
90,0000
$5.0000

ROTOR BLADE ROW

= NASK TASK T

ALADF ELFMENT PFURMANGE RESVU.TS

POINT NyHHER

CHER LN INCID avg
LE aNGLE H™N CMRR LN

(]
ll 1
cHaR LN REL DV
TE aANGLE ANG Tg
n°2 ©

INLET REL AXTAL VEL

MACH NOD RaTIQ
g 2
’ Va1
EX!T REL

INCID aYVG
Sycy SyR¥

iEB

REL TURY
AN3ILE

Ay

TRAV 1038
COEFFICTENT

READING NyMBER pare

IVLET aus INLET Rel
vELUCIpY vELOCI (Y

EX1T AdS EXIT ReL
yELOCITY yELOCITY

TR TL PRESS T ADIABATIC
LOSS PARAM EFFICIENCY

@' Cos By LW

TMLET AX
vELOCI Y

zl

EXIT aX
VELQC!TV

POLYTROPIC
EFFICIERCY

R

‘h\“\_h*_____fg_\’—____-_'_‘—______,,—

Method 2, Treverse Inst,

L0s3

ToT PRESS alg

INLET aAHS
TRNG VFL

el

EXIT ays
TANG (EL

DIFFUSION
FACTOR

POLY MOMEN RISE/

INLET RgL
TANG yEL

al
EXIT ReL
TANG EL

Vea

CH1

STAT PRESS
RIS COEFF

P P
51/ 0.95 1.51/Po.95

Tag

HaCH Np SOLIDIyy COEFFISIeNy LuSS P4RAM EFFICIENCY EFFIGIENCY BEAS ¢ RISE
1 — v—‘ -
M, ¢ = “Cos {lé Ted "p “2"92 Ulvel
—_m chp AT
— g
Method 1, Filxed & Traverse Instr,
TRAV TOT  FINED T3T  FUIXED TOT OVERALL PERFORMANCE SUMMARY
TEMP RAr10 PRESS Rayl0 TEMP Raf!D
PERFORMARCE PARAMETERS STAGE DATA ROTOR DATA ROTOR DATA
FIXED IRST. FIXED INST, TRAV, INBT.
7151 Fi.51 T1.51 P
e = 7 Total Pressure Ratic = 2.20/70.18 T1.
0.95 0.95 »95 Misbatic Efficiency = Ty Tag
) Polytropic Efficiency = " 2
P P

Percent Design Speed =FNAA
Cor. Norzle Welght Plow=y\G/s

IE Check Flow/Noz.Flow =
Assumed LE Flow Coeff, =

"p

Diacharge Valve Settinge
Vane Schedule

= Stator

TE Check Flow/FKoz.Flow =
Assumed TE Flow Cosff. =
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TABLE VI SYMBOLIC LISTING OF BLADE ELEMENT DATA (Concluded)

STATOR BLADE ROW « NASA TAY9K I
gLADE ELFMENT RERFORMANCE RESULTS

POINT NyHBER HEADING HyHBER DATE
rANtAL Rgl. INLET 43S INLgT CHaR LN [MGID NG INGID aNs  [NLeT 435 [NLgT Rpl INCET AX  INLgT aBS  INLgT Rel
PASIyION FLOW ANG FLOW ANG LE aANGLE HN cMBR LN  SyCr SURF vELOCIpy yELOC! rY vELDCT Y TANG yEL 1ANG yEL
i
2
3 */A 6, < 1 H/A v, u/A Va1 Vo N/A
5
6
7
RANTAL REL BXIT ABS EXIT CHBER LN DEV TURY EXIT a8S EX1T REL EXIT AX EXIT aBS EXIY REL
PnerMN FLOW ANG FLOW ANG £ ANGLE ANG LB ANGLE vELUCILY vELOCT Y yELOCT ¥ TANG yEL $ANG EL
2 . &
3 /A ¥ 2 ¢ ¢ Va /A Va2 Vee N/A
4
5
6
7
RADTAL ROTOR SPD  INLET ABS  JyLET REL  AXfal VEL DIFFUS]ON CHY
PASTyTON Ar IMLEy HaCH NO HACH N Ratlo FACyOR
1
2 v
3 22
A X/A Hy /A a ,
5 zl D
6
7
AN AL ROTUR SPD EXIT ABS EX1T 'REL LOSS 1ol PRE9S ADB POLY MOMEN RISF/ STAT PRESS
PASTTTON AT ExIT MACH NO HacH NQ SOLIDITY COEFFIGIENT 1L0SS PARAM EFFICIENCY EFFICIENCY MEAS T RISE RISE GOEFF
1
g Zcost,
- wies L)
a N/a M, W/A e u . 2 N/A P /A e,
5
6
7
RADTAL PERCENT TRAY TOT TRAV TUT  FIXED TOY  FIXED TOT OVERALL PERFORMANCE SUMMARY
3 IMMERSTON PRESS RA P RATIO PRESS RaT! :Hp 10
PUbIIION 5 0000 £35 TI0 TEH T ES ATIO TE RaT P 2P STAGE DATA STATOR DATA STATOR DATZ
. ERFORMANCE. PARAMITRRS FIMED INST. FIXED INST. TRAV. INST,
2 10,0000 F, 5 T Paa Ta 3 3 ¥ ¥ R
3 30,0009 : 2.2 L —EeE Total Pressure Ratio = 2.20/F0.18 ¥2.2¢/ .51 E.EO/PJ.sl
4 50,0000 Py 5y .51 P51 1.5 Polytropic Efficiency = ", Ty e
5 70,0000
6 90.0000 Percent Design Speed = FA®  Discherge Valve Setting=
7 95,0000 Cor. Rozzle Weight Flows W/ Vane Schedule = Stator
IE Check Flow/Noz.Flow = TE Check TFlow/Noz.Flow =
Assumed IE Flow Coelf, = Assumed TE Flow Coeff, =

* Not Applicable: NA



APPENDIX D

TABULATIONS OF BLADE ELFMENT DATA
FOR UNDISTORTED INLET TESTING

The blade element data for rotor and stator for undistorted inlet flow
testing, obtained from fixed and traverse instruments, are presented in
this appendix, The readings are arranged in an ascending order of speed

and at each speed in an ascending order of stage total pressure ratio.

15



0%

830270 Blade Etement Data For Undistorted Inlet Testing
ROYOR BLADE ROW = NASA TASK I
BLADE ELFMENY PERFUIRMANCY RESULYS
POINT NUHBER  § READING NUKBER 3é DATE 3/ 171970
RABYAL REL INLET  ABS INLET CMBR LN INCID ANG  INCID 4NG  [NLEY aBS  ANLET REL INLET AX  INLET a85  INLET REL
FOSITION rL0Y ANG FLOM ANG LE ANGLE HN CHMBR LN SUGY SURF VELCCITY VELOCITY VELCEITY TANG VEL TANG VEL
1 64,73 0, 60,40 4013 1,43 323,31 752,55 320.83 0, 679,56
2 63,48 0. 59,64 407 1.04 329.92 T41,98 328,76 0, 664,59
3 60,72 0, 56,01 473 0.75 316,28 687,62 336,27 0. 599,78
4 54,07 0, 52.5% 5,51 =0.,33 333,90 630,04 357,94 0. 534,28
s 53,34 0, 49,71 5165 i, 14 327,63 571,04 323,09 0, 467,71
) 53,17 0. 47,14 6,06 “4.60 197,26 499,49 794,91 0. 393,80
1 51,68 0. 46,13 5355 =2,3% 196,82 483,07 291,54 0. 371,46
RADLAL REL EX1T ABS EX1Y CHBR LN HEL DEV REL TURN EXIT ABS EX!Y REL EXIT A% EXIT ARS EX!T RE(
POSIYICN FLOy aAMG FLOW ANG TE ANGLE ANG TE ANGLE vELECITY yELOCITY yELOCITY TANG yFL TANG yEL
1 58,47 19,43 54,8p 4707 5,85 36,21 648,22 334,74 118,08 | 554,39
2 58,38 19,86 54,42 396 5,30 853,33 | 632,44 331,35 11%9.72 538,23
3 54,39 21,94 50,68 3.54 6,53 X40.92 872,11 354,68 134,R2 453,93
4 47,87 24,89 43,79 3Ag 10,44 XA0, A4 513,76 X4%,9s 159.n7 74,74
5 37,07 27,62 32,45 4792 16,30 438,40 453,79 361,22 205,36 212,87
6 22.7¢0 35.92 14,29 8ray 30,47 456,69 402,09 366,04 265,290 153,10
? 19,01 34,94 8,00 11.0¢ 32,67 479,23 417,60 386,94 270,29 133.34
RADIAL ROTOR SPD  INLEY ABS  INLET REL  AX1AL VEL DIFFUSION Y
POSITION AT INLEY HaCH NO HACH N§ RATIO FACTOR
1 479,56 0.292 0.679 11043 0.197 0.209
2 654,59 0,298 0.87¢ 14008 0,206 0.279
3 999,78 0,304 0.62% 0:99% 0.233 0,284
4 534,28 0.302 0.562 11039 10,260 6.5tH
3 457,71 0,296 0.516 11118 0.30% 0,337
[ 393,80 0.277 0,451 11241 0.348 0.280
7 371,46 0,279 0,434 1¢318 8,260 0,256
RADIAL ROTOR SPD EXIY ARS EXIT REL L0SS  TOY pRESS ADB POLY MOHEN RISE/ STAT PRESS
POSITION AT Ex1Y HACH KO MACH ND SOLIDEYY COEPFICIENT LOSS PeRav  ERFICIENCY EFFICIENCY MEAS ¥ RISE RISE COEFF
1 672,38 04317 0.577 1.3340 0,114 ce0?2 0,66b6 0.6716 g,n248 0.175
2 657,95 0315 0.554 1,3490 0. 043 0008 0,6750 n.8765 0.5665 0.155
3 594,75 0.322 D.510 1.5%080 0,032 te006 0,9200 #.0210 N.PHDL 0.269
4 538,81 0,339 0.458 1.6840 0,048 #.610 0,994 0.,9060 0.8605 0.310
5 478,23 0:372 0.405 1.%9060 0,036 g.007 0,9428 0.9435 n,9048 0.353
b 418,39 0.408 0+359 2.0170 0,044 0009 80,9510 01,9518 0.9692 0,349
7 403,63 04429 0:373 2.33%0 0,079 BeOLS 0,9247 f.9260 n,9026 0.352
- o
n;nuu. nireiC TRAY 10T TRAV TOT  FIXED TOT  FIXED 16T OVERALL PERFORMANCE SUMMARY
POSITION e PRESS RATIO0 YEHP RATIO PRESS RATIO TYEHP RaT1O - 7 AT -
1 5,0000 1,075 1.031 1,066 1.028 PERFORVARCE PARAMETERS S on Taur ToToR oA
2 10,0060 1,076 1.029 14083 1.026
3 30,0000 1,086 1.030 1,089 1.027 Tota) Precsure Ratio = 1.0861 1.,0958 1.0955
4 50,0000 1,004 1,032 11096 1,029 Misvatic Efficiency = 0.8127 0.9012 0.8108
L 70,0000 1,108 1.038 11104 14030 Polytropic Etficiency = 0.8149 0.9025 0.8133
6 90,0000 1,119 1,037 1119 1,034
[ £ Porcent Design Speed =  50.1 Discharge Valve Satting= 30.0
’ 93,0000 hy28 1,039 i o045 Cor, Noxrle Wolght Piows 123,15  Vane Scheduls - 0.0

1E Check Plow/Hoz,Plow & 1,001 TE Check Plow/Noz.Flow «  0.5693
,Assumed 1E Flow Coaff, » 0,967 Asoumed T2 Flow Cooffs «  0.950
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030270 Blade Elemert Data For Undistorted Enlet Testing {(Continued)
STAYOR BLADE ROW = NASA TASK |
BLADE ELEMENT PERFORAANCE RESULTS

POINT NUMBER o READING NUHBFR 36 DAYE 3/ 171970
RADTAL RE[, IRLET  ABS [INLET CHAR N INCID ANG JRCID ANG INLEY 4RS  ANLET REL INLET aXx INLEY ABS  INLET REL
POSITION FLOW ANG FLOW ANG LE ANGLE HN gHBR LN SUCT SURF VELGCIYY VELQGC]TY VELDCITY TANG VEL TANG VEL
1 19,34 39,47 20,13 257,92 337.73 118,51
2 19,54 39,11 =19757 159,95 338,55 120415
3 20,80 39,01 =4 8724 379,47 354,50 134,69
4 23,07 3%,8p 16773 402,92 369,73 157,49
5 27,57 40,86 =-13.29 N37,47 384,98 201,02
6 33,64 47,22 8758 1656,85 B4, 31 255,69
7 32,47 42,76 1009 87,47 404,73 259,50
RADIAL REL EXIT ABS EXIT CHMBR LN DEV TURN EXIT ABS EXIT REL EXIT AX EXIT ABS EXIT REL
POSITION FLOy ANG FLOw ANG TE ANGLE ANG TE ANGLE vELCCITY yELOCITY vELDEITY TANG yEL TANG yEL
i 0,74 11,43 10739 20,08 319,45 339,42 , =4,48
2 1,13 ~10,40 8,97 20,67 380,98 38n,89 -7.51
3 ~3.02 ~8,87 5785 23,83 188,39 387,49 -20.46
4 =240 «8,75 635 25,47 tg6.98 406,17 -17.01
5 2,73 ~9,10 657 30,31 32,186 430,74 -20.57
6 -1,49 “10,58 9209 38,13 483,47 482,02 -12.55
T “0,12 %12,36 1224 32,79 494,16 492,57 ~1,05
RADIAL ROTOR SPRP  INLET ABS  INLET REL  aNIAL VEL DIFFUSION CHy
POSITION AT INLET HACH NO HACH No RATIO FACTOR ,
4 04319 14005 0.164 ~0.146
2 0,320 11125 0.054 -0.154
3 0,339 11094 g.in2 -0.142
4 0:360 11099 0.114 -0.008
5 0,391 1119 0,145 -0, 094
6 0¢418 11254 0,102 -0, 148
Y 0:436 Le21? 0.111 -0.144
RADJAL ROTOR 5PD EXIT ARS EXIT REL LOSS 10T PRESS ADB POLY MOMEN RISE/ $TAT PRESS
POSITION AT ExlY MACK NO MAGH NO S0L1DITY COEFFICIENT LOBS PARAM EEFICIENCY EFFICIENCY MEAS Y RISE RISE COEFF
1 0,302 1,5230 0,137 G045 -1,4994 20,142
? 0,344 1,544 0.416 8.037 1.,2037 “h,149
3 0,347 1,8310 0,143 0044 2,8012 ~0.138
4 D364 1.7420 0.093 0027 4,2828 -0.09%
5 04387 1,88n0 0,081 01023 ~5,2070 “0,002
& 0434 2,0510 0,076 a.049 1.,9074 ~0,138
7 Ge443 2,0980 0,089 038 4,5678 =0,138
gé?%u Demueny Qg lBAY YOT  TRAY T?T FIXED TOT  FIXED To¥ [ OVERALL FERFORMANCE SUMMARY
» 10N = PRESS RATIO TYEMP RATIO PRESS RATIC TEMP RATIO -
1 5,0000 0,983 0,997 0,991 1,000 | PERFORMANCE PARAMEVERS oD TSR, SreEn Thom Tar T eaTh
2 10,0000 9,998 0.997 91992 1,000 | AR
3 36,0009 0,993 6997 04989 1.000 | Total Preapure Ratio = 1.0861 0.9887 0.9913
4 50,0000 0,993 0997 01992 1,000 | Polytropic Efficiency = 0.81k9 0.9029 wm—eun
5 70,0000 0,968 0,996 0,992 1,000 i .
& 90,0000 v,992 0,998 01998 1,000 Percent Design Speed = 50,1 Discharge Valve Setting= 30.0
? 83,0000 0,585 0.997 01991 1,000 i Cor. Nozzle Weight Flowe 123.15 Vene Schedule - 0.0

| IE Check Flow/Hok.Plow = 0.9744 TE Check Flow/Noz.Flaw =  0.9500
L_A.uumd 1E Flow Cooff, = 0._95_5_ Aasumed_'I'E Flow Co-eif. = 0,535
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030279 Blade Element Data For Undistorted Iniet Testing {Continued)

RUTOR BLADE ROW « NASA TASK |
BLADE ELEMENT PERFARMANGE RESYLTS

POINT NUHBER 2 READING NUMQER 38 DATE 3/ 171970
nnub REL IR EY ABS INLEY CHMBR N INCID anG INCID anG INLEY &85 i ET RE INLEY AX I8N ET ARS INLET RE
POSITION FLOW ANG FLOW ANG LE ANGLE MN CMBR [N SUCT SURF vbuccnv vL‘uocH% VELOCITY TANG VEL TANG VEL
1 66,34 0, 60,580 SM74 .04 299,77 742,3¢ 297,47 0+ 679,09
2 &5,3p 0, 59,64 5269 2,66 36,47 731,43 305,39 0. 654,12
] 62,60 0, 56,01 6259 2,13 310,69 675,10 310,68 0. 590,34
4 60,11 0 52,56 7788 10,71 307,72 616,24 306,83 0, 533,91
5 57,7p I 49,74 7099 $£.70 209,87 555,20 295,51 8. 467,36
6 55,62 0, 47,14 854 0.85 280,49 483,26 269,22 o 393,53
? 54,55 g, 46,13 8742 032 178,04 463,78 244,28 0, 371.20
RADIAL REL EXIY ABS EXIY GHBR LN REL DEV REL TURN EXPT LRS EXIT REL EXIT AX EX1Y ARS EX!T REL
POSITION FLOy avG FLOy ANG TE ANGLE ANG TE ANGLE vELZELTY yELCCITY yELOCTTY TANG EL TANG (EL
1 58,60 26,34 54,89 3,80 T.74 3m2.52 605,43 314,90 155,93 515.98
2 58,29 25,78 54,42 3.87 7,02 148,39 545,76 312,89 151,13 508,36
3 54,33 28,44 50.68 3768 8,27 X5%,8¢ 530,55 309,35 167,37 430,96
4 48,02 29,45 43,7% 4723 12,59 166,89 . 450,34 321.24 181,39 357,09
3 37,54 34,06 32,45 o690 19,85 396,480 413,01 325,44 225,04 252,85
) 23,73 39,42 14,29 Ve 31.,8¢ 432,04 356,74 331,35 272,32 145,88
7 16,84 42.00 8,00 Braq 37,72 456,45 357,58 335,27 3014990 101,45
RADIAL ROTOR SPD  INLET ABS  [NLET REL , AX]AL VEL BIFFUSTON CHy
RA3ISITION AT INLET HACH ND MACH ND RATYID FACTOR
1 879,09 0:270 06869 11039 0.263 6.277
2 654,12 0.275 0,880 1¢025 0.261 0.295
3 599,36 0.2080 0.4609 01996 0,296 0,347
4+ 533,94 0,278 D+556 140¢7 0,308 0.385
9 467,38 te270 0:501 15104 0,363 0,412
6 393,53 0.253 0.435 11234 0.371 0.370
b4 374,70 0.2%90 D.418 19289 D.374 0+344
RADTAL ROTOR §PQ GX1T ABS EXIY REL - LO55  Y8T pRESS ADB POLY HOKEN RISE/ S$TAY PRESS
POSITION AT Exiv HACH ND HMACH Np SOLIDITY COEFFICIENT |LOSS PARAM EPFICIENCY EFF{CIENCY MEAS T RISE RISE COEFF
1 671,91 0.:312 0.538 1,3349 0.136 Ge02? 0,7146 0.7184 0.8408 0.23¢
2 657,49 0309 0.529 1,3500 0.c%9 001t 0,848y 0.A70% 0,8569 0.258
3 598,13 0,312 01471 1.508p 0,640 0.008 0,9169 64,9202 0,8487 0.324
4 538,44 0,328 g.e27 1,6849 0.068 D014 0,B890 N.8907 0.,855% 0.380
% 477,89 0353 0:367 1.7089 0:063 0013 0,910¢ 0,9177 0.9979 0,429
[ 418,00 0,386 0.327 2.2470 0.068 0-014 0,234¢ 0,935 0,9173 f.443
7 453,35 0407 0.319 2.33%0 0.100 0024 0,9436 0.,9151 n.9366 0.450
Fg;?%%h‘ E"Eg;;g,, on ;gw ;or ' TRAY T?T a’é“" TAY  FI®ED TOY ; OVERALL PERFORMANCE SUMMARY
H = ESS RATID EMP RATIO PRESS WATID TGMP RaT!O STAGE DATA ROTOR DATA ROTOR DATA
; :-3000 1,102 i-O;O 1,006 1,087 ; PERFORMARCE PARAMETERS mcgg INST. PIXED IIST. TRAV, TWGT,
10,0000 1,102 © 14037 1108 1,034 :
3 30,0000 1.407 1,037 f1109 1,053 i Total Pressure Ratio = 1.1073 1.1129 1.1126
4 50,0000 1,142 1.637 11112 1,035 | Misbatic Efficlency = 0.8153 0.8889 0.6149
L] T0,0000 1,119 1:038 11116 1,03" * Polytroplc Efficlency e 0.8485 0.8906 0.8277
6 90,8000 1,129 14040 11126 1,037
7 -] 4 Percent Denign Speed = 50,0 Discharge Valve Setting= 15.0
#340000 10135 t.092 11129 1.039 | Cor. Horsle Wesght Flow= 13h.70 Vane Schodule = 9.0

[ IE Chock Flow/Mot.Plow a 1,004 TE Check Flow/foz.Flov = 0.9724
l.uuuma IE Flow Cooff. = 0.985 Assumed TE Fiow Coeff. « 0,550
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030270 Blade Element Data For Undistorted Iniet Testing (Continued)
STATOR BLADE ROW « NASa TASK |

BLADE ELEMENT PERFORKANCE RESULTYS

POINT NUMBER 2 READING NUMJER 38 DATE 3/ 171970
AADLAL REL INLEY  ARS INLEY CHBR LN INCTD aANG  INCID ANG  INLEY ABS  MHNLET RE( INLET AX  INLET ARS  INLET RE,
POSITION FLGW ANG ?LOW ANG LE ANGLE MN ¢MBR LN SUCT SURF VELEC]TY VELOCITY VELOCITY TANG VEL TANG VEL
1 26,23 39,47 ,w13,24 354,15 317,69 156.50
2 25,39 39,18 =13072 333,80 319,62 151.68
3 27,06 39,01 11,95 357,81 327,37 167,21
4 27,64 39,80 =126 #2b,05 I42,73 179,59
5 32,46 4n,84 »8'4p d12,88 346,30 226,29
5 37,07 42,22 =515 %40,09 347,49 262.56
7 39,61 42,76 -301% 459,69 350,19 289.4%
RADFAL REL EXIY ABS EX!T CMBR LN DEV TURN EXTT ABS EXIT REL EXIY AX EXLT 8% EXIT REL
FOSITION FLOW ANG FLOW ANG TE ANGLE ANG TE ANGLE vELOCITY yELOCITY yELOCITY TANG yEL TANG yEL
1 -0,76 -14.,13 10237 26,99 316,15 31n 4t 4,12
2 -1,52 10,10 8)%8 26,91 244,37 344,22 9,15
I ~2,35 -8,87 6)52 29,41 349,19 348,75 -14,3¢
4 -2,33 8,75 6742 29,97 359,54 158,84 “14.61
5 -2,68 9,10 6742 35,14 384,45 380,22 -17.79
[ 0,65 10,58 9.93 37,72 448,90 417,58 4,70
? -0,66 v{2,34 11,70 40,28 423,97 422,58 -4,99
RADIAL RGTOR SPD  INLEY ABS  [NLEY REL  AXTAL VEL DIFFUSION CHL
POSITION AT INLEY HAGH ND HAGH NO RATIO FACTOR
1 0,314 Daf7s 0.273 0.034
z 0,314 11077 0.474 0.033
3 0,327 11065 0,202 0.950
4 0,345 11046 0.216 0.090
5 D|368 11098 0-228 U-ﬂaﬁ
& g.392 11202 D194 0.054
7 0,440 11207 0.228 0.040
RADIAL ROTOR SPD EXIT ABS EXI1T REY, LOSS  YOY PRESS ADB | POLY MOHEN RISE/ STAT PRESS
FOS{TION AT EXIY HACH NO HAGH NO SoLIDITY COEFFICIENY LOSS PiRaAM EEFICIENCY EFFIJCIENCY MEAS T RISE RISE COEFF
[} 0,275 1,5230 0.128 0,042 0.1339 0,030
2 0,306 1,440 0,086 " 0028 0.7643 0037
3 0,311 1,6330 0.078 04024 0.5264 0.04%
4 0,320 1,7420 0,050 0:014 0,6434 0.087
5 0,340 1,9800 0.034 0,009 D,6009 D084
6 0,373 2,0540 0.049 peD12 0.,5925 0,052
7 - 0,378 2,0980 D.04b . 0014 0.?7727 6,038
RADIAL ﬁ?ggg?gﬂ TRAV TOT TRAV TOT réxeo ToT  FiXgh ToT OVERALL FERFORMANCE SUMMARY
POSITIGN PRESS RAT!O TEMP RATIO PRESS RATIO TEMP RATIO - o
N 3,0000 0,986 0,997 8,991 1,000 | PETORWIVE PARMHETERS STATE DATA  STATOR TATA STATOR 404
2 10,0000 0+999 0.997 01994 1,000
3 30,0000 0,997 0.9%6 D994 1.900 ] Total Pressure Ratlo = 31,1073 . 0.9950 0.9950
4 50,0000 0:996 0,998 01996 1.000 | Polytropic Efffciency = 0,8485 0.9402  mmemea
3 70,0000 0,995 0.997 01997 1,000 ’
L] 90,0000 0:996 0,997 0:995 1.000 Percent Deaign Bpeed = 50,0  Diecharge Volve Betting= 15.0
7 95,9000 Y 9,988 0997 01993 1,000 | Cor. Nozzlo Weight Flov: 114,70 Vane Schedule = 0.0

| 1B Check Flw/Noz.?lw = 0,9765 TE Check Flow/Noz.Flow = 0.972%
LMBM I8 Plow Coaff, = 0.955 Assumed TB Flow_(:oer_r._-_n L 0.935
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030270 Biada Elemont Data Tor Undistorted Iniet Testing (Contlnued)
ROTOR BLADE RON « NASA TASK |
BLADE ELEMENY PERFORMANGE RESYLTS

POINT NUMBER 3 READING NUMBER 3¢ DATE 37 121970
RADIA REL IALEY  ABS INLEY CHBR LN INEID ANG  INCID ANG  IRLPY 485  ANLET RE( INLEY AX  INLET ABS  INLEY RE[
POSTTION FLOK ANG  FLOW ANG  LE ANGLE MN CMBR LN  SUCT SURF  VEeeCITY  VELOCITY  VELOCITY  TANG VEL  TANG VEL
1 67,16 s, £0.49 6754 3,86 288,26 737,87 286,05 0. 879,23
2 66,35 0, 59,61 6374 3,71 251,68 ¥25,58 298,86 0, 664,27
5 63,68 0. 56,04 7.47 3,23 296,62 546,86 296,61 0. 590,49
4 64,37 0. 52.56 8701 2,97 092,42 598,84 291,58 0. 534,02
4 59,79 e, 49,71 9908 2,29 207,28 548,69 283, 28 0 467,48
& 56,78 e, 47,44 9087 2,01 248,53 a6, 49 257,74 0. 393,61
Li 53055 0, ' ‘6!13 9?‘2 $.52 '6’.96 ‘57.6? 254-’0 0. 37h28
RADIAL REL EXIT . ABS EXIT CHBR LN REL TEV REL TURN EXIT ABS EX1T REL EXIT AX EXIT ARS EXIT REL
ROSITION FLOW ANG FLOW ANG YE ANGLE ANG YE ANGLE yELCCITY vELOCIYY yELOCITY TANG yEL TaANG vEL
1 58,42 31,03 54,89 3062 8,74 392,94 576,54 301,57 181,42 490, A4
2 $8,17 30440 54,42 3,78 8,19 347,88 549,72 300,24 174,04 483,39
3 54,32 34,04 50,68 364 9.36 349,94 509.58 297,49 184,58 443,87
¢ 48,06 33,94 43,79 4727 13,30 163.52 454,24 301,54 202.92 335,83
] 38,04 37,46 32.15 5,89 20,78 390,25 394,69 350,35 235,19 242,84
¢ 23,62 42,00 14,29 #.33 33,16 426,00 345,11 312,06 281,60 154,49
’ 17.18 42,60 8,00 715 38,39 54,74 350,87 X28,44 302.05 101,39
RaDIAL ROTOR SPR INLET aBS INLET REL AXTAL VEL, DIFFUSION CHE
POSITION AT INLEY MACH NO HAGH NO RATIO . FACTOR
Cot 679.23 0260 0.665 1905 0,310 0.308
2 664,27 D263 0,654 $:032 0.302 0,325
3 ’99-49 0267 0:603 11002 0.330 0.377
é $34,02 0264 0,549 t:034 0.358 D4l
-] 467,48 D.299 0.4%4 11096 0.394 0.447
6 393,61 01242 0429 11214 0.412 D. 418
7 374,28 0124y D442 141290 0.38% 0.30¢
AADIAL ROTOR 5PD EXIY ARS EX!T RE| L05S Yot FRESS AbB POLY HCMEN RISE/ STAT PRESS
POSITION AV ExIT PACH NO MACH NO " "SOLIDITY GOEFFICIENY LOSS PaRAM ERFICIENGY BFFICIENCY MEAS T RISE RISE COEFF
1 872,06 f.312 0.3540 1,334 D.138 ged2? D.7396 0.7435 0.0613 0,289
2 657,63 04308 0,505 1,3699 0.070 01013 0,8509 0.8631 0.8904 0.286
3 398,45 04340 0,452 1,908 0.028 8+005 0,947¢ 0.748p 0,9058 8.354
¢ 533,53 0.323 04400 1.6849 04058 01012 t,9111 0,9125 p.9022 0.410
9 478,00 0,347 0.:351 1.9060 0.0%4 0:007 0,95%3 0,9564 0,9028 0.46%
3 458,00 0,377 0.307 2,2¢47¢% 0+038 0:098 0,964 0.9648 0,9457 0.492
7 403,43 0,402 0,343 2.339¢ 0,066 71013 0,945% 0,945 2.9186 0.589
g;D%A%H nf;%g}%‘r"g‘ . TRAYV ;or TRAY TOT r!:;xeo Tor  FIXED TOY | ‘OVERALL PERFCRYANCE SUNMARY
POSITY <IN PRESS RATIO TEMP RATIO PRESS RATIO TEMP AaTio STAGE DATA ROTOR DATA ROTOR DATA
; 1:3333 :.i:g ig:: :.m 1.3;3  PERPORMARCE PARAMETERS FIXED INST, FLXED LST. THAV, INST.
t " L] [] [] .
3 30,0000 1,118 10039 11149 1,035 | Total Preosure Ratlo = 1.1166 1.1210 4.éa%5
4 50,0000 16420 1.039 11119 1,036 ) Adiabatic Efficiency = 0.8796 0,9115 0.8245
$ 70,0000 1,125 1,040 11122 1,018 { Polytropic Efficlency = 0.8815 0.9130 0.8273
6 %0,0000 o 11130 1404¢ 11130 1.037
7 °%.,0 4 Parcent Design Speed = 50,0  Discharge Valve Sett.lng- 11.0
17090 Y4 10043 11138 1.039 Cor. Nozzle Weight Flow= 109.3% Vane Schedule 0.0

| 1E Cueck Flow/Kot.Flow m  1.0106 TE Check Flow/Noz.Flow = 0.9785
| Aopuned 1Z Flow Coeff, = 0. 985 Aspuzed TE Piow Coaff, »  0.550
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030270 Blade Element Data For Undistorted Iniet Testing (Continued}
STATOR BLADE ROW « NASK YASK |
BLADE ELEHENY PERFDRHANCE RESULTS

POINT NUHBER 3 READING NUWBER X9 DATE 3/ 171970
RAD14 RE{L IRLEY  ABS INLET CMBR N INEIn ANG INCID ANG 1NLET ARS IRLEY REL TNLET AX INLET 4iBS INLEY REL
NSH!%N FLOW ANG FLOW ANG LE ANGLE MN CMaR LN SUCT SURF VELCCLTY VELOCITY VELOCETY TANG VEL, TANG VEL
1 30,90 39,47 sB787 354,56 304,23 182,067
F] 29,467 39.1¢ r9044 352,93 306,65 174,67
3 30,39 39,01 -Br62 X64, 67 314,39 184,41
4 31,99 39.8p w?781 380,07 321,65 200.90
8 34,90 40,84 25796 dps,87 330,03 230,22
& 39,70 42,22 2752 429,23 327,09 271,51
? 40,21 2,74 2755 494,08 142,00 289.,%9¢
RADIAL REL EXIT ABS EXIT CHMBR LN hEV TURN EXIT AHS EXIT REL EXIT AX EXIT 48§ EXIT REL
POSITION Fi.OWw ANG FLOy ANG YE ANGLE AND TE ANGLE vELECETY yELOCITY YELOCITY TANG yEL TaNG yEL
i 0,32 *11,43 311745 30,58 296,74 296,70 1,67
4 »$,50 10,490 Breg 317 330,51 330,38 ~8.65
3 ~1,82 -8,87 7705 32.24 135,02 334,72 10,41
4 =1481 «8,75 6794 33,80 336,38 337,83 -10.67
5 2,59 -9,10 6951 37,49 354,43 353,31 -15.97
6 =0,48 *10,58 990 40,37 345483 384,62 =4,54
7 “0,70 12,36 11768 40,91 393,14 391,84 -4,7%
RADIAL ROTOR SPD  JNLEY ABS INLET REL  aAXIAL TEL DIFFUSTON CHY,
POSIYION AT INLET HACH NO HACH NO RATIO FACTOR
1 0,343 01975 ¢.330 0,094
2 0,313 14077 0.231 0,101
3 0324 1,065 0.245 0.120
4 0,338 11050 B.269 0.172
3 0+ 360 $107¢ 0,265 0.178
6 0,362 11176 0,255 0.152
7 0,405 11142 0:288 0.132
RADIAL ROTOR SPD EXIT ABS EX1Y REL . LOSS  TOY PRESS AbB POLY MOMEN RTSE/ STAT PRESS
FOSTTION AY ExIY MACH NO MACH NO SoL1DYYY COEFFICIENT LOBS PARAM EBFICIENCY EFFICIENCY MEAS ¥ RISE RISE COEFF
i 0,262 1,%230 0,339 01046 0,31990 t.092
2 0,293 1,%440 0.062 0+020 0,642 R 6099
3 01297 1.6310 0,048 0.015 0,7896 0.117
4 0,300 . 1..7420 0,031 a.0Nn% 0,B304 0,168
5 0¢335 1,8800 04027 0007 0.7793 0.174
¢ 0,343 2,051p 0,045 0011 0,8001 0,147
7 0,349 2,0980 b.081 0,019 0,5354 04128
’ggt;wd" i nE;gA: Tor | TRAV TOT | pIXeD TOT  FixgD ToT | OVERALL PERFORMANCE SUMMARY
: AT] BMP RATIQ PRESE RATIQ TEMP RAYIO -
1 5,000 0,986 0,996 0,991 1.000 | PERFORMANCE PARAMETERS tie et mrrm T SERCR DT
2 10,0000 0:999 0:998 01996 1,000 ! ! : e
3 30,0000 0998 0,995 01997 1,000 i Total Presgure Ratio = 21,1166 0.9961 0,5956
4 50,0000 0,997 0.997 04998 1,000 Polytrople Efficiency = 0.8815 0.9655 ——
5 70,0000 0,995 0,995 041998 1.000
& 90,0000 0,996 0,997 01995 1,000 ; Percent Deaign Speed = 50,0  Diacharge Valve Settings 11.0
? 95,0000 0.987 0,997 D991 tovee Cor. Notzle Weight Plows 109.3% , Vane Schedule a 0.0

| LE Check Flow/Nos.Plow =  0,9836 TE Check Flow/Noz.Flow =  0.9755
L_A‘_’E“F’d 1B Flow Coeff, o 0.955 Assumed TE Flow Cooff, = 0,935
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034870 Blade Element Data For Undistorted I nlet Testing (Continued)
ROTOR BLARE AOH & NASA TASK [

ALADE PLPMENT PERFORMANGE ARSIILTS

FDINT MUMBER & RFADING NUMRER 44 DATE 37 271970
- RABLAL REL INLEY  ABS INLET . EMBR LN  INCID ANG  INGID ANG  INLET ARS  NLET REL INLEY ax  JNLET ABS  INLET Rgg
poSITON FLOW ANG .  FLOW ANG  LE aNGLE MN CMAR LN SUCY SuaF VEI CCtTY VELORITY VELACTTY TaNG VFL TANG VEL
1 69,00 0, 6n,60 8 40 $.70 267,93 728,94 260,91 n, 679,87
2 65,02 0, 59,64 844 5.38 #6927 717,35 268,33 o, 664,89
3 85,66 0, 56,01 9765 5.49 P71, 44 658,58 P74,40 0, £00.05
4 63,55 0, 52,56 10,99 5.15 266,46 597,35 26%,89 L 534.53
5 61,14 0, 49,71 11 <2 'Y 241,49 536,03 257,87 n, 457,92
6 59,19 0, 47,13 12208 4,42 244,82 453,85 234,98 . aga, o8
7 53,31 0. 46,13 1216 4,28 P13 443,11 279,40 a, 374,63
RABTAL REL ExIT ABS EXIT CrBR LN REL DFV REL TURN EX?T A8S EkIT REL EYIT ax EXIY aRS EX!T AEL
pasitIoN FLOW aMG FLOW ANG TE ANGLE ANG YF ANGI E VBl CCtYY VELOEITY VELORITY TANG VFL TANG VFL
1 59,14 37,59 54.80 4,54 9.6 148,29 537,29 275,29 211,94 460,75
2 57.63% 36,45 54,42 3.7 10,40 154,18 531,32 284,22 209,92 449,533
3 54,60 37,02 5p.68 392 11,06 24T, 478,52 277,16 219.n0 390,02
4 4R 45 4n, A 43,79 4766 15,10 AT 4nd,15 270,66 23%,43 NG, 43
5 38.32 42,80 32,15 6.17 27,02 EN0, A8 357,44 279,684 757,29 221,15
& 24,10 46,45 14,29 P.hy 35,09 408,16 309,78 279,11 293,43 128,45
? 14,47 49,88 2,00 6,67 43,644 440,42 3g2,91 284,93 328,60 75,43
RaADSAL ROTOR SPD  [NLET 4BS  IWLEY REL  AXIAL VEL DIFFUSION GHY
POSITION &Y INLFT MACH NO KACH Ng RATIO FacTNR ‘
1 679.87 0,237 0:456 13055 04374 0.347
2 864,89 0,242 04646 14059 0,386 01385
3 500,05 0,244 0,593 14074 0,379 n.416
4 534.53 D240 0,538 tand p.433 0,455
s 457,92 0235 ,487 1,085 n.4k0 0:494
6 393,98 0;220 0,417 (RRLL] CERR L 0:4R3
7 374,63 5217 0,39 11951 0.487 0idey
RADYAL ROTOR 5PD EXIT aAs EXIT REL . " Loss  for epgss aD3 POLY MCMEN R1S%; STaY pagss
POSITION AT Ex1It HACH NO HACH KO SoLIDIYy COEFFICIENT LOSS PLRA™ EPFICIFVEY EFFIGIENGY MEAS T RISE RISE COEFF
1 672,49 0y307 0,473 1;3x40 0,148 a;5%2 07324 n,7370 6,R677 0,306
2 658,25 0,312 0,469 1.3800 0.1%p 0.:075 0,792 n,7939 n,8945 1,325
3 599,42 0s3n7 054248 1;50k0 0,0%3 2:010 n,0147 n.o167 6.9174 0,393
4 539,06 0:316 0361 1,640 0,114 as027 0,8522 n,A547 n.d217 074%¢
5 478,45 0,330 0)317 1,940 0,066 014 08,9250 n.93463 0.44%5 0.515
] 459,49 N.363 0278 2,247 0,055 As011 0.95%) n.9%%4 0.99n3 G.548
7 453%,8¢ 0392 0.270 2,395 6,084 0 m3 0.9526 f,9534 n.%a»? 8.578
gulnn." Iﬁﬁgﬁggw TRAY TOT  TRAY TOT  FIXED TOT  FIXED AT | OVERALL PERFORMANCE SUMMARY
postvyD PRESS RATIO TEHP RATIO PRESS RATIO TYEMP RATID . -
. 1 5,5000 1;i32 1;05% 1129 1,048  PERFORMAICE PARAMETERS PIXD TNy, Foron DATA ROTOR et
2 10,0044 1,135 1,050 f5133 1.048 * * y '
x 38,9000 :_:,132 1;944 15132 1,040 . Total Pressure Ratio = 1.1288 1.1321 1.13%0
4 58,0000 1,131 ° 1;044 13128 1.041 Aiabatic Efficlency = 0.8504 0.8712 0.817h
5 70,0000 15134 1,042 19118 1.0%9 Polytrople Efficiency = 0.8530 0.8735 o.8z07
4 98,0000 1,135 1,049 17138 1,089 .
’ 98,0000 1.148 14044 11144 1,045 Porcert Design Speed = 50,1  Diachargo Valve Sotting 06,0

\ Cor. Nozzle Weight Floww 100,80 Vano Schedule = 0.0

i 1E Check Flow/Kox.Flow w 1.0067 T% Chack Fiow/for.Flow w  0.9T13
wamd LE Flovw Cooff, = 0.985 Acpumed TE Flow Coaff, = 0.950
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631870 Blade Element Data For Undistorted Iniet Testing (Continued)
STATOR BLADE ROHW = NASA TASK !

BLADE ELFMENT PERFORMANCE RESULTS

PGINT NUMBER & GEADING NUMBER 44 DATE 3/ 274970
RabyaL REL SNLET  ARS INLET CHBR Ln  NGIn aANG  IMEID aNG tMLET aRS INCET REL INLET AX  INLEY ARS  [NLET REY
POSITION FLOW ANG FLOW ANG LE ANGLE MN CMBR EN  SUCT 5JAF VELCCITY VELOCITY VELQG]TY TANG VEL TANG VEL
1 37,45 39,47 92,02 149,40 277,70 217,70
2 35,98 39,14 23,13 352,65 290,24 710,68
3 35,47 39,01 =3.%4 159,97 293,02 70F,R0
4 38,73 39,80 sl,07 179,39 288,44 23,30
L RN 4n,27 40,85 a0,59 291,52 297,27 251,85
6 44,109 42,22 1,87 410,38 292,30 Pax.11
? 46,51 42,76 3i7s x30,87 299,39 315,56
RADIAL Reb EXIY ABS FXIT CHMBR LY nEv THRN EXtY ARS EXIT REL F¥1T AX EX1T ARS EX1T ReL
RPOSITION FLOW ANG FLOW ANG TE AMNGLE ANG YE ANGLE VEICCLYY VELOGITY vELOCITY TANG VEL TANG VEL
1 =0.14 =ii,13 10,97 37,41 P78, 84 278,85 0,79
? =0,%6 ©10,10 ?.54 36,53 X07,77 In7, 74 a?,98
3 =7, 99 -8,87 5,48 38,44 207449 306,94 =14,n3
4 462 =B, 75 73 40,35 kno,12 799,66 =R, 49
5 2,55 =2,40 4,55 42,83 %12,03 41,06 -1%,87
) »0,05 =10,58 10,53 44,44 237,94 134,90 “0.X0
? 1,03 12,36 11,33 47,53 145,99 344,82 -6.19
RADBTAL ROTOR SPD INLET ARS INLET REL AXTAL VEL DIFFUSTON CHL
ROSIYION AT INLET MaCH NO MACH No RATIO FACTDR
t 0,308 19004 05403 0:199
2 0,336 1080 0.335 0i2n4
3 0.349 1048 - 0,337 . 244
4 0,328 1,039 0374 h,204
5 0,348 19046 07382 Di3ns
& 0,365 14153 03342 b.292
7 8.3%0 11152 07383 n:254
RADIAL ROTOR SPD EXIT ABS EXIT REL LOSS  TOT pRESS ADB POLY MOMEN RISE/ STAY PRESS
ROSTTION AT BX1T HACH NO MACH NO SoL101ty COEFFICIENT LDSS PARAM EFFJCIENCY EFFICIFNCY HEAS Y RISE RISE COEFF
1 p;245 115230 0.17¢ nind2 n,5524 n.194
2 0,27 L5440 0,035 n:nty ny7692 nr197
3 0,272 1,6340 0,07% 0,009 n,9010 0,236
4 0,265 17420 0,017 0,005 n,Adie ;249
5 0,276 1.8800 0,072 aynné f R413 83799
6 G299 2.0510 0,036 0;009 n,9103 0,285
7 0.306 2.0%00 0.092 nvp22 N.6745 n.247
RABSAL ﬂ?@ﬂgxfgn TRAV TOT TRAV TOT  fIXED TNT  FIXED TOY ' OVERAYL, FERFORMANCE SUMMARY
POSIYION : PRESS RATIO TEMP RATIQ PRESS RATIO TEHP RATIO : STAGE DATA STATOR DATA STATOR DATA
s 5.,0000 0:9A/9 0..996 ny992 1,000 I PERFORMANCE PARAMETERS PIXED INGT. FIXED INST. TRAV, INGT
2 10,0800 01996 0,976 N1995 1;000 : ' : '
3 30.00090 0:998 0:996 ne996 1,000 { Total Pressure Rotic w 1,1208 0.9971 0.9955
4 50,0000 0,996 0,997 0,499 1,000 Polytropic Efficlency = 0.8530 0.9765 =mmme-
5 70,0000 04995 0,997 ni1996 1,000 f
& 20,0000 0:997 0,999 n.,éq;r 1,600 Percent Desizn Speed = 50,) Discharge Valve Sattings 06.0
7

85,0000 Digaz o 9¥s n1994 1,000 | Cor. Nozzle Weight Flows 300,80 Vane Schedule - 0,0

j LE Check Flov/Roz,Flow =  0,G824 TE Check Flow/Hoz.Fiow =  0.9688
I_Anrumd. 1E Flow Coeff, = 0.955 Asgumed TE Flow Coeff. = 0.035



8%

Blade Element Data For Undistorted Inlet Testing (Continued)

030270
ROYOR BLADE ROW = NASA TASK |
BLADE GLEMENT PERFORMANGE RESULTS
POINT NUMBER & READING NUMBER 42 DATE 37 171970
RADIAL Rel INLeT  ARS INLgy CHBR LN INGID aNG  INCID aNG  INLgT 4BS  INLET Rgl INLETY aX  IHLGT ABS  INLETY REL
POglglON FLOW ANG FLOH ANG LE ANGLE MN CHMBR LN  guCy guniF VELOCT 1Y VELOCITY VELOEITY YANG VEL TANG VEL
i 75,58 O 60,60 10,98 i.za 228,40 717,06 226,36 0 879,84
2 70,44 2. 59,81 11,403 8,00 234,42 704,95 233,61 0, 664,83
3 68,43 0, 56,0t 12,42 7,96 237,24 645,49 237,20 0. 800,00
4 66,39 0. 52,56 13.83 T.99 234,33 583,59 233,485 0, 534,48
5 63,89 0, 49,74 14,18 2,50 232.%0 522,46 229,28 04 467,88
[] 64,63 -0, 47,14 14,52 5,88 221,63 452,01 212,72 Dy 393,04
? 60,65 0. 45,13 14,52 6,42 219,84 431,76 208,98 0, 371,59
RADIAL REL EXIT ABS EXIT CHBR LN HEL DEV RE{ TUARN EXIT ABS EXIT REL EXIY aX EXIT ans EX1T REL
POSItion FLOW ANG FLOW ANG tE ANGLE ANG tE ANGLE VELBCTTY VELOCT Y VELOCITY TARG VEL TANG VEL
1 60,42 51.30 54,80 5,62 11.44 357,97 453,12 223,46 276,95 593,68
2 57,44 43,15 54,42 2,72 13,50 363,57 488,50 264,79 248,23 409,96
3 54,67 43,02 50,68 419 13,50 348,02 442,13 254,39 237,41 364,55
4 §9,11 47,64 43,79 5,32 17,28 355,36 345,73 239,40 262,57 276,44
5 38,96 47,47 32,49 6,81 24,93 373,44 326,68 253,49 273,44 204,99
6 25,91 40,80 14,29 14,42 5,72 392,88 289.38 257,01 293,58 124,87
7 15,34 50,75 8,00 7,34 4%,34 429,85 208,36 265,49 329,85 73,92
RADIAL ROYOR 5PD  INLEY 485  INLET REL  aX]aL V&L DIFFUSION cHY
POSITION AT INLEY MACK NO HACH NO RATIO FACTOR .
1 679,81 0+205 04645 0.587 0,513 0.365
2 664,83 0251 0,634 1,133 0,435 0,380
3 600,00 0.243% 0,580 1,072 0,437 0,438
4 534,40 D.212 0,525 1,025 0.507 0,477
5 447,88 De209 0.470 1.106 0.543 0,532
6 393,94 03199 0,406 1,208 0,50 0,558
7 374,59 01308 0,388 1,290 0,540 0,554
RADIAL ROYOR Sfp EXIT ABS EXIT REL LOSS  TOT PRESS A%D POLY MOMEN RISE/ STAT PRESS
posiylon Ar EXIy KAZH ND HACH NO SOLIDITY COEFFICIENT LOSS PaRAM  EFFICIEVCY EFFICIENCY HEAS Y RISE RISE COEFF
i 672,83 0,313 0,397 1,3340 0.24% 2,040 0.7001 0.7147 0.9049 0.323
2 658,19 04319 0.429 1,3690 0,390 0,049 0,733) ¢.7382 0.8707 0,340
3 508,96 0,367 0,390 1.5080 0,304 0,020 0.5583 6.0640 0,9101 0,415
4 539,01 0,313 0.323 1,6840 Doibd 0.032 0.8154 0.8184 0.8975 0,474
s 478,40 0,330 0,209 1,9060 0,085 0,087 0.9137 0.9153 0,6960 0.5%6
& 418,45 0,348 0,257 2.2179 0.050 0,080 0,9603 4,964 0,8028 0,646
7 403,78 04382 0,253 2.3390 - 04091 0,049 06,9378 0.9391 0,9093 n.a80
RADAL FERCENT TAAY ToY TRAV TOT  FIXED Yol  FIXEp Tof OVERALL PERFORMANCE SUMNARY
puSIiTION T2ERSION PRESS RATIO YEMP RATIO PRESS RATIO yEMP RA:]0Q STAGE DATA ROTOR DATA ROTOR DATA
1 540000 1,148 1,067 . Li1dé 1.056  PERFORMANCE PARAMETERS FIXED INST. FIXED LiST. TRAV. IRST.
10,000 1,150 1.060 1:14 1.05%
3 30,0000 $i144 1,050 11142 t.045  Totel Presgurs Tatlo o a2 ke L
. yo:0000 li1a0 1.0% 1.138 1,046 Polytropte Efficiency = 0.8101 0.836 0.7659
: 73.3230 ST 1.047 1,138 1,041 olytrople Efficiency : -8365 .
90,0000 1.140 1.044 4,141 $.:040
Percent Design Speed = 50.1 Dischbarge Valve Setting= 02,0
? 95,0000 1ri%6 14047 141347 10043 Cor, Notzle Weight Plows B9.28 Vane Gehedule  * = 0.0

15 Cheok Flow/Koz.Flow = 1.008% TE Check Flow/Noz.Flow =  1,0000
Asoumad LE Flow Cooff, = 0.985 Assuzed TE Plov Coaff, = 0,950
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Blade Element Data For Undistorted Inlet Testing (Continued)

030270
STATOR BLADE ROW = NASL TASK |
BLADE ELEMENY RER/ORMANCE RESULTS
PQINT NUnBHR & READING ,UMBER 42 DATE 3/ 171970
RADTAL REL INLET  A9S INLET CHBR LN INCID 4NG  INCID ANG  INLET 88  INLET REL INLET AX  IHLET 485  INLET REL
POSiTION FLOW ANG FLOW ANG LE ANGLE MN CMBR LN  suGt guRf YELOCITY VELODCITY VELOCIYY TANG VEL TANG VEL
1 51.16 39,47 11.6¥ 359,41 228,38 279,95
2 42,64 39,11 3,55 367,65 276,35 249,43
3 41,43 39,04 2,42 358,69 268,78 237,48
4 45,57 39,80 5,77 364,59 254,85 259,96
5 44,85 40,84 3,99 384,11 269,06 267,83
6 46,48 42,22 4,24 393,55 269.02 283,06
7 48,44 42,76 5,65 426,96 284,10 316,69
RADIAL REL EXJT ABS EXIT CHBR LN oeY TURN EXIT ABS EX!T REL EXIT AX EXIT ABS EXIT REL
POSITION FLOW ANG FLOH ANG TE_ ANGLE ANG 1E ANGLE VELOCIYY YELOG!YY VELGCITY TANG VEL TANG VEL
1 3.20 211413 14,33 47,96 268,47 268,05 14,99
2 1,67 210,10 14,77 40,99 285,00 264,88 8,30
3 i, 46 w8,87 7,41 47,89 378,31 278,40 -7.11
4 =0,44 ¢8,75 8,83 45,74 298,30 258,02 co=0,44
5 0,90 ...9.10 8,20 5,78 171,64 271,03 -4,27
[ 1.82 -10 %B 12,40 44,64 278,45 290,414 9,23
? w78 -12.36 11,58 49,43 9,69 298,70 -4,04
RADIAL ROYOR SPD  INLET ABS  [NLRY REL AXTAL vEL BIFFUSIoN cHy
Positlon Ay INLEY MACH ND HACH NO RATIO FACYOR .
i 01345 1,589 0,495 0.288
2 02323 1,054 . 0,437 0,288
3 De316 1,035 0,432 0,338
4 0!322 1.012 °|‘°5 U|‘06
) 0337 1,007 0,478 0,456
6 0,349 1,079 0,428 0,405
7 04379 1,063 0,474 0,345
RADTAL ROTOR SPp BXtT ags BEX1T REL 0ss ToT PRESS ADB POLY MOMEN RISE; STAT PRESS
POS}yioN At EX1r MACH NO HACH NO SOLIDI7Y CDEFF!CIENT LG5S PARAN EFFICIENCY BFFICIENCY HEAS T RISE RISE COEFF
1 0+235 1.5230 BDe121 004D 06606 0253
2 0.250 1,5440 0,070 0,023 0,7208 0,283
3 0,245 1, 6310 0,034 0,040 0,8480 0,329
4 0,227 1,7420 0.052 0,045 0.,8198 B.400
5 De240 41,8800 0,045 0,042 0.8518 0.,40¢
6 0+258 2,0510 0,049 0,012 09047 0,398
7 01265 2,0980 9,088 0,021 0.6854 0,337
RAIIJI:L anEéggfIrgN TRAY ToT  TRAV ToT  FiXGD ToT  FXED Tor OVERALL PERFORANCE SUMMARY
POSTTION el PRESS RAYIO YEMP RAYIO PAESS RAT]0 ¢EMF RATIQ * STAGE DATA SPATOR TATA STATOR DATA
1 55,0000 .99 0.990 0,992 1.000 PERFORMANCE PARAMETERS - "
2 10,0000 0.992 0,995 0,995 1,000 FUOED INST. FIXED INST. TRAV. INST.
3 30,0009 0.996 0,996 0,998 1,000 Total Fressure Rotio = 1,1369 0.9959 0,993k
4 50,0000 0,994 0.995 0,996 4,000 Polytrople Efficiency = c.5101 0.968k  L.llZ.
L] 70,0000 0,994 0,995 0,997 1,000
[ 90,0000 Pi998 0,994 0,996 1.000 Percent Design Speed =~ 50,1  Discharge Valve Setting= 2.0
7 $5,3000 MCTY 0.996 0,992 1,000 Cor. Noxzle Weight Flow= 89,28 Vaxe Schedule = 0.0

1E Check Flow/Kox.Plow = 1.0052 TE Check Flow/Noz.Flow = 0.9857
Aswmd 1IE Flow Coaff, 0,955 Apaumed TB Flow Cooff, w 0.935
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030270

RaDTAL
pOSITION

O A O

RADJAL
PogiTiON

O R A N

RADT AL
P0gitloN

O A N

RADIAL
position

SO N

RADTAL
pogltion

OO0 AR e St N

Rgb INLET  aABS INLgY
FLOY ANG FLOW ANG
64,05 0.
63,08 0,
60,10 0.
57454 0.
54,91 0«
52482 O
51,68 0.
REL EXIT ABS BXIT
FLOW ANG FLOA ANG

5¢.,32 19.84
58,47 20.16
54,47 21.08
48,35 25.48
38,27 29,49
24,59 39,82
17,81 39,01
ROYTOR SPD INLET ABS
AT INLETY HACH NO
$52,43 0426
931,15 0,413
B40,35 Doddy
T48,.%8 .43
653,30 0,425
551,79 0,398
520,44 0,393
ROTOR SPD EX{T 185
AT EXIT MACH NO
942,07 0436
921,84 0.438
836,89 0,445
754,92 0edbs
670,04 0.5%547
586,07 0:592
545,52 0.584
FERCEIT TRAY ToT
TERSION' PREgS RATIO
5,000¢0 1.149
£0,0000 . L1988
30,0000 1.177
50,0008 1,194
70,0000 1.247
$0,0000 1,238
8,0000 1v3%6

Blade Element Data For Undistorted Inlet Testing (Continued)

POINY NUHBER 7

CHBR LN
LY ANGLE
60,40
59,61
56,08

52.56 -

49,71
47,14
46,13

GHBR LN
T ANGLE
. B4,8Q
54,42
50,48
43,79
32,19
14,29
8,00

{NLET REL
HACH NO
D.966
0,653
0,58%
0,810
0.733
0,639
0,845

EX1Y REL
HACH NG
0.892
0.785
9,711
0.430
G.562
G.,493
D.481

TRAY To?
TEHP RATIO
1,036
1,053
1.0%8
14057
1,005
1,071
1074

ROTOR

INGID ANG
MN CHBR LN
5:‘5

3,47

4,09

4,98

5,20

5.7

5,59

REL DEVY
ANG TE
4,52
4,05
3,79
4,57
6,12
10,30
2,81

AXLAL VEL
RAT10
04993
0,978
0,954
0,990
1,078
1.187
1,222

SOLIDY Y
1,3340
1,3690
1,5080
4.6840
1.9040
2,2.70
2,33%¢0

FIXED ToT
PRESS RATIQ
1.130

1,148

1.182

L1194

1,205

1,231

1i240 .

BLADE R

INCID aNg
SuUCy SuR¥
0.7%

0,44
0,37
-0,.86
“1.59
=y,95
2,35

REL TURN
ANGLE
4,72
4,61
5,83
9,40
16,84
28,22
33.88

Loss”’

CoEFFICTENT
0.09¢
0,047
0.023
0,084
0.041
0.074
0.120

F1Xgp 10T
TEMP RATIO
1049
1.051
1,082
1.0%9
3099
1067
1.072

= NASp TASK I
BLADE ELEMENT PEAFORMANGE RESULTS

READING NUMBER 43 DATE

INLgT aBS
VELOC!TY
466,94
474,39
483,24
477,37
456,83
436,08
432,72

EX{T ABS
VELOCITY
494,06
493,40
304,85
922,36
569,78
819,13
453,48

10T PRESS
LOSS Palan
0.01%
0,009
0,004
0,013

G, 009
6,015

03024

!-—
[}

37 474900

INLET REL
VELOCITY

1060,46
1045,03
969,37
287,94
Bp4,%7
T03.27
676,83

EXIT REL
VELOCITY

203,20
883,44
801,18
709,63
631,40
553,54
838,60

ADB

EFFICIENCY

B.7221
08,8789
08,9478
0,8837
6.9360
0.9104

56,8860
OVERALL PERFORMANCE SUMMARY
STAGE DATA ROTCR DATA ROTOR DATA

PERFORMANCE PARAMETERS

E Total Pressure Ratio
Miabatic Efficiency
Polytrople Efficiency

. Percant Deoign Speed
Cors Horxle Wolght Ploww

1E Check Flow/Noz.Flow =
Lf""n°d LE Flow Coaff, =

INLET ax  INLgT apS  INLET Rel
VELOCTTYY TANG VEL TANG VEL
463,36 0, 952,13
472,73 0, 31,15
483,20 o, 840,35
§76.49 0, 749,98
460,34 0, 455,30
418,55 0, 551,75
414,30 0, 520,44
EXIT AX B¥IT ABS EXIT REL
VELOCITY TANG VEL TANG VBL
480,31 166,05 76,02
444,57 169,49 752,35
46%.56 186,98 6%1,92
473,46 224,86 530,27
494,65 279,79 390,25
495,85 150,45 227,42
302.52 404,43 161,39
DIFFUSION CH§

FACYOR
0.207 0.224
0,214 0.243
0,237 0.304
0.276 6.338
0,307 0,385
0,351 0.319
0,337 0,291
POLY HMOMEN RISE/ SYAT PRESS
EFFICIENCY MEAS T RISE RISE COEFF
0,7269 0.6743 B.173
0.8795 0,9482 0,192
0.9489 08,8720 0,261
6,888 89,9209 0,316
0.9377 80,9238 0,345
0.9218 0,9543 0,374
0,8895 0,9924 0.378

FIXED INST. FIXED INST, TRAV, INST.

1.1674
0.7937
0.7982

1,1910
0.898y
0.9014

1.192h
0.5462
0.850

70,1  Diocharge Veive Settings= 30.0
169.68 Vane Bchodule

K

0.9994 T2 Cheek Flow/Noz.Flow = - 0,9682
0.985 Acsumed TE FPlow Coaff. w 0,950
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Biade Element Data For Undistoried [ nlet Testing (Continued)
STATOR BLADE ROW « NASA TASK |

BLADE ELEMENT PERFORMANGE RESULTS

POINY NUHBER 7 READING LUMBER 43 DATE 37 1/4%70
RADIAL REL INLET  ABS INLET CHBR LN INCID NG INCIP ANG  INLET aBS  INLET REL INLET &X  INLET ABS  INLET RAL
PESITION FLOW ANG FLOW ANG LE ANGLE MN CHBR LN  SyUCr Sunrf VELOC!TY YELOCITY VELOCITY TANG VEL TANG VEL
1 19,73 3947 -19,74 493,52 464,64 166,65
2 19,80 39,11 -19,31 502,16 472,44 170,10
3 20,43 39,01 -18,38 530,55 494,22 186,30
4 25,66 39,80 16,14 555,58 507,66 222,42
5 27.25 40,86 »13,61 402,18 931,64 273,87
& 33,37 42,22 -8,85 639,87 525,03 345,80
7 34,29 42,76 -4,47 463,53 528,37 388,00
RADIAL REL EXIT ABS EXIT [MBR LN nev . TURN EX!T ABS EXIT REL EXIT AX EXIT 485 * EX!T REL
posTTioN FLOW ANG FLOW ANG TE_ANGLE ANG TE ANGLE VELOGITY VELGCITY YELOCTTY TANG VEL YANG VHL
i ~G.87 S11,13 10,26 20,88 472,49 472,43 =749
2 wG,04 310,10 9,26 20,64 539,42 539,53 ~7,90
3 .2,99 58,87 5,88 23.62 547,97 547,00 ©28,58
4 1,49 %8,75 7,26 258,15 572,05 571,23 c14,88
5 -3.40 L5910 4,00 30,35 504,33 595,18 e32,32
é =6.,95 510,38 9,43 34,32 668,94 466,83 911,03
7 ~0, 40 212,36 11,98 36,49 492,88 690,57 ~-4,77
RADTAL ROTOR SPD INLET aBS INLEY REL  AXlaL VEL DIFFUSION CRY
POSTYION AT INLEY HACH NO HACH HO RATO FACTOR
i 0.438 14017 0558 =0 212
2 b,447 1,142 0,040 «0,203
3 U.472 1|102 01091 '0v193
4 0,495 1,125 0.092 w0,192
5 0.537 1.124 0,143 ~0,142
6 LY 1,270 0,082 -0,213
b4 0.593 1,307 0,004 ~0.229
RADIAL ROYOR SPp BXIT iBS EX!Y REL LOSS  TOT PRESS ADB POLY MOMEN RISE/ STAT PRESS
POSTTIGN At BXIY MACH NO HACH NO SOLIDITY COBFFICIENT LOSS PARAM EFFIGIENCY BFFICIENCY MEAS T RISE RISE COGFF
i 03429 1:5230 01177 0.938 “2.735%6 =0.200
2 §,482 14,5440 0.117 0,938 1,3025 -0,191
3 0,490 41,6310 0.167 0,054 2,6527 ~0,380
4 0,511 1,7420 0.419 0,034 2,5563 -0.142
5 0.535 1,8800 0.109 0.02¢9 «22,5844 w135
6 0,680 2,0510 0,302 0,029 1.,9248 ~0,193
7 0.622 2,0980 2,095 0,023 2,4788 -0.205
RAD 1AL FERCENT TRAV TOT  TRAV YoT  FIXED ToT  FIXED ToT | OVERATL PERFORMANCE SUMMARY
POSITIGN  DRERSION ppggs RATIO TEWP RATIO PRESS RATIO YEHP RATIO | STAGE DATA STATOR DATA STATOR DATA
1 5,0000 0:942 0:994 0197 1:000 | FERFORMANCE PARAMETERS
2 10,0000 0993 0.998 0,963 1.000 | FIXED TNST. FIXED INGD. TRAV. INST,
3 30,0000 0.981 0.994 0,977 1,000 | Total Presgure Ratio = 1.1674 0.9802 0,9787
1 80,0000 0,984 3,000 0,962 1,000 Polytropic Efficiency = 0.7932 0.882  aalo_.
5 70,0000 6,970 0,094 0960 1,000
é 90,0000 0:977 0:996 0.980 1,000 | Percent Desdgn Spsed =  T0.1  Discharge Vaive Settings 10,0
7 95,0000 0:967 0,998 0,980 1,000 Cor. Notzle Weight Flow= 169.98 Vane Schedule = 0.0

1B Check Plow/Hoz.Flow w» 0.9733 T8 Check Flow/Noz.Flow = 0,987
Asoumad 12 Flow Coarf.‘ - 0,955 Apoumad TE Flow Coeff, = 0.935
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930270 - Blade Element Data For Undistorted Inlet Testing (Continued)

A0TOR BLADE ROM e NASA TASK !
BLADE ELEMENT P, RFORMANGE RESULTS

POINT NyUMBER 8 READING NuMBER 44 DATE 3/ L/1970
AADTAL REL INLET  aBS INLEY ¢HBR LN INgIp NG INGID aNG  INLET RS INLET REL INLET ax  INLET ags  INLHT REL
roglition FLOW ANG FLOW ANG LE ANGLE HN CHBR LN  guCy syAF VELOCTTY VELOCIYY VELOBLTY TANG VEL TANG VEL
i 65,26 0+ 60,40 4,68 1,96 £41,73 1048,97 438,35 o, 051,42
2 64,24 ¢, 59,81 4,63 1,60 450,93 133,80 443,95 0, 930,46
: SR I R+ S 4 A 1R O 1 S 1
’ 1] 2 ’ 2.2 [
s 55,88 0, @, 6,97 0.8 436,46 786,94 439,41 0, 854,88
6 54,56 0, 47,44 7,45 “f,24 406,83 6B6, 44 392,45 0, 555,34
? 53,23 g, 44,13 7,10 -0.89 405,08 661,50 386,58 4, 520,06
RAGTAL REL EXIY ABs EX1Y CHBR LN REL DEV REL TumN EX!T ABs EX!T REL EXIT AX EXIT ABS EXIT REL
#ositIoN FLOW ANG FLOA ANG T& ANGLE ANG TE ANGLE VELOC) vy VELOCIYY VELOCIYY TANG VEL TANG VEL
:@mBomEm o pa o m een ik Cando Ume M
L - ‘ [ 1
3 4,14 268,82 - 80,66 3,46 7,35 494,96 748,16 433,55 238,80 999,77
SR B 1 A I B+ O
l 1] * 1]
H 24,06 40,76 14129 .77 30,50 $55,35 496,53 417,77 385,79 199,93
7 16,75 £3,25 8,00 8,74 36,47 432,34 405,18 455,06 £28,06 $37, 04
RADLAL ROYOR SPh  INLET 4BS  [NLET REL  AN[aL VE| DIFFUSIaN tHi
POsItigN Ay INLET MACH NO MACH N0 RAT10 FACTOR
1 951,42 02402 8954 0,908 6289 0,299
2 930,44 Oydif 0,041 0,970 0,283 0,318
3 839,72 0rd1y 0.8470 0,990 0,308 0,375
4 748,02 Gr408 0.794 6,975 0,340 0,413
5 654,81 0397 0,745 1,093 0,375 0,444
& 551,34 0.371 0,623 1,144 0,408 0,415
7 520,06 0371 0,600 1,173 0,451 0,398
RADIa RoYoR 5Pp EX1T aARS EXIT REL . L0SS  TOT PAESS ADA #OLY MOMEN RISE/ STAT PRESS
PaslIlou A;‘EX;; mcu‘gg KIACH’Ng snug;I; COBFFICIGNT (0SS :n;n Errlglggc; Ernclgr;g; HEAS ; gl§s atse gcs:;
3 0e 073 i 0+10] P20 1793 0. 19034 2
2 924,16 0,433 0.72% 1,3400 0.083 2,010 0,8918 0.8949 0,9588 8,260
3 838,27 Bed3? 0,653 1.5080 0,015 0,003 0,977 6.9726 90,9328 0.332
4 754,36 0rd%y 0.57% 1.6840 0.048 0,080 0.9246 8.926¢ 0.9304 0,390
5 669,54 Ded9p 0,540 1.9960 t.020 0,004 0, 0722 0.9730 0,5606 0,446
é 565,64 0.529 0,441 2.2179 0.045 0,009 8,954% 0,9563 0.9514 0,475
7 565.40 04562 0,431 2,3390 0,092 0819 aet92 0,929 0.9789 0.488
:A?!;L FERCENT TRAV TAT  YRAY TOT  FIXED TOT  F1XEp Yor OVERALL PERFOZMAKCE SINMMARY
sOSITION DOTRSION PAESS AATI0 TEMP RATIO PRESS RATIO yEMP RATIO STAGE DATA ROTOR DATA ROTOR DATA
s s.gggo 1.21; 1076 1204 1.05: PERFORMANCE PARAMETERS FDXED INST. FLXED INST. TRAV. IXST
10,0000 1.2¢ 1.070 1.22 1.06 -
3 30,0000 14227 1,069 1,229 1,063 e e & o o lem
5 ;g:gggg i:ggé 1:3:: i:gg% 1:3:: Polytropic Effictency = 0.8890 0.9325 ©.8735
6 90,0000 11294 1.076 1.234 1.069 Percent Deai
g0 Speed = 70,1 Discharge Valve Settings 35,
Y p5,0000 1e279 1.080 1,289 1.074 Cor, Norzle Welght Floww 160,99 Vane Scheduls = g,g

LE Check Flow/Noz.Flew =*  1,00%2 TE Check Flow/Noz.Flow = 0.9765
Assumed LE Flow Coeff. = 0.985 Acaumed TE Plov Cooff, = 0.950
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Blade Element Data For Undistorted Inlet Testing (Continued}

p3n270
STAYOR BLADE RUH = NASA TASK |
BLADE SLEMGNY PERFORMANCE RESULYS
POINT HUMBER & READING NUMBER 44 DATE 3/ 1/1%70
RADIAL Rel INLET ABS INLgpT GCMBR LN INGID ANG INGID ANG INLEY ABS INLET ReL INLET AX IHLGT ABS iNLz'! Rgl
POSITION FLOW ANG FLOW ANG LG ANGLE MN CHBR LN  SyCy SuRF VELOCTTY vELOCIYY VELOCTITY TANG VEL TANG VEL
i 27.25% 39,47 w12.22 656,72 444,40 227,43
2 26,81 39,11 «12,30 499,42 #45,73 25,21
3 27.32 39,01 11,59 519,42 461,21 238,27
4 29,33 39,840 10,47 538,52 468,41 263,43
5 32,58 40,86 -B,35 578,29 484,77 308,97
3 38,24 42,22 3,98 406,87 471,86 374,88
7 40,72 42,76 -2.04 436,74 477,42 410,98
RADIAL REL EXIT ABS EXITY CHBR LN DEY TURN EXIT ABS EXIT REL EXIT AX EXIT aBs EX!IT REL
POgiTION FLOW ANG FLOW ANG th ANGLE ANG TE ANGLE VELOCITY VELOCTYY VELOZIYY TANG VEL TANG VEL
1 -1,32 $13,13 ¢,81 28,57 432,22 432,10 9,07
2 wi 30 10,10 a.80 28,11 480,48 680,33 »10,90
3 *2,65 56,87 6,82 29.37 487,57 687,06 #17,42
4 2,01 28,75 8,74 31,34 495,78 494,91 217,40
5 2,80 _=%40 6,30 35,31 920,70 518,97 25,37
& 1,33 £10,88 9.25 39,57 567,54 565,64 o13,14
7 “0.06 512,36 12,30 40.78 579,85 577.98 “0.57
RADT AL ROTOR 8PD  INLEY ABS  INLET Ru.  aXfaL VEL DIFFUSTON CRL
POSITION Ar INLETY MACH NO MACH RATID FACTOR
1 Qod37 D.¥7F 0,207 0.036
2 0,441 1,078 0,191 0,040
3 0,459 1,056 0,242 0.054
4 01477 1,057 0,228 0,093
) 0,513 1,074 0,252 0.092
& 0539 1,199 0.247 0.050
7 0,566 1,211 0,240 0,054
RADIAL AOTOR SPD EX1T ABS EXIT REL LOSS  TDT PRESS i ADB POLY MOHEM RISE/ STAT PRESS
POSITION At EXIT KACH NO HACH NO SOLID!YY COEFFICIENT LOSS PARAM EFFICIENCY EFFICIENCY MEAB T RISE RISE COEFF
1 6+360 1,520 0128 0,042 01533 0. 038
2 0yd24 1,5440 6,070 0,023 0,5574 0,038
3 0y 431 1,6350 0.07% 0,024 0.4512 0,049
4 Ds438 1,7420 0.061 0,014 0,6175 0,088
5 0rd64 14,8800 0,035 p,00¢ 0,4987 0,085
[} Dy504 2,090 0,055 0,013 D,42L2 0,047
7 0,514 2,0980 0.071 0,087 0.2062 0,032
RAUI?I. nleRCEHT TRAV ToY TRAY YoT FIXED ToOT FIXED Tarv OVERALL PERFORMANCE SUMNARY
poStyloN DERSICH PRESS RATIO0 TEMP RATIO PRESS RATI0 $EMP RATID STAGE DATA STATOR DATA STATOR DATA
1 5,0000 0,974 0,992 0,984 14000 FERFORMANCE PARAMETERS rgm INST. FEXED INST, TRAV. INST.
2 10,0000 01996 0997 0,991 1.000 !
3 30,0000 ;991 0.004 0,989 1,000 Tota) Pressure Rotio = 12193 0.9904 0.9871
; su.ggno 21994 0,997 0,998 1,000 Folytropic Efficiency = 0.88g0 0,953k r——een
70,0000 0.983 0,994 9 +000 ‘
6 90,0000 0.986 0,994 g:nvo :.ggo Porcent Design Speed = 70,3  Diacharge Valve Setting= 15,0
? 95,0000 0,974 0.:995% 0,006 1,000 Cor. Nozzle Welght Flove 150,99 Vane Schedule " 0.0

1E Check Flow/Foz.Flow »  0.9816 T8 Check Flow/Noz.Flew =  0,9772
Assumed IE Flow Coeff, = 0.955 Assumed TE Filow Cosff. = 0.935
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Blade Element Data For Undistorted | niet Testing (Continued)

030270
RNIOR BLADE 20M =~ NASA TASK !
BLADE ELEHENT PE FORHANCE RESULTS
POINT NUMBER 9 READING U 4DER 45 DATE 3/ 171970
RADIAL Rgh INLgr  aABS IHLgY CHER LN INCID ANG  INCID aNG  INLEY aBS  INLET Rgl INLET Ax  INLET ABS  INLgT Ret
posTyion FLOW ANG FLOK aNG LE ANGLE NN GHBR LN Suby SyRF veLoczsv VELOCTyY VELOCIyY TANG VEL TANG VEL
1 67,03 0. 80,60 6,43 3,73 405.9¢g 1433.35 402,79 0 950,30
F3 45,81 0. 59,61 © 6,20 3,17 418,867 1019,39 417.4p 0, 929,36
3 63,34 0. 56,01 7,33 2,87 424,15 38,53 421,14 0, 836,73
4 68422 0 52,56 8,66 2,82 414,54 852,99 419,34 0, 747,44
) 58,85 0. 49,73 914 2.35 460,91 67,14 395,35 04 854,04
4 56,83 0. 47,58 9,72 2,06 874,97 665,23 359,90 0, 550,89
7 55,53 0. 46,13 9,40 1,%0 375,15 640,75 356,58 0 549,44
RADIAL REL EXIT ABS EXIT CKBR LN AflL DEY REL TuRN EXIT 4BS EXI1T REL EXIT AX EXIT ABS EXIT REL
POSITION FLON ANG FLO¥ ANG TR ANGLE ANG YE ANGLE VELOCIYY VELOCIyY VELOCTYY TANG VEL TANG VEL
1 96,15 34,66 54,80 .33 8,88 698,18 75,46 408,64 282,57 857,49
2 87,84 315,65 54,42 3,22 8,18 493,74 766,88 410,09 272,98 647,09
3 54,45 34,88 50,68 3,47 9,19 490,61 687,64 402,73 280,00 557,29
4 48,77 37,94 43,79 4,98 12,45 8T, 598,76 394,59 303,21 450,26
8 V.45 39,98 32,19 4,98 19,72 529,33 522,95 404,80 539,59 29,58
8 28,20 14,24 14,29 10,91 31,63 560,55 453,34 404,94 394,37 190,58
? 16,50 46,98 8,80 8,450 39,03 634,28 439,39 412,87 42,20 122,724
RADIAL ROYOR SPD  INLEY ABS  JNLET REL  AXIAL VEL PIFFUSION chy
POSITION AT INLET HACH NO HACH NO RAYIO0 FACTOR
1 951,30 0+368 0,918 1:04% 0.352 0.3%2
2 929,36 04380 0.926 0,902 0,345 0,372
3 838,73 0,382 0.852 0,956 0,366 0,429
4 747,14 01374 0,774 0,962 0. 404 0,468
5 454,04 0,364 0696 1,024 0.435 0.505
6 250,69 0,340 0,403 1,125 0,456 0,495
7 519,44 01340 0.%80 . 1,157 0,468 0.454
RADIAL ROYOR SPD EXIT ABS EX}Y REL LOSS  TOY PRESS . ADB | POLY MOKEN RISE/ SYAY PRESS
PositlioN AT EX1y HACH ND HACH NO SOLIDIrY COEFFICIENT LOSS PAREW EFFICIENCY BFFICIENCY MEAS Y R!SE RISE CCEFF
1 940,26 0438 0:677 1.3340 04817 6,023 0.9p6% 0. 8131 0.,9462 0.2%0
2 920,07 Gv432 0,670 1.3690 0.086 - 0,017 0,85%0 0.8637 0,.9482 0,311
3 837,28 Ded30 0.603 41,5080 0,028 0,006 60,9545 0,9560 0,92%3 0,326
4 153,47 Ged37? 0,526 1.6040 0.068 0,013 9.9080 0,9110 0,9249 0,446
5 868,75 D.46d 0,460 - 41,9060 0,038 0,008 0,955% 0.9574 0.9108 0.510
6 584,94 04503 0,400 2,2470 0.045 0,009 0. 9592 0,9605 60,9230 0.561
7 564,43 054y 0,389 2,3390 0,063 0.013 0,9495 0.,9512 0,9633 0.583
RlDI:L 'DPaiﬂgggﬁ TRAV YOT  THAV To?  FIXED ToT  F{XEp ToT OVERALL PERFORMANCE SUMMARY
POSiTION ERS PREES RATIO TEM® RATIO PRESS RATIO ¢EMP RATIO STAGE DATA ROTOR DATA ROTOR DATA
: 5,0000 14267 x.o9g 1.253 1.0:4 . PERFORMANCE PARAMETERS FIXED IKST, FIXED INST. TRAV. INST.
10.0500 1v265 1.08 1,26 1,082 -
: T o A L G T 1+ S et e She ke Em
N [ "
z ;o.ggnn 11264 1:379 1:260 11012 Polytropic Efficlency = 0.89L4 0.9193 0.855h
0,0000 13270 1,080 $1247 1073
. Percent Deaign Speed = 70,0  Discharge Valve Setting= 09,0
7 95,0000 14295 1,083 1,279 1077 Cor. Norzle Weight Flow= 151.55 Vane Schedula w 0.0

LE Check'Flow/Koz.Flow = 0.9944 TE Check Flew/Hoz.Flow =  0.9712
Ascumed LE Flow Coeff. = 0.985 Aspumed TE Flow Coeff. = 0,550
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Blade Element Data For Undistorted Inlet Testing (Continued)

030270
STATOR BLADE PON = NASA TASK |
BLADE ELEHENT PEP;QORMANGE RESULTS
POINT NUMBER 9 READING FyMBER 45 DAYE 3/ 171970
RADTAL REL INLET  ABS INLET CHBR LN INCID aANG  [INCID aNG  INLET ABS  INLET REL INLEY AX  INLET ABS  INLET REL
PosiTioN FLOW ANG FLON ANG LE ANGLE MN CHBR LN  suCy suar VELOCITY VELOCITY VELOCITY TANG VEL TANG VBL
1 34,52 39,47 ~4,95 500,47 412,37 283.5¢
2 33,46 39,11 ~5,95 500,74 419,36 273,97
s 33,49 39,04 -5,82 511,30 427,69 279,73
4 35,38 39,80 nd, 42 519,48 422,05 0,20
5 37.54 40,86 -3,32 548,18 432,41 332,22
6 41,76 42,22 ~0,46 576,18 425,93 380,23
7 44,49 42,76 1,73 L 611,67 432,25 424,55
RADIA| REL EXIT ABS EXIT CHBR LN bEY TURN EXIY ABS EXIT REL EXIT AX BEX]T ABS EX!T REL
POSITiON FLOW ANG TLOW ANG TE ANGLE ANG TE ANGLE VELOCTTY YELOCITY VELOCITY TANG VEL TANG VEL
1 “0,49 511,43 10,94 34,71 607,02 407,01 ~5,38
2 0,92 10,40 9,18 34,08 451,89 451,81 -7,25
3 *2,62 «8,87 6,29 35,81 445,82 146,17 ©20,43
4 2,20 €8, 75 6,59 37,98 439,94 439,03 ai6,84
5 2,44 _=9,10 6,96 39,68 455,82 454,53 e17,02
[ *1.07 210,58 9,51 42,82 £87,69 484,30 -0,06
7 =0.45 312,36 11,93 44,94 504,72 500.09 ~3,96
RADT A ROTOR SPD  INLET ABS  INLET REL  AXJaL VEL DIFFUSTON cH3
POsItioN Ay INLET HACH NO HACH NO RAy!O FACTOR
1 D437 0987 0,374 0,137
2 0+438 1,077 0,279 0.155
3 0+449 1,043 0,306 0,177
4 04457 1,039 6,327 0,233
L 0:483 1,051 0,336 0,250
6 0,509 1,442 0,345 0.229
7 03541 1,137 . 01343 0,196
RADIAL ROYOR SPD EXIT ABS EXIT REL LOSS  TOT PRESS ADB POLY MOMEN RISE/ STAT PRESS
POSI7loN AT EXIT HAGH NO HACH NO SOLID1yY COBFFICIENT LOSS PARAM EFFIBIENCY EFFICISNCY MEAS T RISE RISE COEFF
1 Or354 14,5230 0:138 0,045 041240 0,132
2 0,395 1,5440 0,041 0,043 0.,8529 0,148
3 0,392 1,6310 0.037 0,081 8.7690 0,169
4 0,388 1,7420 0.024 - 0,007 0.,8356 0,224
5 0,400 1,8800 0,032 6,008 68238 0,259
6 0;:429 2,0510 0,044 0,011 0.,8243 0.218
7 Diddy 2,0980 0,073 0.047 t.5008 0,485
RADI;L anggHg - TRaAY ToT TRAV TOT  FIXED TOT  FIXEp Tov OVERALL FERFCRMANCE SUMMARY
POSiTION ERSION  PRESS RATIO YBHMR RAYIO PRESS RATI0  yEMP RATlO 7
L %,0000 0.974 0,994 D.983 1,000  PERFORMANCE PARAMETERS FIoD TS0, STim T SUAICR DATA
10,0000 0,996 Q.94 0,99 1:.000
3 30,0000 0993 0,992 0.:995 1,000 Total Pressure Ratic = 1.2548 0.9937 *  0.5904
4 £0,0000 0,903 0,995 0,997 1,000 Polytropie Efficiency = 0.8544 0.9729 emiiewm
5 70,0000 0.99% 0,993 0,993 1+000 .
Iy e0,0000 0,904 0,993 0:5%3 1000 Purcent Deslgn Speed o TO,0 Discharge Valve Setting= 09.0
7 95,0000 0y975 0,994 0987 1,000 Cor. Nozzle Welght Flove 151,55 Vane Scheduls = 0.0

1E Check Flow/Now.Flow w 0.9763 TE Chack Flow/hroz.maw = 00,9721
Assumed LE Fiow Cooff., = 0.0955 Assumed TE Flow Coeff, m  0.935
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Blade Element Data For Undistorted Inlet Testing {Continued)

030270
ROTOR BLADE HiW = NASA TASK !
BLADE ELEMENY PERPORMANGE RESULTS
POINT NUMBER 10 READING NUHRER 46 DATE 3/ 173970
KAV AL HEL INLET  ABS INLET CRBR LN INClD ANG  INGID ANG  INLpT ABS  INLET Rel INLEY aAx  IHLAT -4BS  INLET mReL
Poglylon FLOW ANG TLOW ANG LE ANGLE MN CHBR LN  suCr quAF VELOCITY YELOCTTY VELOCITY TANG VEL TANG vag
1 68,30 0 60,40 7.73 5,00 334,34 1024,58 378,43 0y 9%0.93
2 67,40 0. 59,61 7.7 4.7 188,56 1007,89 187,20 0, 929,98
3 65,06 0. %6,01 9.04 4,59 390,32 ¢2%,61 o, 3t 04 839,29
4 63,12 0. 52,56 10,56 4,72 386,05 438,69 378,95 o, 747,44
5 60,84 0. 49,74 11,13 4,34 370,26 751,95 365,43 0. 454,48
é 58,79 0. 47,11 11,59 3,03 349,33 832,34 335,10 0, 551,06
7 87,49 0. 46,13 14,27 . 349,7p 626,47 332,39 o, 519,79
RADTAL REL EXIT ABS EXIT cHBR LN " REL DBV REL TURN EXIT aBS EXIT REL EXIT AX EXIT aABS EXIT REL
POsitioN FLOW ANG FLOA ANG TE ANGLE ANG YE ANGLE VELOCITY VELOCIeY VELOETTY TANG VEL TANG VEL
1 58,35 38,98 54,80 3,55 9,95 498,99 738,27 384,99 313,11 &27,77
2 57,38 37,76 84,42 2,94 10,02 499,26 731,53 393,92 305,09 419,39
3 54,62 390,22 50,68 3.94 10, 4¢ 486,28 450,63 376,68 307,44 530,43
4 48,71 42,39 43,79 4,92 14,42 457,73 557,08 367,87 335,49 418,49
H 39,53 43,94 32,15 7,38 21.31 920,44 486,02 374,40 360,48 308,71
4 26,15 46,95 14,29 11,86 32,35 553,18 422,93 374,88 404,27 164,06
7 16,10 49,43 8,00 8,10 41,30 401,98 442,07 387,77 452,89 111,92
LY IR ROTOR S5Pp  {NLET 485 {NLET RE,  AMJAL VEL DIFFUSION CHY
POSITION Ay INLETY HACH NO MACH &0 Rar10 FACYOR
i 50,93 0e345 04928 1,923 0393 0.375
4 29,78 0,392 0,913 1,017 0,324 0,392
3 839,29 0,354 0,339 0,745 0.497 0. 440
4 747,84 0.344 0.760 0:970 0,455 ¢.488
] 654,48 0:335 0,681 1,025 0,480 0.532
& 951,06 0+316 0:5%0 1,119 0,494 0.546
? 519,79 0,346 0¢563 1,487 0.504 0.541
RADIAL ROTOR SRD EXIT ABS EXIY REL . LGSS  TOT PRESS ADB POLY HOMEN RISEs 2TAT PRESS
Poglyion AT EXTy MAZH NOD MACH NO SOLIDITY CORBFFICIGNT LOgg PAAAM EFFICIENCY NFFUISIENCY MBAg T Rlgq RIgE CIEFF
i 040,48 0+434 04642 1,3340 0163 0.032 0,7686 0e7767 95,9155 0312
2 20,88 0.435 0,637 1,35%0 0,133 0.024 0,101 0.8169 95,9268 0,330
3 817,04 0425 0,969 15999 6.077 0,015 0.8940 0.8948 59,9381 0,403
4 753,97 0,435 0,487 1,6849 f.121 9,024 0.8544 G.8594 0.,9177 0,447
5 669,20 0,497 0427 1.9060 0.077 0,616 0,9186 B.9213 0,9324 0,540
[ 53%,33 0,487 0,373 2,2470 0.073 0,015 0,9404 0.9424 0,918% 0.418
7 964,81 0532 0,354 2,3390 0.107 0,022 0,925 B, 9242 0,9564 0,648
R;?I;L IEHERCFAF;‘“ TRAY ToT TRAY TOT  FIXED TOoT FiXep ror CVERALL FERFORMANCE SIDMARY
POSitIoN UZOSION PRESS RATIO YEMP RAT10 PRESS RATLO YEMP RAT10 STAGE DATA ROTOR DATA ROTOR DATA
1 !ggggg tg;g L.108 1,202 mg; FERFORMARCE PARAMETERS FDXED IRST. FIXED INST. TRAV, TNST.
‘ i 10 1+2 1.8
3 30,0900 1,283 £,088 1,280 1,082 Toel Preasure Ratlo gomz LeT® Lot
4 $0,0000 11278 1,089 1,268 1,082 abtatic Efficlency = 2 5 0.8 0.8319
5 70,0000 17277 1,083 11378 1.077 Polytropie Efficioncy e 0.8517 0.8728 0.8377
g gg:gggg t:gzg ‘;‘:ggg 1:%;: i:g;g Porcent Design Speed = 70,0  Discharge Valva Betting= 06.0

Cor, Nozzle Weight Plows 141.97 Vane Scheduls = 0.0

LE thack Plow/Noz.Plow = 0,99%1 TE Check Flow/Noz.Flow =  0.5805
Assuned LE Fiow Coeff, = 0.985 Asouned TE Flow Cosff. » 0,950
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Blade Element Data For Undistorted Inlet Testing {Continued)

STATOR BLADE ROW ~ NASA TASK |
BLADE ELEMENY PERFOAMANCE RESULTS

ROINT NUMBHR 40 READING NUMBER 46 DAYE 3/ 1734970
RADIAL, REL INLET  ABS INLET CHBR LN  INCID aNG  INCID ANG  INLEY aBS  INLET REL INLEY AX  INLET AgS  INLET mSL
pogivion FLOW ANG FLOY ANG LE ANGLE MN CHBR LN JUET SURF VELOCIYY VELOCLIgY VELOGITY TANG VEL TANG VEBL
1 36,83 39,47 ~0,64 501,23 190,48 314,24
2 37,28 39,11 -1,86 505,93 402,70 306,20
3 37,55 39,01 i, A6 504,14 399,51 307,44
4 40,19 39,80 0,39 545,40 393,44 332,15
5 41,49 40,84 0,63 535,42 398,95 352,88
] LEPY 3 42,22 2,27 556,69 393,82 386,49
7 45,97 42,78 4,24 400,00 AGS,85 434,82
RADBLAL REL BX17 ABS EXIT GHBR LN pev TURN EXIY ABS EXIY RE| EXIT AX EXI1T ABS EX!Y REL
POgitION FLOK ANG FLOA ANG TE ANGLE ANG TE ANGLE VELOCITY vaLocIsy VELOEITY TANG VEL TANG VEL
1 0.24 11,13 11,37 38,58 389,00 389,00 1,45
2 0,29 10,10 10,35 36,99 434,40 434,37 1,93
3 ~2,87 8,87 4,30 40,42 415,90 415,51 e10,63
4 1,24 s6,75 7,91 41,43 398,09 397,55 8,82
8 =1.81 9,40 7,29 43,30 644,87 410.78 942,99
6 0,57 s10,58 11.15 43,92 442,58 441,49 T 4,39
7 =0,55 12,36 11,81 47,52 444.0R 444,62 -4, 24
RADIAL ROTOR SPD  INLEY aB5  INLEY REL  ANIAL VEL pIfFUSteN CHL
posItioN Ay INLEY HACH NO MACH NO RATIN FACYOR
1 0r436 04996 D429 0,214
2 0,441 1,079 0,336 0,227
3 By 441 1,040 0,373 0,269
4 0,451 1,011 0,416 0,326
5 0,470 1,030 0,440 0,346
6 0,491 1,120 0,389 0,326
7 0.530 1,094 0,428 0. 281
RAD7 AL ROTOR SPD EX{T aBS EXIT REL L0SS  T0T PRESS ADB POLY HOMEN RISE/ STAT PRESS
PO5SITION AT EX17T HACH NO HACH NO S0L101tY GOEFFIGIENT LO5S PARAM EFFICIENCY BFFICIENGY MEAS T RISE RISE COEFF
i 0+336 1.5230 0148 0.048 05433 0,206
2 0,377 1,5440 0,044 0,014 0,8728 0,219
3 0,363 1,6310 0,030 0,009 0,6521 0,259
4 0,347 1,7420 0.023 0,007 0.8148 0,315
5 01360 1.8800 0,026 0,007 0,8566 0,334
6 0:387 2,0510 0,043 0,010 0,8950 0,343
7 0,390 2,09810 0.073 0,017 0,6345 0.267
RlIIJI:L ,LPﬂgggg‘N TRAV ToT YRAY TOT  PIXED ToT  FIXED ToY OVERALL PERFORMANCE SUMMARY
PoSivlioN HE PRESS AATIO TEWP RAYIO PRESS RATIO YEHP RATIO o STATOR DATA
1 5,0000 01976 04996 0,982 1.000  PERFORMANCE PARAMETERS S T, DAn LA STATOR DA
2 10,0000 0,996 0.997 0,995 1,000
3 30,6000 0.594 0,994 0,996 1.000 Total Pressure Ratic = 1.2712 0.9941 0.9859
4 50,0000 0,990 0,994 0,997 1,000 Polvtropie Efficiency = ©ooi851T 05758  -r—rm
5 70,0000 D+991 0.995 0:996 1.000
& 20,0000 “0.9%4 0,994 0994 1:000 Percent Decign Speed =  TO.0  Discharge Valve Settinge 06.0
7 9%,0000 0eS69 0,995 G.,987 1.000 Cor, Yorzle Weight Flowe 141.97 Vene Schedule = 0.0

IE Check Fiow/Hoz.Flow =  0,9856 TE Cueck FPlow/Foz.Flow =  0.9746
Assumed LE Flow Cooff. = 0,955 Aspumod TE Flow Cocoff. = 0,935
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6303190 Blade Element Data For Undistorted I nlet Testing (Continued)
ROTNR BLANE RoW = NASA TASK |

HLADE FLEMENT PEAFOIHANGE PESYULTS

POfNy Ny“3ER 31 FEATING WyuRER 4T Dask 3/ 171970
RADlaL REL INLET  ABS [MLgt CHZR LN IACID aY&  INgID 4Na INLET ABS  INLET REL INLEY AX  JNLEY a85  ¥NLET RgL
POsIy10Y FLOR AMG FLO% ANG EE ANGLE MM GHE®P LY SyCr Sy% VELBZIrY vELOClyY vELoeIrY TANG yEL YANG VEL
1 70,33 By £0.4D 7,73 Y.nj 347,99 1015,68 d4n,27 0, $51,80
2 69,42 0y 59,48 P40y 6,78 354,77 994,73 349,54 0 930,A3
3 67,35 0 56301 11,84 6,83 330753 210,25 350,50 o, 849,06
4 $3:32 0 52,54 17,76 6,92 344,85 823,96 343,86 0, 748,32
5 62,77 B 49,74 13.06 8721 41,81 TaARINY 337,07 o) 855,08
¢ 60,63 0 4%, 44 13,51 5,45 hFEANT A39,43 310,50 o, 551,66
’ £9,77 0, 44,18 13,44 %74 34RT94 610,25 303,16 o, 220,26
natap REL EXIT ABS EX1T CrER LN REl, DeEV REL Yuax EXIT ABS £X1T REL EX]T Ak EXTY ABS EXIT REL,
POSIyIGN RLOw 4MG FLOK aMG vE ANGLE ANG B ARaLE VELBELyY VELOCIYY VELOCTTY TANG VEL TANG VEL
* 9947 £5,Rg 54,9 4,17 1119 Sp0,49 879,78 347,99 358,45 583,09
2 57¢05 43,92 S4,4 2,43 13,37 511,38 67658y T67, 75 354,14 567,43
3 55§35 43,47 50,68 &, 87 12,09 482,87 614722 349,19 333,39 505,22
4 49,08 68,24 43,79 5,2% 16,24 452543 505,79 B34y 7% 374,76 382,90
5 29,76 48,77 33,19 74h1 28i03 54/,68 450,96 353,32 379,85 293,96
] 27427 48,50 14,79 12,98 38,36 540,98 405,45 355, % 402,44 183,46
y 15,89 52,00 8,0p 7,00 43,97 592,60 303,85 365473 462,94 102,39
Aatgap RatoF sep INLET ARS INLFT REL AXIaAL VEL DIFPUSION CHY
P351r1O% AT [NLEY HACH NC FACH KO Parto PALTOR \
1 951, 8¢ Cid10 $iv14 1;023 07459 0,302
2 930,83 6,3¢7 61699 11052 0,449 0,397
3 Bag,ng Di3e7 ;023 6998 0s447 0,453
4 748,42 0,312 C;74y ILY) 03519 03491
5 665,08 0;309 Gronp 1:048 0,511 9,353
6 551454 U, 292 6;577 1,148 0;512 0;5A2
H 520426 by 2°8 0:551 1,158 0:540 0,584
BAPIAL RBTNR $Pp EXTT AGS EX!T REL LOSS  TOT PRESS | Ang ROLY MCHEN RISZ/ S$TAT PRESS
POSTTION AT FXIT MaCk MG LIYA S SCLINITY COEFFICYENT LOGS PaRaN ERFICIFNEY EFFICIENDY HEAS Y RISE RISE CLEFF
1 941,74 0.4%2 0y5A7 1,134 4231 0044 f,Ta88 6.7194 0y 9436 01349
2 921453 o4l 01574 1.16%9 £y2n7 8,041 0,7¢04 0,74%8 60,9350 0,336
H Bah Ay Ged20 G153 195080 G141 8,027 n,8254 0,8317 0,9354 0,411
4 754,86 04 (rede 1.60dp G168 9,033 0,817z 9.8215 0,%275 0,473
] 869, my D1453 0;4c03 1,904 6yi2t 6y024 n.RA4Y 8,888} 06,9235 0;563
6 56547 0,476 0,356 717178 §:079 0,018 P 9397 0,9419 86,9027 0,645
7 565,133 Deb22 Cid38 2y 3490 S LH Bio1? n,e427 0.9448 0,9554 0.700
RADTAL nﬁ'ﬁﬂgggﬂ TRAV TAOT FRAV TOT  FYXED T°T  fFiXeD Tor OVERALL FEFFORMANCE SUMMARY
POSIqIGN I BPE3S WirlD pEMP RAg1D BRESS Haytod TEMP ka1 lQ STAGE DATA ROTOR DATA ROTOR DATA
1 (39000 ;308 §7113 11304 11111 VERFORMARCE. PARAMETERS FIXZD INST, FIXED INST, TRAV. INST.
+ ’ § ' 1,10 -
3 Sooled  hme mme da afony ol e o o oE ek
] - 1]
: ;u‘.ognc 1!.52, M 1'.233 1fo;g Polytropie Effieioncy = 0.8021 0.8276 0.8030
5 G.C000 1,286 176P4 1:2686 130 s
! h H ! 2Qewcent Dealgn Speed = T0,10 Discharge Valve Setting= 03.0
? ¥5.0000 11320 .08 1,298 1:0%2  Gor, Noszle Weight Plom 128.91 Vane Sebeduae - 0.0

15 Cheok Flow/Noz.Piow = 3.0051 TE Check Fiow/Noz.Flow »  1,004%
Assumed LE Plow Coaff, = 0.985 Assumed TE Plow Coeff, = 0,950
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030370 Blade Element Data For Undistorted 1 nlet Testing {Continued)
STATAR BLANE RBW o NASA YASK 1

ALADE ELEMENT PZRFORMAMGE RESULTS

AOYNy NUMBER 11 READING dpHRcR 47 DayE 3/ 171978
Ranlal REL INLE?  ARS iMLgY cHa® LN IhCID AMG INCID ANG tNLe? AR5 INLET Rgl INLEYT aX INLEY ABS  INLET RgL
POSIptON FLOW ANG FLOW aNG LE AHGLE HN GMBR LN  §yCy BLRE VELGTIpY VELOEIT¥ VELOZITY TANG YBL yANG VEL
i 4%, 74 39,47 6324 502,81 354,07 359,95
2 23,40 3V, 14 4,29 5{7,27 375,83 355,49
3 42,00 39,01 2,9¢ 498,00 369,97 333,07
] 46,08 39,58 5,28 544,74 354,44 356,07
5 44,34 AG,96 3,48 LFLIN¥ 376,44 367,91
6 46,17 4:22 3, A5 542,96 373,74 387,908
b4 4P 60 42,74 6, R4 583,29 378,32 444,47
RARTAL REL AX1T AbS FX1Y CHRA LN LEY TuaK EX1T an$ EXIT REL EX1Y AX EXIT 4PS EXIT REL
POSTTION RLOM ANG ELOM AMG 1E ANGLE ANG ¢E ANGLE VELDR ] vY VELACIYY VELOC ] 1Y TANG VEL TANG VEL
1 1164 211,13 12471 44107 171708 370,%0 10,859
2 1,44 51,10 11,74 41,78 403, A8 493,69 11,58
s =0,43 =BYR7 8,04 42,82 395,00 384,8p 25,56
H 0446 ie, 7% 9,71 49,63 364,09 357,68 17,06
5 21,43 Y] 7,67 45,77 374,13 373,21 29,30
& 2,05 210,53 12,63 44,02 395,54 394,07 14,12
1 1,35 18,35 11,01 50,99 444777 405,35 29,55
BanprL REYOR SPR  INLET aRS  INLET HFL  AXJAL VFL BIFFUSION GHY
PRSTyIQM AT INLEY FAGH Mg MAGH NO Ratip FACYOR
1 6,434 11638 07490 0,283
2 b,a48 1,674 8,434 0,ZRh4
3 D474 1“udo D,335 0;343
4 01446 1,00¢ . 0,504 a,430
5 0,453 0,991 0,480 G, 472
[ 03477 1.0%4 0,436 03415
7 0:518 11072 gr48¢ 0,347
RaD &L, ROTOR $PY RXIT ans EXIT REL LUSE  ¥4Y PuEpSS ADE ROLY MOMEN RISEs S§YAT PRESS
ROSIyION AT EXIy KACM NO HAGH K0 ScLiplvY CAEFFICIENT LOSS BARAM EFFICIENBY EFFICIENCY WEAS v RISE RISE CCEFF
i 0;318 115270 0;138 1,049 0,6272 0,274
2 448 1,544p D, 0AL 0,008 0,73%3 0,274
ks 0,313 1,639 D019 5,042 0,8575 0,332°
4 Grdtp 1,742p 0,047 0,014 0,817 0,399
5 0,379 AT AT 0,147 6,042 0,Re97 0,409
6 9,345 20510 0,637 ¢,034 n,E908" 0,402
7 0354 2, 0980 8,049 6,024 0,6725 0,833
RANTAL nfmﬁggn THAY ToOT FRAY TOT  FIXED TAT  pIXED TAT OVERALL, FERFORMANCE SUMMARY
POSTyION : ARESS RAtTl0 yEWP RArto RRESS RaylD  YvEWP Rayl@ STAGE DATA STATOR DATA STATOR DATA
1 310000 0,978 0,996 0783 1jupp  FERTORMARCE PARAMETERS FIXED INSP, FIKED INST. TRAV. INST.
2 ;0020 0,96 0:396 0;3%2 1,000 Tota) Pressure Batio = 1.2809  o0.9922 0.9571
3 30,0600 0993 0997 B199% 1,000 Polytropte Efticicncy = o 8021 2
4 50,0000 D, 927 0,33;3 9}3;: 1;000 OLytroP ey . 0.9692  mwwwen
5 29,0000 Dy 81995 0, 1.000
¢ $950000 0,992 ., 0;996 0:§92 11000 O e ore tan il veocharge Valve Sotbings 03.0
7 95; 0000 0,949 9:995 0,985 1000 Cov. Hozzle Wedght Flew= 128,91 Veas Schedu = 00

LB Chack Flow/Hoz.Flow = 1.0097 TE Check Flow/Noz.Flow = 00,5645
Aspunod LE Flow Coeff. = 0,955 Assumed TE Flow Cosff, = 0,935

“NOT REPRODUCIBLE |
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030370 Blade Element Data For Undistorted {nlet Testing (Continued)
ROTOR BLANE DA & BASA TASK §

BLADE FLEMENT PERFIRMANGE PESULTS

ROINY WuvBER 12 REANING Nyv3ER 40 DATE 37 171978
Bar1aL BEL [MLeY A4S [NLEY C¥g® LN IACID aMG  INCID NG tNLEY 485  INLEY REL INLET AX  INLBY &85  INLET REL
POSIyION FLNJZ ANG KLY ANG LE ANGLE MM CMAR LN §yCyp S % VELOCT¢Y VELOELyY vELOEl Y TANG yEL TANG YEL
b 64,148 [ ) 606 : Y58 "§,A8 530,%4 1210.3¢ S2h,44 & 108785
2 63,05 0, 59,43 .44 LI 547,82 1194333 540,90 b, °  1063,88
3 60,14 s 54y0y 4713 50.13 551719 1107,1¢ 551,17 ¢, 960,13
[ 57,93 0y 53,56 4,97 20,47 545,91 1014766 544,354 0, a5s5, 28
H 550 o, 497y 5,71 21,48 5315319 910500 523,83 0, 748,71
6 $3.n? 0y 47718 5,96 s, 7D ag3 3 Agh, 73 473,89 2, 630,40
b $1.97 0, 48,13 L LT 22,08 459,13 Trev0Y 465,10 0. 594,63
TAT AL REL ax1T B8S EX1Y CHER LN REL DRV REL TuaN EX1Y ARS EXIY REL E¥IT ax EXIT anS EXIT REL
PBSTy10N FLOW ANg ELO4 aNG 9E AMOLE AND ¢E ANGLE VELBET Y VELDE]YY VELOEITY TANG VEL TANG VEL
1 60,35 20479 54,7 5,%% Biny 540,98 1620729 504,31 190,5% LMY
2 5938 20,49 94,42 4,02 5,71 547,14 1003,20 514,08 190,97 852,78
5 55,54 22,56 50,488 4,88 ‘€58 554,03 954,57 514,48 212,%1 745,96
4 46,19 268,74 43,79 2.9 11,73 847340 782,92 $40,88 296,42 565,92
5 38,93 30,76 32,198 8,8 16,49 44%,03 71h752 554,63 323,485 444,70
[ 24,87 36,76 14,79 1058 28,49 700,84 628,98 559,3% 450,28 259,13
? 17,43 40,17 di0p 9,43 4% 739,87 596,88 557,92 470,99 175,45
Qanyal, ROTIR 5PD  [NLET AR5 [NLFY RelL  AN[AL VFL BIFFUSION CH1
PAStyIQN, AT IHLE MAGH MO HagH wQ RarlQ FAZTOR -
1 1287,4 8,498 15109 0,958 0,218 03217
2 063,88 0,478 1:095 Divés 0,218 0,237
3 760,13 8,506 3,016 0;v78 g,247 G;3c0
4 455,28 Di59% (PR B3 0,904 0:31% 0‘316
5 748,71 LY 0,841 11099 8319 © 0,377
6 540,49 9,454 0;731 bi1RD 0,349 0,343
T 594,65 01447 0:793 1:790 0361 < 0,314
RAngaL Hetan gop BXIT AR5 EXIT REL L.OS§  ¥YOT PRgSS APB ROLY HOMEN RISE/ SYAT PRESS
FosteI0N . At E&ly HagH NQ, HagH NG S0LInieY COGFFIEYEMY LOBS PaRaAM EEFICIENEY EFFICIENCY MEAS y W[SE RISE COEFF
1 1076,35 0,479 0903 1,3348 0:148 gy 027 0,8172 0.4247 0.9445 0,158
2 054,25 D, 4A5 0,69% 1,099 0,078 p,018 n,7673 0,7232 n,%477 0,177
X 759,47 Deag g:8n4 1,5000 LY 0,012 0,8478 0,5714 0.9207 0,250
4 B62.93 0,545 ;692 1,A64p 0,113 ;023 0,8342 0,8209 0,9457 ;304
s 765, 5% 0,972 0:6%% 1;%04p biotd 0,012 n,¥119 f,914¢ 0,9554 0; 388
[} 4489 53 . D.623 04956 27170 0. 0AF 0,018 N,9085 B,%100 0,9629 0,329
1 f46,13 0,459 0912 2,339 Biané 0,022 0,903 0,%05¢ 6,9996 0,394
BaANpAL B%Eﬁgggn TRaY TOY ¥hiV TOT  GIXED TAT  pIXED TAT OVERALL PERFORMANCE SMMARY
POBIyION D PRESS Ray10 9¢EHMF RAyIQ RRESS Riy!D  TEMP Rarto GZ DATA ROTOR DATA ROTOR DATA
1 Ji0een 1,477 11070 1,149 1,066  PERFORMANCE PARAMETERS PIXED I857, FXISD DG, TRAV. Tt
a 10,0000 1,1R9 £:048 1,197 1,069 ; sos
A 4 ' : Tatal Pressure Ratic = 1.2131 1.2hk2 1,2525
5 30.0000 1.‘20 10071 1.22’ 11070 814
4 50,0008 1,267 1087 1882 150A2 Adisbatle Efficiency = 0. 7417 0.B420 0.83:'-."0
5 ;grgggg :;393 ;;gzg ;;g;: ,,;ng Paolytropic Efficiency = 0. ThET 0.8469 0.8373
] t 141 1} 1‘0 .
£0 L34 1] Percent Depign Speed = 80,1 Discharge Valve Settings 30.0
? 240000 a4 2079 tidz2 11092 Cor, Norzle Weight Plows 188.52 vane Scheduln - 0.0

1E Check Flow/Nog.Flow =  0.9989TE Check ¥low/Noz,Flow =  0.9765
Aosumed LE Plow Cooff. = 0.985 Assumed TE Flow Coeff, = 04950
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030370 Blade Element Data For Undistorted 1nlet Testing {Conti nued)
STATOR BLADE ROA w HASE YASK

BLADE ELFMENT PERIORHANCE RESULTS

POINT MyvgRR 42 READING MOMRER 48 DatE 37 171970
Ranlal REL INLET A4S INLgY CHBR LN INCTD ANG  INCID AYG  INLEY 4RS  INLeY Rel, fNLET AX  INLET a8$  INLET REL
POsY 108 ELOH 4NG FLON AMG LE ANGLE HN CcHBR LN  SyCy 8y3E VELDCIrY - vELBEyY VELORIYY TANG VEL TANG VEL
1 20,59 39,47 *18, AR 543,89 509,16 191,24
7 20,10 39,11 s19;0% 557745 523,65 191,66
3 21,72 39,01 247,79 537500 546,087 212,31
4 26,42 39,Ap ~i 3,18 857510 Sg6,01 293,67
5 27398 40,84 =13,00 682191 599,83 317,01
1 33,67 43,23 R 9% 721,62 594, By 363,58
7 37,54 43,7 w5774 754,07 588,47 457,19
RAD Y AL, el axtr ABS gXIT CMBER Ly DEY Tuak EXIT AAS EXIT REL EXIY AX EX!T ABS EXIT REL
ROSLy1QN ELOW ARG ELOW ANG ¢E ANGLE ANG yE F N VELOnTYY VELOE]Y¥ vELOEITY TANG VEL TaNG vEL
i 0,74 witi1d 10,43 21139 520,74 bz2n,70 Nl
2 =0, 18 X050 %92 40,79 594,78 594,74 1,89
3 23,23 =8,A7 5,44 24,43 A11,32 6t0,10 =34.44
4 0,28 =8,79 9,03 26,74 664,34 663,59 . R.70
5 53,50 A%y 6,60 S, 36 8¥7.27 475,48 229,48
4 F1:02 510,58 9,58 34,69 757,85 755,40 513,46
7 w025 $£2,35 12712 31,78 795742 790,55 =3,42
RADTA: RATOR 3PQ INLFT ans INLEY REL AXT4lL VEL DIPFUSTON CHY
FOSIyI0N At INLEy. KAGH NO HAGH N@ Raylo FaCTOR .
! Diak2 1023 ' 03162 0,218
2 0,495 1,136 0,048 =0,2n5
3 0,424 iiite 0;067 20,215
4 D18R3 3132 03115 29,127
5 0,009 1:1°6 6,142 =0,1566
& 0,843 5,272 5,086 50,256
1 03070 1,343 © 0.086 =0,247
RAD LAY, qATNR 8PY EXIT anRS eX!T BEL Loss 8T pPRESS ADB POLY MOMEN RISg/ STal PRESS
POSIpION  ° Ay BXIy . HagcW HO HAQH NO SOLIDIvY COEFFICTIEYNy LOSS PaRaM  EEFICIENCY EFFICIFNCY HELS y R1SE  RISE Creff
1 D441 1:523¢ Q141 0,053 s2,7502 £0,203
2 04529 1:5440 , 03121 8,049 1,578 £0,191
3 0,545 176318 0,233 8,050 2,%0R9 £0,194
4 Dib92 177479 Dy asY 0,017 4,6801 201116
5 0,605 159809 014 0,038 514,5778 50,149
6 0,650 2,051p 0:134 4,034 2,4049 30,225
H 04713 22,0999 0i127 6,038 2,3957 20,249
:THET TR E;El‘g;%“i THAV TOT ¥RAY TOT  FIXEW TOT  FIXED TNT . OVERALL PERFORMANCE SUMMARY
FOSTyioN MERSION WRRSS Rapl0  ¢EMP RATLD RAESS RarlD EMP Raytn o 0
I %.0000 o,$53 ! 0:796 bi47s | 1000  PERFORMAICE PARAMETSRS gﬁ ﬁg@. ﬁgﬂxﬁf g\?annéﬁ
2 10,0009 0993 £,001 9,942 1,009 . o
3 4o, 0000 0,976 01997 B, 96% 1000 Total Preasura Ratlo = 1.2131 0.9750 0.96581
4 30'0000 B'Q;g 019:5 n:?;a 1;500 Polytropie Efficiency .m 0. 7487 0.8840  an- -
70,0 H K
2 Qn':nggg g:gg, g;‘g.,; 3;3,,3 ,’_‘i'ggg Porcont Design Speed = 80,1  Discharge Valve Settings 30,0
¥ 95,0000 0,748 01998 D986 ti00p  Cor. Hozzls Weight Flows 188.52 vane Scheduls = 0.0

LE Chock Fiow/Koz.Flow » 0.9816 TE Ehack Flow/Noz.Flok =  0.9397
Ascuned 1E Plow Coaff, = 0.955 Asnumed TE Flow Coeff, =  0.935




oy

030370 ~ Blade Element Data For Undistorted Iniet Testing (Continued)
BATRR BLANE ROX & NASS TASK §

BLADE FLEMENT PERFARMAMGE SESULTS

POfht 4yMIER 13 BEADING NQMAER 4% bagE 37 171978
RantaL BEL IVLFT  ARS JNLRY CHBR LY INCID ANG  INGTD aAMG  INLET b INLET REL INLEY AX  INLET 485 MNLET REL
POSI QN FLDY AMG ELOW ANG LE ANSLE N CHM4R LN Sycy SywF VELOCIyY VELOE]yY vELDCI ¢y TARG VEL TANG YEL
b 6448 Oe 61,60 4,08 $:36 1R A4 1704,61 514,38 0, 108715
2 63,59 LN 57,61 3.,A¢ d.00 581,98 118N AS 530,14 0, $30083,19
3 00,78 9, 56504 4,17 LTE-§1 536,62 1199,38 536,51 o, 959,51
4 58,36 o, £3,56 ALY %0.04 528710 1004,72 524,58 a, 854,73
] 55,49 0 49,74 8,48 s9.61 SL8,92 907,72 506,68 0, TR, 2Y
4 54,10 0. 47,11 6,0% 30,87 475,20 789,11 456,10 o, 629,99
y 82498 0, 45,13 8,A2 g1.07 471,97 TER A 448,52 n, 594,25
GaNTay BEL F4IT AUS FXIT CHEH Ly REL DeV REL Tuey EXTT ARS FXTY REL ENIT X EXIT aRS ENIT REL
POSIvION RLOW ang FLOM aNG $E ANGLE ANG YE ANGLE VELOC yY VELOC 1Y VELOCITY TANG VEL YANG VEL
1 o8, 74 2R,.Rg 54,49 3,°3 5,93 569,53 944,49 489,75 269,92 806,44
2 568423 27,45 54,42 S P6 5,22 554744 937,99 492,53 255,86 794,72
3 54,27 2%,01 50,68 3,59 6,52 563,41 r43, 57 492,59 273,17 884,60
4 “h.ap 41,34 43,79 4,59 10408 58%742 740,48 497,84 30%,72 558,76
s §2:n9 35,14 315 6,94 16,80 618546 851,44 534,59 355,14 409,92
6 25,76 40,%9 14,29 1147 28i34 665,00 Sod 44 501493 24,97 242,71
1 17453 43,97 &,048 9:51 3568 709,88 541,20 505,67 488,18 159,%3
Ranpay R&TOR seQ INLEY A8S INMLET REL aMfsL WL, DIFFUSTION CHL
POSTyION AT [NLFY MAGm ND MAGH 4D Rarln FACTOR ,
1 187,15 ;475 1,102 8991 6,299 0,312
2 1063,1¢ 0,447 1,09¢ 0,92¢ 9.2% 0,333
3 ?59,51 0,492 1008 9;8.4 §.315 0,392
4 A54,73 01434 0fv20 0,74 e, 345 0,433
5 740,23 0,e7p 63630 0,996 0386 0,484
. hZO,ng D.433 6;:770 1160 0ad10 0,455
7 994,29 Dedg 0.692 1,127 0,430 0.445
RaDyaL ROTNR »pPY EXIT ARS EX!T RFL LGSS  YBT PR.SS THi] PCLY NOMEN HISE/ SYTAT PRESS
POETy10N Ay Ealy MACH *C Magh up SOLIDIYY GOEFFICYEYy LOSS PaRuM EEFIRIFNCY EFFICIENCY MEaS r PISE RIS§ CREFF
1 107546 G490 0;97% 133340 0,132 g,0%6 0, 7954 0.7638 8. 9203 0,240
F 3062,57 0,478 0872 133699 0,093 §,018 LILFIE 0373 0,945 0,268
3 957476 0,495 Cr74p 1:50% Dy149 G010 0.9156 C.91A%9 0,970 £, 335
4 Be1,74 G513 03658 1i484p 0;0% G014 0,9172 0,9204 0.%1%6 0,398
5 765,06 Bib45 03574 179040 0,694 8011 N, 6249 0,9325 4.9402 ;454
& AR, 10 G15R8 0,499 212479 D76 0,615 n,9299 0,92R¢ n,9445 0; 486
H £45,72 g.629 0:479 2,348%¢ 0,103 5.07t n,9096 0,9133 0,983y 0.497
RAPTAL nf;lzgi:;n' ;glv tnt YRAY TOT  FIXED TAT FIXEC TOT OVERALL PERFCRMANCE SUMMARY
POSYyIQN JLR3ION RRESS Ra710  yEMP Raplo PRESS RAplD  1E9P RaylQ STAGE DATA ROTGR DATA ROTOR DATA
1 5,0000 2328 13104 11249 13094 FERFORMARCE PARAMETERS FIXED INST. FIXED INST. TRAV. INST.
3 eoene 3iee 5 3208 1i888 Total Pressure Ratio = 12927 . 13087 L3136
M 50,0000 10846 S 11313 11688 Afabatic Efficlency = 0.8507 0.E930 0.8650
5 yo,ocng 1,324 £:,093 1;319 u‘gb Polytropic Efficiency = 0.8560 0.8970 0.87i1
A §6,060p 1333 41697 1,339 17492 Porcent Deotgn Speed = 0.1  Discharge Valve Settings 15.0
7 ¥5.0000 1,360 t.i02 1,33¢ 1,645 Cors Horzle Weight Plow= 185.71 Vane Schedule ns- Q.0

1E Check Flow/Hor.Flow m  0,9913 TE Check Flow/Roz,Flow =  0,9683
Assumed LE Flow Qoeff. = 0.935 Assumed TE Plow Coaff, = G,950
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030370 Blade Element Data For Undistorted Inlet Testing (Continued) -
STATOR BLADE ROW o HASA TASK §

BLADE FLEMENT PERFORMANGE RESULTS

POfNY NyMukR (3 BEADING NYrRER 49 Darté 3/ 171978
Rabial Bel INLET  ABS INLgY CUBR Ll  IhCID aMG  INGCID 4 G IMLEY anS  IMLET RgL INCET AX  INLeT ARS  INLgT Rgl,
ROSTylOM RLON aNG FLOW aMg LE ANGLE My C4BR LN  5yCy B Ff vELOC]pY VELOCItY VELOCLtY TANG VEL TANG VEL
1 FERLT) 3%,47 719:81 HEA 4T 494,35 270,19 :
2 26}96 39,11 w1271% SE6,84 504,39 P54, 78
3 27,43 37,04 211,58 RO2LTE 52%,Ro 277,94
4 2%,2¢ 49,89 10,60 16573 37,07 3on, 20
% 37,44 40, Ry 2,73 448,45 542,83 347,63
8 3781 42,72 24,41 676,43 530,57 411,67
7 41,77 42,76 “i, 49 745,18 531,89 466,78
RADYAL BEL EXIT AbS EXTT CHBR LN DEV TURN EX1T ARS EXTY REL EXIY AX EXIT aRS EXIT AREL
ROS5Iy10M RLON ANG FLOW AMG 16 ANGLE ANG yE ARBLE VELOCITY  VELDElYY VELDCITY NG vEL TANG VEL
1 76410 511,13 11,03 28,76 43ny49 486,49 s, A2
2 =0,73 540,10 9437 27,73 547,30 542,28 sF,99
3 22.70 s6,n7 b,47 29,63 %472 553,78 521,78
4 1.3 38,79 744 38452 SE%, 35 %6%,08 £1?2,93
5 52176 Ry 6434 35159 574,75 574,85 F27.69
4 1,02 S£0,54 9,56 38,82 &Z0y8B 628,84 211,16
2 0,01 18,38 12,33 #1.28 647078 645,67 =0,15
BADTAL BBTOR 5PR  [MLET ARS  INLET REL  AX14L VEL DIFFUS]ON CHY
POSIvION At INLEY HACH MO MAGH N Raz1D FaL DR
1 0492 D, 944 0,29%¢ 0,040
i 0,497 1.078 0,192 0,048
3 1,522 1,053 51216 03059
4 Debe 1,052 6,227 0;103
5 D673 1,059 . G263 0,113
6 0,601 11165 0;219 0,066
Y 0,634 21214 D247 0,043
RAD IAL ROTOR SPD EXIT ans EXIT RFL LOSE TAT PRESS ahp PFOLY MDHEN R1Sg, STYat PRESS
RBSIptoN AT BRIy MagH 40 HAGH ND SOLIDIYY cOEFFICIENY LOBS PaRah BEFICIENGY EFFICIFNCY MEAS 1 RISE RISE GOEFF
1 D874 1,523p 0139 0,046 0,1435 o038
2 0,475 195440 7 0,072 0,023 n,5767 0,045
3 D497 116310 0:079 6,024 0,4810D 6,055
4 0,498 1:7420 0,048 0,014 0,66712 0,097
5 D,ond 1,8400 0V 042 0,011 60,5579 0,106
5 0,557 70519 01045 51018 0.5023 0,060
7 9,572 ?7098p D674 ORY:] 0,23484 0,038
BaDIAL nﬁf}gggﬂr«"gu TRAV TOT TRAV TOT  F14ED 70T FiXED TOT OVERALL FERFORMANCE SUMMARY
POSIgiY RRESS RATTO  yEMP RAyID RRESS Kap!D 9€™P RaqlQ STAGE DATA STATOR DATA STATOR DATA
g g.oggn 0;9;3 0,993 o:v;g 15800 FERFORMANCE PARAMETERS FIXED T¥ST. FIXED INST. TRAV. INST,
19,0600 0. 801 8.9 1,600
3 30,0600 9. 988 gige? B}gq, 1Tteo Total Pressure Ratic w 1.392; 3.9818 0.983¢9
4 50,0540 0.989 03997 01991 1j000 Folyeropte Bficiency = 0.55 S
LT-Y-] *
2 ;g:gggg 2:3:2 grgqg, . gfg:g :fggg Percent Deaign Speed " Jgo.l Discharge Valve Settings 15.0
T 9510000 0§63 0,994 2i982 1ip00 Cor. Horzle Weight Plcww 5.71  Vane Schedule =~ 0.0

1E Chock Plow/Nor.Plow w  0.9733 TE Check Flow/Noz.Flow =  0.5663
Agsumnd LE Flow Conff, = 0.955 Assumed TE Flow Coeff. = 0.935

NOT REPRODUCIBLE



030370 Blade Element Data For Undistorted inlet Testing (Continued)
RNTAR 8LaANE RAn o NASA YASK

BLADE FLEHENT PEHFPRMANGE BESULYS

POty NYPBER 14 READING KUMRER  $D DATE 3/ 1/1970
Ra71aL REL INLET  ARS [NLeY CHER (Y IhCID AMG  INGID .G IMLET aBS  INLET REL INLET AX  TNLET ABS  INLET REL
POSTetan FLOK ANG FlOw aNG LE ANGLE N CHMBR LN Sycy Su*F VELOCL ¢Y vELOcl Y veLoclyy raNG yEL TANG VEL
1 46,09 0y 50,50 G479 sy 09 485,52 1178723 461,A9 0, . 1086,69
) 65,15 ty 57,64 5:54 2451 494703 1174,96 492,28 0, 1062,75
5 62440 0y 56,01 6,39 1793 501737 108525 501,36 0, 989,11
4 60,19 0, 52358 7443 1479 490,93 945,38 489,52 0} 854,37
5 58{n9 0, 49.7% 8,18 %9 477,20 A84d,50 5%, 65 0, 747,92
& 56,028 0, 7,11 9,17 1i53 437,47 767700 620,27 0, 629,73
7 5541% 0y 46,13 9.2 $i12 435798 738,37 413,87 . 0. 594,00
Ra~TaL REL EXIT ABS EXIT cHaR Ly REL Dev REL TugtN EXIT 48§ FLIT RFL EXIT ax EXIT 4RS FXIT REL
POSTyIDN FLOW ANG RLOW aNG ¥E AMGLE ANG YE ANGLE VELOCeY VELOCItY VELOCITY TANG VEL TANG VFL
i 57,38 45,69 54,80 2.78 A%y 579,57 R5 .59 463,57 345,39 729,482
H 57,63 34,52 54,42 5,23 7.m2 564,94 LT 464,48 319,44 732,69
5 S4in4 39,35 50,68 Vo4 Ay %8 587,3¢ 781,02 458,57 325,34 432,12
4 48,77 37,82 43,79 4595 14)42 588,95 681787 449,354 348,84 512,78
5 40,2) 41,15 32,19 a,ng 1YiR8 591,04 583,62 G44,88 388,79 374,04
8 26,30 45,19 14,29 12,09 293 %0 438003 500,63 443,07 449,15 219,7%
7 16479 48,96 809 A 79 34i3s 694743 474752 445,04 511,18 134,27
AADTAL ROTOR 5P3  INLEY ARS  INLEY REL  AKJAL VEL DIFFUSICN Cht
PESIyION Ay IELEY HLCH NO MaGH MO Ray10 FARTOR
1 1086 49 Gy8ds 1; 676 [HTY: 0,381 07378
2 1062, 75 0451 1:078 0,944 0,358 0,395
3 957,11 01458 0:9R9 0i7t% 04378 0,457
4 854437 'HLLL grece 0,719 0,413 0,562
5 747,92 D430 0:808 0,953 0s456 0,536
4 62973 03598 0;697 1,054 By482 0,531
7 §94,04 01896 11 11676 .51t g.522
RATaL ROTOR s0p EXIT ans EMT REL LOSE  YOT pRes§ Aba POLY MOKEN RYSE/ STAY PRESS
FOS1y10M AT EXJp HagH MO . Kagh *D S0LIDITY COBFFICIKYy LOBS PaRaH EEFICIFNCY EFFICIENCY MEAS 1 RISE RISE COEFF
t 1075,24 TR 0y748 1,1344 0,142 0;028 0,78%4 0,79A% 20,9428 03304
2 1687413 O'v‘nl 0_475‘ 1‘:‘°QU * 0:3‘19 9;031 'J!’J’B f1,8449 0_19412 0'3?0
s 957,46 0,490 0;6R9 1:96°9 8,043 gy010 0:9233 0,9267 0.9293 0,399
4 Re1,e3 0,496 0,593 116840 0:0%4 0,G1l N.9300 0,933 0,9166 05448
] 764,74 Uy519 9:511 119040 Dy0rd 0,013 n.e27y f,9302 0,944 01511
6 asd, 99 04559 03449 ?:7170 0:074 0,014 r,9303 09409 n,9351 04590
H 645,44 ITLLE 0,418 ?:3399 oii02 Tog 002 r.9199 0,9214 n,9828 0,645
RaPtay ;Eélgggﬁ TRAV TOY ¥RAV TDY  ElXFD T°T  pFiXED TNT OVERALL PERFORMANCE SUMMARY
PESTyIQN % RRESS RATIO  ¢EMP 8ATID PRESS RAT10 yEYP RaylD . DATA R DATA ROTOR DAT
,‘: RN 1,381 1}I?; L3362 ! 1}117  PERFORMAICE PARAKETERS FIXED TSR, YD TG, ThAV. TSR,
t 1 374 t .
3 39,0000 3,375 £108 1;374 11108 Total Presoure matto = 1.353% 1.3642 1.3695
¢ 80,0000 1; 345 13106 . 1'365 1t168 Miabatic Efficiency = . 0.8755 0.8996 0.8650
5 ;n'ugng 15,3;:'3 1-!,.03 17467 13008 Polytrople Efficlency = 0.8808 0.9039 0.8738
] 0,0000 1,860 1140 1,356 - ,008
' ¢ H [ ' Percent Deaign Speed = 80,0 Discharge Valve Setting= ]
? ¥5,0000 11395 L1080 ' 1,368 ' 1:a03 Cor. Nozzle Weight Plow= 174,54 Vane Schedule - og.o

.

LE Check Fiow/For.Flovw w 0,99%42 TE Check Plow/Nox.Flow =  0.9726
Assuzad LE Plow Cooff, = 0,985 Asguned TE Fiow Coeff. = 0,950
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830370 Blade Element Data For Undistorted I nlet Testing {Continued)
STATOR BLAME ROm g NASA TaASK |

BLACE FLEMENT PERFORMANCE RESULTYS

PGYhy Np“RFR g4 READING NpkBHER S0 Dayk 3/ 174978
BACIaAL Bel [MLET  AHS INLpY cHa® LN IAGID aNp INGID @ INLEY afS  INLEY REL INLET ax IRLET aRS  INLET REL
POSIyI0N ELOY ANG RLOw AMG ['E ANGLE MN C4BR LN Sycy WK VELDCIyY VvELDCIYY VELOELyY tANS yEL TANG VEL
1 ! 6,53 39,47 €p, %4 587,31 457,89 346,64 *
2 34500 39,1% 5911 573,59 47%,38 320,60
3 33,65 39,01 35,236 586,89 488,31 325,03
A 35i58 39,88 nd, 22 594785 482,82 349,37
5 38,42 40,88 . 2474 612,72 476,27 380,48
[ 43,R5 42,23 0,63 642741 466,85 433,09
? 45,43 42,74 3,67 683,39 466,63 498,78
RADYAL REL EXTT ABS 2217 CHER LN pev TURH EXIT 47% EX1Y REL, EXIT AX EKIT 4RS EX1T REL
8BS)710M RLOWd ARG RLOW ANG 7E ANGLE ANG TE ANGLE VELOCITY VELDEIYY vELOED Y TANG VEL TANG VEL
: w006 %11,13 11,07 36139 454,78 456,77 G048
2 51,04 530,18 9,06 35704 508,%7 508,88 9,23
H §2i35 =8,47 6152 35,00 507758 506,94 =20,78
4 s1.:77 sB8,75 6,98 37185 498,789 497,90 215,37
5 52,90 EN) 5,20 #4¢92 489506 487,39 =24,66
[ D34 =£0,50 10,24 #3549 526,57 524,94 23,13
1 s1i05 sxd, 34 11:3% 47,49 537,6% $38,82 59,85
BaD1AL RBTOR $#Q  IMLET aRS  {WLEF REL  AXJAL VEL DIFFUSTON CHY
POSL7ION AT [MLEY KAGH NG HAEH ND Rap!l . TFaACyOR
1 L 0,978 gyda1t 0,142
2 0,498 13079 . By298 0,181
3 01912 1,038 84315 0,209
4 01320 1j8% ' 0,335 0,265
5 0,538 1,023 0,376 0,304
I3 0,568 1124 0,343 9,278
7 0,602 11148 0,385 0,233
RADYAL 2870R 5PH EXIT aRS EXIT REL Los§ YAT PRESS ADB POLY MOMEN RISE/ SBYAT PRESS
PBSIyiCk AT BRIy HACH NO MAGH MO SOLIDITY GOEFFICYENY LOSS PaRa¥ REFICIENCY EFFICIENCY HEAS y R1SE RISE COEFF
i 0,893 115218 0;1%1 8,050 0.4287 0,153
2 01440 17544p 0,041 #,013 "0,8584 0,172
3 0441 116310 0840 £,012 0,8415 0,198
4 0,434 1,7420 0,828 0,008 0,050 0,253
5 0,426 1,840 0,022 0,086 0,8382 0,286
6 0,459 2,010 0,047 9,012 0,858 0,263
1 DI469 2:0780 0073 6.017 0,619 0,247
BADTAL .Df’ﬂﬂggul‘g“ . TRAV 10T YRAV TOT  F1XeD TOT  prXED TOT - OVERALL PERFORMANCE SUMMARY
POSTyIQM " BRESS RATIO TEMP RA7!ID RRESS Rarl0 TEMP Rayig STAGE DATA STATOR DA
i 5i0000 nmg 0,592 0iy76 1,000 FEHFGRHARCE PARAMETERS FIXED INST. FI)CE:DRINSE %ﬁ?.’“ﬁé%?
2 10,0000 0,99 0,999 0,994 1;000
3 3070090 41993 03796 03994 1jong  Total Presours Tatlo . nEN vER 0.9
4 $0;0900 0,998 04993 8,99 1,000 Polytrople Efffeloncy = ‘ 0eFThE e
z ;g;gggg g:ggg g:g:g g=39: t'g:g Percent Design Speed = 80.0  DPiacharge Valve Betting= (9.0
H 93,0009 . 0,965 01993 R 1i000 Gor, Horzle Weight Flouw 174,54 Vene Schedule = 0.0

1E Check Flow/Noz.Flow = 0.977T 1B Check Flow/Noz.Flow »  ,9708
Agoumed IE Flew Cosff. = 0.9550 Assumed TE Flow Coeff. =  0,0350
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56,97
57,23
b4,12
90415
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27,47
17,14

HOTOR SPP
At INLE
ne7,?
1063,30
959,41
RG4,03
748,39
a80,06
59,34

ROTrR 3ep
AT EXIy
175,77
1Pr52,47

957,95
Ba2,07
78%413
h49,7%
645,78
FERCENT
DRERSIOR

35,0000
10,0000
30,0000
$G,C00Q
70,5000
90,0609
§2,0000

ARS INLEY
FLOW ANG
0,

kBS EX11
RLOW aMG
42,73
3, At
39,59
43,17
A5, 92
43,49
51,57

J9LEY aBS
HACH N0
8,408
Dsd18
gsd24

[ FLERY
Pia%s
D,468
£1348

EXIT aApS
HACH NGO
051
g 474
"I LY]
Q1?0
0yo1d
0,539
(LT

TRAY 07
RRESS Ravlg
1,433

1,418

1,410

1,382

13383

1,378

1,420

Blade Element Data For Undistorted Inlet Testing (Continued)

HOTOR GLAME ROw &  NAS4 TASK {
BLADF ELFHENT PLRFIRMANCE PESULTS

POfNY MyHHER 5 READING MpNRER 81 CatE 37 171978

CHBA { INCED aMG  INGI[ #4G  IMLET ARS  INLET REL
LE aMG.® MN CMBR LY §ubr % veLOCIpY VELOCLyY

60,69 74158 4145 448732 1178706
§9,6¢ T,t8 4,n2 430,35 1158,28
56,04 avis 3,80 464,98 1066,33
52,58 9,44 380 452,03 968,98
49,74 10,44 1,8% 435741 865,74
47,14 2470 3,54 405,29 749,15
46,13 11,08 3,58 ap2.74 717,91
CHER LN REL DFV REL TueN EXIT ARS EXIT RF{,
tE ANGLE ANG 1@ ANGLE VELDrITY vELOC] 1Y
54,8¢ 2,17 18478 SYe 0 8gp,83
54542 2,73 $.48 ¥4, 43 R 46
50;68 3,44 18,03 582769 739099
43,79 4,38 12.:05 551,39 629,87
32719 7,%0 29+%1 558,1% 534,70
14729 13,14 50,83 616729 462,85
8,00 9,14 46,00 668319 439,78
INLET HEL  AX1AL VEL
MACN ND Ratld
ti079 0,742
17QF9 0,979
0;972 0,723
6:849 0j89s8
04787 8,951
0,660 11043
04653 4,075
£X1T REL LOSS  YBT PRESS abg
HAGH N2 JULInirY CAGFFIQYEMY 1BBS PAlaK  EEFICIFNCY
03898 1i3d4g Bi1hy 0,037 n.Ts43
0,714 1.%698 0,150 0,030 nApayg
0ebay 1:5078 0,676 HTH 0.9078
G:5%7 16840 Qe1n? 8,071 n.R729
05456 112040 03093 gi019 0, 0083
0y40% 21217y Dppbd 8,017 0,9332
013830 2,349 Diix2 6,028 n,9193

BRAV TOT FIX£D tot FIXED THT

YEKP RATID PRESS RATIO  TEMP RaviD FERFORMANCE PARAMETERS

:.1;8 1.407 11134

1;1 H 13‘15 1§13° Total Prescure Ratio =

isiig ::;33 :r;;; Aiobatic Efficiency =
[ 3 + ,

t}til 1}3,3 tiies Polytropic Efficiency =

1109 1:377 13108 -

tii14 1i384 strce  Povcent Deaign Speed

Cor, Norsle Weight Flove

LE Check Plow/Hot.Fiow w
Assumad LE Flow Coeff. a

INLEY ax
VELDELTY
444,88
457,74
464,96
450,73
429,37
389,00
382,81

ENIT AX
VELOCIYY
437,03
446,52
a3y, 62
403,56
408, 4¢
405,62
411,69

INLET ARS
vANG VEL

EXIT ARS
TANG VFL
403,66
359,13
ISR 42
AR .54
421,719
458,33
818,85

DIFFUSION
FaCyOR
0,445
0:403
0,465
G511
03526
Cv549

POLY HONEN RISE,
EFFICIENCY MEAS ¢ RISE

0.7753
n, 8434
0.,2074
D,87R5
86,7105
0,9362
0.9229

0,9445
0,%005
80,9348
0,929
00,9345
0,9066
0,%477

OVERALL FERFORMANCE SUMMARY

STAGE DATA ROTOR DATA ROTOR DATA
FIXED INST. FIXED INST. TRAV. INST.

INL
T
]

2

EX
TA

SYaY
RISE

1.3814 1,3927
0.8L68 L8691
0.8537 0,8751

80,1 Discharge Valve Settings
162,43  Vage Scheduls

1.0019 TE Check Flow/Noz.Flow =
0.9850 Assumed TE Flow Coeff, =

6T REL
NG VEL
887,26
063,30
959,61
854,82
T44,30
430,06
594,34

1T REL
NG VEL
672,41
693,57
599,53
483,53
343,35
210,92
124,94

CH1

0403
0,474
G, 464
0,528
0;573
0,599
0i604

PRESS

1.hodG
0.8427
0.8500

06.0
0.0

0.9960
0.9500
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039370 Blade Element Data For Undistorted [nlet Testing {Continued)

STATOR BLANE ROK = NASA TASK |

BLADE ELEMENT PRRFCAMANGE RESULTS

PCTNY KUMBER 15 REANING NUHRER 51 DAYR 3/ 4435970
Bapial Bel JNLEY  ABS [WLeT CHER LN IACTP ANG INEID ARG INLET ARS INLET Rel INLET AX INLET aBS INLEY REL
POSIyIGN FLOW aNg FLOW AMG LE ANGLE MN CMBR LN  SuCt ByRk vELOrlqY VELOETyY VELOSITY TANG VEL TANG VEL
1 4q57 39,47 310 598,86 441,03 09,11
2 38,27 39 1t ELILT 5813088 456,81 360,41
3 37,83 39,01 21,18 SE4,06 461,09 358°08
4 Ab.92 39,Rp L2 573,22 432,39 374,77
5 Ay, 41 40;?‘6 2,95 603 44 436,42 417,87
6 46,00 8,72 3,78 659,15 426,68 441,90
7 A9,11 48,76 6,39 664725 434,34 a98,14
RADY AL REL EXIY ABS EXIT CHaR K pEV YURy BY!Y ARS EXITY REL E¥]T AX EX1Y ARS EXTT REL
POSTYION ELOW ANG RLOW aMG YE AMGLE ANG vE ARGLE VELOC] 1Y VELOCT¥ vELOE! YY TANG VFL TANG VEL
1 8479 11,19 11,88 A1,m8 439351 439,47 5,40
F] F1L-H] 18,10 9:49 18,38 47,35 487,30 59,17
3 1429 =8}RY 7:58 39,42 479,09 478,77 210,77
L) 1,28 8775 7,47 42149 430)87 43¢,79 29,61
] s14°% -9 10 74A% Q0,88 438,38 437,34 =9,58
& 1448 ..;.o,.sa 12,00 44353 461,98 460,40 11,06
7 51,53 19,36 10,73 50,79 464449 462,5¢ . R33.20
BAPLAL ROTOR SPD  JNLEY aBS  {MLET REL  AXJAL VEL DIFFUSION CHL
POSIYION Ar INLEY HaLYW N0 HAGH ND karlto FACYTOR
1 nybie o 996 0455 0,227
2 p.o0y .06! B, 346 0,2%8
3 01967 11038 0,373 0,290
4 D496 0,999 0:437 0,368
5 0,577 ,nﬂz by458 0;398
] 0,542 1,079 0v420 0,385
Y 0582 1:072 0y 458 pi3oL
BANTAL RBTOR SPH EX1T ARS EXTT REL LUSE  YAT PRESS ROLY HOMEN RISE/ STAT PRESS
POSIy 10N AT BXIy HagH HO KAGH N@ ScLlplvY GDEPFlc!HT LBss E'ﬁari EEF!CIHNH EFFICIENCY MEAS v RISE R1S§ co&rr
1 0:375 15238 O,HT 045 0,536 0y216
2 0,418 1,5440 1037 olo1? ol a74s 0!24¢
3 0y413 116310 o,an ¢)018 8,895 u,e?a
4 0:373 15,7429 0,079 0,008 0,859 0,354
5 U,37% IREYLY 04039 9.,0B9 6,0498 ol
& ;400 270510 93093 6.0t3 BIB774 0i368
T hi402 2L09n0 LT 0.020 , 0.636% 0,303
FERGENT
EA-’;HL DIERSION ;guv 101 THAV n;r FIXED rr;r FIXED TAT | . OVERALL FERFORMANCE SUMMARY
pesiplogr | RREES RAyJO  vEMP RArlO PREYS RaT!D gENP RMW STAGE DATA STATOR DATA STATOR DATA
i 310000 05 9:3 0y¥R8 0y i 1,000  PERFORMANCE PARAMETERS FIXED INST, FIXED INST. TRAV. IFST.
10:0000 0,996 0;9904 1,c0
§ 30,0000 3'994 0;397 ﬂsgqs 15 D(}g Total Prossure Ratieo - 1.381k 0.9919 00,9863
# 50,0000 0,9°0 11997 e 798 !.,nuo Polytrople Efficioncy = 0.8537 0.9755 m—————
5 ?DI.OOM 01986 0:996 9'99‘ 13““ Percent Deslgn Speed = B0.1 Discharge Valve Betting= 056.0
[ g0, 0000 U, 9B% 0+§94 0,998 1,000
7 95,0000 ;958 61793 phon2 tigop  Cor. Rozzle Weight Flowe 162,43 Vexe Behedule - * 0.0

I Chock Flow/Noz,Piow = 0.9777 TE Check Flow/Nor,Flow »  0.9912
Adputoyd 1E FAOW Coelf, = 0,9550 Assumad TE Flew Coelfs =  (,9150
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032379 Blade Element Data For Undistorted Inlet Testing (Continued)
RATOR BLADE ROX & NASA TASK §
BLADC FLEMENT PRER¥OAMANCE PESULTS

HOYNY NyvIER 1o READING HiMReR 57 DAYE 37 171978
2adlal BEL INLET  ABS INLEY CHEl LA INCTE ANG INCID aMG  INLEY 4RS  INLEY REL THLEY AX INLeY ;
. ABS  INLET REL
MISILIQN FLy aAMG RLONW AMG Le ANELE MN CMgR LN Sucy Sy vELaclIyY VELOCIyY VELOCEYY valG yEL YANG yEL
} :g;;i & gg,gu 12 6442 404792 1160°,13 4p1,82 0y . 4087,47
3 64,40 o 54101 P 593 atoi1z  1ouries arene of | tosetil
% 84,79 2 52,54 12,14 8,39 495325 “oaniqs <108 o! p54175
H 62,18 B, 49,7y 12,47 5,83 394798 AET 03 391,48 0. ZE -1
; §g;;i g; ::;i§ :igtg :.46 375,44 733538 340,32 0, 630,00
3%, ¢ V 350 BT 372744 7055 4% 354,47 0, 504,74
RADLAL BEL BATY A% BXIY CHaR LY REL D&V REL Yuey EX!IT ARS EXIT REL E¥IT AX EXIT
. REL D% ABS EXtY REL
ROSEyION . RLO# NG ELaW ANG ¥ AMGLE ANG rE ANGLE VELBAL Y VELOE]YY vELORITY YahG VEL YANG VEL
; ZHA S Y N 11 B R L N 1 R S 1 11
t ‘ oo, .
3 5%,78 44,14 50,43 HehD 1!:14 553749 496783 396:82 aas:?; 57;:57
4 50417 w0, 29 a1, 7¢ AT 14,53 561,49 560710 358,70 4131790 430,10
5 40473 48, 38 43;1% Ay 46 24.97 580704 509,23 384,67 432193 Sa?;ao
g fg-é; ;:.:; 1;ﬂ;g 13.;2 35.3; 607504 445768 388,17 461,56 207,63
: ' v ' 4, 661732 425540 396,13 822,70 123,03
BaDyAL HBTNR SPD [NLET AR5 NLET REL  AKfaL ve ' §
POSIZION _ . At INuE HAgH uQ ! MAGH N am'ﬁ nrr;rc;g: e
1 1087,1 0y 387 15052 1303 0,471 oy4n2
2 1063,21 0,37% 1:037 1,024 u'us n's?o
3 95943 o) 34y 45954 05947 o} 456 0! ang
4 R54, 75 0s 34 04853 B 05544 als16
5 748,23 04340 9,768 91¥A3 0,534 8l579
6 630409 g 340 9,664 11072 0,538 0,619
1 594,24 0,337 #1635 10118 al543 61636
FaN 4l ROTOR spp BEX1T "AYS EXIT Re LOS®  YBT PRESS abg POLY MOMEN RISEs STAT P}Ess
POSEION ., ar sxlr HACH, N0 AACH M) SOLInlr¥ COGFFICIEMY LO¥S PaRAM  REFICIENCY EFFICIENCY MEAS v RISE RISE COEFF
: I b B 4 B 11 S 5 4 1 S 10 1T I 14
i L] ] 'ID [ . : ] ] 3 1] 271 0,34
3 957,84 0477 d:00% LT LY 0137 §,026 n,837% 0,8452 8.9284 ;426
4 262409 L AL] 0ye83 174840 Bi478 9;034 n,8133 08,8214 6,9307 6’ 487
5 755,07 03574 gp4asd 1,9040 03134 g 027 06,8748 0,4797 0,9258 LS
: g:;:;; g,:;g g,g;v 2:2179 0,098 #.049 0,%277 0,%309 60,9051 0,692
i ' 1372 2,139 nelt2 0,678 6,%239 8,927% 0,9389 0L748
pR;ugnL ﬁgﬁgﬁ¥§" o ;;A; a1 YRA¥ TOT  EIXFD TAT  FIXED 0T OVERALL PERFCRMANCE SUIMARY
astyrgY ! E K710 7ENP QAyI0 RRESS RayiD yENP RarlQ g
g o] TAGE DAA ROTOR DATA ROTOR DATA
1 ;3:2823 :::;g ::IE: :’:;: . ::::: PERFORMAICE PARMMETERS FIXED INST. FIXED INGT. TRAV. INST,
3 30,0000 1,413 1.173 1 40y 15125 Total Pressure Ratic = 1.3564 1.h026 1,hoos
p $0,0000 1 502 !ii?? 133“ 1119 Alisvatic Efficlancy = 0,7942 0.8237 0.8018
5 70,8000 1}.}% 1119 ,,{;n; 1!;,; Polytropic Efficiency = 0.8035 0.8320 0.6112
§ 10,0000 1,588 xpite 11304 17108
¥ 73l0000 143 20116 1,308 1,108 Percent Design Speed = 80,1 Diacharge Valve Sattipgs 03.5
. Cor, Hottle Weight Flows 150,16  Vane Schedule w 0.0

1E Check Flow/Noz.Fiow =  0.99TT TE Check Piow/Noz.Flow =  0.9907
Asouned LE Fiow Cosff, = 009950 Asgumed TE ¥low Coaff, = 0.9500
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030310 Blade Element Data For Undistorted I niet Testing (Continued)
SYATOAR BLANPE APk w  NASA TASK §

BLAPE FLEMENT PLRFORMANGE RESULTS

POThY NUMBER to RFANING NyHRER §2 DATE 3/ 171970
RaADlal Beb INLEY AR5 INLgY CHHB LN IXCTD aANG  INGID A 4G IKLcY
- : ABS  INLET Rgl, INLET aXx  INLEY aBS ML
Po N L EY aB ET REL
stru FLOW 4NG m.n:‘f:g LE Q:hk-? HN cna: k: SuCr SyRF vs:gcg:v VELOZIYY  VELOCIYY  yANG yEL  aNG yEL
2 49,68 39014 3457 Ze5te} L agaas
3 4R, 44 39,01 3,40 57079 421,23 38484
a 48,12 39,89 8,12 575745 383,44 a27's
5 4%,92 40,86 5,46 59234 410,42 <3358
A 47,48 42,22 5,76 698730 408,03 445’92
b4 50,42 42,74 786 686,07 414,82 504,84
AAT1AL BEL BXIT AHS FX1Y GHBR LN BEV Tyay EX1T RS EXIT R
c { 8L ENTT 4X EXIT 85 EXIT REL
Pos:Iton FLON aNg FLDH;??S T=;::s§§ A:g ;g ::?&: u&:g;g;: VELDETYY ue:octgv 1ANG VEL vaNG VEL
- ¥ v 1
2 1,72 210710 13,982 ati 97 478799 e ii’gg
3 =079 sa.87 6,08 43,23 430,87 430,45 55,97
‘ 079 1817s 7,95 48,92 387786 387,19 35,37
5 20,77 39,10 8,33 48,68 497788 406,10 545
¢ 3173 540,58 13,81 44,28 426564 424,66 23,94
51156 3T 10,89 52198 433747 434,64 511,76
RATTAL BOTOR SPG  IMLFT aBS  INLET REL  AX]AL VEL
POSITION | Ay [MLEY HACR NG MAGH “a Raplp D‘F;li:!g: e
1 0500 1,674 ¢, Yisd ¢l2rp
2 o.508 1:099 0:403 1287
5 01493 1ier * 455 bide
‘ 0,497 15016 o5 01432
5 0,515 0i9a9 ! 304 ala1s
6 0,531 15“‘ ngg: 449
7 Di574 11048 ! a{550
: ) ;523 0360
FaARTAL ROTOR SPD EXIT ans RXIT BEL 1L0SS  Yar pe
£55 ADZ ROLY NOMEN RISE/ SYAT PRESS
PBSIIW" AT EXlp Hngﬁs:g HAGH Nt 50%!2;;5 cuerrlgle:; LOSS P-H:: EEFIrIFNuv EFFICIENCY HEAS y RISE RI1SE cngrr
1 r 9 T
2 040 - 1{544p n’%%o g’gaa EEE i
H D1 849 1:6810 © ploh2 81049 : 0.8056 0}3x0
4 0,332 1,742 03078 8920 0,8000 0417
5 04350 1,849 0050 6,015 0,8550 0le33
s D} 348 2,0510 0070 6017 08684 0)s23
0,874 2 0¥Rp 0893 8i072 0.6454 0l34y
Rangpay PFPCENT TRAY 127 ALY TOT  FIXED ftav XFD Tt OVERALL PERFORMANCE SUMMARY
PASITTON DHEKGION ARERS RAyI0  TEMP na;tu PRESS Hn710 TELP g;yrn
1 5':00"0 0,573 0'99 0'9 1 11000 PERFORMAICE PAR(METERS STAGE DATA STATOR DATA STATOR DATA
! vaiogns 44 Seeas 13541 ::non FIXED INST, FIXED INST., TRAV. TNST,
3 dntopog 0,736 0:199% 01?91 tianp Total Preosure Ratic = 1.3864 0.9885 0.9032
‘ 5050000 0} 982 03992 0:308 1,000 Polytrople Effictency = 0.0035 09763 -r-o-
] 70,0000 Di986 0:997 0:992 1,000 :
& 050009 . hy987 0: 96 gy 788 1;000 Fercent Doaign Speed = B0l Discharge Valve Setting- 03.5
1 {%,00060 0'956 0,993 93,. tiang Cor. Nozzle Weight Flows 150.10  Vane Schedule 6.0

1B Check Flow/Noz.Flow =  0.9950 TE Check Piow/Noz.Flow = 0.9907
Asguzed LE Flow Cooff. = 0.9550 Amsumed TE Flow Coeff, = 0.9350




0s

fizaard

RADLAL
POSITION

e R KR )

RiDIEL
POSIYION

O AN B Al MY

RaBLAL

POSITION

e K- R N

RADAL
POSITION
1

GRS A

RADIAL
POSITION

4O A B Gl A3

REL INLET  AB9 INLETY
FLOW ANG  FLOW_ANG
43,96 ﬂ;
52.94 0,
80,13 fly
57,54 f,
54.97 a,
53,18 0,
52,11 fi,
REL EXIT AHS FxiT
FLOW aNG FLOW aNG

59,90 27,44
59.38 27,23
55,91 24,48
44.30 3? 44
38.78 33, na
29.26 aa 74
14,52 431.38
ROTOR SPO INLEY 48§
(AT INLEYT HacH Np
1222.70 0555
1199.7¢ 0,566
1079.16 0,573
961,31 0,564
841,52 0.552
786,55 0,587
668,34 0.502
ROTOR SPD BXIT aB§
AT_EXIT HACH: NO
£209.79 0,547
1187.8y 0, 1940
1077.29 0.534
969,48 0.599
A48 .45 0,626
752,62 0.677
726.23 0.722

, FERCENT TRAY TOT
DERGION PRESS -R4TT0
%,0000 1.242
19:E°°E 1,251
39,0008 1,284
58,000 1,344
70,0000 1,383
90,8000 1,489
$5.0005 1,451

Blade Element Data For Undistorted Infet Testing (Continued)

0TOR BLADE ROW  ©  NASA TasK i

. ALADE ELEMENT PERFORMANGE RESULTS _
POINF NuvBER 18 READING NUMAER 35  DATE  3/277197%

CMBR LN INCID ANG  INCID a¥G  {NLEY 485  INLET PEL
LE ANGLE MN CMIR LN  SUGT Syar  VELOSITY - VELORITY,

60,60 3,36 0,46 802.45% 1362,89
59,61 3, 3% 1,3 813,12 1343,79
56,04 4,12 -0,34 419,90 1244,53
52,58 4,98 -, A4 613,47 1145, 22
49,71 5,26 -1.%3 598,26 . 1052.54
47 11 4,07 ~1,99 552.71 898,43
46,13 5.98 -1, 92 547,13 263,73
CMRR LN REL DEV REL TURN EXLY aBS EXTT_HEL
TE ANGLE ANG TE ANGLE VELOSTYY VELOEITY
54,230 5:10 4,06 814,27 1129,44
54,42 4,96 3,56 811,16 1108,59
50 4a 5,23 4,21 607,53 973,27
43,79 2,51 11,24 882,94 834,05
32,15 6,63 14,19 167,85 764,26
14 29 . 10 97 27,92 764,47 641,27
8.te .52 35,59 814,48 522,85
INLET REL  ANITAL VEL
MicH NO 10
1,257 947
1,741 0,923
14150 0;880
1,053 0; 194z
g 952 1;002
1825 1,113
793 1,125
ExiT REL .. LbSS  tOY PRESS } ADE
HACH NO SOLJNITY chPFIc]ENT LOSS PARAN BFFIC]ENEY
8996 1,344 k4 04031 D, 4285
4,979 "1,%6% £.09% 0,048 0.7896
0,456 1i,30%0 Ta102 0,019 0,6074
n.732 1, KB4g 531‘1 0:029 0.7934
n,b?: 1,9066 075 0,015 0,R973
2584 2,2170 r,iwz 0,027 0,8680
0.552 2,%394 T.155 0,032 0,84n04

. TRAV TOT  FIXED TOT  FiXgn ToT

TEMP RAT10 PRESS 2ATI0 TEHP RATIO
; 11092 1,213 £ 1)000 FPERFORMANCE PARAMETERS FIXED INST. FIXED TWST, TRAV. INST.
1,088 1205 1;680 Total Pressure Fatic w 1.2726 1.3206 1.3285
::2:: 1:%:; ; 2’2 Aiabatic Efficiency = 0. 7030 0.3i53 0.315%
! P roplc Efficiency = 0. 0.822 o.E22
15104 {1354 1)181 olyerop v e >
RIASY 1,386 1;1‘3 Percent Denign Speed = 90,1  Discharge Valve Setting= 30.0
'127 1,401 1,318 Cor. NHorile Weight Plow= 205.36 Vane Schedule = 0.0
LE Cheek Plow/Foz.Flow =  0.5993 TE Check Flow/Noz.Flow =  0,9711

Assumed LE Plow Coeff, =

TNLET ax
VELOCTTY
E9Y, 44
610,97
619,89
414,41
589,97

530 50

520 LY

E¥IY ax

"t vELOCITY
S65, 04
56#.17
545,40
576.12
501,43
590,44
5&4 91

puLv
EN'FY
B3N
7878
8144
8019
9016
8,874¢0
fi8s4s

a-z:a-ulou::r)q

£FF

1%a "e ta e smm

0.5850 Assumed TE Flow Coeff. =

INMLPRT ARS
YANG VEL

EXIT 4AS
TANG VEL
233,65
230.%9
271,33
384,5)
3as,27
74,06
52,75

biFFuston
Facror
0,235
0,237
0,290
0,364
6,362

2, 336
0.427

HOMEN RISF}
MFAS T RISE
0,989¢
n,9944
0,5784
0,694
1,0235
0, 9938
1,04t

OVERALL PERFORMANCE SUMMARY
' STAGE DATA ROTOR DATA ROTOR DATA

INL
TA
U1
"3

1

ET RAEL
NG YEL
?2? 78
195, 176
07?_16
961,33
A&y, 52
708,55

668,34

EX
TA

T eTay

RISE

1T REL
NG VEL
976,43
983,22
8g%,97
692,96
479,18
z?a 56
s7x 48

0,229
0,249

0,353

PRESS
ChEFF
0,157
0,176
G,248
0,308
0,386
0,418
0,425

0.9500
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Blade Element Data For Undistorted Inlet Testing {Continued)

B22878
STATOR ALADE ROW & NaSA Takk |
. . BLADE ELEMENT PERFGRMANCE AESULTS
palNT MuMpER  §§ READING NUMRER X5  DATE  3/277197)
RADIAL REL INLEY  ABS [ANLET CHEBR LN {NCID ang  Inc{D ANG  INLET A8S  INLET REL TNLET &% [NLFT ARS  INLEY REL
POSITION FLOW ANG FLOW &NG LE ANGLE HN £HA® LN SUc? SuRF VELOCITY VELOCITY VELOCTTY TAMG VEL TANG VEL
1 22,3t 39,47 1716 617,74 571,50 234,50
2 21,79 39,11 #17,32 623,34 $78,78 231 43
3 24,80 39,01 .14 13 YIRY s84,47 21{.06
4 30,08 39,80 L59,72 725,64 626,44 362,058
5 38,41 40,86 =i, 45 749,44 642,48 577;13
& 34,03 42,22 eb,;19 785,49 628,52 457,07
? 40.63 42176 I 823,77 618,47 530,69
RADIAL rel ExlY ABS EXIT CHRR LN " DEY TURN ExiT afls EX1T AEL EYIT ix ex!T ams EX!T REL
POSIYTION FLOW ANG FLOW_aNG TE_ANGLE AN3 TE ANGLE VELOC)YY VELOEITY VELQL]TY TANG YEL YANG VEL
i 0,29 wii,13 11,42 22,02 404,92 604,00 3,08
2 n, ;32 -10,10 1,42 21,48 685,70 885146 3,77
3 »z;66 8,87 A2t 27,53 707,94 704,49 =32,78
4 iy i35 28,73 ¢,30 29,53 771,23 770,34 7,41
5 3,28 .a9,:10 ",82 33,70 779.«57 977,03 =44,59
6 ei,. 34 +i0,58 9,27 37,34 s40,ba 837,97 19,14
7 o, 27 {2,386 17,14 47,85 646,42 843, A9 «3.26
m?m RBTOR SPp  INLEY aBS  fNLET REL AXTAL VEL nirrustan £H1
posiTiON AT INLEY HACH SO HACH 24710 FACYOR
1 0,545 1,058 0,144 «0,280
2 0, Lt 1,185 0,018 0,282
3 0,569 1,209 0,047 -0,362
4 o,un 1;230 0,077 ©0,209
5 0,667 1,269 ty108 =0,768
& 0,698 1,332 0,076 -0,3684
Y 0.731 1.364 0.124 -0,378
RADTAL ROTOR SPD KX!T ABS Ex]T REL LOSS Y07 PRESS . . ADB POL'Y MOHEN RISF7 S$TAT PRESS
POSETION AT Ex!Y HaCH NO MAgH NB soLoiTy cOEFr:mFM LoSS PakaAM  NFFICIENCY EFFIRIENEY HEAR T RISE RISE_CnEFF
1 0,533 ;%234 0,217 0;67% ~7,2194 “0.29%
2 0,810 1, 5‘40 2, 145 G 047 i,3543 =0,258
3 0.629 14310 5,170 682 1;4798 »0,272
4 0,485 1, 7420 ¢,0B2 6.023 1,5740 =0,185
5 0,697 1,3800 2,136 a 036 331548 20,233
& 0,752 2 8510 - 2?9 ,05£- 2,6579 =0,3125
7 0.797 210980 ni2a2 0.062 %,8890 -0, 315
RiDIAL 5nPnE§gsErI!'§N TRaV TOTY TRIV YOT  FIXED YOT  FIXED TOY OVERALL PERFORMANCE SUMMARY
POSITION PREBS RAT!O TEMP RATIO PRESS %ATI0 TEMP RaT!O STAGE DATA STATOR DATA STATOR DATY
1 5.0000 0:235 8,998 0;959 1,000 FERFORMAICE PARAMETERS FIXED THST, FIXED INST. TRAV. INST.
2 19,0008 0.984 1,601 n 2973 1,000
3 35,0000 0,678 03999 1967 1,000 Total Pressure Ratlo = 1.2726 o.9637 0.9579
4 58,0006 0;073 1,997 o 93, 13050 Polytropic Efficlency = 0.7129 E67  mewemne
H 790000 0,944 0,997 a;9¢84 1,000 Porcent Design Spsed = 90,1  Discharge Valve Setting= 30.0
6 90,0008 0,920 0,998 9,935 1,00,
7 95,5660 0.887 0,992 al 919 1,00y  Cor. Fozzls Welght Floww 205.36 Vane Schedule ©= 00

1E Check Flow/Hor.Flow m  0.9762 TE Check Flow/Noz,Flow =  1.0183
Assuzed LB Flow Coeff. = 0.6550 Asoumed TE Flow Coeff, = 0.9350
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Blade Element Data For Undistorted {nlet Testing (Continued)

327873
VTOR GLADE ROM = NASA TASK
. BLADF ELEMENT PERFORMANGE RESULTS e
POINT NuMBER 6 READING NUMRER 3 phte  3/2771070
apil REL INLET  ARS [NLET CHAR LN INCID ANG  INGID ANG  INLET ABS  INLET REL FNLET ix  INLET ARS  INLFT REL
POSITION FLOW 4NG FLOW_4Ng LE ANOLE HN CHRR LN SucT SyuRF VELOC]TY VELOCITY VELDC] Y TANG yEL TanG yEb
1 44,38 n, 60,60 3,78 1,08 594,96 1360,30 587,42 0, 10224,75
2 43,47 n, 59; 61 ¥, %6 0,53 407,86 1343,18 405,73 8, 1197,74
3 60,49 0, 56, 1 4,48 0,02 411,74 17242,07 A1L,TS ny 108n,94
& 58,01 [N 57,46 5,45 -6,359 603,15 134,22 601,41 0, 947,91
] 55,13 iy 49,7 5 12 -1,37 595,69 1032447 587,43 2, f42,93
& 5%.687 a, 7,11 A,75 -0490 539,78 Be1,47 513,48 8, 709,73
? 52.75 . 45,13 AL62 -1.28 539,41 B37.36 509411 9, 860,46
RiDIAL REL EXIT MBS Exif CHRAR LN REL PEV  REL YURN  EXIT aBS  EXIT REL ExIT Ix  w=xlY ams  EXIT REL
POSIYION FLOW 4NG FLOW aNG TE ANGLE AN TE ANGLE VELD?!;V VELOCIYY VELOC]yY TANG VEL TANG VEL
1 59.66 29.74 54,80 4,85 4,71 613,40 1053,13 531,76 303,79 908,62
2 58,91 29,74 54,42 4,49 4,26 615,03 1930.80 531,78 303.7% 832,00
3 54.80 37,14 50,68 4,12 5, 189 423,02 915,17 527,43 , 331,32 747,77
4 45,39 35,39 43,79 2,60 11,62 474,84 799,93 551,66 391,94 570,44
5 Y922 34,93 3z,is 7 1 07 LS L3 590,40 716, i0 553 45 430,05 AS{ 84
4 ?8.%0 41.5@ 14,29 1 61 27 o7 740,53 617,20 543,72 487174 266,17
7 16.87 46,00 81 uu .87 35,88 790.41 579,62 543,15 567,84 164,78
RADTAL ROTOR SPD  INLEY 4BS  INLET REL  AXIAL VEL DIFFUSIAN cHY
POSITION AT INLEY WiCH NO HACH NO A4T10 FACYAR ..
1 1224,75 0,546 11754 0,905 ¢,309 8,312
2 1197.76 6,561 1,740 8,878 0,315 0,333
3 1087.96 0,968 1,147 o,aaz 0,392 0,393
4 967,94 0,554 1: in4g 0,917 0,300 0,435
5 847,93 0,949 o,vsz ¢, 1942 0,411 0,477
4 739,73 0.49% :818 11058 0,434 0,443 -
7 689,46 0,494 8.7 1,067 0.472 0.432
RADTAL ROTOR SPD  EX1T aBS  BX{T REL LOSS * YOT PRESS ADB 27 POI'Y MOMEN RISE/ STAT PRESS
POSITION AT EXIT HACK No High NO SOLIATTY CHEPFIGIENT LOSS Pamaw EFFICIENCY EFFICIENCY MFAS Y RISE RISFE COFFF
t 1211,81 0,533 0915 13349 sy idy 0,028 0,7351 07445 09640 0,227
2 1185,79 0,535 0,698 1.3699 1169 0,021 D 2084 0,8547 u.oesw o, 1247
3 1079.09 0,542 0,797 15689 ,,uw 0014 06,8485 §,85%4 0,958 0,322
4 971.08 0,591 0,698 31,4840 4125 0,026 0.8330 0,84n09 0734 0.387
5 867,89 1.406 0.628 i, 9060 R 0,010 09489 g,%439 0,967¢ 0,456
& 75%.88 0,652 B:543 22479 T, 087 0,01A 09164 0,9205 n,os2n 0,450
¥ TPY .44 6.697 5.511 2.3390 L2 0.025 08931 £.8084 n,98494 0,506
. AT
RADTAL PERCENT TRAY TOT . TRAV TOT  FIXEO TOT  FIXEn ToY ' CVERALL, FEREORMANCE SROURY
POSITION DIERSION PAEES RATI0  FEMP RATIO PRESS RaTiO. TeMp RaTLO PERFORMATCE PARAMETENS STAGE DATA ROTOR DATA ROTOR DATA
1 5,08000 1,353 1,123 1,332 1,118 P FIXED INST, FIXED INST. TRAV. INST.
2 15,0000 1,359 1:417 1,364 1,11 . Total Pressure Ratio = L3761 L.39h6  1.hee2
3 53:0008 b ig: 120 L3k }l};g , :Mifedatic Efficioncy = 0.822  o.857h  0.8356
LA S ' : : +Ba W86 .
5 7g,gngg 1ie29 1,118 11412 1104 Polytropie Bffictency = 0.8292 o863 0.8433
6 90,0000 1;‘2" 1,423 "1‘22" 1.6 Porcent Design Bpeed = 90,2  Discharge Valve Setting= 15.0
7 9%,8000 si492 30133 Lea3g 1,z Cor. Noszle Weight FPlows 204,39 Vane Schedule - 0.0

LE Check Flow/For.Flw = 0,994 TE Check Flow/Noz,Plow »  0,9663
,Assumed IE Flow Coeff, = 0.9850 Agaumed TE Flow Coeffs =  0.9500
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STATOR BLADF ROW =~ Nasa TaSKk t
. BLADE ELEMENT PERFORMANCE RESULYS
POINT NUMBER & READI¥G NUHRER 31 DAvE  3s2771973
RADTAL REL INLET  4BS IKLET CHBR LN INCID ANG  INCID ANG  INLET 4BS  INLET REL TNUET ix  INLFY ap&  INLET REL
POETYION FLOW aNG FLOW aNg LE ANGLE MM CHIR LN SUCT SURF VELOCITY VELOEITY VELOC]TY TANG VEL TANG VEL
1 29,49 39,47 9986 617,89 536,51 304,58
2 29,22 39,14 09 89 624,50 544,99 504,89
3 3,40, 39,01 =8, 654,914 964,93 358,09
I 39 24 3910 ah,87 Y14.42 SOk, 0 38R, 04
5 185 42,86 €791 724,74 568,42 401,38
[ sa.w 42,22 23,25 7595, 9 584,40 470,23
1 41,32 42,76 56 795,24 572,88 549,21
RADIAL REL EXIT AAB gXlY CHBR LK L.+ DEY " TuAN EXIT ABS EXIT REL EXIT &X FXIT ans EXIT REL
POSIYION FLOW ANG FLOW_ANG FE_ANGLE ANB TE ANGLE VELOCITY VELOCITY VELOC!¥Y TANG VFL TANG VEL
i . ofi; 54 £11;13 10,59 39,18 511,22 S14,1% c4, 8%
2 ofi, 154 ~10,14 9,56 29,76 576,79 576 73 55,40
3 «i,43 «8,87 7,44 31,83 608,58 407,92 15,19
4 n,34 28,75 9,11 39,62 634,84 533.42 _ 3,03
5 ©?,08 v9,10 7.02 35 93 646,23 A4d 43 23,37
6 e, 57 +10,58 18,01 39,!4 687,56 aas 4 c6,83
7 A.41 2{2136 17.77 42,91 706,85 784,46 5,04
RADIAL ROTOR SPD  INLET 4BS  [NLET REL  AXPAL VEL DIFFUSION L1
POSITION AT INLEY MACH NO HACH NO RAT O FACTOR ,
1 0:536 9,953 0,336 4,087
2 0,544 1,058 0,237 0,097
3 0,972 1,07? o 232 0,096
4 0,624 1;059 o, T246 0,138
5 0,638 1,077 0,263 0,138
6 0,686 1,119 0241 6,087
.’ 0.701 1.929 ] 0,249 0.05%
RADTAL ROTOR SPD  EX{T aBS EXIT REL ) LOSS YO PAgSS . ADB ., Pouy wompn RESps STAT PRESS
POSITION AT ExIT HACH NO HACH NO SOLIDITY COEFFICIENT LOSS PARAM GFFICIENCY EFFIEIENCY MEAS T RISE RISE CNEFF
1 0;442 1,%235 "y 157 0,091 0,20v6 0,082
2 0,501 i, 5440 c.078 0,025 0;6698 0,091
5 0,530 1;4315 r,0%6 0017 b, 7242 0,089
4 0.559 1 7429 £,074 4,097 0, 6587 6,127
5 0554 1,8890 1,050 0;0i3 08,6803 0,124
6 0,604 2,510 ~,072 0,018 3,573 0,079
? 01627 2.0980 7. 080 0,049 0.2590 0,046
ni!iar.u. nl:mcmrr YRAV TOT _ YRAV TOT  FIXED TOT  FIXFD TOT OVERALL FERFORMANCE SIMMARY
POSITION TERSION PRESS RATIO TEHP RATIO PRESS 34T10  TEMP RuT1O STAGE DATA  STA TA
S M B O 4 B 1 i FERD D D e, T, I,
: 35 3008 85995 §io07 0989 1ieqo fotal Pressurs Ratlo = L3761 0.9867  0,9806
4 5@;5@3@ 0,985 6907 8,904 1,603 Polytropic Efficiency = 0.8292 0.9598  memwac
8
: ;E;Egﬁg g,;?: g:;:: g gaf i'ggg Percent Dosign Speed = 90.2  Discharge Valve Settings 15.0
7 95 nd0d o' o5h - 5lese ilory 1 080 Cor. Norzle Woight Flows 204.39 vVane Scheduls = 0.0

1E Chock Xlov/Nox.Flow m  0.9T14 TE Check Plow/Noz.Flow =  0.97T6
Assumed I8 Flow Coeff, = 0.9530 Asgumad TE Flow Coeff, = 0.9350

! NOT REPRODUCIBLE ;
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Blade Eiement Data For Undistorted nlet Testing (Continued)

fizza7d
ROTOR BLADE RNDJ4 & NASA TaSk !
P BLADF ELEHENT PFR -0 MANCE AESULTS -
POINT NuMBEH 7 READING NUWIER 32 DATE  2s2771970
RADIAL REL INLET  ABS INLET GHAR LN INCIO ANG  INCID ANG  INLET aBS  ISLET WEL YNLET 4%  INLEY ARS  INLET REL
FOSITION FLOW_ANG FLON_aNg LE ANGLE MN CH3R, LN Sugr SURF VELOCITY vELOCITY VELRCT#Y *ANG VEC YaNd VEL
1 65,232 a, 601,60 4,82 i.92 568,35 1347,61 544,00 a, 1227,89
2 64,17 ny 59, Te1 4,56 1.53 580,57 1328,54 578,53 0, 1194197
3 81153 n 56,01 5,52 1,06 584,73 1226,76 584,72 0y 1078, 44
4 59.37 (i 52158 4181 0,97 570.37 1117,23 588,73 [ 060,67
5 57,17 a. 49,74 7,08 8,47 550.2% 1004,99 542,43 0, Bdn, 08
) 55,31 By 47,11 n, 20 g.54 510,49 ©ars. 02 490,16 0, 708,28
Y 54,25 i, 48,13 A.52 0.22 505,85 837,84 489,84 0, €87,90
RADEAL REL &xIT A8S EXIY CHBR LN RE. DEV REL TURN EXIT RS EXIT REL EXIY ix £X1T ARS EXIT RFL
POSITION FLOW NG FLOW ANG YE ANGLE ANA YE ANGLE VELOCTTY VELOCITY VELOCYTY TANG VEL TANG VEL
i 57.56 39,78 54,80 7,76 7,66 655,59 937,81 502,46 418,40 790,58
2 57.58 37,44 54,42 316 §,%9 417,99 043,79 505,51 387,08 795,95
3 53,49 39,88 50, ‘68 1 04 7, Y 638,87 836,73 405 4L 492,39 674,18
4 48,14 41,20 43 79 a 31 11,27 447,43 729,12 csﬁ Ab 425.17 549 54
L1 40,26 45,94 32315 LISt 16,91 860,75 428,45 iTé, 07 457,65 402,23
6 29,45 47,66 14,29 15,146 29,34 676,70 525,86 452,51 aoe 45 255, 47
¥ 14,40 Si.78 a.dp LT 37.8% 756.83 493,77 453,98 589,71 136,54
RADLAL ROTOR SPD  INLET ABS  INLET REL  AMIAL VEL piFFusion EH
POSITION AT INLET HACH NO HACH NO TN FacYOR
1 1221, 89 0;523 1,23% b,89¢ ¢.42f 07440
2 194,97 o 534 1,723 n,374 ¢, 394 0429
3 1078,44 0,538 1,138 0,847 0,427 0,491
4 06N, 67 0,524 1,027 0,856 0,461 0,541
5 B40,96 0,505 8,922 9,878 0,500 9,579
& 768,08 0-467 0,798 0; to23 0,529 9,592
7 £67.90 B.462 D.766 0.945 0.548 0,547
RADLAL ROTOR SPD  EXIT aBS  EXITY REL L0SS ~ TOY PRESS L POLY MOMEN-RISE/ S$YAT PRESS
postyion AT _ExtY HAGH ND MigH ND soLjniry cosrrrrpewv LOSS PARAM GFFIGIENCY rrzc;surv HF4S t RISE RISE CCEFF
1 1204,98 0,%60 prAd2 t 13340 0,080 D:7970 1 BoAs 09603 6,315
2 1183.03 0,548 9.811 3699 ,gse 0,023 0.8430 o 18521 50740 0,336
3 1074.58 0,549 8;720 1,5080 ry 087 0,013 40,9430 0,91n1 0,94¢7 0,418
4 968,08 0,559 0,630 1,6840 7,066 0,043 09215 19289 8,042 0,493
5 859,88 0,575 u,54s 1,9060 0,059 0012 0.9357 o 19301 0.967a 0,564
6 752,42 0.5%0 0;439 2.7170 .ooq 0,049 0,9142 8, 19187 1,9500 0,644
? 725.75 0.664 D434 2.3390 .107 0.027 B.PLIAT g.92n9 N.9644 0,473
AT / .
oLt RO ehnAY TOT _TRRY YOT | p1xed 1T Flxeo Tor. OVERALL Immm .:E‘cxgmif&mn I
10K ZERSION PR RATIO TENP RATIO PRESS %4T10 TEMP' RAT10 FERPORMANCE PARAMETERS
£ 55008 1,533 1186 1;508 1,187 P FIXED INST. FIXED TNST. TRAV. INST.
2 14,0009 1;519 12154 1,522 1,152 Total Pressure Ratic = 1.4853 1,5001 1,5073
3 gg:gggg : ;3; i’::f 1, ;ﬁ; } 140 - Misbatic Bfficiency = 0.8739 0.8955 0.68709
=%s =§- ! - . . .
M 7§:E9é9 13487 5:129 t e 1i174 Polytropie Efticlency 0.8807 6.5013 o.8182
6 90,0000 1,457 1127 1,459 1y 1125 Porcent Design Speed = 90,0  Discharge Valve Setting= 09.0
b 95.0000 1.%528 1,543 {1478 1,129 Cor. Nozfle Weight Flow= 196.56 Vene Schedule - °§.o
IE Check Flow/Foz.Flow = '  0.9943 TE Check Flow/Noz.Flow =  0.5605

Assuned IE Plow Coaff, = 0.9850 Assumed TE Flow Coaff. =  0.9500
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Blade Element Data For Undistorted Iniet Testing (Continued)

S5TATOR BLADE ROW = NASA YASBK §

.. ALADE ELEMENT PERFL® (ANCE RESULTS
POINT NUHBER 7 READING NUMRER 32 DATE 372771978

CHBR LN [NCID ANG INCID ARG INLET A8S IRLET REL
LE ANGLE MN cMaR LN SUeY sunf VELOEITY vELOEITY

39,47 i1 458,48
39:44 ©5,22 847,24
39,01 a1,7s 644,30
19 a0 <i,98 674,37
4, e 0,46 881,74
42,22 2,89 681,44
42,76 6.50 752,87
CHMBR LN ' pev TURN EXIT aBS EXIY REL
TE_ANGLE ANG TE ANGLE VELOSLTY VELOEITY
=1i,13 11,01 59,74 500,60
-10 10 9 99 36,99 %58.47
x8,87 . fra 30,39 558,82
28,75 7,67 39,90 543 57
29,40 7,12 43,39 914, 1
210, ;58 1n.9& 44,78 529,95
-12.36 14,36 50,62 538,07
INLET REL  AXTAL VEL
HACH NO aarto
u,987
1,079
1,056
;011
1;107
1.094
EXiT REL LOSS ~ Y0Y PRESS __ . DA
MiCH NO soLinlty cOEPFiciENT L0SS PARaM  EFFICIENCY
1,%238 Tp1%58 0,052
1,544 3,042 0,044
1,6310 .07 0,011
1,7420 1,092 0,006
1,8800 0,023 0,006
2,8540 ",038 0,009
2,f¢Rg 0,082 0.020

. TRav TOY MIXED TOT FlXED THOT
TEMP RATIO PRESS R4TIO TEMP RAYID

07992 0,969 1; 000 FERTOR F

1,001 B 992 1, OUU Total Prespure Ratio

3093 0,993 1,040

0:99‘ G 995 1300“ Polytropic Efficiency =

0-933 ° 335 1!““ Percent Design Speed =
9 0 -] 1,000

01988 o 979 ! 000 Cor, Nozzle Weight Floww

IE Check Flow/Hor.Fiow =
Assuswd 1E Flow Cooff. =

tNLE? AX
VELOCI¥Y
507,20
517 49
828,37
574,45
545,41
477,02
487,22

EXIY IX
VELOC!#Y
500,60
558,44
557,08
542,87
515,45
528,74
533050

© POLY

1.4863
0.8807

INLEY 4RS
TANG VEL
410,99
388,44
402,04
¢2{,93
447,98
473,83
n§5,489

EX!IT ARS

piFFuston

FlfTDR_

o 45p

07334
0,350
0,377
0,422
6,394
01469

MOHEN RISE}
HEA® T RISE

OVERALL PERFORMANCE SUMMARY
STAGE DATA STATOR DATA STATOR DATA
PIZED INST. FIXED INST. TRAV, INST,
0,9908
0.9771

INLET REL
TANG VEL

Ex1? REL
vaNG VEL

STAT
R1SE

90,0 Discharge Valve Settings
196.56 Vane Schedule

0.9655 TE Check Flow/Noz.Plow =
0.9550 Assumed TE Flow Coeff, =

cHy

a, 2206
0,230
0,964
0,306
0,353
0,369
[N 302

PRESS
CREFF
9,194
0,217
0,248
0,288
9,334
0,350
0.281

0.9757
Q.5350



Blade Element Data For Undistorted 1nlet Testing (Continted)

822870
R5T0A BLADE RON < NASA J4Sx 1
. BLADE ELEMENT PRRFrIuANCE RESULTS
POINY NUMBIR A READING NI RER 33 DATE  2/27/1978
RADIAL REL INLET  4ABS [NLET CHER LN {NCID ANG  INCID AN  INLEY ABS  INLET REL INLET i¥  INLET 4BS  INLFT REL’
POSITION rLOW ANG FLOW_ANG LE ANGLE MN CHAR LN  SUBY SURF VELOCITY VELOCTTY vELOCTTY FaNG vEL YaNG_VEL
i 64,12 i, 60,69 5,52 2,82 545,53 1337,58 540,45 0, - 4229,5C
2 55,1& n, 59, : 81 s, 157 9 54 554,42 1315,98 552,248 0, 1194399
3 62,42 f, 56; 101 6,44 05. 563,13 1716,34 563,92 0y t07&,10
4 60,22 a, . 52,56 7 66 1 A2 554,17 .1107,29 549,58 0y P60, 36
.8 58, ¥2 ' 9,71 L3 t1nz’ 574,42 991,78 x1B,A% 0, Rdn, 70
é 56.72 0¢ 47,11 9,61 - 05 4n4,ha 857,53 464,59 0, 707,85
? 545,27 M 446,13 tige 2024 463,53 813,50 445,72 0. 667,59
RADIAL REL EXIT hps exty CHBR LN REL DEV REL TURN EXIT 4BS EX1T REL EXIT ix FX1Y 4RS EXIT REL
POStYION TLOW ANG FLOW ANG TE ANGLE ANG TE ANGLE VELOCTYY VELDCITY VELDCTTY TANG VFL TANG VEL
t 56.80 42,71 54,80 2,08 934 672,39 901,51 493,00 455,42 75,48
: 57,42 tn 17 54, r42 2.70 " T &lﬂ a4 911,88 494,98 417,86 764,00
3 £3.77 47032 50,68 1.09 a,ss 438,78 81,54 479 42 421,72 554,52
& 45.09 43;40 43,76 . 4,30 12,43 647,24 10&,01 470,21 444,45 927,85
5 49,68 4n,03 32.i% 9,53 ‘14 64 " 643, 184 594,5% as6)02 461,69 '397;92
& 29.96 19,80 14,29 19,67 25,77 668,36 498,99 427,97 50%,63 24#,25
? i6.42 53,30 8,60 B4 39,85 747,47 471,98 £4%, 42 594,89 130,73
RaDTiL 'ROTOR SPD  INLET a85  INLET REL  AXIAL VEL . DIFFUSTON cHY
POSITION AT INLEY HACH NO HiCH NO FiTlO FACTOR
1 1221.54 0,530 : p22r 0;912 0,453 0,423
- 2 1194.59 0, i5t9 ,909 0,895 0,423 0,442
3 1073,1d ;517 1;118 0;8%2 0,448 0,509
4 967,34 0,506 1,016 ;856 0,404 0,560
5 840.73 0,487 0,908 0,861 0,519 0,502
6 707.85 0,447 d,783 0,924 0,555 0,827
7 667,49 0.427 G744 0.995 . 0.584 0,421
RADJAL ROTOR SPD  EXITV ARS gxir REL __ LOSS  TOT PRESS . iDo . . POLY NBMEN RISE; BTAT PRESS
POSITION . AT _EXIT Hath Yo HicH NO SULIDITY cDEFFICIENY 0SS PaRAM  EFFICIFNCY EFFICIENRY MEAS Y AISE RISE CORFF
1 12068.60 - 0,572 0,767 1,3343 1,143 0,033 G, 7937 9;8060 0,9633 0,379
2 1162.45 0,554 65779 £,1890 2,432 0:026 B,R327 0,8429 0,9659 0;349
3 . 1676.23 0.548 0,897 1,%0%3 ni072 ;014 0.9119 0,9172 0, 9515 0,437
4 968,51 0.558 6,607 1,6840 ;0448 Denid 0.9229 B:9p74 01,9574 8,516
5 859,61 6,554 iy5L9 T 11,9060 0,049 6,013 ° 0,9287 ‘0. 9376 2,9444 8,590
& 751,38 0;57¢ Dy434 2,9179 n,ons 0.n18 u.osss G,%3r0 8,9274 0,685
y 725,92 0.657 De4i2 + 2.3390 g,142 0,021 0.92%6 G.9298 . 0.96t0 8.716
nta pRCEIT | YBAY TOT  TRRY ror FINED TOT  FIXFD TOY A OVERAZL FERFORMANCE SUMARY . .
CBITION DIERSION PAESS RATIO TEMP RATIO PRESS nnu TEMP RiTID STAGE DATA ROTOR DATA ROTCR DAT
1 - - §,8000 1:574 13188 (545 1,44y  TERFORMAIRCE PARAMETERS FIXED INST. FIXED INST. TRAV. TIST.
§ ég:%ggg i:gg} i }:}gg :::;g l i:g Total Pressure Ratic = 1.5105 1.5256 1.5338
p 5555606 1n1s 11145 2y e Adiabatic Efficlency = 0.3706 0.8928 o.géoo
5 7@;55!0 1:““ 1:;35 1:481 11125 Palytrople Efficlency 0,8719 0,8991 0.6739
i 90,0000 1,473 1182 1,482 iy "“ Percent Design Speed = 90,0 Diacharge Valve Setting= OT.
? 98,0060 11543 LY 15494 21452 Cone Horein delght Flove 196.01 vVane Sepeduls . -2

1E Check Fiow/Noz,Flow »  0,9811TE Chock Flew/Noz.Flow w  0,9547 |
Asounad 1E Plow Coeff. = 0.9850 Asouned TE Floew Coeff. = 0,9500
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A88 INLET
FLOW ANG
[N 35
30 61
3¢ 50
41 03
4‘ 36
47,30
5n:83

ABS EX!Y
FLDH iNG
58

en 40
nn 33
on 31
.33

74?
1,25

IXLEY ABS
MiCH NO
0,575
0,562
0,570

0 581
1574

0,581
0.647

EXIT ADS
HacH Np
0,416
0,467
0,466
G.445
0;d11
0,427
0,421

TRAV TOTY
PREBS Ratlo
0; 050

0;993

6,994

0,987

0, 486

0,992

0642

Biade Element Data For Undistorted | niet Testing (Continued)

-

STATOR BLADE RO =

NASA TASK 1

ALADE ELFMENT PERFNP ANCE RESULTS

POINT NuMBEn & READING NUHLER
CHAR LN INCID ANG  INGCID ANG
LE ANGLE MN CMaR LN  SugT SURF
29,47 3,08
39,11 n 185
39,04 49
39,80 1,23
40 Bs 2,50
42 22 4,08
42,74 f,07
CHBR LN : DFV TURN
Y& ANGLE Avn Te ANGLE
=11,13 11,71 41,97
~10,10 9:70 40, 201
8,87 A.54 39,83
28,75 A, 44 41,34
39,10 1,77 44,49
s1d, 158 13,07 44,81
212,36 if.11 52,07
INLEY REL  axfaL veL
KacH NO 34r10
-8, 1991
1 Tona
1 067
u?e
|,ouo
1,088
1.053
Exir mEL LOSS
MiCH NO SOLIDLTY COGFFICIENT
1,5238 ..151
1,544 c, 042
1;6310 £, 034
1,7420 ty 1023
1,8800 " 024
7 0510 r g47
2.0986 ne G907
YRIV YOT  FIXED TOT  PIXED YOT
TEMP RATIO PRESS ZATIO TEMP R4TIO
0,989 0,969 1,090
n,99a o 1902 1y000
1995 993 1,000
n,99$ 01995 1,gga
1994 ;995 1,080
0,995 a Tons 1,ggn
0,989 Be975 1.600
[T
[ Mor REpp "
- Pro -~

L

372771970

INLET REL
VELDEITY

33

INLEY ABS
YELOCITY
675,47
657,99
562,70
671,77
861,45
468,40
742,15

DATE

EXIT REL
VELOCIYY

EXIT ABS
VELOCITY
493,36
550,64
545 0
519,75
479,72
491,55
495144

TOY PRESS
0SS PARAM
B,0%0
0014
B.010
8,006
0,007
0,046
t.023

.. .. ADB
EFFICIENCY

TNLET iX

. VELOCITY
497,42
si6, 33
511,17
505,85
478,%8
449,00
465,78

EXIT ix
VELOCITY
493,02
550,90
545,46
599,17
478,57
439,58
489,74

PoiY
EFF!rIEer
0,5179

§ B854
9;9175
0,86%6
0,8753
u,??n&
f.6pa7

INLFT ABS  INLEY REL

TANG VEL TaRG VEL
456,76
419,04
421,3¢
440,23
451,93
487,59¢
577,07

FXiT ass EX!T REL

TANG VFL TANG VEL
_5,00
§3-§1
c3,1{5
=2 17
14,09
24,30
10,64

nirFusioN {2}
FACTOR

0,489 0,234

o,avn 0, ‘281

0,372 0, 201

0,414 0,343

0,459 0, tand

0,43y 0,423

6,529 0l 348

HMOMEN RISB/ STAT PRESS

MFAS T RISE RISE COEFF

0,220

0, a4y

6,275

0,325

0,390

0, Ta03

0l323

OVERALL PERFORMANCE SUMMARY

PERFORMANCE PARAMETERS

Total Presoure Ratio =
Polytropic Efficiency =

Percent Desfgn Speed =
Cor. Nozzle Welight Flowe

12 Check Fiow/Not.Fiow =
Assunadl LE Flow Cooff. =

STAGE DATA STATOR DATA STATOR PATA

FIXED INST. FIXED INST. TRAV. INST,

90.0

1.5105
0.8779

0.9901
0.976k

192,81 Vane Schedule

Digcharge Valve Bettinge

0.9597 TE Chack Plow/Noz.Flow =
0,9550 Assumed TE Flow Coeff, =

07.5
0.0

0.9725
0.9350
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Blade Element Data For Undistorted Intet Testing (Continusd)

d22878
A0DTOR BLADE RAW = NASE TASK |
. RLADE ELFMENT PERFLRMANCE RESULTS .
POINT NUMBER ¢ READING NUMARER 34 DAYE 372771970
RADTAL RBL INLET  ABS INLET CHAR LN INCID ANG  INEID ANG  INLEY 48S  INLET REL - TNUET AX  INLFT ABS  INLET REL .
pastrioN FLOW aNg £LOW_ANG LE* ANGLE HN CH3R LN SuCT SURF VELOC]YY vELOCTTY VELOCITY TANG YFL TANG VEL
i 47,03 i, 43,60 4,43 3,73 %21,74 1328,37 517,74 o) 122,62
2 44,00 n, 50,88 8 39 5.8 533071 L30K,49 534,84 T, 1494,70
3 63.55 i, 56,01 1 54 %,08 536,52 1204,31 $36.%0 0 1078520
4 61,45 0, 52,56 o,de 2,25 519,83 1092,94 518,%3 .0 Dbng 45
5 59,57 i, 49,71 g,ag : 3,07 500,32 T8, 83 493,88 a, 844,78
6 57.74 a, 67,14 160 T 9,04 466,12 847,59 447.v8 a, 787,92
? 56,49 a, T 46,13 10,34 LT 465,39 B13.81 442,17 0, 657,75
RADIAL REL EX!?Y 488 Extr CHBR LN REL DEN REL TURN EXIT aBs EXIT REL EXIT iX  =XIT aRS EXIT REL
POSiTION FLOW ANG FLOW ANG TE ANGLE ANR TE . ANGLE VELOCTTY VELOE[TY VELOC]YY YANG VFL TANG VEL
{ 57,15 45,47 54,80 2,35 5,93 673,16 873,15 473,47 474,43 737,28
2 57.05 4z, :56 54 42 2,63 A,95 853,56 884,48 480,98 444,23 74383
3 53,77 43,43 55,68 3,09 9,78 641,352 787,99 465,67 449,78 $35,55
4 '48.88 45,86 ,‘3 79 !.09 12177 639.25 676 91 445,12 458,72 509, 88
5 43,95 48,32 32.15 in, 84 16,62 639,30 575,90 418,98 AT0,08 ! Sgo, 61
é 31,00 51,64 14:29 14,74 26,74 853, rb2 476,39 403 A 509,40 ‘242,58
7 16,59 54,84 8.00 8.%9 39,90 746,31 453,28 425,45 550,87 £26,76
RADTAL ROTOR SPD  [MLFY 485  INLET REL  aNtal VEL nirruston ck3
PosiyION AT INLEY MaCH NO RicH NO UT'D PacTOR
1 221,42 0,478 11716 915 0.476 0, €38
2 "4194,70 0, 489 1,199 n,904 0,447 0. 454
3 1073.20 0,492 1,104 0,068 0,447 9,521
4 963,45 0,476 1,000 a,ssq 0,508 0.574
5 Ad4i.T8 0,458 0,894 0;848 0,542 0,519
& ra7.%2 0,425 1,772 0,902 6,577 0,667
7 667.75 0,424 8742 8:962 8,607 0.674
RAD]AL ROTOR SPD EXiT aBs BXIT REL L08S  TOT PAFSS ADB , POLY MBMEN RISE/ SYAT PRESS
position AY_EXIT KigH Np HiCcH No SOLIDITY CUEFFICIFYT LOSS PARAM BFFICTIENCY EFFICIENCY MEAS T RISF RISE CAgrF
i 1208.7¢ 0,970 0740 1,3340 cy192 0,039 0,7724 8,786 0, 9775 0,341
2 1185.78 4,557 754 1.‘690 £y 1855 0,031 0,8156 6:8273 h, 9808 0,381
3 1076, 33 0,549 0674 1y5080 cy091 0,018 0,8947 g, 9013 06,9467 0,451
4 96R.68 0,950 0,582 i Taneg .nog C.018 0,909 bys077 0,956 0,529
5 £59,69 0,544 §:495% 1,9060 ~y100 0,019 0.9074 6,077 4,984 or6td
6 75{.95 0,567 03413 2:2176 f,u¢n 6,047 G,929% 8,914 ;9097 0730
7 775,38 0 644 B394 2.%3%0 Cri118 9024 B,9161 f.ozis 0.9463 0.775
RADTAL PERCENT ;nnv ror ;aiv TOT © FLXED TOT lexnn Tor OVERALL PERFORMANCE STMMARY
POSITION DIERSTON PRESS RATIO TEMP RATIO PRESS Y10 TEKP RiTIO : STAGE DATA ROTOR DATA 'ROTO
i 210044 {ie04 ii151 Liste. 11 PERFORMAICE PARAMETERS FIXED INST. FIXED.INST. TRAV. THOT.
14,0084 1587 1,173 1,508 1.1 . .
3 38,0008 1,579 1,168 1,574 1,155 Total Fresgure Ratio « 1,529 15457 - L.gsho
4 53; 7060 1549 17149 {;535 1355 Adsabatic Efficiency 0.8  0.8726  0.8570
5 7§;§§g§ 1)550 13139 1492 1i438 Polytropte Effictency = 0.855% 0.8802 0.8656
; : ggfggng L ;:; . %ﬂ'zg :f;g; 1’:;; Porcent Design Speed = 90,0  Discharge Valve Settmg- 06.0
Cor. Nozele Weight Plows 18344  vané Schedule = 0,0

'LE Check Flov/Noz.Plow =  0.9962 TE Check Flow/foz.Fioy =  0.960%
Aspuned LE Piow Coaff. = 0,9850 Acsumed TE Flow Coeff, = 0.9500
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HaCH No
0:573
0,564
0.56%
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0,567
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ROTOR SPD
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Blade Element Data For Undistorted Inlet Testing (Continued)

SYATOR

8LADE ROW

NASA TaSK |

BLADE ELEMENT PERFORMANCE RESULTS

FOINF NUMBER 9

CHBR LN INCID NG
LE ANGLE HN £M3R LN
39,47 5, %4
L) 1 =,ao
39,04 3,60
39,80 3,73
40,06 4,94
42,22 4,93
42,76 2.43
CHBR LN ™ DEY
YE_ANELE 4G TE
211313 12,03
-10,10 14,08
«8,.087 a, 90
28,75 A, bd
w®,1D 7,77
10,58 |i.?u
-12.36 16,39
INLEY REL  AXTAL VFL
MicH NO rio
1,036
t,1oo
1,06%
1,008
0,985
1,064
1.00%

EXIT REL.

KigH NO soLinity
1,5230
1,544n
1,6310
i 7420
1,8800
2,0518
2.a980

THaY TUT  FiXED YOT
TEHMP RATIO PRESS giTlg
pi992 0.971
1,000 0.992
1,995 8991
0:996 0,990
6,996 n 992
0;9% 0, 983
t,989 olo7e

INEID ANG
SUeY SuRF

" TURN
ANGLE
44,11
42,02
41 57
43,48
47 ie
45,04
54,46

LOSS
EOEFFICIENT
£y144

(043

ig45
g‘?
d41
086
110

™

A
%
“
4
"
n
"

e b ny

FIXFD YOT
TEMP RatlO
1, 000
.000
1, a0
1 DBU

READING NUMRER 34

OVERALL PERFORMANCE SUMMARY

pkre  2/2771970

INLET ABS  INLET_REL  * TNLET iX  INLET AB5  INLET REL

YELOC]TY VELOSITY VELOCITY TANG VEL TaNG VEL
676,55 47804 478,15
81, 67 491, ﬂ‘! 44? 84
663,43 495,45 440,38
460,45 478.04 454.16
644,42 447,44 450,14
653,83 424,43 491,15
732.86 446,13 574,92

EX!T ABS EXIT REL EXIT ix F¥1Y ARS £%17 REL

VELOCIYY VELOCITY VELOC]TY TANG VEL 1aNG VEL
495,85 495,49 L1 77
545,484 545,n1 vl 21
B2E,49 527,98 0,32
482,21 481,467 L 0,44
443,97 446,91 =10,75
454,28 451 72 32,57
451,84 450109 «15,92

DiFFUSION EHY

Factnr .

b, 495 0.2%86

0,397 0,285

0,407 0,343

TY 0,379

0, T506 0,442

0,473 0,481

0,577 0.367

© Yot PRESS ,ADB POLY MDNFN RISB/ SYAT PRESS

LOSS PaRaN EF¥ICIENCY EFFIEIENCY MFAS T RISE RISE COEFF

0,047 4,544 u 24t

N.014 0.,99n¢ VP68

0,084 08445 n_pos

0,014 0,8101 0,361

0pn1t 0,8789 0,444

0,021 0,08973 0,442

o 025 BLeo%n 0.345

FERFORMARCE PARAMETERS

Totml Pressire Ratls w
Polytrople Efficlency =

Percant Design Speed =
Cor. Kozzle Weight Floww

1E Chack Flow/Nox.Flow w
Apsuned LE Flow Coeff, =

NOT REPRODUCIBLE

STAGE DATA STATOR DATA STATOR DATA
PDED INST, FIXED INST. TRAV. INST.

1.,5269 0.9878 0.9819
0.855h 0.9738 mmmema
0.0 Discharge Valve Settirge 056.0
183.44  Vane Schedule = 0,0
0.9745 TE Check Flow/Foz.Flew =  0.9860
0.9550 Assured TE Flow Coeff, = 0,9350
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RADIAL
POSITION

o A

RADIAL
POSITION

OO A G e

RADTAL
POSITION

O G

RABLAL
POSITIONR

~ O e Cel 2PN

RAD} AL
POSITION

~ On AN Gl )

REL, INLET ABS INLET
FLOW aNg FLOK alg
84,06
62,76
59,99
57 .86
55 or
53 57
31.0:

::u:‘:n:u:n:nal
- e me e Am e

REL EXITY ABS EXIT
FLOW ANG FLOW aNG

59,77 29,37
59,33 29,04
54,07 3? 69
48j4y 37,44
4n 34 37,20
2? 24 41,77
19,38 44,59
ROTOR SPp INLET aBS
AT INLET MACH NO
£359,07 n 618
1328,15 0,638
1198.63 0 44§
$067,73 0632
934, 3] 0618
786,99 01556
742,3% 535
ROTOR-5PD BAIT ARS
AT EXlT HAGH ND
1343, \r2 0. 1585
1514, 87 0 582>
i196 56 0 577
1076.79 0 618
958,74 0,653
835, 94 D 704
868, 63 G 734
FLnCLIT YRAV TOT

' DMERSION PRBSS FHTID
5,48000 1;45¢
39,9900 1,456
30,0000 1465
50,0604 1,493
78,0800 1,514
90,0000 1,527
95,0080 11588

Blade Element Data For Undistorted 1nlet Testing {Continued) -

-

ROATOR BLADE RNOW = NASA TASK |

R BLADF ELEMENT PERFORMANGE RESULTS
POINT MyMBER 1 -  READINA NUMRER 2% DATE  3/2771970

CHBR LN INCID ANG  INGID NG INLET 48§  IRLET REL
LE ANGLE HN C"Bﬂ LN SueT SUPF VELO“ITY VELOC[TV

63.40 1,46 a7 865,73 1512,47
5964 .17 6,14 555,51 $494,62
56. 41 3.98 -u,4a 692,20 1364,14
52,56 3,04 ~6;A0 479,%0 1269,61
9174 5,36 vi 43 662,07 1145542
47,11 4156 *1410 sn! 00 994,44
46013 7,22 ~G.48 51045 942,76
CHMAR LN REL DEV AEL TURN EX!T ABS EXIT REL
YE ANSLE ANG TE ANGLE VELOSYY vELOC]TY
84,50 4,97 4,29 678,73 1172,35
54,42 4,91 3,45 672,46 1151,00
50,68 5,39 5,02 568,20 100? 43
43,79 4,62 9 19 716,72 557,35
32,19 8,19 14173 747,23 781,24
14} 129 12,95 26,43 ao!,nz 5?4,11
8.06 17132 33.97 842,86 619,27
INLET REL  AXIAL VFL
HicH O AT10
1 469 U;GQJ
1;39n q,”%9
1,290 0,812
1178 0,840
1,064 0,910
G 415 £;026
o.saa 1,037
Exit REL LOS5S  TOT PRESS ] ADB"
HacH _NO SOLINITY COEFFICIENT LOSS PIRAM UFFICIENCY
1:di0 1,334 0,133 0,029 0p7440
0,998 1,16%0 - 0,104 0,019 0,82080
n.a7u 1,9080 0,143 0,019 Dpdadd
0,740 1,4844 0965 0,033 0,7821
1 683 1,9040 0,05? 0ycit D.9311
0.592 237174 0,107 0,02t 0,:R976
01341 2.13%4 0.114 0,023 0.9015

_ TRAV TOT  FIXED YOT  FIXFD TOT
TEMP RAYIO PRESS RaT10  TEMP nurlo

1,455 17421 T142 PERFORMAZCE PARAMETERS
4 44 4 .
:,:4: .:‘432 : i,: Total Prosours Ratic =
1:180 1.463 17947 Miabatic Efficiency =
1,940 1;512 1i138 Polytropic Efficiency =
1';:3 :f;g: if;: Porcent Dealgn Speed =

L8 Chack Flow/Noz,Flow =
Assumed LE Plow Coeff, =

INCET ix
VELDLITY
860343
883,41
892,78
677,54
652, 89
578 16
552,59

" EXIT aX
VELDC] Y
589,72
586,64
562,29
569,41
594,92
593,71
572,89

roL'Y
EFF!cIEer
5'75&4
HE
0.9578
0,793
60,9351
;9034
g.%072

INLET ARS
TANG VEL

FXIT ARS
TANG VFL
334,86
325,71
360,75
439160

484,06

530 2%
605,723

DIFFUSION
FAZTOR
0,307
0 3ag
9,358
0,425
8,422
0,442
0,486

MOMFN RISE/
NEAR Y HISE
09295
0.9678
09481
00,9443
0,9932
0,9671
0,0642

OVERALL PERFOCRMANCE SIMMARY

INLFY REL
TANG VEL
155a o7

! 1!23 13-
1193 63
ABET,TY
'034 &9
Y84,59

742,33

EXIY mEL
TANG VEL
1011.55

989,18
834,31
b4i,1%
504,88
30%, 49
207,41

LA

6,323
0,343
0,401
0,438
0.482
o;:s’
D436

STAT PRESS
RISE CNEFF
0,222
0,243
0,345
0:374
G440
0,492
0.509

T

STAGE DATA ROTOR DATA ROTOR DATA

FIXED INST, FIXED JRST, TRAV. INST,

1.k587 1.4811 1.4883
0.811% 0.8k5T7 0.8082
0.8200 0.85k1 0.8187

100.0 Discharge Valve Settinge 35,0

0.5880 TE Check Flov/Koz.Flow =
0.9850 Assumed TE Flow Cooff, =

Cor, Hoxzle Waight Flow= 221,89 Vane Schedule

= 0,0
0.9651

0.9500
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§227vo Blade Element Data For Undistorted I nlet Testing (Continued)
STAYOR BLADE ROW < NASA TiSK |
BLADF ELEMENY PERFORMANCE RESULTS

patnf MuMBER READING NUrR~7R 23 DATE  3/2771970
RADIAL REL INLET  ABS INLET CHRR LN [NCID ANG  INGID ANG  INLET 485  [INLET RgL TNLET iX  INLET ARS  INLET REL
POSITION FLOW ANG FLOW ANG LE ANGLE MN CH3% LN SURT SURF VELOC|TY VELOEITY VELOC]YY TANG VEL TANG VEL
1 29 2] 39,47 51l 26 682,44 595,44 333,04
2 20,50 39,11 a1 685,06 402,00 X24,90
3 3,87 39lot =4, 14 702,90 603,03 360,41
4 34,93 39,80 cdiay 754,81 617,86 438,27
5 4,38 40,86 S4,40 766,40 545.53 444,52
6 3,07 4222 =3, 2% 820,94 631,97 511,24
7 4v,65 42.76 1,09 846,89 404,78 581.07
RADTAL REL EXIT ABS EXIT CHMBR LN DEV TURN EXIT RS EXIT REL EXIY uX EXIT &RS EX!T REL
2081T10N TLOW aNg ALON AND TE_ANELE ANE TE ANGLE VELOCIYY VELOCTTY VELOCIYY TANG VEL TANG VEL
1 el 66 T11313 1h34¢ 29,87 548,82 548 48 okl t4
H af 126 =10,18 R, 84 29,77 827, 189 626,00 =13, 82
3 51,51 -8 ar 7,06 32,&7 643,55 642,97 20,79
‘ g1,47 ..a 79 7,28 34,48 635,94 835,02 214,33
5 s2,08 L0910 1,02 38,46 691_.!8 689,25 529,00
6 51,56 =10,58 3,02 44,53 749,44 717,35 €19.50
7 ci,10 {2.3% 11124 adiog 728,06 725,58 “13.98
RADTAL ROTOR SPD  {NLET ABS  INLET REL  AXI1AL VEL BIFFUSTON CHi
0SITION AT INLET Matk Np MACH NO qTlo FACYOR )
1 0:!88 0 921 0,359 0;122
? , 0:594 ' 1 Fody 0,245 0,131
3 0,809 19064 0,250 0,130
4 0,654 1,028 0;377 0184
5 0690 1,068 0,277 9,183
6 6,724 1;135 0,278 0,132
v 0.744 1:200 0,30% 0.0%4
RADIAL ROTOR SPD AX!T ABS exiT REL LOSS  TOT PRgSS POL'Y MOMEN RYSE/ STAT PRESS
'OSTTION AT BXIY MACH Np MACH No SOLINITY CORFFICIENT LOSS PaRAM urflclEch EFFICIENFY MEAS T RISE RISE COEFF
i 03470 4,920 0,149 0,049 813550 0;113
2 0,544 1, 844p 0,073 0,074 0,8216 0,522
3 0.9%8 . 1,6310 0,054 0,017 ;9570 0l139
4 0:547 1,742§ 0,033 0,009 56553 0,169
5 0,607 1,8890 0,045 o of? piBL79 0,166
6 D.428 2,510 0,061 ¢, 015 0:59v4 03118
? 0r634 217985 u T64 0.0?5 G.38%8 0083
RADIAL JReEnt (B8 TOT TRAY YOT  pixeq Tor (Flxen vor OVERALL m“:mmmm‘c;s““w“ s
‘0SITION PRESS RaTI0 TEHP RATIO PRESS 3aTIO TEKP RaTIO RMANCE PARAMETERS Th STATOR DATA STATOR DATA
L '5:8000 0;948 9;389 u}?ga 1,009  TERTORMANCE FIfED INST. FIXED INST. TRAV. INST.
2 10,0000 0,993 0,998 0,985 1,000 1 Pressure - 1458 0.98u8 0.
3 38,3000 0998 0,995 51948 £,000  poliropie Brriciency = gt
4 50,0800 0;972 g,ggg o;ogz : 1,030
5 70,0000 0:985 0y 9,788 1:000  porcent Design Speed w 100.0  Discharge Valve Settinge= 15.0
4 96,0000 0.968 0;994 0,982 1,080 . - 221,8 - 0.0
5 95{M“ _039“ 02“2 05967 1‘00!‘ Cor. Horzle Weight Flow: 9 Vone Schedule 0

1E Chock Fiow/Nor.Flow = 0.9702 TE Check Flow/Noz.Flew »  0.9709
Assumed LE Flow Cooff, = 0.9550 Asgumed T8 Flow Coaff, w  0.9350
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Blade Element Data For Undistorted Inlet Testing (Continued)
d2sari .
ROTOR BLADE RIM 2 NASA Tasx |
SLADE ELEWENT PERFORMANGE RESULTS

POINF NUMBER & READING NUMRER 3§  navg  2/2771970
RaDIAL REL INLET 485 INLEY CHRR LN  INCID ANG  INEIT ANG  INLET ABS  INLET REL TNEET aX  INLET ABS  IMLFT REL
POSITION FLOW_aNG FLOH_aNG LE ANGLE MN CH3R LN SUCT yRF VELOCITY VELOCITY VELOCETY TANG VEL TAMG VEL
1 83,07 i, 8060 3;47 n,rr <66%,62 ©1542,98 . b8k, TY o) t35R, 80
2 83,94 a, 59161 5,33 30 481,03 1493, 03 678,45 0. 1328786
3 A0,24 i, 86,01 L4 zo -bwzaﬁ 856,87 13081, 74 *#86,55 n, 1199;48
4 57.91 i, 52,54 5,35 -, 49 671,40 126,74 669,47 ne LILISL]
3 55,47 0, 49,71 3,76 -l,qa 852,37 140,14 443,33 0. 935,85
& 53.73 by 47,14 h,62 -1.04 601,61 991,02 577,71 0, 787,30
? 52,55 . 46,13 ho42 -1,48 598,81 953,66 568,74 t. 742,62
RADIAL REL EX!IT ABS EXI17 CHaR LN REL DFV REL TURN EXIT 4BS EXIY REL EXIT ix EXIT ARS ExIT REL
POSITION FLOW ANG FLOW aNG TE ANGLE . NG TE ANGLE VELOCIYY VELOCTTY vELOCITY TANG VRL TANG VEL
i 58.97 34,60 54,83 4,17 5,00 498,10 1084,35 558,76 416,04 g8, 20
2 58,90 34,50 54 42 4,48 4,04 682,10 1085, 86 sao 3z 384,35 920,03
3 53,35 38,44 50,48 7:47 4,88 . 745,14t 938: 20 560 "3 #4445 '757 58
4 48,65 &0, 46 43,79 4,86 9,27 714,86 819,78 541,54 461,88 619, 133
5 41,03 4i, 14 32,15 A58 14 44 729,47 728,18 ' 54B)25 479,03 477,06
] 30,05 4%.73 14,29 14,76 75,48 752,54 409,29 525,26 34t77 soi 50
7 19.97 51,60 . 8.00 11,97 32,58 844,88 563,23 518403 BLR, A5 160159
R4DTAL ROTOR SPD  INLET ABS  INLET REL  AXIAU VEL niFFuston cug
POSITION AT INLETY HACH NO MacH No Tl FanTOR
L 1356,60 0,618 114058 0,845 0,386 0,393
2 1328,66 0,634 1,389 0,826 0,387 0,412
3 1199.48 0,839 1,787 9,816 0,428 0,478
4 1668.15 0,624 1,173 0;809 0,459 4,517
5 935.065 | 0,435 1;057 . 9,852 6,472 0,554
8 767,38 0,595 8,984 31902 8,510 0,561
7 747,62 0,557 6.879 0.712 0.554 0.558
RADIAL ROTOR SPD  EXIT aps BXiT REL . LOSS  TOT PRESS . ADB " POIY HOMEN RISE] STAT PRESS
POSITION AT ExIT MACH NO HigH NO SOLIR1Ty. CORBFFICIENT LOSS PakaM BFFICIENCY EFFIEJENrY MFAS T RISF . RISE CRFFF
1 1344,24 0,593 0,971 1,134¢ JORLE 0,030 0.7835 0,7987 €, 94n5 0,783
2 1315,38 0,585 0931 1, 159u A S ¥ 0,027 §,8355 0, 8459 B,9860 0:305
3 119702 0.643 0,804 ;%5080 n,008 0,049 0.8741 08823 0.9813 0,382
4 1877,2¢ 0,612 0:704 1,4840 21123 0;024 g.as529 01,8670 06,0547 0,434
5 956,08 6,633 0p632 1,9060 “,055 0,011 0.9384 4,9402 fi,07%7 0,52%
6 836,27 6.655% ;530 2,270 £118 0,023 0,89024- b,68948 0,9562 0,997
7 886,95 0.708 b.489 . 2133940 T.136 0.027 0. 8858 6.8926 F.9581 8.427
S - VERALL MANCE' SUMMAR
9"304“6 -?Z:Em“g?x”] I ;:w "f" L ";” FIXED 30T TF!!FD ;” ’ mm:n;\cs DATA RO'f‘GR DATA ROTOR DATA
OSITION OF PRESS RATo YEMP RATID PRESS RuT10 TEMP RATIO PERFORMARCE PARAMBIERS
1 !fggdg 1 592 1 ”91 1;561 1 ‘4T g PARY FIXED IN5%. FIXED INST. 'm_Av. IRS®,
2 10,0000 i, 584 1,166 1,591 1,170 - Totsl Pressure Ratio = 1.5630 1.5805 1.5505
: :Qlﬂggg 1 ;g? lr!:: iy gsg 1 1:; Misbatic Efficiency = 0.%’651 0.3‘.’;86 0-323
4,0000 3 1.9 1 1 {oncy = 0.8555 0.876 .
5 70,0000 1,574 1,15, 11571 :f-s? Folytrople Efficiency .
[ 90,0004 1 545 1190 1,538 1,147 .Parcent Deeign Bpeed & 100.1  Discharge Valve Settinge 11.0
? 98,0000 .1.603 teree 1184¢ “1%0  Gor. Nossle Weisht Plow 219,33 Vano Scheduls « 0.0

IE Check Flow/tow Flow m  0.9959 T2 Check Flow/Fow Flow =  0.97h4
Aspuned LE Plow Coeff, m  0.9850 Assumed TE Fiow Coeff, =  0.9500
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Blade Element Data For Undistorted Inlet Testing (Continued)

d22a78
SYATOR BLADE ROW I NASA Task |
L BLADE FLEHENY PEAFLAMANGE RESULTS
POINT NuMBER 5 READING WVMPER 30  DATE  3/2771978
RAD1AL REL {NLET  ABS {MLEY CHBR LN INCID ANG  {NCID ANG  INLET A5  INLEY REL INUET ix  INLFT ams  INLET REL
POSITION FLOH ANG I‘Low ANG LE aNGLE HN CM3R LN  SUCT SURP VELOCITY VELOEITY VELOCITY TANG VEL TANG VEL
1 152 19,47 22,985 701,499 563,80 417,84
2 34*02 39,11 a5, 09 693,14 574,46 387,74
3 36,49 39,01 <?,52 747.00 800,27 444,02
4 37,97 39,89 59,83 744,70 585,04 457,728
5 3A,359 40,84 =2, 47 750,04 541,02 468,90
6 43,87 42 22 (L 768,71 551, 44 515,40
7 47,38 42,76 4,62 813.76 845,12 593,438
RADIAL REL EXIT ABS FXI1T CMRR LN DEY TURN EX!T aBS EXIT REL E¥IT ix FX1T ARS EXIT REL
POSITION FLOK ANG FLOW NG TE_ANGLE ANG TE ANGLE VELOC]TY VELOCITY VELOC!TY TANG YEL TANG VEL
1 29,73 211,13 9,40 3A,26 532,5¢9 532,14 Tih.10
2 v?,6¢ «10,10 - 7 19 36,83 603,52 402,46 “27,45
3 N =8,67 9,78 35,98 629,63 829,29 .10,03
4 v1.74. ..s 75 7,04 39,71 592,47 591,24 "1%,97
5 e1.70 La%,10 7,40 40,09 405,25 403,49 37,97
6 e1,69 215,58 R, 89 44,76 594 1y 592.n5 =17,48
? a7, 46 P 9.9 49,64 590,53 587,49 %25,31 .
RADIAL ROTOR SPD  INLET ABS  INLET REL Axm VEL nirFFustoN cHY
. POsiytoN AT INLET | RaCH ND MACH NO 3arlo FACYOR ,
1 0:5%6 0,944 0;444 0,203
2 0.595 1:049 0,323 o.aze
3 0,647 1,048 0,335 £ 243
4 0,647 1,009 B)387 o 298 -
5 0,861 1,020 0,372 0,333.
6 0;663 1,073 b, 388 0,334
7 6.787 t.676 0,453 0.264
RADIAL RBTOR SPD BXIT aBS  EXiT REL L03S ~ TOT PRESS UL POI'Y MOWAN RISE7 STAY PRESS
rosITiON AT EXIT HACH No MACH NC soLIniTy coEFrrrrEur LOSS PA%aM  EFFIZIENCY EFFIGIENRY MEAS Y RISE RISE CnEFF
1 0,449 1,5234 £,145 0,047 0,499 0,18%
2 0,517 1,5449 :',nt:i 0,014 0.9728 0,211
3 0,536 1;6310 0,044 05084 9;85n¢ 0,225
4 0,504 1,742p 9,023 0,007 0.8708 0,778
5 0:528 1,a890 7,075 0007 6,9227 0,310
[} 0. 510 2,0510 d 0(0 04010 g,Bb‘? 0 Jil
? 0.505 217986 51083 0,020 0.6173 81260
.'umitn. PERCENT ;RA\' TOY  TRAV YOT  FIXED TOY  FIXED Yol OVERALL PERFORMANCE SUMMARY
POSITION TERSION 'PRESS RGTID FEMP RATIO PRESS 3aTIo TEMP RiTIO
1 5,0008 0:450 03985 0.948 1,000  PERFORMANCE PARAMETERS %w STATOR DATA STATOR DATA
2 10,0004 n,¢95 1,004 0991 1,000 T. FIXED INST, TRAV. TNST,
3 30,0000 0,988 8,998 B;989 1,000 Total Pressure Rotlo = 1.5630 ¢.9389 0.9825
4 . 50,0008 0,981 0,995 0, f994 1,(_100 Polytropic Efficiency = 0.8555 0.9T5T  esmemm
5 70,0000 0,491 03996 0, 994 1,800 .
) 90,0000 ﬂ 984 0,997 0,990 1,940 Porcent Deaign Speed w 100.1  Discharge Valve Settinge= 11.0
7 95,0000 0.944 D964 0.976 1,000 Cor, Horzle Welght Flow= 219,33 Vane Schedule = 0,0

IE Chack Flow/Not.Flow =  0,9795 TE Check Flow/Noz.Flow.=  o.g78%
Asgumed IE Plow Coeff. = 0,9550 Assumed TB Flow Coaff. =  0.9350




79

B22770 Blade Element Data For Undistorted | nlet Testing (Continued)

JF0TOR BLADE ROW < NASA TaSK |
ALADE ELEMENT PERFNRHANCE RESULTS

POINT NyMger 2 READING NUMBER 27 DATE  2/2771970
RAD]AL REL INLET  ABS INLE? CMBR Lh  INCID ARG INCID 4.6 [NLET ABS  INLET ReL THLET ax  INLEY 4BS  INLET REL
POSITLON FLOW_ aNG FLOW_aNG LE ANGLE MN cnaa LN SucY sge- VELOC]TY VELOCITY VELOC) ¥y TaNg yEL TANG YEL
1 84,560 iy 60,68 4,00 1,30 849,98 1505,62 544591 0, 1350, 11
2 63,32 i 5961 3,71 ﬁ 68 849,66 148!,45 667,31 0, 1328,19
3 48,77 i 56,01 2} 116 8:30 670,63 1373,%52 670,61 0, 1194,67
4 58,63 i 52,586 6,47 ;23 652,98 1251 60 451,10 o3 1067,77
5 56,04 a; 49,74 T 4,38 -0,45 436,39 113§,92 429,54 0, 934372
4 54,35 i, 4748 ,24 ~§,42 588, K0 989 47 564,46 0y Y701
? 53.¢7 i, 46,13 7,34 -5,58 575147 9413 549, A5 0. 742,36
RAD]AL REL EXIT ABS EXIY CHRR LN REL DEV REL TURN EX!T 4BS EX1T REL EX1Y ax FX1T ARS EXIT RE
POSiTION FLOW ARG FLON_aNG TE ANGLE AVE TE ANGLE vELoc;tv VELOCITY VELOCITY TANG vaL YaNG yEL
L 57,72 45,90 54,80 y d2 4,88 127,48 1028,42 548,99 175,24 BSR, S0
2 57,94 38,28 54 a2 ¥p12 5,78 740,77 10338, 147 556 Ry 439,48 87n, 43
3 55,07 41.63 50,68 1,39 A, 70 747,24, 596.34 ssu.oo 439,48 706,91
4 49,17 43184 43.7% 3,38 9145 7n5 ur 777,83 508,47 45875Y 'SAK, 51
5 47337 43,83 32 15 9 22 14,87 724, 102 693,19 519,48 454,46 - 487,28
6 37,42 48,73 14,29 14,13 21,93 719 95 584,28 478,62 534,78 299318
7 1al91 51025 EHY 13101 34.56 803,01 517,38 479,65 442031 164,35
AADIAL ROTOR SPD  INLET 485  INLET REL  AXIAL VEBL BIFFUSTON CHY
T POSITION AT INLEY MACH NO MaCH NO T FACTAR
1 1358, 14 0;603 1:3986 0;851 0,434 0;426
2 13?u,19 0;627 1,382 u,534- 0,409 0,448
3 1194,67 0623 1,277 0,821 0,445 0,540
4 156777 0;6086 1,141 0,751 0,495 0559
5 934;72 0591 1,048 0423 0;594 0;607
6 787,04 0;542 f:%05 9,834 ;552 0,820
7 742,36 0i532 o.aaa 6.872 ) o.sns 0.628
RADIAL RDTOR SPD X7 a8s EXiT REL LOSS  ToY PRESS ADB POLY MOMEN RISE/ STAT PRESS
POSITION AT EXIY KacH NO MacH NO SOLINITy GOEFFICIENY LOSS PARAK EFFICTENCY EFFICTEch HEAS T RISE RISF COEFF
1 1343,76 0614 FLLL] 1,3343 9,165 0y033 0,799 8n52 0,9794 0,313
2 1314, 191 6,605 py B84 1,3690 0;129 0,025 08381 o jaar7 0,9932 0,336
3 119& 4p 8627 6763 1,504 ol094 0,049 0,8899 9,807 0.96R2 g,421
4 1074.82 0,603 0,665 14840 07102 0,020 0,2848 §;8925 B, 9548 03499
5 955,74 0,624 4,998 1.%0680 0,058 0,012 0,9380 94,9420 60,9409 0,540
6 835,97 0;622 0,488 2,2178 0,118 0,002 0,8970 06,9033 0,926 0,671
t 806,66 al699 Ged4d 2i3396 G.146 o029 DorBas 0.89478 0.9465 0.706
nng;nt Irzrcmr' ;:AV TOT _ TRAV YOT  FIXEG TOT  Flixed YoY OVERALL PERFORMANCE SIMYARY
POSITION LEPSIOR PRE RlTlD TEHP RATIO PHESS 3aT10 TEHP RuT1O o
: 50000 1ia9e 0513 o 1135 | 1107 PIRIOMANE ManGTERS STATE BAZL Sonon b Roron oame
2 10,0000 684 1,187 t.681 1,192 * o gEREe e
3 30,0090 1715 17195, 13704 1]185  Total Pressure Ratta = 16239 L6463  Lésw
4 50,0000 1,648 117 1;832 1;170 . Misbatic Bfficlency = 0.8518 0.8776 0.8607
5 70,0008 1,624 1,163 1,604 1,154 Polytropic Efficioncy = 0.8616 0.8859 0.8703
] 95,0000 1,563 1,156 1,561 1,1%2
7 95,0000 1. 653 1,475 1,872 1,197 Parcent Design Speed = 100,0 Discharge Velve Settings 9.0
Cor, Noczle Waight Flow= 217.1T Vene Schedule - c.0

LE Check Flow/Noz.Flow = 0.9908 TE Check Flow/Noz Flow =  0.9719
, Asoumed LE Flow Coeff. = 0.9050 Acsumed TE Flew Cosff. = 0,9500


http:549.iS9'.46

G9

822775 Blade Element Data For Undistorted 1nlet Testing (Continued)

STATOR OLADE ROM o NiSi TasK f
BLADE ELEMENT PERFORMANCE RESULTS

POINT NUMBER 2 READING NUM9ER 27 DATE  A/2771978
RAD] AL REL INLEY  ABS INLEY CHBR LN fNCIO ANG  tNEID aNG  INLET xBS  INLET REL INUET X INUET 48S  INLEY REL
POSITION FLOW ANG PLOW_ANG LE ANBLE MN CHM3R LN  SUCT SURF VELDC}YY YELOEITY VELOCTY TANG VEL TANG vEL
1 &My 78 39,47 {28 730,96 553,88 474,98 -
2 37,70 39,41 ai, 4L 721, 135 570,75 441, 0n
3 :o &7 39,01 .Ao 766 u 589,A4 489,21
4 41,30 39,80 159 732, 548,48 483,46
5 41,12 40,846 n 26 745 M 558,87 487,92
6 46516 42,22 a 94 723,48 496,07 517,55
7 50.74 42,78 7.48 802,%0 504,70 816,87
RAD{AL REL EX1T ABS EXIT CHER LN , DEV TURN EXIT ABS EXIT Rgl LEXIT AX FX!T ARS EX1? Rl
POSITION FLOW aNG  FLOW aNG YE_4NGLE ANG TE ANGLE VELOCIYY VELOE!TY VELOC]TY TANG VEL TAMG VEL
1 £2,43 s11,13 878 43,17 533,90 533,91 127,67
2 =?,4o 10110 7,70 40,10 597, 192 596,46 nzs 02
3 1,88 08,87 fi 45 38,09 620,51 620,02 17,10
4 s, 41 £8.75 e 42,81 554]34 554,76 =13 65
5 c{,38 .s%,10 1,72 42,50 535,63 535,33 412,88
é s, 23 *10,538 16,35 48,39 5:.3 27 511,68 <2,08
b a?,%1 2,36 9,88 53,24 504,55 502.45 521,99
RADIAL ROTOR SPD  1NLET aBS  INLET REL  AXIAL VFL ' DiFPUSTON CHY
PESITION AT INLET KacH o HicH No ATl0 FACTOR .
) 0,617 0; 903 0,494 0,241
2 0, {615 t fuas 0,3A1 0,263
3 0;653 1,051 0,379 8,277
4 0,428 1,010 0,436 0,355
5 0, f64g ;958 0,437 0,402
6 0;626 1,930 0,442 0,448
7 01694 0.9%7 0.5%7 0,360
RADTAL ROTOR S5PD EXIY aBs EXTY REL LOSS  TOT PRess AnB PoL'Y MOMEN RISE} STAT PRESS
POSITION AY EXiT MACH NO HaCH MO SOLINITY GOBPFIGIENT LOSS PARAK §FFICIENCY EFFICTENSY MEAS T RISE RISE COEFF
{ ’ 0446 1,5238 0,154 0,9%0 Bi52a9 : 0,224
2 0,502 1i8449 0,493 9,017 ,8370 0,248
¥ 0:924 1;6316 0i047 o.on 0,8178 0;2%4
4 0,449 177420 6,086 8,010 18478 0,533
5 0,456 1,4800 o 044 0,011 §,8483 0,378
& 0,434 2,510 052 0,013 6,%029 o, ta22
7 0.428 2.8980 u 1002 0.0p2 0.6143 0,334
nibu% BT;‘EER"FTII“:I;H ;nav ror ;RIV TOT  FIXED TOY FIXED YOT OVERALL FPERFCRMANCE SUMMARY
POSITION 2 PRESS RiYIO TEMP RATIO PRESS R4TIO YEMP RATIO -
" 5’5505 0l 445 5488 0f 064 1 000 PERFORMANCE PARAMETERS STAGE DATA STATOR DATA STATOR DATA
2 10,0800 | 8io8s 1004 0iv8s 17040 FOGD THST. FIGD INST, TRAV. INSZ,
3 30:0p00 T 8,992 0,988 1,000 Total Pressure Rotio = 1.6239 0, 9853 0.9768
4 50,0000 0,982 0,994 0,992 1,000 Polytropic Efficiency = 0.8616 09725 e
5 70,0000 0;979 0:993 0l986 1,000
6 90,0080 03987 gy 906 0,988 1,040 Fercent Dasign Speed = 100,0  pigcharge Vaive Settingm 0940
7 95.0000 0i926 0,983 0.974 1.000 Cors Forzls Weight Flovs Z21T.17  vane Schedule . 00

IE Check Fiow/Not.Piow = 0.9TT0 = Check Flow/Noz,Flaw =  0.9705
Asouzod IE Flow Cooff, w Q. 9550Ausumed TE'Flow Coeff, = 0.9350
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RADIAL
POSEITEON

O A Gl AT

RADTAL
PoSivioN

SEONUN A DS

RADIAL
POSITION

L S TR

RaDIAL
POSITION

SO e AP

RADIAL
PES{TLION

g O AN S Gl B

REL IMNLET ABS INLEY
FLOK ANG  FLOW_ANg
£%5.17 i,
64,27 a,
61.74 n,

63.00 n,
57,88 fiy
54.00 i,
54,89 n,

REL EXIT i8S pPxtY
FLOW aNG FLOW aNG
56,54, 44,04
57.05 41,49
55,78 44 54

48.99 an, 40
41,85 47, +35
34,88 59,35
17.97 54,67

ROTGR SPD INLET aBS
AT INLET Hacu NQ
1358,56 Q, 1584
1328.62 0,595
1199,06 0,597
$fi68,12 0,572
935,02 0,549
787.27 0,504
742,60 0.5086
ROTNR- §PQ EXIT aBS
AT ExIT MaCH NO
1344,20 0.633
1315.34 0.612
1196.99 0,419
1077.17 0,409
954,55 0,612
834.24 0,595
8046.92 0,498
PERCENT TRAV TOT
DUERCION PRESS RaTio
5,0000 1,781
19,0060 1,754
30,0000 1,769
Sn_ggug 1,707
78,0000 1,681
9¢,0000 1,586
$5.0008 1.702

Blade Element Data For Undistorted inlet Testing {Continued)

FOTOR BLADE ROW = HaSa TaSK |

BLADF ELEMENT PERFORWANELE RESULTS

FoINT NUMBER 4 READING NUMAER 20  DATE  3/27719%8
CRBR LN INCID ANG  INCID A%Q  INLET 4BS  INLET REL TRLET ix  INLET i8S  INLET REL
LB ANGLE MN CH3R LN  SucT qunr VELOCITY  VELOCITY  VELOGIFy  YuNG YEL  TaNG VEL
6060 4,57 1, ? 633:92 1499,01 428,46 0, 1338,54
59,81 ,66 153 642,55 1:75 68 640 9 0, 132462
56,01 .73 1.27 b4d,84 1381.34 644143 L 1199,06
52,58 T, 44 1,50 413,88 1234,34 416,80 0, 1868, 42
49,71 17 . i, 138 595,16 1108,37 586,91 6, 935,02
47,44 A, 89 i, 123 553,20 962,20 530,96 0, 787,27
46.13 8.7 7 854,08 924,74 5231151 . 24253
CHBR LN REL DEV  REL TUAM  EX!Y aBS  EX1T REL EXIT iX  FYIT A8§  EX!IT #fL
TE AMGLE ANO TE ANGLE VELOC!YY VELOC!TY VELOCTYY YANG VFL TANG VEL
54,80 £,74 8,43 755,88 984,24 542,06 q2d.14 326,04
54, 42 C 2,83 ? 22 724,98 098,49 542.%6 478,25 837,08
50,48 2.10 By 906 730,10 860,2% 520,27 512,03 854,95
43 79 5,29 11,00 710, 0% 748,22 489,57 514,11 56%, 06
32,15 9,70 16,03, 713.3¢ 449,82 482,50 523,43 a3p,22
14,29 28,59 21 12 . 690,83 5:5 a9 419 40 543,85 99: 39
6,06 0.97 36183 816,88 138193 465,02 #56,12 150050
INLFY REL  AXIAL VEL BiFFuStON vl
MACH ND QLTI FiCTOR .
1,187 0,862 0,474 9.451
1,367 0,847 0y hdy ¢.4710
1,762 0,107 0,493 0,538
1,141 0,794 0,520 8,545
_ 1022 0,522 0,539 0,638
0,843 8,790 0,594 o, 685
‘B A49 is888 0,619 0.661
ExiT mEL . LOSS YOT. PRESS | ADB POLY MAMEY RISE; SYaY 225§
MagH uO SOLINITY COEFFICIENT  LOSS PARAM Frrlclgvcv EFFICIENTY MFAS T RISE RISE CrEfy
0,825 1;3349 ",182 0,038 0,7886 0,8044 9,9454 0,337
DsA44 1,36%0 "L136 0027 08439 8,85%1 0,97%4 0,358
g.72% 1,5089 IR EE 0;0670 0.8872 §;8947 T 0L eTHd 0,447
1636 1,6840 14161 0,820 0.8945 §.9070 n, o552 0,528
8,557 1,%050 2,085 0,013 09358 Gg94n2 06,9453 0,618
Q445 2,2170 y116 0,021 0.,9062 b,9122 0,9749 0.738
0:4%0 2,139 *i159 0,032 p.882% b.8897 n.9148 0,770
TRivV Y?T, FIXED TOT  FixFn TOT OVERALL PERFORVANCE SUMMARY
FEMP RATIO 'PRESS %ATID TEMR RaT1O ; STAGE DATA ROTOR DATA ROTOR TATA
1,235 1;738 1,218  PERFORNANCE PARAMETZRS FIXED INST, FIXED INST. TRAV. INST.
i':gg 1';22 : fg: Total Pressure Ratio = 1.6761 1.7020 1,72kt
AT 11689 1 1a- Alfabatic Efficlency = 0.8504 0.87716 0.8630
i;175 1:“0 13“3 -Palytropies Efficiency = 0.8609 0.8865 0.8730
%:}:2 :!:g: 151:3 Percont Design Speed = 100,1  Discharge Valve Set:tmg- 7.5

1E Check Fiow/Noz,Flew
Assured LE Flow Coaff.

Cor. Hozzle Weight Flow= 232,65 Vane Schedule 0.0

L 0.9793 TE Check Flow/Noz.Flow =

0,9653
- 0,9850 Aspuned TE Plow Cooff., =

Q.9500
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Blade Element Data For Undistorted i nlet Testing (Continued)

n27876
STATOR BLADE ROW = NASA TASK |
. ALADE ELEMENT PERFORMANCE RESULTS | _
POINT NUMBER & READING NUMRER 29 DATH  3/2771970
RADTAL REL INLET  4BS INLET CMaR LN INCID 4NG  INefD ANG  INLET aBS  INLEY REL TuLET ix  INLFT A9 INLET REL
POSITION FLOW ANo FLOW aNG LE ANGLE MN CH3R LN  SUGY SURF VELOCITY VELOCITY VELOCTTY TANG VEL TANG VEL
1 43,87 39,47 4,44 759,07 547,24 526,04
2 an, re 39,14 1,70 734,50 555 03 480,00
3 42,63 3901 3,62 755,63 555,74 %1y,%4
4 av,99 39,80 4_.19 T3 527,23 509,00
5 44,72 40,064 3,86 731,84 517,82 517, "re
é .u,-m 42 22 7,68 690,14 441,48 szd,ss
7 52,24 42,76 0,45 802,73 4BBhay 829,93
RADIAL " REL EXIT A0S ExIT cKER LN nev Tuny ExiT a8s ext? REL EXIT ix EXIT ARS Ex1t REL
POSITION FLOW ANG FLOW_aNG tE, anpLE ANO TE ANGLE VELOCTTY VELOCITY VELOC]TY TANG VPL TANG VHL
1 ol ;131 211,13 9,82 45,17 552,20 552,4% =12,58
2 wi, 29 -10 10 6l8y 42,09 669149 609,10 13,89
3 i, 61 87 9,48 42,02 8014 .47 601,49 8,37
4 .63 .-a 5 9,38 u 38 843,33 542,49 5,97
5 1,2 .e9,10 18,35 43,5; 499,09 497,90 10,%1
& RISY: =10, ‘58 17,68 47,80 451,68 460 i5 15 00
1 «d,04 ~52136 8,32 58,29 456,20 53141 i3z.0%
RADIAL ROTOR §°D  [NLET A9S  INLET REL  AX]AL VFL niFFUSION 171
POSIYION AY TNLET KacH No MACH NO airlo0 FACTOR
1 0,676 1;00¢ 4,505 9,2%6
2 0,62y 1,09 o IR8 0,278
] 0,642 1,053 0,408 o, 1298
d 0,627 1,029 01455 0,379
5 0,629 8,962 0,499 0,432
4 0,594 1;042 9,507 0,903
y 0,694 0929 0.625 0.387
AADTAL RAOTOR SPD EXIT 8§ Exir nEL L 055 YO PRESS Aba POIY MGHEN R1SE/ STAT PAgSS
POSIYION AY EX!Y HiCH NO MicH KD LINTTY COEFFICTENT LOSS PARAM  EFFICIENCY EFFIZIENrY WF4 Y RISE NISE COEFF
i 0:458 1,5?30 1,181 0,043 ,5583 0,234
2 6,589 1,5449 2,047 0,085 D,8941 0;230
3 0,505 1,316 o, 049 0,015 5, 6107 0,275
4 0,457 17424 £,048 0,014 B,84a1 0,337
5 0,422 1,9820 1,0%9 0,016 B;Rt72 0;409
6 £.395 2,f510 ", 097 0,024 0:9113 0,482
? 0.384 2.0980 4,098 0,023 0.5850 0:360
mium, PEACENT °  YRAvV 14T TRAV TOT  FIXED '0T  FIXED 1AT OVERALL FERFORMANCE SUMMARY
posirion DMERSION PRESS RATIO TEMP RAT1OD PRESS AATIO TEMP RATIO STAGE DATA STATOR DATA STATCR DATA
1 5,3000 0,945 0;988 9;948 1,600  PERFORHANCE PARAMETERS FIXED INST. FIXED JNST. TRAV. INSI.
2 10,0000 0,991 1,044 0,989 1,000 .
s Same ol sl olaes jad Rl Ws ogy e
4 so,f0dg 0.98¢ ovs 6,969 1,0y0 .
: e s B Gt D e om0 ptocee v setiser 7.
7 95,0008 0.4 64981 5971 shggp  Core Nozzlo Welght Flowe 212,65  Vame Schedule = 0.0
) IE Chetk Plow/Nos.Fiow @ 0.970% TE Check Flow/Not.Flow =  0,9885
Angunzd 1E Plow Coeff, = 0.9550 Assumed TR Flow Coeff. m  0.9350
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Blade Element Data For Undistdrted {nlet Testing (Continued)

822870
AQTOR BLADE ROM I NASA TASK |
N N BLADF ELEHMENT PERI ~«MANCE RESULTS B . .
POINT NUMBER X READING NU“+4FR 28 DATE  2/2771970
RAD1AL REL INLET  ABS INLET GMBR LN INCID ANG  INCID ANG  INLET 485  INLET REL INLET ix  INLET ARS  [INLET REL
Postrion FLOW ANG FLOW_aNG LE ANGLE MN GM3® LN  SucT SyuRF VELOCITY ' VELOCITY VELOCITY TANG VEL TaNG VEL
1 66,37 ; 49, 6c 5. *7 3.97 596,79 1484,18 594,20 e, 1355,03
2 65.41 0, 59,61 5,80 .77 609,88 1461, 44 407,74 0, 1321, P11
3 61.94 fy 56,01 5,93 ‘1.47 638,94 1358,26 638,092 o, 1198,59
4 87.43 a, 52,56 9,57 5.73 566.24 1708,%6 B84, 61 6. 106770
5 59,19 g, 49,7 9,48 . 2,49 565,15 1092,24 557,32 s 934,46
& 57,63 . 47,11 107652 2,86 519,75 . 943,11 . 498,R4 0. 755,97
7 56,56 nl 46,13 18,43 »,53 515,86 903,84 L9074 6. LLEDR 1
RADIAL REL EXIT ABS EFX1T CHAR LN REL DEV REL TURN EXIT 4RS EX{Y REL EX!T WY BXIT ARS EX1Y REL
POSIYION FLOW aNG FLORW ANG TE ANGLE ANG - TE ANGLE * VELOCITY vELOCITY VELOC]TY TANG vEL TANG VEL
1 56.17 n. 18 54,80 1.37 10,20 773,48 926,28 515,08 575,19 T4R, 49
2 56.09 45,15 54,42 . 1,67 9.32 749,13 946,35 527,46 530,76 784,57
3 53.34 44,57 50,68 2,86 8,40 725,36 835,13 498,58 526,69 . 869,84
4 45,59 49,06 | 43, 19 4.99 13,54 718,45 711,98 470,85 542,41 833,94
5 43,09 49,84 32,15 if;94 16,11 899,78 420,48 452 32 537, 4% 423,07
& '36.20 5464 14,29 21,91 21, 143 478,17 486,43 388,52 551,53 284,39
b4 i7.7c 56.06 . B.od 870 38186 806,084 478,72 445,83 484,00 147,61
Rabial ROTOR SPD  INLET 485  IMLET WEL  AXVAC VEL oiFFUSTAN cHi
Postrion AT INLE? HACH ND HACH NO- 4110 FacYNR X
1 £3518,03 0,552 1,369 0,867 0,52 0,459
2 1328,14 0.56% 1,349 0; l8sa 0,484 0,477
3, 1194,5¢ 0.592 1,958 0y7%0 0L514 0,558
4 1047.78 0.524 RELEE 0,834 0.,54% 6,594
5 934,66 0,519 1,004 0,812 0.561 0,662
6 75@.97 0,476 © 0,863 0,77¢ 0,629 0,719
7 742,31 0.472 0.827 8i912 0,634 0.733
RADTAL ROTOR SPD KXY aBs EXIT REL LOSS  TOT PRESS ADB - - POIY HAMEN RISE; $YaT PRESS
PoOsITION AT EXIT Kacw No MACH N0 soLinlty coerrlrlsut LOSS P4RAN  EFFIGIENCY EFFIGIENFY MEAS T RISF RISE CHEFF
1 $343,68 0,645 a;77L 1,334p ~ 287 G043 07761 09,7914 f.9799 0,346
2 1314,83 0,629 0,794 1.1690 WL YL 4,035 Be8110 0,8240 ¢ B,974% 0,367
3 1196,52 0:612 0,785 1,508 *1119 g a2 . §,8722 0,8802 t,9668 0,471
4 1876.74 0,609 6,604 SRLELY: “ tto L0022 98916 n,8906 B, 9481 ° 0,544
' 5 955,48 0:598 0y530 1,90469 *, 086 6,014 0.92n3 0,9258 n,o27e 6.646
& 835,92 0,582 Dy417 2,717 Tp128 0,023 0,9039 a,%1n3 09,9129 0,784
? 806,61 0.692 Bratt 2,339 So186 0,038 0.8762 i.B87R7 0,9007 0,835
m?m EERCENT ;gnv TOT . TRAV TOT. FIXEG TOT  FIXED ToOT , OVERALL PERFORMANCE SUMMARY
PO ITION OMERSION PRESS RATTO TEMP R4T10 PRESS 3ATID  TEHP RaTIO STAGE DATA ROTOR DATA ROTOR DATA
i 2.0600 1,835 1,9;4 1,831 1,236 FOUORMARE PARAMETERS FIXED INST, FIXED THST. TRAV. TNST.
2 14,5600 1,814 1,235 1:804 1,277
3 34,8000 1,797 1,218 1,779 11265 I§§:§ 5::”;:;: fatlo - 1.7037 1.7377 1.7517
4 50,4000 1745 13199 1,723 1189 eremic BEfiaiocys o o.gﬁal 0.8613 0.8505
5 78,9000 1,678 13176 1;660 1iy70 v ¥ 0.84%05  .o0.8717 0.8619
& -90.0000 - - 1.405 1,153 1,620 A, 144 Perfont Design Speed = 100.0  Discharge Valve Bettinxe
7 95.0008 1.743 1191 1.61% 1,168 Co¥. Hozzle 5e13}1:: Plows 204,03 Vane Scls:edu.lo v g:g

LE Cheek Flow/For.Flew m 1.0773 TE Check Plow/Noz.Flow = 0.9718
Asgumed 1IE Flow Cooff, w 0.9850 Ansumcd. TE Flow Coaff, = 0.9500
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- Blade Element Data For Undistorted I nlet Testing (Continued)

dze0¥d
STAYTOR BLADF ROW = NASA TaSK |
L BLADE FLEMENTY PERFAFw.NGE RESULTS
BAINT NUMBER 3 READING NUMAF! 28 DATE 272771078
RADIAL REL IRLET  ABS INLET CHBR LN INCID 4NG  IMCID ANG  INLEY aBS  INLET REL TNUET 4% IMLFT 4RS  INLET RE,!
POSIYION FLOW iNG FLOW ANG LE aNGLE MM cMan LN SugT SuAr VELOC]TY VELOEITY VELOC)TY FANG VEL TANG VEL
i 47,99 39,47 n.S2. 776,89 519,91 577,27
2 salny 39,14 5,46 758,38 840,24 532,14
3 44,78 39,01 5,69 744,86 531,75 524,08
4 4A,74 39,80 4390 739,45 506,35 537,44
5 47,10 40,85 4, 124 F14,44 R4, 42 521,35
6 52,47 42,22 (A,28 674,64 408,48 531,76
y 53,46 42.76 14590 794,67 469,00 437.%n
RADIAL REL ExiT  aus ext? CHBR LN " DEY TURN  ExXIT aBS  EXIT REL  EWIT ix  e¥X1Y 48§ EXIT REL
PosSiyION FLOW ANG FLOW_ANG TE_ANGLE ANA TE ANGLE VELOC!YyY VELOEIY VELOC!§Y FANG veL TANG VEL
L of, 22 211,43 16,91 AR,y 573,47 373,86 £2,18
2 -g,gg ~10.18 9,91 44,70 416,13 616 i0 2,03
3 1,09 5,87 9,88 4%, 69 556,77 586,44 10.30
4 1,02 ] 2.7 45,68 529,51 528,84 9,45
5 .01 .29,10 i, 14 48,09 470,42 459,34 8,34
6 8,18 <id, 158 n.u 49,29 419149 417,78 23 18
7 -3.78 232,36 8,58 57,44 400,84 400,64 226,85
RADTAL ROTOR SPD * INLEY 4RS  INLET REL  AXTAL VEL piFrusion 4}
Posliylton AT INLEY HACH 8O HACH NO 2tl0 FACYAR ,
1 0,647 {104 0,506 2,251
2 0.437 1140 0,415 8,278
3 0,833 { 1103 g,427 0,296
4 0,828 11044 0:487 0,363
5 0,612 0, P969 0,534 0,453
6 8,579 1 to2s 0:598 0,530
? 0.868¢ 5,067 0.6482 0.380
RADIAL ROTOR 5PD BX{T aBs EXIT REL 05§  YOT PHESS L POLY MOKEN RISE7 STAT.PRESS
POSIYION AT ExlT HACH NO HicH No soLIniTy cuef‘nctsur Loss panaMm  EFPIEIENGY EFFIEIENAY ME4s Y RISE RISE CARFF
i 0.47% 1,9230 Tpaad 0,047 0.5644 0,283
2 0,514 1,5440 €,0%1 0,047 95,8284 8, 1259
3 0499 1,4310 ro068 0,02¢ 0:7742 0,276
4 0,443 1,742 n,081 0.023 85,7552 0341
s 0,3%4 1,604 r.0r5 ay020 hioon? 0,431
6 0,353 2} (1518 t,138 0,034 i,8675 0,510
7 0.343 2.0980 ~.185 0.025 G.52n6 0.354
RADTAL nﬁ[‘fggﬂ TRAV TOT  TRAV TOT  FIXED YOT  FIxED 0¥ OVERALL FERFORMANCE SUMMARY
POSITION LER PRESS RATIO TEMP RATIO PRESS 7ATI0 TENP RaTIO STAGE DATA STATOR DATA STATOR DATA
1 %,0900 0644 3;986 6964 1,000  PERFORMARCE PARMETERS PIXED TNST., FIXED INST, TRAV, TNST.
f 9 .
PR MM B D I pmmemsue o g o o
. 55,1000 0968 3,992 8;981 1,800 olytreple Ritislensy +S403 0.9751 R
b 70,0900 0,972 9,994 8,983 1,090 pyrcent Destgn Spoed = 100.0  Discharge Volve Bett
6 90,3000 0081 1,001 11972 1,000 P o ge Volve Betting= 6.0
¥ 95 5600 n ‘806 3081 81970 1! 060 Cor. Nozzle Weight Flowe 204,03 Vane Schedule « 0.0

L% Chack Plow/Nos.Flow =  0.97690 TE Check Flow/Noz.Flow = 1.01'39
Asguned IE Plow Cosff. = 0.5550 Asgumed TE Flow Coeff, =  (,0350



n303¥0 Blade Element Data For Undistorted Inlet Testing (Continuedy
ROTOR BLADE 304 o KNASA TASK |

BLADE ELEMENY PERPIQMANCE MESULTE

PoiNT NpHelR 12 RERDING NUKJER 72 DATE 3/ 3s1970
maniaL REL INLET  ABS [NLSEY CHBM LN INCID N4 INEID ANG INLBY 4BS INLEY REL INLEY ax INLEY A4BS INLEY REL
PosryioR FLOW ANG FLOK ANG LE ANGLE MN CHBR LK  F0CT SyRf VELQGITY YELDC!YY VELGELTY TANG VEL TANG VEL
L 64,44 0. 60,40 3.8 113 722708 1865,22 T16,54 0, §496,p8
2 63,37 0, 59,41 3.7 8.7 TEsTLT 1637,83 733,59 o, 1463012
.3 60,74 0, 56,04 4,78 8,24 7404773 1544,02 Tap, 7y 0, £320,44
4 98,59 8, 52,54 6,03 8:49 720:35 1379,29 748,28 0, 1475,24
5 58426 . 49,74 4455 vh, 24 897747 1243.66 §87,8¢ B in2¢,88
6 54,59 0. 47,11 7,48 vhetd 642704 1078,82 616,24 B, 868,97
7 33,54 ¢ 44,23 7.4 20,69 835774 1035,92 804,23 6, 517,77
RILHY Rl gX17 ABS gXIT CHa® LN Rzl DeV Ryl VTdRN  gXx1T 458 g%17 Rel EXIT aX EXIT 48§ EX!IT Rgl
Postyiol PUDY ANG  FLOW aNG 4B aNGLE FLIY #9606 VELOclrY  VELOCITY  VELOCIyY  yANG VEL  vANG VEL
1 61.%5 33,25 54,80 6,55 506 743399 1243,03 595,42 390,43 1009,85
2 Gpid2 30.45 54,4p 8400 2195 L6317 1249,87 By, 44 362,36 1086,14
3 56,53 34.63 50,68 5,85 4,18 727733 1085, 49 598,59 442,87 995,29
4 4%.58 38.8 43,79 5,77 03 7599y 926,60 800,96 481,06 705,16
5 41,96 32,62 32415 @84, 14:29 193700 821,41 609,49 504,64 528,49
6 29,44 43,73 14,29 15,12 15,49 8457119 7p3.70 405,77 579,44 ‘344,45
7 22156 48.3% .00 $4156 Bg. V8 87701g 636,97 577,03 46,89 239,12
CRARTAL ROTOR SPD  gNLET 485  fwLET REL  AXJAL Ver DIFFUSION cHy
PestyIoN AT INLET MaCH NOQ HacH No Ravin S FactOR .
1 149608 0,67% 11594 0.83¢ 0,339 0.3%8
2 1463.12 0,896 11535 9.848 0,317 3,355
3 132044 01694 L1449 6.8068 0.373 Ge4e3
4 1176,24 " 04674 192%0 0.037 0,432 0,447
5 1029,48 0.650 1180 0.88s 0,467 0,490
6 866497 04595 Ge999 6,983 0,472 0,451
? 817,77 0.589 0999 R IT 0.525 - aras3
Ranlal | RETOR SPD EXIY 498 EX1T REL ;. L038§  TOY PRgSS ADB POLY MOMEN RISE/ STAY PRESS
PeStTION AY EXIY MaGH ND KAGH . BO SaLipITY COBFFIBIENT LOSE PaRaM EFFICIENCY EFFICIENCY MEAS T FISE R[SE COEFF
% 1480,28 0,601 11047 15344 8,210 0,638 0,46891 0,7070 0,8753 0,221
¢ 1448,5¢0 0,609 L1063 (13690 . B.1Sy 9,029 90,7622 08,7769 o, 8785 0.2%8
3 1318.46 B.621 . Bre27 1.508¢ 0.125 0,023 0,8287 0.8398 0.9498 . 0,312
4 1186,72 0,657 01754 1.684g 0,137 0,036 ° p,7653 °  0,7795 0,9398" 0,373
5 1052,84 0,663 01707 1.9066 Be125 0,024 0.8645 0,8706 0,9377 0,448
6 926,89 0,733 01431 2.217¢ Bo142 0,028 0,68740 0,8825 0,9525- 0,508
7 888,61 C 04759 01551 243398 0,178 0.018 0,849% 0,85%4 0.9579 0,524
-NID-I“. PERCENT TRAV TDY TRAY T0Y FIXeED 10T FI¥ER TOY 'OVERALL FERFORMANCE SUMMARY
PosirioN |, DICERSION RRESS RATIO YEWP RAYIQ PRGSS AATIn  TEM® RATID . . . ‘DATA ROTOR DATA
1 55,0000 1,558 15212 £,523 1.186 PERFORMANCE PARAMETERS . STAGE ?ﬁ% f%ég IFST. TRAV. INST.
2 10,0000 1.572 11192 1.57¢ 3,161 . - FIXED ;
© 3 30,0000 1,606 1448¢ 1,613 t.177 Total Pressure Ratio w 1,5656 1.5920 1.6091
+ %0,0000 1,623 14195 1,554 1,176 Adsebatic Efffciency = 0. 776k 0.807% . 0.T085
5 70,0000 14628 10482 1,647 1,171 Polytropic Efficfency = 0,7902 0.8196 0.7835
6. 90,0000 1,636 8 64 17
? Ob:onoo 14649 :::1.92 i:bug . ::;u Percent Design Speed = 130,2  Discharge Valve Setting=  13.0
Cor. Noxzls Welght Floww 230,690 Vane Schedule - 0.0

LB Choek Flow/Noz.Flow =  0,9878 TE Checit Flow/Noz.Flow = 0.5901
Astuned 1E Flov Cooff, = 0,5850 Assumed TE Fiow Cooff, = _0.9500
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Biade Element Data For Undistorted Inlet Testing (Continued)
SYATOR BLADE 30N = NADA TASK |

BLADE ELEMENT PGRFORWANCE MESVLTS

POINT NpMaGR 12 READING NyMBER  y2 bavd ¥/ 371970

GHRH LN INCID ANG  INGID ANG  INLEY ABS  INLEY REL INLET ax
tE ANGLE HMN CMBR LN s0Cy guft¥ vELQctyy YELOCT Y VELGCIyY

3%.47 4,38 717774 4

LT ~9,23 41 53595
!°rg1 £6.36 564797 443,77
37, 8¢p “3:79 810768 654,25
40,88 wd, 18 83p. %2 662,548
62,22 04,34 By 758 645,33
42,78 21688 878763 459,58
CHBR LN De¥ THRN EA1Y 40§ EX1Y MgL EXIT aX
€ a¥ole aNa . sUGle  4eL0ct,y  yELBGlyY  yELOCT.y
14.43 10418 LI 1 ;29?;4 929,45
“10,40 LY 30,79 $2p742 420434
8,87 .3 32:20 633746 655,46
=B.78 7.0 3772 ;31799 407406
-:.gg 8,25 ar.s; N 5343 sgq.ao
“10. 2139 L T.TY T26789 T24,p8
12,36 10:86 47433 s%6790 0%‘:27

INLEY REL  ANAL VEL

HacH o Rnstn

0.88p

0-950

1,013

0,928

1.036

1.122

1,139
sX17 RGL LOS5 . YOT RRGSS ADB POLY
MacH S0 BOLIplyY CORFFIGIENY LOSE PuRaMm EFFICIENCY EFFicleNcy
1+523¢ Telbo 0,082 0,4724
t.54dp - 8.0%6 6,048 0,282
t,6310 $.0%6 0,017 D,8738
147429 0.040 0,011 68,8200
1.880¢ §.032 0,008 0,8537
240510 0,080 0,022 0,7703
2.098p 9«0990 G.024 05930

YRAY TOT  rIXgl YOY  F1RED YOT
YEMP RArlO PAESE Ravln  YEMR Batid

gug:: gg:q $,000  FERPORMANCE PARAMETERS FIXED INST. FIXED IWST, TRAV. INST
? 987 £.600 '
0,994 0.988 1.00p  Total Preseure Fatic = 1.5656 0.583% 0.9724
g';g: 9,988 1,000 Polytropie Efficiepncy = 0. 900 0.564%0 e
' 9.991 $.000 : )
0;095 0.97% l:OOD Parcent Design Speed « 110,2  Discharge Valve Settings 13,0
G obt T $o000 Cor. Norzls Weight Flowe 230,69 Vane Schedule - 0.0
1E Chack Flow/Nox,Fiow «  0.9953 TE Check Plow/Hoz.Flow = 0.9684
Asspurnd IE Flow Coaff, = 0.9550 Assuned ‘TE Flow Coeff, = 0.935%0

INLET aBS
TANG VEL
394,84
363,67
412,47
£76,27
493,98
558,47
622,99

BX1Y ABS
'ANO vEL
eh,By
9,88
5|0,
17,70
“{0.,18
10+19
g8 22

DIFFUSION
FACYOR
0e4dS
0.3¢8
0.3068
0,424
0,334
0,309
0,378

MOMEN RISE/
MEAS y RISE

OVERALL PERFORMARCE SUMMARY

INLEY REL
TANG VEL

EXIT REL
rANG e

STaAT
2Se

CHi

0,207
0,224
p.228
0,263
0.266
0,259
0,211

PRESS
COEFF
0,193
0,206
0,210
0,244
0,242
0,196
0,189

STAGE DATA STATOR DATA STATOR DATA


http:49.68600.49

6303%¢

Rantal
PaSiyION

O U R

RADLAL
PosiTIOR

SO U e G RO

RABTAL
PagtyiON

O AN B RS

REL INLET
FLOW ANG
64,43
63424
40,58
58:’6
58412
54,53
33462

REL EXIY
FLDy aNG
60,36
5918
5458
48499
dp+bd
34464
24,49

RGYOGR SPp
iy INLE
1492,5
1459, 66
£317,32
117%,47
027,25
B64,92
845,564

ROTOR 500

AT EXlY
1476,78
1445, 08
£31%.,05
1183,42
L0500, 38

918,72

886151

PERCENT
TMMERSION
§,0000
10,0000
30,0008
30,0000
70,0000
¢0,0080
45,0000

ABS IMLg?

FLOW aANG
09
B
0.
[
0
0.
B

ABS EXIT

FLOy AVG
42,46
38,481
39.57
42,83
43,
ER:
52,11

INLET i85
HMACH NQ
04673
0692
0,694
0675
0.692
D595
0,590

EXIT u38
MACH %0
k623
G630
D545
0,664
0.687
D658
D746

TRAY 107
RRESS Rav10
1,743

1,756

1,73¢9

1,774

1,760

1654

14738

Blade Element Data For Undistorted 1 nlet Testing (Continued)
ROTOR BLADE 40K = NAGA TASK |

BLADE ELEMENT PERFIIHANCE RESULTS

POENT RyHpER 8 READING HMBER 37 PATE 3/ 371970

CHBR LN INGID ANG IRCID aNG INLET ABS TMLEY REL
tE ANGLE MN CMBR LN Sy0y Sy3r vELOcI Y vELGC)pY

60,6p 3,83 1113 719.7g 1657, 0%
57,64 3.45 862 73799 1635,81
56,04 4,7 [ KX 38 739708, 1580.92
52.56 5,9 Begt 722,22 1377.90
49,7y b4y w038 499743 1242,78
47,14 LY "Ry 24 64378y 1077.¢6
40,13 7.29 ITILE 637/a3 10¥5,09
CHeR LN REL DEY RglL TURY EX1T 4BS EX1Y REL
oF atgle PLI sYSLE vitOclyy  yELOCT, Y
54, 6p 5,45 457 789.86 1118,{5
5‘-:2 73 g 749082 $140.64
5p. 48 3.9 bo Thaysp 1045453
43,79 4.53 !.i? 783707 &%a.ss
32,45 8,5¢ 1946 83720 774,38
14.29 2838 19,89 764724 647,3
E.op (6.49 15,93 834748 s’o.z
IVLET REL ANAL VYEL
NagcH XD RA;!U
115‘9 0. ?3
14533 0.795
11416 0.79%
112%% 0.797
1499 0,058
098 0.845%
0938 0,844
gX1T REY LI5S . 7OV PRESS ADB
KacH Ng SOLInlry cOMFPIGIENY 105§ PaRaM EFFICIENCY
6928 143344 D, 227 a,062 0,867
01939 1.34%g 1192 0.038 0,767
018%8 1.5089 Qetlb 0,024 07,8503
01736 1vA844 1.152 0,030 0,8324
01662 1:9040 0,003 0,013 0,9057
01530 242178 te187 0,027 0,873%
014%0 2,339 0474 0,084 0.85%80

fRAY YOY  FiXED YOY  FI{ED TOY
TEME RAYID PRESS RaT!o TEMF MarlD

1:255 1,701 1,22% FERFORMANCE PARAMETERS
14225 £,743 1e226 '

19249 1.770 1,209 Totsal Fressure Ratio =
1,215 £.726 §,203 Adiabatic Efficiency =
*'agt {,73%8 3,189 Polytropic Efficiency =
1;193 $1.664 1.480

14267 1,453 fessg  Porcent Design Speed =

Cor. Noxzle Waight Flowe

LE Check Plow/For.Flow =
Assured LE Flow Coeff, =

INLET aX
YELOCT vy
Ye4,48
735,19
739,94
720,14
689,78
846,20
895 ,5¢

EXIT a¥
ELOecl,y
v 552.11
584,37
589.09
574,28
586,25
90%.48
S0V, 38

. POLY
EFFICIENCY
0,737%
0.7795
0,8618

D, Ad48
0,9128
0,8619
06,8577

INLEY 4ABS

YANG VEL |

[ TN
D4
0
D
[ 2]
[+ B3
e

gXIT uRS
AMG EL
Vsg5Vey
466,87
484,75
832.22
546,87
%74.+5%
654,48

DIFFUSION -

FacyOR
0,439
0,406
0,434
g.,48%
0,493
0.550
0,5%0

MOMEN RISE/

MEAS T RISE
05,9409
0,9649
60,9413
0,9487
0,0195 "
0.9220
06,9057

OVERALL PERFORNAHCE SUMMARY

STAGE DATA ROTOR DATA ROTOR DATA
FIXED INST. FIXED INST. TRAV. INST.

INLEY REL
vANG VEL
1492,55
1459, 68
317,32
1173,47
1027,23
K4a,92
818 84
EX1? REL
ANG EL
NI
978.11
826,29
6?11?0
By, 48
347,21
232,04

CHY

n,404
0,425
0,488
0,534
p.584
n,60%
0.4620

S3T4Y PRESS
ISE coEfF
0,277
0,298
0.383
0,448
0.545
0,643
0,891

.

1.7045 1.7298 1.7556
0.80719 0.8320 0.8129
0.8218 0.84ks5 0.8271

110,0  Discharge ValJe Battingm 9.0
229,89 Vane Schedula

0,99)8 TE Chack Flow/Noz.Flow =
0.9850 Assumed TE Flow Coaff, w

- 0.0

0.9585
0.9500
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030370 3lade Element Data For Undistorted Iniet Testing (Continued)
STATOR BLADE ADN » HABA TASK ]

BLAPE E[EMENT BGRyDRWANCE RESYLTH

POENT NyMplA g READING HyMBIR 47 DATE 3/ 374970
_RABTaL Agk INLEY  4B5 [NLg? CHBR LN .qNCID aNg  INGI® ANG  INGET a8S  INLET RgL INLET aX  JNLET aBS  INLEY RgL
Pasly1oR rLON ANG FLOW a¥NG LE AMGLE MK cHMp® LR Bggy SyRF VELDEl Y YELDCIYY VELOCY Y TANG VEL TANG VEL
1 42,31 39,47 2.04 TH4TLO 557,74 807,60
2 a8, 81 3¥,44 2418 T6pTes 599,33 468,38
3 37,85 39,04 T 798728 632,38 435.39
4 40,22 av. 8 . pedz BL7149 623,03 526,93
5 40,43 © 4008 “8.7y 834769 $35:¢10 535,31,
6 46,98 62,22 3.8 71034 334406 551,02
7 49,54 42,78 6,78 LEFRLT] 538,93 828,35
_fanlal fpl X1V ABS EXIT ¢MeN LN Dev Tuay extT 4BS GXIY REL EXIT aX EXIT abS EXIT REL
Pasi, 10N FuOy ARG  FLOY 4NG £ aNGLE ANG & s¥SLE  yELOel.y  yELOCT,y vELOE! v ANG FL rANG yBL
I 264 ~11.33 .19 04,95 518937 818,53 25,86
2 1.2 ':0-:o B8,8¢ 34,22 gesTay 584,37 43,38
55 «8,87 L Y 1N 4197 648,9 5,98
i -E.os -8,75 . 7.73 .;.39 s%s'.';i 5i7.o§ vid, 76
s 0425 -9'33 9.33 3%.88 606799 404,79 242
L 0,64 =0, 11.22 45,42 969,25 547,40 6,07
? °d, 42 12,36 0,24 53,68 spéiad 523,24 37,65
RARTAL ROYOR SPp  INLET 485  {NLET AGL  aAX[aL VEL bIFFUSION eHy
Posiy10H Ay INLEg MACH NO BacH NO R;;:n FatyOR .
I 0626 0,920 0,544 0:307
2 0,640 0.977° 0,435 ¢,315
3 0,477 0.975 0,408 0.340
4 0,696 0.944 0,487 0,371
] 0,786 0:9%2 0,442 0:302
8 0,862 1.0 0,457 0,441
7 0,713 0.97¢ ¢,5%5 0,349
_RaplaL ROTOR SPp EXIT ag$ gdiT as|, (0SS -« TO¥ PREES ADB POLY MOMEN RISEs SYAY PRESS
PogtyION AT EXt¥ KagcH NO HagH MO SOLIDITY CORFFIBIENT LOss PaRaM EFFICIENGY EFFIcIENGY MEAg Y RIsE RISE COEFF
1 0,427 45238, p.id2 0,043 0,8005 ’ 0,287
2 0ea05 1.8449 By 058 0,022 0,7781 0,264
3 0,318 1.6349 9,047 0,014 08,8135 0,295
4 0,492 1.7429 P.022 0,008 0,7047 0,344
s D.5t1 1.880p 8,039 ¢, 010 0,044y 0.361
6 0.482 2,051 D.088 0,020 0,90085 0,413
? 0,442 2.,0980 8.0%8 0,023 80,6313 0,342
JRaptat ni;%g?g“ TRAY TOT fRAY YI‘H' FIXED TOY  F#JXEP TOY OVERALL FERFORMANCE SUMMARY
PoSiy10R U RAESS RAy10 ¢Gul RAriD PAGS3 Raylc ¢ENP Batld :
! g.oouu u.gw ' 0.933 ‘o.gu 3.330 PERPORMARCE PARAMETERS %D&Tﬁ %&3":&"‘? E&?’*&i‘%{‘
. 2 10,000 0.975 110 BT
3 3 0 vy '993 H 955 2080  Total Procaure Ratlo = 1,70h5 0.9853 0.9701
+0000 0 0 8,987 1,000 .
; ! :g.uouo 0,966 %.g:o a.ogc 1,000  Polytropic Efficiency = 0.8218 09731 =ewae-
L0000 04974 1990 g.98% 4,030 .
) xo.uoou 0,945 0:997 0.97¢ 1.000  Percent Doolgn Speed = 110,0  Discharge Valve Settings 9.0
? F.0000 e 0.927 04979 6,971 1,000  Cor. Horyle Welght Flowe 220,89 vVane Scheduls = 0.0

18 Check Flov/Nor.Flow = 3.003T T Check Plow/Noz.Flow =  0.9679
Asoumad IB Faow Qooff, = 0.95350 Aasumed TE Flow Coeff. =  0.9350
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NARTAL
pagirion

YRV P FPryes

RADTAL
Fasi toN

thM*

SO s

manlal
Ansi, 100

O WA S Gl B ey

JRAfTAL
Fasiyron

~T O W R

RANTAL
pasiyroN

e B LU R R LY

;h INLEY
0w ANG
64,65
83,52
60,78
58,73
56439
5d.0q
53,93

RgL eX1¥
rLC, NG
61,58
Eali5
53.20
48,93
4440
24424

ROTCR SPp
dy INLE
49‘;!;
146123
1318.74
174,72
41028,38
865,85
814,72

RGYOR Spp
AT EX1Y
147857
1446,63
£356., 48
1184,69
1055,48

719,74

BE7, 48
PERCENT
DDERSTON

$,0000
10,0000
36,0000
80,0000
70,0000
90,0000
¥8,0000

ABS INLET

FLOX ANG
ﬂ-
g,
D
[
0.
0.
8.

ABS EXIT
FLOy 4NG
47,42
3%.72
41.34
43,95
44,79
5B|65
S54.4p

INLET 438
HACH NO
0,666
G604
0.692
0,669
0,646
0,587
0,579

. EX]T aBS
MACH N0

[ FL.3R]
Debdd
0,644
0:6%9
0679
0,634
0!709

TRAY 10T
RRESS RaylQ
1,783

1,834

1,874

1,820

1:792

1+67%

1,788

Blade Element Dafa For Undistorted inlet Testing {Continued)
ROTOR BLADE XOW w» NASA TASK |

BLADE ELGHENT IEAFDIANANCE RESULTE

POERT NUMBER 4y READING yJuBER 74 LER &7 371970

|CH3R LN INCID ANg  IBCID ANG  INUgT ABS  [MLgT RgL
LE AMGLE MM cMgR LN RocY SUAf vELOClYY VELOCYY

60,60 4003 1,35 713733 1655,79
59,64 3.9 2.8 738749 1633, 7
58,04 4174 0:28 YiB a7 1544443
52,36 YR 0:33 115043 1375, 44
49,7y 688 LITERY 49320 1240.47
47,11 7.8y deid #3378 1073402
46,43 7.8y 8440 EFLNAL 162%.02

EHB:GtN Rnh st 11N 1JRH ;xs; 445 EXtY wsL
A E aNg RuuE BLlcl,y ELO¢]

P 54,k 075 001 YSaHY Viessiln
54,42 3.73 5,37 72013 1124,33
50,48 2,52 7.55 791724 991,481
43,79 Bty 8 7?9?i5 8544068
32,15 84,95 15 2 795 749,62
:'.20 2257 23 589,59

%.p0 16.24 . : . as; ; 533.87
INLETY REY AXTAL VEL

MacH NQ Ragtn
11547 H
1930 0,814
Le4i7 0,804
11285 0,787
1156 0,825
01993 f.768
04952 0.803

zKIT REL L056S . YOY WREVS ADB

MACH ND SOLIDITY QUEFFIGIENY LDS§ PARAM EFFICIENCY
01872 13389 8,244 0,043 0.7127
D1941 L3699 gii98 Q.038 0.7680
0!855 1:5080 0'122 D.oZt 0-5627
01722 LebBag b.138 g,027 0,6553
FLLY 19068 003 0,016 0,9478
0:504 22170 g.138 0,028 0.8839
01436 2.33%g §.166 0,032 0,8711

FRAV T0Y  KIXED YOY  FIXED TOY
tEW? RAT]Q PRESS RaTI® TEWP 8art!0

1272 1,784 %245 PERFORMANCE PARAMETERS
14242 1,640 1,241

11233 1,847 4,223  Total Pressurs Ratic =
11249 $.784 1.214 Adlobatic Efficiency =
1,203 1.77¢ F.194 Polytropic Efficiency =
11184 1,589 i.18%

1T 1 9 - %.6089 RPN 1) Percant Design Speed =

Cor, Hosile Weight Flow=

1E Chetk Flow/Noz.Plow m-

Assuned LE Plow Cooff, =

110.0

INLET X
VELOcITY
707,84

728,04 .

738,48
713,37
683,59

638.31
395,00
EX1Y ax
VELQCI Y
303,
592,79
593,05

561a07
563:76

Risel

POLY
EFFICIENCY
00,7344
0,7855
0,874y
0,8668
0,9244
D,8922
0,8803

[NLEY ABS

YANG YEL

EXIY ABS
™ NG yEL
543103
492,45
522,56
S40, 94
55946%
569,58
672,36

D!FFUSION
FACI

0:‘21
0,456
0,494
04515
0573
00627

HOMEN RISE/
MEAS T RISE
0,9567
0,9443
0, 9531
019419
0.9346
0,9077
0,%0%6

OVERALL PERFORMANCE SUMMARY

§HNL
Th
1

i

i

1

i

EX
'l

$TaY
£38.14

e? ReL
KG VEL
494,45
451,23
518,74
174,72
028,35
Ré%, 85
316,78

?7 REL

vEL
?30135
954,¢8
793,90
643,78
£94 .85
35 .15
215430

Ciy

0,423
o 443
0,512
¢.560
0,642
0,554
0,644

PRESS
COEFF
6,294
0,345
0,407
0,486
0,575
a.604
0,741

STAGE DATA ROTOR DATA ROTOR DATA
FIXED IRST, FLXED INST, TRAV, INST,

.758% 1.788%
0.8k20
0.554%

0.815%
0.8295

Diocharge Volve Sottins-
228,43 Vane Schedule

0,9932 TE Chetk Fiow/Nog.Flow =
0,9850 Adoumed TE Flow Coaff, =

1.8106
0.8262
0.8401

8.0
0.0

1,0013
09500
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0303%0 . Blade Element Data For Undistorted Inlet Testing {Continued)
STATOR BLADE B8N = NABA TASK 1

BLADE ELEWENT RAAFORMANCE RESULTH

POEHY NyMpta g1 READING N HBER ¢ DAgE 3/ 374970
RADIAL RO INLET A0S INLET CHaR LN INCID AN@  (BGID ANG  tHuET 485 INLEY REL INLEY «X  INLEY 48S  [NLEY Rey
PngtrioN FLOW AKG FLOW aN@ LE ANGLE MM CMBR LN KOGy 3997 vELocltY VELOCItY VELOC] Y vANG VEL yANG yEL
1 47,26 39,47 7070 748767 508,22 550,01
2 : 39,11 3%,44 #0400 TEIV6p $08,04 494,24
3 iv.29 v, o0y 0.28 824774 437,97 522,06
4 44,38 39.80 1+58 Bitv47 837,79 535,53
5 41.96 60,8 110 82371¢ 609,23 547,8p
& 48,14 42,22 5,89 74318 432,58 549,44
? 82,43 42.76 9,37 823734 554,99 &45,53
ranIal Rgl gxt? AgS EXIY ¢HaR LK beY . YUARY EX1T ABS gXIT REL EXIT AX EXIT ABS EX1Y REL
Postr10N FLBY ANG  FLOW 4NG rE ANGLE ANG TE aNiLE vELDcirY VELOCItY VELOCITY TANG VEL TANG VEL
1 . *2,78 “14,13 1 50,04 522,36 821,74 25,30
2 1,11 =10.30 8.99 4824 au7yre b&7,85 “i1,3%
3 1.7¢ -53,87 10:37 §7.+49 629,74 829,22 18,87
4 ©0.73 -8,75 8,02 42,42 844795 564,25 n7,49
5 1.4p =919 10.54 48,96 873729 874,80 13.95
4 L0683 40,58 $1.2y 47,48 9% a7 497,9p 5,47
t 4,83 =12, 86 7,53 B64 6. 490758 466,20 “di, 13
Mantal ROVOR SPD  {NLET 485  (oLEY REL  AXTaL VEC DIFFUS[ON CHy
Fasyton Ay INLEG MAJH NO Magh NO Rivl0 FACyOR
1 6,647 1,027 0.555 0,349
F3 0,656 0.967 0. 458 0,328
3 0,497 0.98¢ 6,423 0.324
& 04689 6.946¢ 0,470 0,3%2.
5 0.709 B8.93¢9 0,474 0,126
6 0,635 1,011 0,503 0,499
? 0,702 | 0,949 0,601 0,401
RANTAL ROTOR SPD EXIT aBS 1T REL | * L0ES , 0T PRGES ADB POLY MOMEN RISE, STaT PAESS
POSTTION AY EXIT MACH O MacH 8o SOLIpITY QOEFFIRIENT LOSE PaRaN WﬂclEch KFFICIENCY MEAS Y RISE }SE CCEFF
i 0,426 13230 B+131 0,043 0,687 6.328
2 0,484 1,544 84079 .n 025 8,7572 0.306
3 0524 1,8318 $,0%2 0,018 u,?sm 0,296
4 0,487 147428 8,025 0,007 0,8269 0,365
5 0e48% 1.6809 TREL 0,01% 0,8376 0,397
6 0,448 2,051 0.100 0.024 60,9182 o.ns
? 0,409 2.098g 8,107 0,026 0,8367 0,373
RARTAL PF,“EQEE;ITH TR4Y fTOT tRAY T0T  FiXED TOY  FIXED YOf OVERALL PERFORMANCE SUMMARY
PoSITION WEPCION BRESS RATIO TEME RATIO PRGSG RaTIA TENR RaT]D .
1 5,0000 0,951 01984 0,970 1,000  PEAFORMATCE PARAMSTERS XD THOD, Sy paT AR, DaT
2 10,0000 8909 01999 g. 980 1,000
3 30,0000 04974 01992 0.989 1,000 Total Proscurc Ratlo 1.7584 0.9832 0,9599
4 $0,0000 0,973 01993 8,993 1,000 Polytropic Bfficiency = 0.8295  0.9708 ————
5 70,0000 0e972 01992 q.,968¢ 1.000
[ $0,0000 0.987 N TLAL 8.978 £.000 Parcant Doaign Epeed = 110.0  Discharge Valve Settinsu 8.0
7 95,0000 0,929 01979 Q. %68 BeDO ' Cor. Horzle Weight Flowe 228,43 Vane Scheduls 0.0
L2 Chack ¥low/Nor.Flow w  1,0065 TE Check Flow/Foz.Flow » g,9822
Aswunzd IE Plow Coeff, = 0.9550 Aveumad TE Flow Cceff. = 01,0350
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0303%0 Blade Element Data For Undislorted Inlet Testing (Continued)
‘ROTOR BLABE 30F = WNASL TASK ]

BLADE EREMENT PERpIRMANCE RESULTH

POENT NUMBER ¢ READING NJMBER 7p pave Y7 37197¢
_RABTAL REL INLET  4BS INLEY CHEM LA INCID ANG  IMCID aNG  INLEY ABS  JHLET REL INLET AX  INLET 4BS  INLEY REL
pesiyrol FLOW NG FLOW aNG LE ANGLE N ¢HRR LN Bogy SuRr VELCCIyY VELOCI 1Y VELOCItY YANG VEL TANG VEL
1 66,83 0, 60,60 6,23 5.53 84479 1628,27 639,95 0y 1495,12
2 68,49 0. 59,64 8,49 5146 509785 1576,67 587,78 0, 148218
3 65,38 0, 56,0y 9437 4,91 604374 1451,56 604,72 0 1349,5%
4 62,27 0 52,26 9474 3. 67 6319¢7g 1328,83 617,94 oy 1475, 40
5 56,97 e 9,74 7126 B é7 678742 1232.53 669,92 0s 1829, 01
& 55,47 0. 47,51 8,34 8.0 s2170¥ 1086,03 596,42 0, Bb6, 41
7 Ba:2e 8. 46,13 © G,08 8148 819579 162549 569,12 G 817,55
.ii?lAL" :sk EX1Y ABS EXIT cHa: tH REL DE® - RE| ;U“N Ellg ;35 EKIE Rl E:lf aX EXIY .BS EX:; REt
Past, 10 LOy aNG FLOy aNG E aNelE MG < sNGLE gLUCT Y yELOGT,Y ELOCI .Y ANG yEL ANG
{ 60098 “51004 T 8a,dg 6.{8 55 ChS Al . Yeen, Y VELRS'sY  wAESVEL a0 wEl
4 57449 41,52 54,42 2.77 10491 194788 1097,54 694,88 525,95 929,831
3 54,55 43,90 50,48 D.87 13,83 822798 983,69 502,04 570,51 Tasb, 8¢
4 49,95 46,26 43,79 6.36 12432 67740 824,59 ° 530,56 554,34 63:-;2
5 42,96 47.;3 32545 9.9 34.9§ 702744 7};;38 ?3%.56 572,45 AT9, T
[ 39,59 52 14,29 2%+3¢ 15+8 713'-"5 582.2¢ 429,20 565,32 35‘_.96
H 23.29 55,49 .00 5:2p 3104 83875y + 522,99 LEITY T 635,88 202,46
_RABTAL RBYOR SPD INLET a85§ INLEY REL ANfalL VEQ DIFFUSION CHy
Poagiyron Ay INLEY MAGH w0 MACH WD Ravla " FACYOR
1 1495,42 0,596 14509 6.76¢ 0,524 5,405
2 1462,18 0,543 11433 $.011 0,425 0,425
3 1319,59 . 0,558 1,313¢ 0.98¢ " 0,473 0,498
4 1175,48 04573 1,228 0.8%% 0,504 0,562
5 1029,n4 0,831 13147 0,793 0,548 0,642
6 866 4y 0574 019385 0.729 0,595 6,708
7 817,78 i 0,%73 0948 g.80¢ 0,639 0.718
_Rantak . ROTOR SPD ., EXIT 4393 X171 REL ) LOSS 1 TOY PHESS ADB POLY MOMEN RISE, 3TAT PHESS
PostyroR AT Exiy BACH MO -MACH No SOLI0lTy CORFFISIENT LOSE PaRAM EFFICIENCY EFFICIENCY MEAS T RISE RUSE COEFF
1 1479, 32 04633 - 0iB3Y 13344 p. 243 0,04 0,7228 80,7548 0,9485 9.209
2 144754 0,681 04933 1,369g - be209 0,043 0.7770 0,7941 " 0,9334 Q0,306
3 1317,31 0,689 01799 1+508p g.121 0,025 0,8748 0,8377 0,9573 0,402
¢ $485,45 0,646 Deb4 1.684y 1a127 f.024 0.8756 0,8859 0,9337 0,455
5 1062,16 04654 0160% 1,9064 7,088 0,07 0,9L63 80,9230 0,9100 0,609
6 920,30 0.608 01479 2,247 3.145 8.025 0,8825 0,8911 0,8868 0,748
7 858,03 D712 Daddd 2339 f.184 6.036 0,862y 0.,8721 0,8744 0,803
RABIAL PERCENT  TRAV 10T PRAY IOT  FIKED TOY  £1XES YOT OVERALL FERFORMANCE SUMYARY
PosirioN DCERSION RRESS RAYI0  yEME RA¢I0 PRESS RAv10  YEMP B4t1D STAGE DATA ROTOR DATA ROTOR DATA
1 5,0000 1865 11302 k652 243 PERFORMANCE PARAMETERS FIXED INST. FIXED INST. TRAV. IKST
2 10,0000 1.9 Y] 1, [} 1 £
Total Pressure Ratio = 1.8143 1.855k 1.8721
: s0’Jon¢ A i:g:: A :'S:: Misbutic Efficiency = o818 o8B 0.8
' L] L] D R
5 go.nonu 1:820 1‘|2§3 1,808 1'222 Poiytforlc Efficiency = 0.8315 0.8623 0.83
é 0,8000 1,488 19189 1,714 i Porcent Design Speed
pe = 110,11 Discharge Valve Setting= 7.2
4 #5,0000 1,830 11234 1,713 193 o, Nonzie Wolght Flows 228.81 Vane Scoedule - 0.0

L2 Check Flow/Noz,Flow =  0.9222 TE Check Flow/Nor.Flow w  0.98Th
Apsuzed LE Flov Coeff. = | 0.9850 Assumed TE Flow Cooff, =  0.9500



6303¥0 " Blade Element Data For Undistorted Inlet Testinﬁ (Continued)
STATOR BLADE 8GN o NASA TASK |

BLADE ELEHENT PENFORMANCE RESULTSE

POINT NyUMEER 1g NBADING Nu®aEm yp DATE B/ 34970
LT1ITIR REL INLRY aBS IHLET CHeM LN INCID ANE  JBGID ANQ  INLEY ABS  INLEY REL INLET aX  INLET 4BS  INLEY REL
PogtyION FLOy AN FLOW aNG LE ANGLE MN cMp? LR gogy guft/ VBLOCITY YELOC] vy VELOClyY TANG VEL TANG VEL
i 30,88 37,47 $4.4% 778759 404,24 604,07
2 40.99 v.1 1,79 8046719 509,32 827,84 '
3 41,04 37,04 2,083 BY4T8S 638,86 569,96
4 43.78 3989 3198 194772 73,04 548,83
5 44.38 40.86 s.sz Bpetss 572,52 560,35
& 50.34 42,22 g.1p 112779 459,92 545,08
7 $3.04 42,76 $0.28 829268 495442 458,%)
imul. :Ek e%1Y  amS EX1Y c"a: LN D&Y TURY  gXIT ABS  EXIT AGL EXIT ax  EXIT aBS EX1Y RgL
5 g1 y1ON uly ava FLOy aNG E ANGLE Ng $H0LE yeLOcl v ELDCY v Etccx ANG EL ANG B4
s! { o2.8 LYY Ae.ds 85,39 say;dy Y LA 136 S - o B
2 0,9 =10.30 O-u 4,89 ona“?o 6uu b4 "gp.a4
3 2.2% -, 67 “.;2 P18 3 490749 49,93 2549
) ®0.03 -' 73 8, $3.80 $757% 878,54 0433
L .37 ;3 11447 §2.02 542375 Sdq413 2243%
[ 1.083 -10 12.4 48,5 456707y 455,087 14,58
? 558 12,36 s.7h HIH e5eted 03,97 5207
Jantat ROTOR SPD  INLEY 485  1vLEY REL  AX{aL VEQ DIFFUSION cHy
Postyron Aq INLEy MAGH N0 HacH f0 Raplo FACyOR
I 0. 636 1,126 0,554 0,344
2 0:671 0.9%9 0,464 0,324
3 D.749 1.021 0,433 0,304
4 G674 1,009 0,469 2,390
5 0,684 a.948 0,504 0,450
s 0,407 1,007 0,537 0,584
7 0.704 6.912 04651 0.39%
_RADIAL ROTOR Shp GX!T aBS sEiY AN LOSS  TOT PRGBS ADB POLY MOMEN RISG/ STAT PRESS
PagiyroN AT EXIY HWaCH NO KacH No SOLIDIry GORFFIGIENY LOGE PaRaM BFFICTENCY GFFICIENCY MEAS v RISE 2ISE COEFF
1 0,450 148238 0,122 0,040 6,7253 0,322
2 0,498 1.544p §.087 g.029 08,7619 0,308
3 6.539 1.6310 2,068 8,028 0,7402 0,278
4 0,481 1742 4.0%7 0,014 06,8415 0,384
3 0.453 1,8800 $,088 0,023 06,8025 o.‘os
] 0,380 2.05%p 0126 0.031 0,9194 0,518
? 04380 2.0988 9.304 0,024 i 0,5822 0i347
l.il?lll.n nlj_fﬁﬁgam“ - ;2‘; n‘a; ?:A;‘nln “:;:eg T?v E:;eg r:t:; OVERALL PERFORMARCE SUMMARY
Pasiyto CAEF g Ay {1 110 ATie  TEMP @ar
1 5,0000 0,984 61979 0.571 1/000  PERFORMANCE PARAMETERS STAGE DATA  STATOR DATA STATCR DATA
2 10,0000 0,969 049797 0,977 1,000 FIZED INGT, FIXID INST, TRAV. INST.
3 30,6000 0,962 D988 0.98g 1,000  Totel Pressure Ratic w 1.8148 0.5781 0.9673
4 $0,0000 0977 61993 §.98% 1,000 Polytropic Efficiency = 0.8315 0.96k2 ——
4 70,0000 0:968 05990 0.976 13000
] 90,4000 D.v88 11000 0,973 1.000 Porcent Design Spted = 110,10  Discharge Valve Bettings 7.2
7 95.0000 0,908 0,973 0,970 1.000 Cor, Notgle Weight Flows 228,61 Vape Scheduls = 0.0
LB Check Plow/Nor.Plow = 0.9926 TE Check Flow/Noz.Flow =  0.9992
Ly Asqumed IE Plow Coeff, = 0.9550 Assumed TE Flow Coeff, = 0.9350
\BLE

’NOT E? RO““F’

.

—
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830343 Blade Element Data For Undistorted 1nlet Testing (Continued)
ROTOR BLADE 304 = NASA TASK |
BLADE ECEMENT RERFIAMANGE RESULYE
*OINY NyMRER READING yyMBER 49 Cave 3/ 3/4970
CRADIAL REL INLEY  ABS [INLgT CHBR N INCID ANG  INCED 4NG INLg? 488§ INLET RgL INLEY AX  INLET ABS INLET REL
rosiriow FuBW ANG  FLOW ANG  CE ANGLE KN CHER LN  §pBy 8,37  VELOCItY  VELDCIYY  VELOCTyY  yANG VEL  yaNG vEL
1 65,44 8, 40,49 4,5 143y Tooléyg 1653,43 895,54 0, 1497,75
2 63,91 8, . 59,64 4.29 L1126 70712 1632,49 747,49 0, L 1464,75
3 61,52 a, 56,01 9451 1,98 FERAEY 1503,9¢ 747,14 0, 132,91
4 59,86 0, 52,96 7.3g Ledb $B578p 1362,%p | 683,83 0, $177,55
5 57,60 o, 47,74 7.98 tetd 661724 1224,62 653,98 0y 103¢,82
& 56,53 8. 47,3 9,02 1:36 $07748 1059,14 582,64 t, asy,93
7 54,93 e, 45,13 8,8 3:70 404087 1047,78 574,75 0, B18,68
RABIAL Rgl gX1t ABS EXIT cHak LN Rgl Dy RgL TJaN EX!Y 4ng EXIT Rgl EXIY AX EXIT ABS EX!T Rgl
Pusi,roﬂ FLOy ANG FEOW aNG $E ANGLE ANG EE s 9GLE vELOel,y VELOCIyY VELDcI;v ¢ANG yEL TANG yEL
1 . 58164 5101% 54,89 3:+84 61 4¥ B2¢52¢ 8%, 4p 5%4. 4 638,22 843,74
2 4,09 43.2 54,42 1467 T8y 20734 1070:94 6Y6,8% 582,20 887,94
3 51,09 45,33 50,48 fedy 1543 834758 930,78 584,56 595,46 724,16
4 47,89 48,55 45,79 8,18 9,97 173%0r 798,27 Sed,26 577,40 610,44
s 43,06 48,81 32,15 t0.9¢ .62 YYy704 495,77 547,38 579,8p ATé, 2
[ 47,49 53.37 14,39 27,28 gh,be 497753 556,90 443,52 554,26 345,46
7 28426 56,63 8,00 13,26 LS 853}77 540,35 486,39 708,10 181,49
RADaL ROTOR SPD  INLET ABS  {NLEY REL  AXJ§al Veg DIFFUS LON CcHy
pagiyiok Ay INLEy NACH NO MAGH NO R‘;to FACTOR ‘
1 1497,78 0.653 11542 0.7t 0,545 0,456
-2 1464,75 0.673 1152¢ 0.632 0,469 0,478
3 1328.9¢ 0.870 11406 0.315% 0,542 0,549
4 1177,58 0,639 11269 0,782 0,540 0,603
5 103082 babLé 11137 b.778 0,557 0,665
& 847,93 0,560 0t%78 0,788 0,596 0,727
? 818,68 0,558 01939 0.81¢ 04654 0,736
RaBlaL ROYOR SPp EXIT aBs eXIT REL LOSS . YOT PREGS ADB ' POLY MOMEN RISE/ STAT RRESS
PositioN AT EXI¥ HaCH NO HACH MO SoLiplry GOEFFIGIENY LOSE PARAM BFFICIENCY EFFICIENCY MEAS T RISE RISE COEFF
1 148¢,92 0,869 01806 143343 1.2 0.048 0,7476 0,7699 0,9565 6,325
? £450,44 0,682 04889 1,369p ° 1,205 0,042 0.7823 98,8019 0,9640 0,348
1 1319,63 0,697 04777 1:50hR0 p,123 6,026 0,BYLé 6,8833 0,9608 g, 445
4 1£87,54 0,548 01669 i,4849 g.131 0,028 0,B784 0,8823 B,9312 ¢, 534
5 1054,04 0,453 0,589 1,904p B.403 0,029 0.9051 8,9128 8,9084 0,638
) 921,52 0,391 01472 ‘2.2170 1.4%8 . 0,033 0,8443 68,8556 0,8574 0.78Q
7 bev,s5¢ 0,724 01433 2.339p 0,245 0,049 0.8227 0,B8356 0,8744 0,427
Rlﬁ;AL PERCERT TRAY TOT FRAY YO  FIXED TOY  FIXES TQF OVERALL PERFORMANCE SUMMARY
pesttion DUERSION RRESS RATIO WEWR RAYIQ0 DRESS RaTis TEHP 3ATIO n ROTOR DATA
om0 L b pin meweswens  BETS SRS IUVUG
. 0 . t ) -} I ) P,
3 30,0000 2i029 1,263 $.982 §,268  Total Presure Ratlo = 1.2 Lgms  Lgem
4 S¢.0000 1,900 1,287 1,877 $,227 Adiabatic Efficiency = 0-8030 0-8' 1 0'81;“3“
5 70,8000 1.845 1286 t.822 1,297 Polytropic Efficiency = 0.8193 0.855T L8433
é 90,0000 1,698 L1492 1,708 3196 &
Parceat Dealgn Speed = 110.30 Discharge Valve Setting= 6.7
4 #+0000 173 e2dz 1.707 1,201 Cor, Norxle ‘g:ight Flouw= 223,55 Vane Schedule , = 0.0

1E Chock Flow/Foz.Flow = . 0.9863 T8 Check Flow/Noz.Flow = 1.0013
Assuzed LE Flow Cooff, «  0.9850 Asoumed TE Plow Coeff., = 0.9500
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d303te Blade Element Data For Undistorted Inlet Testing {Concluded)
777 STATOR BLADE BOY + NASA TASK I

BLADE ELEMENT REARFORMANCE RESULYF

POENT MyHBER ¢ RBADING NyMBEN g9 DAYE 3/ 374970
RADIAL AREL INLET  aBS INLE? CHBR N 4NCID ANE  OME!D ANG  INLET RS INLEY REL INLET aX"  IMLET aBS INLEY REL
PosiyroN FuON aNG TLOW NG LtE ANGLE MB cHBR LN Bpey SyRr VELOCH oY YELOCIYY VELOCIqY TANG yEL YANG VEL 4
i 50,95 V.47 11.48 824773 519,92 640,52
2 42,67 3%.14 356 832,57 617,18 564,24
3 43449 3%.01 'Y 864,73 527,13 594,89
4 45,89 39.8¢ ‘6405 TRTTAT 594,64 574,36
5 46,44 40,86, 5,28 799728 545,37 567,54
& 50.95 42.22 8,7y 49571 635,99 536432
7 54,22 42,76 {1146 843735 489,89 679,84
_RAfLAL REl EX17 ABS EXIT CHER LN (131 TdaN EX1T ABS EXIT Rel EXIY 4X - EXIT iBS EXIT REL
FosipiON FLOW aNg FLOW NG #€ ANGLE ANG IE gNGLE vELOcI;Y YELOGTeY VELOCTyY TANG VEL TANG VEL
I wd,db *11,43 10:67 34,42 610726 610.53' wd, Py
2 o, 41 *10,40 9,69 43,08 648702 847,96 v, bd
3 1,74 -8,87 f016¢ 4475 849724 648,67 19,48
4 04,26 »8,75 9t 45,50 g65722 544,59 2,56
5 1.27 “%.10 1043 44,87 525723 523,96 11459
é 1,18 *10,58 11476 49,77 420507 418,49 8,69
? o5,33 42,36 7,33 86,26 420799 418,03 36,83
RAD AL ROTOR 5pp {¥L.gT ABS INLET REL  AXQAL Vep DIFFUSION CHY
PosipioN Ay INLEy MACH NO BagH 89 Rarlo FACyOR )
I 0,672 1.17% 0,547 b,287
2 0,492 1,050 0,443 0,283
3 0,725 £.034 0,452 0,284
4 0:47% 1,018 0,495 0,368
5 0,870 0,961 0,51 0,‘15
4 0,590 0,962 0,577 0,962
7 0,745 0,853 04700 0,390
RADIAL ROTOR SPp EXIT ABS gXlT REL LOSS | YOY FRESS ADB POLY MOMEN RISEs/ S5TAT PRESS
positioR AT EX1Y HACH ND Hact fo SOLIDITY CORFFIGIENT LOSG RuRAM GRFICIENCY EFFICIENCY MEAS T RISE AlSE COEFF
1 0,495 15239 U128 g.040 0,6647 4,265
2 0,529 1.544g §.085 0,028 0,7214 0,280
3 0,535 1.6340 8,095 0,029 0,6659 0,287
4 6,467 1,742 2,078 0,028 0,7589 0:343
5 0,436 148800 De107 0,029 60,7599 0,392
6 0:+348 2.0518 §u209 0.027 b,8874 0.542
7 0,348 2,098 8,084 0,019 0,5335 0,361
fADLAL \ FERCEND TR4Y YOT FRAY TOY  FIXED TOT  FIXED TOY OVERALL FRRFORMANCE SUMMARY -
FoeirTioR . 'DAERSION RRESS RAYIO YEWP RATIQ PRESG AATIs TRMR Bat]Q
1 5,0000 0,955 01974 8.9¢68 1,000 PERFORMANCE PARAMETERS % Dn%; msmmnnn'ggn %?Rn%?
2 16,0000 01964 11001 0.978 1,000 * . . .
3 20,0000 0,949 (1968 0.97¢ 1,000 Total Pressure Ratlo w 1.8502 0.9730 0.9571
4 50,0000 0,963 01992 8.974 1,000 Polytropie Efficiency = 0.8193 0,957 ammmea
5 75,0000 0.940 0,992 4,972 1.000
6 90,0000 D.+983 11003 0,977 1.000 Percent-Dosign Speed w 110.30 Discharge Valve Settinge 6.7
7 §5,0000 - . 0,887 0078 3.974 $¢000 Cor. Norzle Weight Flowe 225.55 Vane Schedule = 0,0

1Z Check Flow/Nos.Flow = 1.0056 TE Check Flow/Noz.Flow = 1.021k
Assumtd LE Flow Coeff, =  °0.9550 Aspuzed TE Flow Coeff, =  0.9350

NOT REPRODUCIBLE



APPENDIX E

TABULATIONS OF BLADE ELEMENT DATA
FOR RADIAL INLET DISTORTION TESTING

The rotor and stator blade element data from tests with inlet tip
radial distortion are presented in this appendix, The data were obtained

at open throttle, near stall and at intermediate flow conditions at 100%
design speed,

81
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. NOT REPRODUC\BLE
1
031170 Blade Element Data For Radial | niet Distortion Testing
R0T0R BLADE RON = NASA TASX |
BLADE ELEHENT PERFNAMANGE RESULTS
«wINT N M3 7 PEADING NyMagR 81 DATE 371171978
RAT AL REL INLET  aBS INLFT CHAR wN  INCID aNg  INC'J 4NG  INLET ABS  IKLEY R&L TNLET aX  [MLET A8S  INLET REL
POSITION FLOW aNG FLOH_aNg LE aNGLE MN ¢H33 LN Syg' g°F VELOCITY VELOCITY VELSCITY TANG yFL TaNG YEL
A 1 64.74 1,34 &§0.50 4,14 1,44 657,19 1529,79 647,92 =15.13 1373,40
) ”4*ﬁ§ 2 64,27 sy, 87 59,61 4,66 1143 857,88 1499,01 650,25 *25;19 1349,53
"’wm * 3 G7.74 of, s 56,01 1,93 22,53 751.20 1415,32 751348 =0,7% 1199,%3
Ai 4 49,1 n:56 52,56 @1.,25 "o, 09 913.09 1398.?2 910,d1 8,94 1ﬂ5ﬁ 95
5 43.03 ef,i5 49,7 zh, 48 15,47 1017, 44 1384,48 1004,%2 7,59 937,42
6 45.12 =24 47014 31,99 29,45 834,31 1158,53 800,61 "16,89 fpx,99
7 45.94 vy, 51 46,43 ef.17 aaLa7 775,32 1084.84 736173 ~19.45 . 761.6%
RADIAL REL RXIY ABS EXIY CHBR LN REL Dpv Rgl, TJAN EXIY aBS EX!T REL EXIT aX EXIT ans EXIT REL
POgITION FLOW iNG FLOW aHG TE aNGLE iNG_TE ANGLE VELOC!YY vELOC)YY vELOCTTY YANG yEL TaNG yEL
1 57.39 3,62 54,80 2,50 7,44 728,21 114%,88 418,29 380,74 967,18
? 57.05 30,74 54,42 2,63 7,22 717,44 1132.214 615,47 365,85 949,22
3 51.5¢ 29,78 50,68 6.82 4 44 753,82 150,93 654,08 X744 A23,39
4 81,56 26,07 43,79 7,17 a7, 2% 685,56 990,42 axs}aa 301,78 775,69
5 44.07 30,56 32,15 11.92 S1,04 714,15 855,21 613,42 362113 591;73
[ 26,88 34,88 14.29 12,57 18,26 855,76 788,38 894,61 484,28 851,78
7 22.0¢ 39,60 8.0¢ 14,04 MY 861,27 720,23 €54.78 Bag.62 26513
RADTAL ROTOR 5PD  HLET 4BS  INLET REL  AXIAL VEL  TRAV LOSS TR T PSESS Y ADIABATIC POLYTROPIC  DI{FFUSION cHi
POSITION AT INLET HACH %0 HaCH NO TI0 COBFFICIENT LOSS PARAM EFFICIENCY EFFIGIENCY FACTOR .
1 1359.27 0,604 1,406 03954 P 112 0,023 C.A342 g,8442 0;343 0,345
2 1328.34 0.6%4 1,387 0:9%6 £,0%56 1 G011 0,9125 g,9178 0,319 0,359
3 1199.81 5,737 1333 9:871 0974 0.015 ‘. 0.A936 . G;9002 0,345 8,42
4 1867.89 9,871% 11337 0;676 0,243 00068 0.9093 0.91X4 6,354 3,884
5 954,83 0,997 1,355 n 1611 0;120 0,023 0,7620 0, 7714 0;452 0,523
6 787,41 0,792 11899 1844 0,135 0,027 0.8236 §,8322 0,419 0,418
T 742,44 0,730 1.023 n L) 01255 0045 0.7478 0.7599 0452 0.367 .
RAD] AL ROTECR 5PD EXIT 48S EXIT REL F IRSPLOSS P TOT PRESS ¥ ImT ADB 7 IinT POLY MOMEN RISEs STAT Pagss
POSITION AT g7 HACH MD HacH Ng SOLINITY COEFFICIENY LOSS PARAM EFFICIENCY EFFICIENGY MEAS T @ISZ RISE CrEFF
1 134%,97 0,626 0,996 1,334p 0,174 0,023 0.8115 06,8223 1.0044 0,241
2 13:1%5.07 9,621 649680 1,169¢ £.o46 0,909 ¢,9280 0.9324 1.0350 03253
3 1i9n.74 0,857 6916 1;59A0 ¢,0%0 t 004 0.9594 0:97¢3 0,9423 * 0,334
4 1676.95 0.k 0y872 1,684 0, 1186 £,034¢ 0,6523 [:6647 £,057¢0 0,381
5 955.8% 0,839 01755 1,9960 G141 ;030 0.,6772 §,68n2 t.0377 0,453
5 B36.07 0,761 by701 2:2170 n 198 0,039 0,7354 0.74n8 1,0064 6,411
4 an6. 7% 0,763 0638 2,33%0 0.743 0,048 L6993 17415 1.0038 0.393
n‘nx?u FERCOHT TRAV YOT  TRAY TOT  FIXED TOT  FIXED TOT OVERALL PERFORMANCE SRMMARY
POSITION TLEASION PRESS RATIO  TEMP RATIO PRESS WTI0 TEMP RaV!C . STAGE DATA ROTOR TATA ROTOR DATA
s 1,.0030 1, ;561 1163 1} ggt 1}12; | PERFORMARGE PARAMETERS FIXED INST, FIXED INGT. TRAV. IRGT.
0.0% .
3 30,8000 i 4 154 1ices ti14z  7otal Pressure Fatio = 13359 L3%3 L5
0.8 t Adiabatic Efficiency = 0.6650 0.TH36 0.6600
4 50,0000 1,346 17098 1,771 171146 . patis Py
5 70.0500 15 317 1,108 { ?75 1 108 Polytropie Efficiency = Q.67 0.7550 0.8672
6 95,0200 1,423 1,129 1,384 L.127
3 ' Parcent Desnign Speed =~ 100.0 Discharge Valve Betting= 50,0
7 93.0000 1"‘15 1,149 1:343 1125 . Cor. Noxtle Weight Flow= 216.41  vVoge Schedule -

0.0
LE Chock Plow/Hoz.Flow = 0.9778 TE Check Flow/Foz.Plow =  0.9247
Assured LE Flov Coett, = 0.985 Asgumed TE Flow coetr. = 0.950
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038176 Blade Element Data For Radial |nlet Distortion Testing {Continued)

STATNR BLALE RNW o« Na§s TaSK |
BLADE ELEMEINT PEZOFORMANGE RESULTS

POINY “UMEER 7 REAJING N/MRER 84 DATE 371371970
RAD] &, LREL IRLET  ABS fmLET CHRR LN INCID ANG  INCID ANG  IMLET 4BS  INLEY REL TNLEY 4X  INLET ARS  INLEY REL
POSITION FLOW ANG FLOW aN5 LE ANGLE “N CHM3R LN SUCT Su#F VELOZITY VELOECITY VELDC)YY TAVG VEL TaNG VEL «
1 31,48 39,47 ea} 01 732,21 624,59 382,12
F 3(‘-.16 39,11 «5,98 730,75 634,77 367118
3 27, 39,01 wi1,21 no2,24 709,72 373,94
4 23, 90 39,30 419,90 738,24 673,22 298126
5 27,94 43,86 517,92 761,43 668,20 X54,47
[ 31 ?2 42,22 tlﬂJD 893,59 749_.A1 166:02
? 38,74 42,76 sh.92 879,77 696,41 520,060
RaD)AL REL EXIY ADS ExIT CHBA LN pEV TURN EXIT 48§ EXIT REL EXIY ax EXIT A@S EXIT REL
POSITION FLOW ANG FLOA aYg TE_A“GLE ANY TE AVGLE VELOTITY vELOC!TY VELOC!tY TaNG VFL TANG VEL
1 Pyva 11,13 1%,4% 39,14 670,44 676,75 15,53
2 1,53 -1...10 11,63 28,84 737,85 737034 19,47
3 o.u s9,07 9,81 26,86 746,60 746119 12,78
4 1,7t ._e,?s 7.4 25,40 718,99 747, A7 w21,41
8 w2, 31 =9,10 9.79 3125 727,14 124,40 -41.00
[ ;55 33,.%8 11,13 31,16 849,22 845,54 8,29
y (.29 12,38 12.49 36,45 822,98 820,32 4,18
RaliaL ROYOR SPD INLET aB8S INLET REL  AXIaL VEL DIFFUSTON [}
PoOstTioN AT IuLET HiCy \0 MACH KO arle FagTos -
i 0,630 {|093 0-2‘0 “Q,ﬂ’,
2 0,633 1:147 ] 0y144 =0, 062
3 0,783 1,052 ty2n7 ~t,024
4 0,654 1;046 ol1se «0. 088
[ 0,876 17084 0,182 €0,120
6 u 199 1,129 0,172 “,133
7 0.77q 1i178 o 201 L. REYY )
RaD{sL ' ‘ROTOR 5PD EXIT ang EXIY mEL LOSS  TNT PRESS ADS Pou MBHEN RISE/ SYaY Pug3§
POSITION * TAT EXIT NaCH v Hack NO SOLIrITy COEFFECIFNT LOSS PrRaM EFFICIENCY EFFICIENrY HEAS T RISE RISE CnET
1 a:%e2 1,%23%0 6,219 0.069 “0,5652 -y L0840
2 0:842 1,5449 0,000 0,929 _2,0471 *0,056
3 8,652 1,6310 0,078 9,024 o5,1890 20,024
4 0:63 1, 7440 01005 0,024 0g,5676 =o 079
5 0:6%4 1,2630 0,150 0,037 w1 4187 50,109
& 0,756 2 6510 0,149 0.036 £4,4518 -0 11%
? 0.731 2.093¢ 0.1%9 0,035 c1.9600 +ud 100
RADIAL FERCENT TRAV TOT TRAV TOT  FIXED TOY  FIXFD TOT OVERALL PERFORMANCE SUMMARY
L:IERSION PRES HP RA R HP RaT
vusl:lw i no*ooo ESS :leg TEHR g ;;g PRESS :l;;g TE ’:?n;g . SCE PARAMETERS STAGE BATA STATOR DATA STATOR DATA
b $5.5000 654%0 0. 904 2ie7s 1,010 ;muo FIXED INST. FIXED INST., TRAV, INST.
3 3a,0600 8,948 04998 t,977 1,000 | Total Preseurc Ratio = 1.3359 0.9678 0.5465
4 50,1000 0,957 1,006 0;978 1,800 ‘Polvtroptc Efficlency = 0.6784 0.5085 ———
5 78,0000 0,938 0:997 o,oaa 1,080
) 9c,0000 | (0, b0a 01996 ﬂ;No 1,000 Plrvent Do2ign Spaed = 100,0  Discharge Valve Settinge 50,0
y 95.0000 0.40s 0.9 & 945 1 100 I V' Cor. Norsle Weight Plows 216,41  Vane Beheduls 0.0

} 1B Chack Flow/Noz.Plow = 0.9296 TE Chesk Flow/Noz.Fiow =  0.50%1
{ Adsumed LE Flow Coeffs w 0,955 Assumed 1% Flow Coeff. = 0,935

(;\‘B\—E \
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RADJTAL
POSITION

ST AN

RaD
FOSI

-
or

&

OGN e

RADEAL
POSITION

R R 2L R g

RaDLAL
pOsiTion °

~k O S M O D

RADTAL
POSITION

X R RN o

REL INLET  4BS INLET
FLOW ANG FLOJ ANG
63,99 =3,26
54,53 wi.93
58.39 =075
49,47 1,23
4%.49 <033
45,34 e .18
45,73 29,43
REL g4IT ABS FXIT
FLOA (NG FLOA aNG
57,01 44,19
54,45 39,95
51.7¢9 36,45
53,06 33,17
44.34 14,53
36.23 39,54
23.33 44,48
'ROTCR 5PD _ JHLET ABS
AT INLET MaCH MD
1356,13 0.580
1328.20 0,590
1193.68 0,4A5
1857.78 n,873%
934,73 0,930
787.02 0,783
742.37 0.7240
ROTOR SPD ~ B4IT aBs
AT exlr HAGCH M0
1343.78 6,676
1314,93 0,618
11946.64 0,635
1674.83 0,591
955,75" 0,445
635,98 0,581
a04.67 0.70%
PERCENT TRAY TOT
DLERSION PRESS 2uTlo
5.0300 1,794
10,5100 1,783
30,0300 1,790
50.0100 1,483
78,0300 1,424
9d,a000 1,462
95,0004 1,940

. TRAV TOT  FIXED TOT  FIXED YOT
TEMP RAYID PRESS RATIO YEMP RATIO

| “NOT REPRODUCIBLE -
§

Blade Element Data For Radial | nlet Distortion Testing (Continued)

ANTIR 3LARE ANY = NASA TASK |

BLANE E,EMEYT PEAFIHHAMNCE RESJLTS

POINT NyMBER ¢ READING “UMRFR 83 DATE  3/11/1975

CHRR LN INCID aM5  INCID A™i  INLET &BS  INLET REL THLEY aX

13224 1,738 1,3¢5  PERFORMANCE PARAMETERS
1,205 1:777 1,200
1,186 13762 {.173 Total Pregeurs Ratic =
1.127 1,448 1,148 MAiabatic Efficiency =
1,128 1;409 1,128 Polytrople Efficiency =
T
i.:dg }!:;2 12133 Percent Design Speed =  100.0

Cor. Koszle Weight Flows 219,95

LE aNsLgz HN gHM3R LY SUsT Suer VELOG!TY vELDC]TY VELOCITY

60,60 5,39 2;460 829,57 1528,75 623,655
59,61 4,92 _1;80 639,95 1483,61 63743
56,01 ..2488 =158 729,35 1411,29 729,27
52.56 e3.09 R, 03 912,38 1401,76 909,75
49.71 .22 ¢ m13,71 14305.23 1376,.5¢ 991,28
47,41 24.77 =9,43 B27,45 1153.72 794003
48,13 =0.40 8,39 767,8% 1071, 39 72942
CMBR LN REL NgV REL TURN EX!T iBS gXIT REL EXIT 4%
TE ANGLE ANG TE ANGLE VELOSPTY yELOLITY vELBC]TY
54,8y 2.2 A,89 747,30 984,38 535,43
54,42 7403 A, 08 732,65 1015.34 560,58
50.68 1011 LT.09 740,85 963,30 S95,74
43.79 7,27 1,59 663,36 964,03 569,38
%2.15 17,19 =g, 64 693,93 77919 556,34
14.29 15,94 15,11 777,01 695,11 593,49
.00 15.33 27.4¢ 809,28 633,53 §70.78
INLET REL AXTAL VEL TRAV LNSS YR TL PRESS T ADIABAYIC POLYTROPIC
MatH NO R4TI0 COEFFICIENT LOSS PARAN  EFFICIENCY EFFICIENRY
14408 - 0859 S P LY 0,033 0.8144 b,8290
14369 0,879 0123 Gyn2t 0+R7A5 i,8880
11325 0,817 2,054 0,011 0.9344¢ 2.9394
1g7141 9,674 2037 c.007 0,93P5 5.%449
14343 ;551 0,128 0,619 Ge8314 0,8397
1:0%1 T 048 04123 0,024 0.8480 90,8559
1.006 0.783 9,115 0.027 0,8592 G.8672
EXIT REL F JNST { 0SS F TOT PRESS F INST ADBF INST POLY
HacH N0 SOLIDITy COEFFICIENT LOSS PARAM EFFICIENCY EFFICJENCY
0,924 1,3%49 0,146 2)63¢ 0,231 0, Bl64
0,456 1,3690 0,0R8 .G.0i8 0.8940 g.%0°2
0sh26 1,50499 -0,012 =0,002 1,0147 1301436
0.787 1,hb47 G,1%2 0,076 0.7680 G.779n
0679 10082 RS RY] 0,027 C.ROD3C §,8123
01609 ?,7170 0)142 €, 028 0.8226 6,836
04555 2.339¢ Ci1A3 c.032 0.R156 0.8750

INLET ARS
TANG YEL
=35,51
10,33
=9,5%7
31,59
_*5.65
46,482
=5.49

FXIT ARS
TANG YEL
519,13
469,56
439,78
377,19
417,18
‘9ﬂ:11
580,51

DIFFUSTAN
FACTOR
0,491
01433
9,473
0,432
0,514
0;499
0,577

HBMEN RISE/
MEAS T ALSE
0.9918
0,8619
0,915¢
£,0033
0,983¢
0,9673
0,9943

OVERALL FERFORMANCE SUMMARY

Ny
Ta
1

1

1

i

EX
Ta

FY REL
NG yEL
393,64
338,53
064,19
q4ﬂ=3°
A1, 44
747,80

1T REL
NG yEL
524155
84%,36
756,83
Tod, b4

543,58

STaT
RiSE

346:87
246,16

CHi

0; 446
0,476
0;537
0,561
0,615
0,549
0,544

PRESS
CrEFF
0;331
0,354
0,442
0,473
0,547
0,545
6.57%

STAGE DATA ROTOR DATA ROTOR DATA
FIXED INST. FIXED INST. TRAV. INST.

1.5165 1.5377
0. 7854 0.8130
0.7977 0.8240

Digcharge Valve Settinge

Vane Schodule

LE Check Flow/Foz.Flow = 0,9730 TB Check Tiow/Noz,Flow w
Asgumed 1LE Flov Coeff, = 0.685 Asauped TE Flow Coeff, =

1.5971
0.8520
0.8952

1,0
0.0

0.907L
0,950
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93is70 Blade Element Data For Radia! Inlet Distortion Testing (Continued)

-

STATOR BLADE ROW « NASA TASK |
ALADE ELEMENT PERFORMANCE RESULTS

POINY NL“I:R 9 REAJING NU*BER B3 DATE  3/3173970
RADIAL - REL INLET  ABS INLET CHBR N INCID ANG  INCIu ANG  [NLET A0S  INLET REL TNLET AX  INLFT ARS  INLET REL
POSETION FLOW aNg FLOW ANG LE AVGLE MN CH3R LY SU@QY SyRF VELOZITY VELOCLITY VELOCITY TANG VEL . YANG VEL
1 . 43,95 319,47 4,48 750,75 543,52 521,01
2 39,36 39,11 Jbgy2s 743,16 574,59 471,27
3 34,44 39,01 ad,57 777,23 640,47 439,36
4 35,90 39,00 99,00 721,13 618,19 388,49
5 33,36 40,86 e7.00 724,27 601,24 493,46
6 36,80 42, l22 3%, 42 797 22 631,73 477184
7 41,76 42,74 1,00 816,40 602,86 538,14
AADAL REL EXIY ABS ExtY CHaR LN DEV TURN EXIT ARS EXIT REL EX]T ax EX!IT aas EXIT REL
POSITION FLOW ANG FLOY NG TE_ANGLE ANR g ANGLE VELOCIYY vELOCTYY VELOCITY TANG YEL TaNG VEL
1 1,33 11,13 12396 47,13 576,41 576,40 1R, 45
2 n,36 -1:: 10 19,46 av.ao 636,35 636,31 4 n
3 c0.43 28,87 3.44 A8 616,73 816445 z4,87
4 £7,45 ¢B,75 4,32 33 23 592.21 501,02 2%, 10
] ©1,93 a9} +10 7,27 3'5 70 585,53 583) 08 “18,89
6 20,15 312,58 14,23 37,45 633,83 633,66 SX,A9
7 51,98 “12.36 15,40 3132 400,82 598,17 16,76
RADIAL ROYOR SPD  I¥LEY @S  INLET REL  AXIAL VEL DIFFUSIAN CHi
POSITION AT INLEY KaCH VD HaCH ND L0 FACTOR ,
i 0,629 1;0886 Dy452 0,216
z 0. l628 11107 0,347 0,244
3 8,669 0,962 9,381 0,259
4 0,629 0,956 o 335 0,287
5 0, 537 0,971 9,349 0.29¢
& 0,730 1,003 0,348 0257
7 0,716 0,973 0.424 0.253
AaD1AL ROYTIR SPD EXIT 43§ EXIT REL LDSS  TAT PIESS ADB POLY HAMEN RISE; STAY PRES
pOSITION AT ExlY HaCH NO MACH NO SOLIRtTY CAEFFICIEST LOSS Pakgd EFFICIENCY EFFICIENLY MFAS T RISE RISE CrEFF
1 0,490 1,%230 0,144 0;047 05482 ;200
2 0,935 1,5448 0,851 0017 0,9363 0 224
3 0,524 1,6318 0,053 D tté 0;7¢95 0,238
4 0,938 1}747¢ ,n:s 0,807 0,370 9,262
5 0:934 : 134800 0,027 0,007 90,8449 8,276
& 0,550 2,8510 0,065 0s016 0. 7148 0,235
7 0,918 2.0980 06.093 0.622 g.567 0,232
Pgall’l:la PERCEKRT ;;.w T?'r TRAV T?‘r FIXED YOT Tr:xgg TOT OVERALL FERFORMANCE SUMMARY
SITION , DMERSION PRE RaTlo  TEMP RATIO PRESS RA”O EMP m_\'rto STAGE DATA STATOR DATA STATOR DATA
1 5,0000 0,952 0;979 03966 1,000  FEHFORMANCE PARAMETERS FIXED IRST. FIXED INST, TRAV. INST.
2 10,0000 0 1995 01989 o,vne 1,000 . -
3 33,0000 0,068 04994 0,986 1,000 Total Presgure Ratio = 1,568 0.9854 0.9759
4 go +2000 o‘gaa 1,008 8, 934 £;000  Polytropic Efficiency = 0.7977 0.9680 —————
5 ;8000 0,485 1995 1994
. 6 95:2200 0,986 33995 g 982 :’ggg Porcent Deeign Speed = 100,0  Discharge Valve Setiing~ 4.0
7 95,3000 0:934 0.985 0.972 . 1,000 Cor. HWorxle Welght Flowe 215,95 Vane Schedule = 0.0

1E Chack Flow/Noz.Flow = 0.9119 TE Chock Plow/Noz.Flow w 0.8799
Asunt’ 1B Flow Coeffs = 555 Assumed TR Flow Coaff, = 0.935
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Blade Element Data For Radial nlet Distortion Testing {Continued)

03{270
ADTOR BLADE ROA  ~ NASA TASK |
BLADE ELEMENT PERTORKANCE RESULTS , ,
POINT NuMB.~ 8 READING NU4BFR 82 DATE  3/11/1970
RADJAL REL INLET  ABS INLET CHBR LN INCID ANG  INCID 18%  INLEY aBS  INLET REL INLEY 4%  INLFT aBS  INLET REL
POSITION FLOW &NG FLOW aNG LE aNGLE MN CM3IR LN  SUCT SuRF VELOSITY vELOCITY VELOCITY TANG VEL TANG VEL
‘% 67.25 -4,23 60,60 6,65 3,98 593,67 1521, 0% 587.54 . =43,45  1401.13
2 66.19 =2.96 59,61 6.%8 1.5% 802,50 1428,07 599,59 »31.,08 1358.80
3 59,68 2,62 56,01 3.87 «0,5¢ 714,73 1422,99 713,94 ~-32,82 1230,90
4 49.%9 c e 62 52.56 -2.97 w8 .81 903,14 1390.74 900,51 9,78 1057,64
5 45,35 ~2.44 49,01 4,34 ~11.15 270,39 1370,98 956,85 34,15 94K ,%7
5 &5.06 1,82 47,41 =1,0% «5.74 815,14 1150.03 . 782.03 ~24,85 811,40
? 26.97 11 46,13 0.84 «7.G6 T60,64 . L084,%5 722.37 =31, 43 TIN5
"RADJAL REL EX1Y ABS EX17 CHMBR LN REL 'DEV REL TURN EXIT ARS EXIT REL JEXIT ax EXIT ARS Ex!? REL
POSITION FLOA ANG FLOW ANG TE ANGLE ANG TE ANGLE VELOCITY VELOCITY VELOCITY " TANG VEL TANG VEL
1 57,84 52,07 54,80 5,36 ?.39 768,34 879,27 467,24 599,45 747,68
2 55,62 45,76 54,42 1.2¢ 10.57 758,30 $34.48 523,24 542,38 772,18
3 51.74 39,88 - 60,48 1.06 B.14 744,12 918,43 568,61 475,11 721.40
4 49,59 37.61 43,79 5,89 w0.00 698,79 853,84 553,45 426,42 650,05
5 43,41 38,86 32,15 1,26 1.94 704,87 152.20 545,42 439,742 516,01
& 31.35 42,69 14,29 7,06 14,72 748,67 646,21 545,61 503,35 332.34
7 23.59 47,49 8,00 15,59 23.37 C 789,34 586,99 577,84 %7988 23n. 52
RAD[AL ROTOR SPD  IMLET ABS  INLET REL  AXIAL VEL  TRav LOSS TR TL PAESS T ADIABATIC POLYTROPIC  DIFFUSICN CHL
POSITION AT INLET MACH ND MACH NO RaTl0 GOEFFICIFNT LOSS PARAM EFFICIENCY EFFICIENCY FACTOR
1 1357.67 0,544 1393 0.795 0.184 0,037 D.8054 0.8249 * 04579 0,479
F3 1327.76 0,553 1,363 0.681 0.135 0.028 90,8588 0.8591 0+510 0,499
3 1158.28 0,676 . 1,333 0.796 0,083 0.017 0.,9064 0,91%9 0vd73 0.559
4 1067.42 0,861 14326 . D815 0,041 ‘0.008 0.9452 0.9448 0.475 0.612
L] 934,42 0.941 1:329 0.57¢0 0.075 0.014 0,8853 0.8917 0.543 0.629
6 786.76 0.779 1087 0,698 0.125 Di024 0.4526 0.86n8 0,544 0.601
7 742,42 0.714 1.017 0.731 0.123 g.024 0.8753 0.Ba78 04583 p.596
RADIAL ROTOR SPD EXIT ARS EXEY REL . FOINST LOSS F TOT PRESS P IMT ADE P IUST 'POLY HOMEN RISE,s S5TAT PRESS
POSITION AT EXIT MACH NO HAGH NO S50LIDITY COEFFICIENY LOSS PARa4 EFFICIENCY EFFICIENCY MEAS T RISE RISE CrEFF
i 1343.33 0,635 5,728 1.3344 0.173 0.035 c.B8092 0.6747 1,0231 0.363
2 1314.49 0.4632 0,781 1,3692 0.125 0.074 D R840 0.8754 0,9681 0,387
3 11956.21 <0.629 0.+780 1,508 0,002 -0.009 1.0029 41,0018 0.8903 L0454
4 1076.47 0.6t G735 1,684~ 0.148 0.028 0,7957 0,8374 0,9904 0.534
5 955,43 0e6.9 0.6%3 19062 0.089 0,017 C.Nb48 0,8723 0,9711 0.554
6 835.70 9.652 0,563 2,217 0.134 0.024 0,8392 73,8478 60,9434 0,601
7 B 5.4 n.6h8 0i511 2,3393 0,147 n, 029 0,8400 0,84A6 0,9732 04629
Pg;ﬁ%;L PERCENT ;gav Yo% TRAY TOT  FIXED TOFT  FIXED TOT OVERALL PERFORMANCE SUMMARY .
oM DaTRSTON PHESS RATIO YEMP RATIQ PRESS RATID TEMP RATIO " STAGE DATA ROTOR BATA ROTOR DATA
1 5.0°03 1.9u¢ 1,250 1.833 © 1,233 FERPORMANCE PARAMETERS FIXED INST. FTXED INST. TRAV. TNST,
2 jo.0moe 1.8%¢ 10234 1,838 1227 pota) Presoure Ratio = Loow L6229 1676
3 30.0 00 1.82p 1,206 1,835 1,189 b o.8003 0.8251 o.8854
‘ 55.0°00 1.573 1,147 $.522 1,161 isbatic Efficiency = 0813 o.838 o.8o3h
. 39-9"3“ 1,497 : o138 1,493 1,161 Polytrople Efficiency = . +8363 «89
6 5.0-90 1,493 1,143 1,474 1.140 ’
4 H J Percent Desfgn Speed =  100.0 Diacharge Valve Settings 10.5
y 95.0200 1.5%9 1,158 1477 14343 oo, Norzle Weight Piows 212,58 Vane Schedule - 0.0

1E Check Flow/¥oz.Flow « 00,9778 TE Chock Flow/Noz,Flar =  0.5776
Assumed LE Fiow Coeff, = 0.985 Aspumed TR Plow Coeff, w  0.950
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Blade Element Data For Radiat 1nlet Distortion Testing {Concluded)

a3i270
RADTAL REL INLET  ABS IALET CMBR LN INCID ANG  INCID ANG  [MLET ABS  INLEY REL INLET 4X  INLFT ARS  INLEY REL
POSITION FLOW ANG FLOW ANG LE ANGLE MN CH3R LN SUgT SUR” VELOCSTTY VELOCITY VELOCITY TANG VEL TaNG VEL
i 55,92 39,47 12,45 764,53 474,51 601,82
2 45,18 39,14 6,07 767,48 54£,00 544,35
3 37.90 39.01 LIRS 713,08 609,68 474,65
4 35,15 59,80 i, 65 734,82 599,58 422,18
5 36,16 40.86 4,70 733,05 588,45 430,13
& 41,01 42,22 -2.21 762,21 578,27 435,81
7 44,85 42,76 2,09 791,41 555,34 552,89
RADIAL REL EXIT ABS EXIT CHBR LN DEV . TURN EX!Y ABS EXIT REL EXIT A EXIT A3S BEX!T REL
POSITEION . FLOR ANG FLOW aNG TE ANGLE ANG TE ANGLE YELOCITY VELOCITY VELOCITY TANG VEL TANG VEL
1 2,58 ~11.13 13,74 49,34 562,96 562,38 25,38
2 1.%9 -10.10 11.7¢ 43,57 612,80 642,53 17,14
3 0,45 -8,4a7 ®.32 37,45 587,68 587,42 d,64
4 -2.28 -B8,75 6,47 37,43 563,09 562,02 =22.40
5 -1,5%2 -9.10 7.58 7.6 862,22 £50,R2 ~14.84
& -L.28 -16.58 10.38 40.24 540,51 538,44 2,42
7 ~2,38 ~12.36 9.98 47,23 522.32 520.19 24,82
RADIAL ROTOR SPD  INLET ABS  INLEY REL  AXIAL' VEL DIFFUSION CHL
POSITION AT INLET MACH NO MACH NO . ATIO FACTOR
1 0.633 1,193 0,51t 0.275
2 0,647 1,132 t.424 0,203
3 0,659 0.943 0,426 0.325
4 G635 0.937 0,406 0.360
5 G.638 0,953 04393 0.384
6 0.86% 0,932 0,444 9.377
k4 6.690 0,936 0.540 0.3%5
RADIAL ROTOR SPD EXIT 485 EXIT REL L0SS  TOT PRESS ADB POLY HOMEN RISE/ STAT PRESS
POSTTION AT EXIT HACH MO MACH NO SOLIDITY COEFFICIENT LOSS P4dAM EFFICIENCY EFFICIENCY MEAS T RI{SE HISE COEFF
] 0,464 ¢ t,523¢ »0.178 0.042 0.6241 0.256
2 0.5.8 1,544¢ 0,073 0,024 0.8365 9.272-
3 0.494 1.6310 0.046 0,014 o.7854 0.302
4 0,479 1,7428 0.017 0,045 60,8766 0.338
5 0,487 1,68800 5.032 0.008 2.93n5 0.358
6 0.463 2.0510 0.070 v.017 0.76R5 6,352
7 D.447 2,0980 0,092 0.022 0.6429 0.329
gADI'I\L FERCENT TRAY YOT TRAV TOY  FIXED TOT rFIxED TOT OVERALL PERFORMANCE SUMMARY
POSITIDN IMERSION PRESS RATIO TEFP RATIO PRESS RATIO EMP RATIO STAGE DA STATOR DATA STATCR
1 5.0r00 e.955 G975 0.969 1,000  FERFORMANCE PARAMETERS FIXED mgé. FIXED INST, TRAV. %?
2 10.0700 0,984 F.983 0.982 1.030
3 30.0700 0.973 04991 0.908 1.000  Total Pressure Ratio = L5914 0.9866 0.9768
4 50,0400 0.986 0:999 0.996 1,600 Folytropie Efficiency = 0.8130 0.9719  ~weues
] 70.000 0.99 1,997 §.99 00
& 95,3503 . 0,962 3:993 g_qag ::ggu . FPercent Desjgn Speed = 100,0 Discharge Valve Setting= 10,5
7 9%, 06500 0.937 0.984 6.974 1,000 - Cors Nozzle Weight Floww 212,58 Vane Schedule - 0,

0
. IE Check Plow/Nor,Flow »  0,9085 TE Check Flow/Noz.Flow = 0.8806
Assuwed LE Flow Coelf, w 0.955 Aspumed TEZ Flow Cooffs = @



APPENDIX F

TABULATIONS OF FLOW SURVEY DATA FOR
CIRCUMFERENTIAL INLET DISTORTION TESTING

The circumferential distortion flow survey data at Planes 0.95, 1,51
and 2.2 are presented in this appendix for maximum weight flow, intermediate
weight flow and near-stall weight flow conditions at 100% design speed. At
each of the three planes and three operating conditions, the survey data

were obtained at 10%, 50% and 90% immersions from tip.
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PLANE NO,
1HHERS 1ON

CiRC,
PBSITLION

27,98

57,98

8?,98
117,98
147,98
177,98
207,98
237,98
267,98
297,98
327,98
357,98

CI1RC,
POSITION

27,98

57.98

a7.98
117.98
147,98
177,98
207,98
237,98
267,98
297,98
327,98
357,98,

® 0,98
= 104,

ToT,
PRESSURE

13,66
13,64
13,64
13,64
11,75
11,74
11,68
13,74
13463
1354695
13462
13,653

WHEEL
SPEED

13368,33
133633
1334.433
1336, 33
1336,33
1336433
L4336.33
1336,33
1336'33
1336,33
1336,33
1336,33

- Flow Survey Data For Circumferential Infet Distortion Testing ~

{00% Design Speed, Maximum Weight Flow

RADIUS =
STATIC ~ar,
PRESSURE Tewp,
10,67 518,89
L10,46 518,69
10.71 518,69
16,59 518,69
9i79 518,69
.35 518,49
2,33 518,69
9,98 518,69
10,38 518,49
10,48 518.69
10,58 518,69
10,48 518,69
ABS TANG REL, TANG
VELOCITY VELDCITY
1,37 1334,964
0,82 . 1335,5¢4
29,34 . 1304,99
69,96 1266,37
87,54 1248,79
31,74 1304,59
-28,35 1364,68
-97,75 1434,08
#59,33 1395,66
~40,50 1376,83
=18)29 1354,62
-9, 04 1345,37

17,420

SLOPE & w1,02
ABS FLOW Ft:1
ANGLE VELOS]TY
0,12 §52,25
. 0,07 674,44
2,82 641,76
6,09 459,39
.B,88 567,11
2,91 525,26
"2, 61 622,57
n?, 62 737,19
v4,97 684,81
e, 44 675,02
#i,59 659,33
80,77 672,70
REL, FLOW REL,
ANGLE VELOGLTY
43,96 1485,78
63,21 149614
63,87 1455,76
82,63 1426,05
45,63 1368,73
64,42 1446,33
45,50 1499,72
63,00 1609,50
63,95 1553, 48
63,92 1532,87
64,06 1506,45
43,44 1504,15

AKTAL
VELOCITY

652,25
674,44
441,09
£55,467
560,34
524,45
621,93
730,69
8B2,23
473,80
659,07
672,64

REL, ™ACH
ND,

1.378
19394
1,54%
1,324
1,289
1,338
1.+387
1,599
1,647
1:426
1,399
1:399

ABS
MACH NO

0,805
0,827
0,593
0,812
04524
0,578
D.376
01691
b,638
G,628
04612
01626

Loc
WY,

Al
FLO

3.30
3,37
3,28
3,30
2,56
2,76
2,74
3,53
3,38
3.36
3,31
.36
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PLANE NO,
[HHERSTON

CIRGC,
POSITION

27,98
57,98
87,98
117,98
147,98
*177,98
207,98
237,98
267,98
297,98
327,98
357,98

CIRC,
POSITION

27.98

57,98

87,98
117.98
147,98
177.98
207,98
23798
267,98
297,98
327,98
387,98

u f],93
- 505
10T,
PRESSURE
13,76
13,76
13,73
£3,73
1166
11,66
11,64
13.76
13,74
23,74
1376
13,74

HHEEL
SPEED

1058,40
1058,40
41056,40
1056,40
ips58,40
1056 ,40
1058,40
1058,40
1058, 40
1056,40
1056,40
058,40

Flow Survey Data For Circumferential I nlet Distortion Testing -
100% Design Speed, Maximum Weight Flow {Continued)

RADIUS a 13,797
STATIC Tat,
PRESSURE Ti4o,

10,06 %18,59
10,07 518,69
10,09 518,49
10,11 518,69
2,38 518,49
8,86 518,69
§,01 518,49
¢,50 516,69
9,77 518,69
9,83 510,69
9498 516,69
9.98 518,69
ABS TANa REL, TANG
YELOCITY VELDICIYY
-0,43 1058,53
16,11 1042, 29
53,27 1005,13
119, 2¢ 939,16
169,87 888,53
48,36 10£0,23
*55,95 1114,3%
134,40 1192,80
~78,38 1136,78
45,63 1104,03%
=32,87 1091,27
=12,08 1078, 44

SLOPE & 4,88

ABS FLOW
ANGLE

*0,04
1,27
4,23

, 9453

16,385
4,04

rd, 68

"3, 82

5,93

w3, 48

2,55

nh, 74

REL, FLOW
ANGLE

55,49
55,12
54,38
52,90

ABS
VELOC(TY

727,45
726,81
722,24
720,20
610,70
683,51
688,88
788,0%
750,47
741,65
738,72
735,21

AL,
VELDCITY

1284,5%1
1270,58
1236,54
1177,50
1064470
1218,79
1308,79
5423,28
1364, 44
1334,83
1317,36
1298,%7

AXNTAL
VELOCITY

727,45
726,63
120,24
710,24
586,60
664 ,8¢
486,40
776,50
754,61
750,26
737,99
735,11

REL, MatH

NO,

1.203
1,§i%0
1,157
14102
0,783
1,135
1.320
1,544
14283
1,254
1,23%
1.247

ABS
MACH NO

0,681
0,630
Ds876
D674
0.564
0,637
0,842
0,744
0,713
Be706
04693
0,689

Loc
N,

1

AL
FLOW

3,70
3,79
3"6
3.72
2,78
3,10



PLAME NO, ® 0,95
IMHERSION . « 90%
CIRC; 10T,
POSITION PRESSURE
27,98 13.77
57,98 13,79
87,98 13,73
117,98 13,75
147,98 13,35
177,98 11476
207,98 11484,
237,948 13,78
267,98 13,72
297,98 13,71
327,98 13,76
357.98 13,76
[ 1-M WHEEL
POSITION SPEED
27.98 760,22
57.98 760,22
87,58 760422
117,98 760,22
147,98 76p,22
177,98 76G.22
207,98 760,22
237,98 760,22
267,98 760,22
297,98 760,22
327,98 764422
357,98 740422

Flow Survey Data For Clrcumferential Inlet Distortion Testing =
100% Design Speed, Maximum Weight Flow (Continued)

RADGIUS »
STATIC 137,
PRESSURE ts4P,
10,09 518,49
10,23 518,69
10,22 518,49
18,32 518,69
9.73 548,69
8,88 518,69
8,77 518,69
9,57 818,69
9,79 518,69
7,90 518,89
¢,99 518,69
10,05 516,49
ABS TANG REL, TaN@
VELOC!YY VELDCITY
=21)17 784,39
30,54 729,74
69,56 490,66
156,66 603,56
336,32 “I.90
B4, 48 - 875,54
.132,43- Bva, 69
wiB2, 65 242,87
*112,00 875,22
=65,00 825,22
»62,47 B22,6%
~35,89 794,41

9,910

SLEPS 15,607
ABS FLOM . AHS
ANGLE VELOCITY
1,73 01,37
2,54 688,46
5,82 886,02
.SO‘O 675!01
28,18 742,17
7.28 668,24
=11,10 567,68
14,06 754,82
ne,07 729,52
»5,20 717,17
"5, 04 711,10
r2,92 T04,49
REL, FLOW REL,
ANGLE VELOSITY
48,10 1049,79
46,69 1002473
45,34 976,57
42,55% 892,40
34,03 757,48
45,94 946,43
52,90 1119,13
52,28 1192400
90,34 1133,57
49,42 1094,37
49,27 1085,63
48,53 1062,45

AXTAL
YELOCITY

701,03
687,78
692,49
657,61
627,75
662,89
675,51
729,30
720,39
14,24
708,35
703,57

REL, YACH

0,983
0,937
6,907
0,833
ty710
0,882
19048
1,123
14068
1024
1,048
0,995

(Y-}
MACH NO

0,657
0,643
064t
0,631
0867
D623
G843
0,709
01685
04673
01667
Dab680

Loc
WY,

AL
FLOW

2440
2,38
2.:36
2,28
2,07
1.93
2,00
2;40
2.44
2:44
2440
2.40
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PLANE NO,
IMHERSION

cire,
POSITION

15,00

45,00

75,00
165,00
135,00
165,00
195,00
225,00
255,00
285,00
315,00
345,00

cinc,
POSITION

19,00
45,00
’5'00
105,00
135,00
165,00
195,00
225,00
255,00
285,00
315,00
348,00

s 1,51
- 10%

- ToT,
PRESSURE

18,47
16,64
18,39
17,96
16,66
17,67
17,91
20:47
15,45
16,91
16,90
18,73

WHEEL
SPEED

1310.32
1310132
1310,32
1310:32
1340,32
1340.32
1310.32
1310,32
1310,432
1310,32
1310,32
1310,32

Flow Survey Data For Circumfarential Inlet Distortion Testing =
100% Design Speed, Maximum Weight Flow (Continued)

RADIUS = 17,084
STATIC Tav,
PRESSURE TE42,
13,73 519,48
13,65 579,14
13,47 579,05
13,27 573,50
12,92 558,49
13,18 594,37
13,30 600,90
14,86 619,91
14,46 534,96
14,05 583,29
13,93 582,09
13,84 581,33
ABS TAWS REL, TaNG
VELOCITY VELICITY
279,02 1031,30
288,30 1p22,02
289,37 1020,96
294,08 1019,27
350,47 759,684
411,03 8096,%9
393,50 #16,82
306,91 100341
249,48 1060,8%
286,46 1053,8¢
263,92 1046,49
279,486 1034,27

SLOPE = 40,03

ABS FLOMW
ANGLE

21,39
< 24,99
22,47
22,64
Jo,72
32,81
30,83
22,34
19,60
19,85
20,20
21,48

REL, F|0W
ANGLE

55,37
55,01
55,18
55,60
58,43
54,87
34,28
53,34
54,88

ABS
VELOCITY

769,05
774,28
166!y
756,11
685,05
755,55
767,02
307,45
736,49
755,27
764,32
762,08

Akl
VELOCITY

1253,40
1247,5%4
1243,54
1235,27
1124,58
1102,34
112%,28
1250,85
1267,11
3279,94
1260,66
1251,56

AXTAL
VELOCTTY

T12,39
715,37
710413
697,85
589,79
837,54
659,32
746,85
592,95
710,40
747,31
709,15

REL, MACH

NO,

1,110
1:.103
1,106
1,098
1,008
G961
0.%80
1,073
1,112
1,420
1,120
1,108

Ags
HACH NO

0,678
0,683
0,682
0,672
0,614
0,661
0D.687
0,692
D,646
0,665
04675
0:673

Loc
WY,

Al
FLOW

3,47
3,47
3,42
3,31
2,78
2-89
2,99
3,69
3,49
1.5
3,5%

. 3,47



PLANE NO,
IHHERSJON

CIRC,
POSITION

15,00

45,00

75,00
105,00
135,00
165,00
199,00
225,00
255,00
265,00
315,00
345,00

clRC;
POSITION

15,00

45,00

75,00
105,00
135,00
165.00
195,00
225.00
255,00
265,00
315,00
345,00

" 1,58 -

n‘SO%
Tof,
PRESSURE

19,59
19,38
18,95
18,31
17,47
17,43
18,16
2029
20,04
19,86
19,97
19.82

HWHEEL
SPEED

10678,27
1078,27
1076,27
1078,27
1078,27
1076,27
1076,27
1076,27
1078,27
1078,27
1078,27
i078,27

Flow Survey Data For Circumferential {nle} Distortion Testing -
100% Design Speed, Maximum Weight Flow {Continued)

AADIUS o 34,056
STATIC 137,
PRESSURE TEMR,
13,87 592,82
13,56 590,43
13,40 595,43
12,99 583,94
12,49 572.2x
12,50 534,57
12,75 594,93
14,40 420,36
14,43 608,50
14,07 598,74
14,06 596,45
13,84 534,70
ABS TANG REL, T4NgG
VELOC]TY VELICITY
419,62 858,69
431,89 646,38
434,95 843,34
443,49 634,78
469,29 5¥n,98
512,12 50,18
445,27 13,00
433,93 644,34
403,90 674,37
448,70 669,57
412,42 665,69
424,50 656,77

SL0PG s 3,14

ABS FLOW
ANGLE -

30,89
31,39
32,26
33,24
40,89
39)68
34,11
31,39
30,15
29,689
. 29,95
30,34

REL, FLOW
ANGLE

43,20
42,40
43,03
43,17

ABS
VELOCITY

817,36
829,19
814,89
B0%,07
Té4,12
802,07
829,87
833,14
BO4y18
820,13
826,48
833,95
REL,
YELOCITY
P62,49
9584556
942,74
927,82
B48,48
837,50
920,68
959,66
976,68
77,74
974424

AXLAL
YELOCITY

701,42
707,83
689,12
676,69
578,414
617,29
686,94
711,18
695,36
?11!01
Tib,1t
719,59

REL; MACH

NO,

0,847
0,844
0,834
0,822
0,734
0,736
0,308
0,92%
0,944
0,355
0,858
0,858

ABS
MACH NO

0,749
0,732
0,72%
0,717
G,682
0,705
0,728
0,714
0,704
0,718
0,726
04734

LOCAL

WT,

FLOW

3,78
3,76
3,63
3,46
2,69
2,99
3,39
3,80
3,82
3,85
3.89
3.87
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Flow Survey Data For Circumferentiat Inlet Distortion Testing -
i00% Design Speed, Maximum Weight Flow {Continued)

PLANE ND, e 1,5, -
THHERSION oo RADIUS « 11,030 SLOPE & 11,17
CiRC, ToT, STAYIC 737, ABS FLOW © ABS AXTAL ABS
POSITION PRESSURE PRESSUJRE TEMP, ANGLE YELOC]TY VELOCITY HAZH NOD,
15,00 21,17 14,16 595,37 35,77 869,44 705,44 0,779
AB 00 23,11 14,09 594,67 “36,04 872,34 705,38 0,773
75 00 20,65 13,80 598,66 34,86 807,03 693,74 04772
105 0o 20,01 13,38 535,17 ar, 07 863,32 688,84 0,772
135.00 18,46 12,31 570,93 40,87 856,65 644,82 04775
165,00 17,98 12,04 550,54 43,24 862,863 628,42 t,773
195,00 16,08 12,29 573,51 39,72 353 a7 656,78 0,758%
225,00 20497 14,29 811,91 28,36 840,95 757,53 04750
255,00 21.33 14,48 835,76 37,29 963.15 686,72 04756
2e5,nn 20,52 14,04 539,99 36,91 852,34 681,53 0,749
315,00 20,75 14,00 597,02 36,32 862,40 694,68 04781
345,00 21,14 14,19 896,20 35,76 867,29 703,78 04767
ClRC, WHEEL ABS TANG REL, TANG REL, FLOW REL, REL, MACH LOCAL
POSITION SPEED VELOCITY VEL3CITY ANGLE vELOCITY NG, WY, FLOW
15,00 Bab, 14 508,22 337.92 23,60 782,29 0,692 2,34
45,00 846,14 513,24° 332,99 25,26 779,99 8,691 2,33
15,00 Gde, 14 520,20 126,04 25,47 746,58 0,683 2.27
165.00 BaG, 14 520,410 325,74 25,34, 761,98 0,680 2,29
135,00 846,14 561,67 b .48 23,74 706,60 0,563¢ 1.95
189,00 846,14 590,95 25,19 22,10 678,28 0,508 1,84
195,00 846,14 545,66 300,48 24,58 722,25 0630 1,89
225,00 848,14 408,91 437,22 27,99 874,65 04782 2,45
25%,00 846,14 522,95 323.18 25,20 788,97 0.86% 2+2R
285,00 846,14 511,39 334,24 26,12 759,38 0,847 2,24
315,00 B46,14 510,80 335,34 25,78 774,454 0,681 2.27
345,00 Ba6, 14 506,84 339,30 25,74 785430 0698 2,33

\BL \‘
\ “
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PLAKE No, = 2,20
IMMERSION , 108
CIRC, T,
POSITION PREASURE
6,83 18,18
36,83 18,03
66,83 17,96
96,83 17,78
126,83 17,27
156,85 17,04
186,83 17,94
216,83 18,18
246,83 16,96
276,83 18,17
306,63 18,17
336,83 18,13
CiRC, KHEEL
POSITION SPEED
6,83 1314,08
36.83 1314,08
66,83 1314,08
96,83 1314,p8
126,83 1314,98
156,83 1314,08
186,83 1354,08
216,83 1314,08
246,83 1314,08
276,83 1314,08
306,83 1354,08
334,83

1344,00

RADIUS =
STATIC 13T,
PRESSURE TzuR,
r
13,17 579,05
13,43 577,51
13,66 575,49
13,90 572,74
14,36 556,25
14,44 556,32
14,33 602,35
14,03 805,93
13,82 591,54
13,37 584,77
13,20 382,23
13,08 530,08
ABS TANG REL, TANG
VELOCITY VEL3CITY
=184 1315,93
2,3% 1341,70
2,54 1314,54
6481, 1%07,27
11,64 1302,44
10,05 1304,03
24,00 1290,08
29,210 1294,88
5,29 1108,80
0,83 1343,24
5,76 1308,342
»1.40 1315,48

17,130

SLOPE = 0,24

ABS FLOW
ANGLE

wl, 54
0,48
0420
0,57

n0,1¢

REL, FLOH
ANGLE

59,40
60,28
61,18
42,39
65,61
66,319
62,64
0,73
508,54
89,68
59,15
39,06

ABS
YELOCITY

178,31
748,76
721,74
683,87
590,79
870,10
668,72
720,81
B, 92
767,99
781,43
788,55

REL,
YELDCITY

1328,87
1510436
149701
1475,32
1430,12
2425,17
14%52,90
1472,97
1534,49
152127
1%23,%4
1533,72

Flow Survey Data For Circumferential 1nlet Distortion Testing =
100% Design Speed, Maximum Welght Flow (Continued)

AXTAL
VeLogity

778.31
748,74
721,74
683,04
590,67
570,01
688,29
720,22
800,90
167,90
751,414
788,54

REL, “ACH

NO,

1,358
1,337
1,323
1,302
1,258
1,227
1.244
1+266
{.349
1,348
1.360

ABS
MAGH NO

0,690
0:663
0,438
0,604
04520
0,492
0,574
0,620
0,704
0,877
Beb98
04699

Loc
WY,

AL
FlLoW

3,38
3.29
3,22
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PLANE NO,
IMHERSION

CIRC,
POSITION

29300

59,00

89,00
119,00
149,00
179,00
209,00
239,100
269,90
299,00
329,00
359,00

circ,
POS1TON

29400

59,00

89.00
159,90
149,00
179,00
209,00
239,00
269,00
299,00
J29,00
359,00

s 2,20
= 50§

TovY,
PRESSURE

18,79
18,61
18,21
17.90
16,83
17,77
16,13
19.:56
19,14
16,84
158,83
16,77

KHEFL
SPEED

1106,19
1106,19
1106,19
1166419
1106,19
1106,19
1106,19
1106,19
1106,19
i106,19
110619
1106,19

Flow Survey Data For Circumferential Inlet Distortion Testing -
100% Design Speed, Maximum Welght Flow (Continued)

RADIUS » 2 420
STAYIC 191,
PRESSURE TEMP,
12,86 557,93
13,03 594,98
13,10 551,66
13,53 575,39
13,93 559,00
13,67 592,70
13,44 537,79
13,25 614,33
13,05 579,44
12,04 533,59
12,73 591,56
12,73 537,31
ABS TANG REL, TaNG
VELOCITY VELICTTY
-5,77 1141,98
-12,26 1118,49
~10,861 1116,89
10,94 1117,13
=404 1119.23
13,64 1092,55
22,74 1083, 45
17,97 1088,22
=768 1113,85
2,96 1103,23
=641 1112,60

CLOPE = 1,13

ABS FLOW
ANGLE

r, 39
LI
»0, 77
L1 1Y)
u0, 38
1,09
1,70
1,17
af,51
0,20
nQ,27
ui) 43

REL, FLOM
ANGLE

52,35
93,59
54,63
56,89
41,57
56,72
54,74
50.98
52,22
52,0%
51,99
52,27

A8S
VELOSITY

851,66
825,09
792,79
731,49
401,09
717,34
747,06
801,91
863,41
860, 34
867,85
860,95

REL,
VELOCITY

400,63
1389,8¢
1369,55
133%,1%
1262,50
1306,91
13217, 30
14¢0,59
14p9,29
1399,03
i4p9,21
1406,80

ANTAL
YELOCITY

851,65
825,00
792,72
731,04
604,09
717,18
766,72
881,73
863,38
860,34
867,82
840,93

REL, ACH

t

1,244
1,233
1,214
1,178
1.109
1137
1,159
$e248
1,244
1.+237
1,250
1,251

ips
MAZH NO

0,756

0,732,

0,703
G,64%
0,528
0,624
0,668
0,767
047560
0,764
04770
0,746

Loc
N,

AL
FLOW

3.93
3,85
3.7
3.5¢
254
3,37
3,58
4,02
3,07
3,93
3,98
.95
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PLANE NoO, = 2,20
CIRC, 0T,
POSITION PRESSURE

18,56 18,87
48,564 19420
78,56 19,84
108,56 19,49
138,56 18,57
168,56 16,16
198,56 17,03
228,56 17,98
258,56 19,37
255!56 18,9
318,56 1900
348,56 168,88
CiRc, WHEEL,
POSITION SPEED
18,56 903,29
48,56 903,29
768,54 903,29
148,56 903,29
138,56 903,29
168,56 903,29
198,56 903,29
228,56 903,29
258,54 903,29
286,96 903,29
318,%6 $03,29
348,56 $03,29

Flow Survey Data For Circumferential Intet Distortion Testing =
100% Deslgn Speed, Maximum-Weight Flow {Concluded)

-

AADIUS = 11,779
STATIC Tat,
PRESSURE TINP,

12,62 593,12
12,95 591,67
L3137 596,74
13,26 584,15
13,68 574,45
13,91 561,89
13,25 539,44
12,60 60754
13,27 612,31
12,35 537,79
12,33 597,86
12,40 594,36
ABS TANS REL, TaNG
VELOCITY vELACTTY
LwEF 18 72,47
53,87 757,14
»30,38 933,67
=11,81"° $15,10
=1,39 94,68
51,89 v31,390
26,61 376,68
'5:‘6 91107‘
~61,58 964,87
«75,47 978,44
»82,32 985,60
77,49 980,74

SLCPE » 1,14

ABS FLOW
ANGLE

wd 51
'8|§,
r2,00
20,79
*(,10
5,60
2,18
rl,58
wd 07
ud,73
5,17
né, 94

REL, FLOW

ANGLE

47,95
47 .80
46,97
446,93
50,00
56,14
21,46
- ‘7|35
48,14
47,24
47,29
47,55

ABS
VELOELTY

879,86
B&9, 80
872,20
855,44
759,17
531,75
498,04
839,60

L B67,70
907,85
913,42
899,50

REL 4
VELOCITY
130960
A292.08
1277,32
1252,462
11684,00/
1002,47
1120482
1239,54
1298,18
1332,064

1344,26
1328,54

AX1Ay
VELOCTITY

877,13
867,95
B74,67
855,36
759,17
529,21
498,33
B3I9,7%
865,51
S04,73
909,70
996,15

REL, MACH
NO,

14162
1,146
14139
1,117
1,450
0,584
0,978
1,079
1,128
1,18¢
14494
1,180

A9%
MACH NO

0,780
0,774
0,777
04763
0rb75
0y 467
‘G608
9,731
04755
04505
0,814
0,799

Loc
WY,

AL
FLow

2,34
2.38
2.4%
2.42
2,24
1,53
1,89
2416
2434
2,36
2.38

2,38
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Flow Survey Data For Circumferentiai Inlet Distortion Testing -
100% Design Speed, Intermediate Weight Flow

PLANE NO, 5 0,99 ‘ . i
IMHERSION . 304 RADIUS = L7 420 SLOPE & 1,92
cIrg, Tov, STATIC 13T, ABS FLoW . AHS AXTAL ABS
FOSITION PRESSURE PRESSURE TIMR, ANGLE VELOCTTY VELOCITY HACH NO,
27,98 13,76 10,75 S16,49 =0,09 450,52 650,52 0,403
57,98 13,72 10,04 516,69 ny,02 ¢ 460,28 649,22 04813
&7,98 13,69 10,78 515,69 2,03 641,04 640,64 2,394
117,98 13,72 10,59 519,8¢ 4,97 666,37 663,84 0,619
147,98 11.94 9,90 518,49 6,36 570,13 566,63 0,524
177,98 11,92 9.65 518,49 70,54 §03,48 £03,45 0,557
207,98 11,78 16,00 518,49 nt, 24 s34, 07 531,10 0,490
237,98 13,78 10,49 518,49 5,74 694,16 680,74 0,637
267,98 13,76 10,75 518,89 02,62 445,76 645,00 0,599
297,98 13,78 10,62 518,69 x4, 62 866,73 666,44 04620
327,98 13,74 10,76 518,59 »0,03 b48,39 648,29 TLTES
357,98 13,71 10,98 518,89 8,22 647,03 667,02 04820
CIRC, WHEEL ABS TANG REL, rang REL, FLOA REL, REL, “AfH LOCAL
FOSITION SPEED VELOCIYY VELIZITY ANGLE VELOZITY ND, WY, FLow
27,98 1336,33 “1,02 1337,35 64,06 147,47 1,379 3,32
57,98 1336433 -0,23 1335,56 63,71 1490,73 1,184 3,34
87,98 1336,33 22,71 1313,62 64,00 1481,5) 1,35¢ 3,27
117,98 1336,33 57,73 1278,¢3 67,56 1443,87 1,339 3,38
147,98 1336,33 63,146 1273.17 46,04 1393,57 1,282 2,62
177,98 1336,33 =5,469 134.,062 65,19 1474,45 1,358 2174
207,98 133633 ~58,27 1394, 60 69,19 1492,13 £1368 2,46
237,98 1336,33 »65,07 1404, 40 T a4, 14 1560,70 1,453 3,41
267,98 1336,33 »29,52 1345,8% 44,72 15140,52 14400 §.29
297,98 1336433 #1B; 85 1355,18 83,83 1510,19 1,443 33
327,98 1336,33 -0, 34 1338,67 64,13 1485,55 1,378 30
357,98 1336,53 2,58 1333,77 63,43 1491,26 1.388 3,36
. \g5\5L -
PES\\Y -
. QQ .
L %Q?\ -
e < 5\ -7
o0
kY -~
\\ -



00T

PLANE NGO,
[MMERSION

CIRC,
POSITION

27,98

57,98

87,98
117,98
147,98
177,98
207,98
237,98
267,98
297,98
327,98
357,98

ClRC,
POSITION

27,98

57,98

87,98
117,98
147,98
177,98
207,98
237,98
267,98
297,98
327.98
357,98

" 0,9%
= 50%

Tor,
PRESSURE

13,83
13,84
13,84
13,82
11,84
11,85
11,85
13,80
13,81
13,82
13.64
13,83

WHEEL
SPEED

1058,40
105840
1056, 40
1056,40
i058,40
1056,49
1056,48
1056,40
1056,40
1056,40
1056,40
1058,49

Flow Survey Data For Circumferential Iniet Distortion Testing -

100% Design Speed, tntermediate Weight Flow (Continued)

RADIVUS & 15,797
STATIC 13T,
PRESSURE TEuR,

10,42 516,49
10,44 518,49
10,16 518,69
10,18 518,69
9,47 515,49
966 518,69
9,68 518,49
10,36 558,69
10,16 515,69
10,05 518,49
10,13 518,469
10,08 516,49
ABS TANG REL, TaNG
venoczﬁr VELICItY
1,77 1056,43
22,04 1636,386
45,69 1012,71
82,56 965,84
118,36 747, .4
=43,10 1171,50
=96, 94 1152,34
wi21,72 1180,12
=62,55 1120,99
=28,58 1086,96
-8,40 1066.80
4,21 1062,62

-

SLOPE = 4,95

ABS Fiow
ANGLE

0,14
L1,74
3,63
7,39
13,04
ré,17
nd, 44
=10,05
nd V8
n2,23
ni, 06
rl,33

REL, FLOW
ANGLE

85,50
55,01
54,58
53,54
57.4v
51,78
63,27 "
59,80
57,35
55,909
55,66
55,45

ABS
VELOCLTY

726,29
725,85
r2y,67
719,682
618,07
892,56
589,61
697,52
720,98
753,92
728,98
731,74

REL ,
VELOZITY

282,17
+1265,08
1242,70
1200,89
1118,79
1250,07
1293,98
1365,43
1334,36
1314,22
1292,0%
1290418

AXTAL
VELDCITY

726,29
725,52
720422
713,64
806,64
594,09
581,79
656,89
718,26
733,35
728,93
734,73

REL, WALH

ND

1,200
1184
1,143
1,123
1,034
1,483
1,192
1:274
1,248
1:229
1,210
142090

A8S
MACH NO

0,480
D680
0:67%
0,673
0:571
0,546
D544
(o654
04675
0,488
0,683
G,5686

Loe
W,

AL®
FLOW

3,8¢
3,6¢
3,78
2,90
2,83
3,68

3,78

3,88
3,82
3,83



10t

PLANE NO,
IMHMERSION

LIPC,
POSITION

27,98

57,98

87,98
117,98
147,96
177,98
207,98
237,98
267,98
297,98
327,98
357,98

ciRC,
POSITION

27,98

57,98

ar.%8
117,98
147,98
177,98
207.98
237,98
267,95
297,98
327.98
357,98

Flow Survey Data for Circumferential | nlet Distortion Testing -

= 0,9

= 0%

10T,
PRESSURE

13,64
13,86
13,84
13,83
12,94
11,97
12,34
13,80
13'81
13,78
13,83
13,83

WHEEL
SPEEEC

760,22
74p.22
760422
760,22
760422
Téps22
760,22
760,22
760,22
760,22
760,22
76022

100% Design Speed, !ntermediate Weight Flow (Continued)

RADIUS »
STATIC Tar,
PRESSURE TEYR,
10,15 518,69
10,31 518,49
10,29 518,469
10,43 518,69
9,81 513,49
9,75 518,89
9,75 518,69
10,24 518,89
10,26 518,69
10,13 518,69
10415 515,69
10,19 518,49
ABS TAMNG AEL, TANG
VELOCITY VELOZIYY
=18,07 778,29
21,78 738,46
62,89 637,33
135,52 624,70
299,61 460,61
,=74,68 834,90
v188,684 948,88
-1&2:95 943,17
~00,98 844,20
«35,09 795,34
=27,33 787,53
30,47 790,69

9,910

SLOPE = §5,60

ABS FLOW
ANGLE

.1|;&
1,82
5,28
11,65
26,57
LAY
-18,47
15,39
ré, 80
w2, 88
2,24
22,51

REL, FLOW
ANGLE

48,03
47,46
45,70
43,84
37,55
5010
59,24
84,83
81,09
46,75
48142
48,068

ABS
VELOSTTY

699,57
605,04
603,39
674,10
669,583
574,43
595,42
669,15
683,02
698,34
699,16
6959,7%

REL
VELOCITY

1046, 40
1007,04
974,34
906,79
755,49
101087
110424
1153,82
1081,14
1657,81
1052,77
1052,77

AXTAL
VELOGITY

690, 44
684,79
680,49
487,28
599,00
569,58
564,75
464,64
679,11
697,45
690,63
695,09

REL, YACH

0,

0,879
0,041
0,718
04845
0,704
0,932
1.020
1,078
1,010
04990
04985
0,788

ABS
MACH NO
0,459
0,640
0,838
0,626
01624
0,530
D550
Debdd
Dy839
0,653
0,654
D+65%

Loc
WT,

AL
FLOW

2,44
2,34
2,36
2130
1,97
1,83
1,82
2,30
2,34
2439
2140
2,40



201

PLANE NO,
1HHERSION

CIRG,
POSITION

15700

45,00

75,00
105,00
135,00
165,00
195,00
225,00
255,00
285,00
315,00
345,00

clRre)
POSITION

15,00

45,00

15,00
105,00
135,60
165,00
195,00
228,00
255,00
285,00
315,00
345,00

= 1,51
- 1{%

T07,
PRESSURE

20,87
20,910
20,89
20,65
19,69
22,32
22,56
23.89
21,20
20.89
20,88
20,85

WHEEL
SPEED

1310,32
1310,32
1310.32
1310.32
1310,32
1310,32
1310.32
1350,32
1310,32
1310.32
i310.32
13190,32

Flow Survey Data For Circumferential Inlet Distortion Testing -

{00% Design Speed, {ntermediate Weight Flow (Continued)

RADIUS « 47,084
STATIC 137,
PRESSURE TEHR,
15,83 596,88
15,96 597,36
15,96 536,47
15467 596,04
15,72 535,17
16,71 632,94
16,52 642,55
16,97 657,00
15,87 605.92
15,92 598,15
15,93 595,26
15,95 597,82

ABS TANS REL, TANG
VELOCITY VELOCITY
3%9,29 951,03
366,78 943,55
373,38 237,00
387,75 922,57
418,14 892,18
521,25 799,07
560,44 749,33
532,65 777,68
383,28 927,04
344,86 965,47
346,98 963,35
353.91 956,44

A

4

SLOPE » 0,83

BS FLOW
ANGLE

29,14
50,18
30,802
31,73
39,13
42,18
43,74
38,40
30,26
28,09
29,38
29,11

REL, FLOW
ANGLE

5h,68
94,24
56,26
55,80
60,05
53,84
51,98
ae07
54,68
86,21
56,31
56,39

ABS
yiLociry

737,85
729,59
< 728,67
737,29
662,58
777,35
811,10
857,52
760,59
732,40
739,00
727,49

REL
YELOCITY

1145,82
1134,%3
1126,74
1115,52
102%,64

977,14

51,85
1027,82
1436,22
1464,73
1157,81
1148,35

AXTAL
VELOCITY

Gdd 46
630,69
625,77
627,0%
513,98
574,68
586,30
672,03
656,94
646,13
642,24
635,60

REL, YALH
Yo"

0,998
6,784
0,078
8,969
0,804
0,524
0,308
0,959
0,981
1,007
1,006
0,998

ABS
HACH ND

0,644
0,633
0,632
0641
04577
0,657
D,482
0,716
0,857
0,633
0,634
0.630

Lac
LA

AL
FLOW

3.48
3,42
3,40
3,36
2,77



€01

PLANE NO,
IMFERSION

CIRC,
POSITION

15,00

45,00

75,00
105,00
135,00
165,00
195,00
225,00
255,00
285,00
315,00
345,00

CiRC,
POSITION

15,00

45,060

75.00
105,00
135,00
165,00
195,00
225,00
255,00
285,00
315,00
345,00

3,51
= 50%

101,
PRESSURE

23,17
21,19
21,46
20482
19,688
24,32
24,26
22,54
20.90
21,51
21,24
21,23

WHEEL
SPEED

1078,27
1076,27
1478,27
1078,327
1678,27
078,27
107€;27
1078,27
1078,37
1076,27
1076,27
1076,27

Flow Survey bata For Circumferential I nlet Distortion Testing -

100% Design Speed, |ntermediate Weight Flow (Continued)

RADIYS o 14' 074
STATIC 1,
PRESSURE TEHA,
15,28 600,97
15,24 600,46
15,21 538,89
14,94 597,81
14,94 585,22
19,54 618,44
19,16 629,%9
14,92 638,461
15,39 605,29
15,34 605,24
15,29 603,04
ABS TANS AEL, TaNG
YELOCLITY VELACLTY
449,33 808,92
475,55 802,72
404,29 593,97
494,40 503,47
525,11 553,16
575,02 503,28
837,14 441,13
580,11 490,16
486,32 591,99
465,61 592,66
477,96 $00,34
470,44 07,03

SLCPE » 3,14

ADS FLOW
ANGLE

35,68
36421
37,33
37,88
44,43
LLI ST
49,79
42,73
36,43
36,583
36,54
35,7¢

REL, FLOW
ANGLE

43,18
42,66
43,09
42,55
45,92
42,10
39,32
37,59
41,94
42,22
42,95
42,97

4d5
VE,OZITY

300,8¢
804,99
798,63
405,53
750,18
800,59
434,30
866,73
818,93
813,90
802,78
804,43
REL,
VELOCITY
469,33
886,08
B6Y,53
R&3,08
770,08
750,70
896,23
803,49
885,75
801,97

864,12
898,76

AXTAL
VELOCITY

648,84
649,5¢
635,04
635,89
535,66
557104
539,62
636,64
658,90
653,16
644,99
652,52

REL, WACH

NO,

0,776
0,773
0,759
0,759
0,477
0,644
0,504
0,684
0,768
B0a767
0,743
G776

4GS
NAZH NO

0,698
0,702
0,697
0,70%
0,659
04687
0,742
0,738
0,710
0,798
0,697
0,700

L0C
WY,

AL
FLOW

.78
3,78
3.69
3,658
3,08
3,20



POT

PLANE NO,
IMMERS]ON

cifc,
POSITION

15,00

45,00

75,00
105,00
135,00
165,00
195,00
225,00
255,00
285,00
315,00
345,00

CIRC,
POSITION

15,00
45,00
75,00
10%,00
135,00
165,00
195,00

- 225v00

255,00
285,00
315,00
345,00

= 1,51
. 90F

ToT,
PRESSURE

21,30
21,47
21.:44
20.80
19,60
20,76
V.94
21,30
21.22
21.20
21,32
28,24

WHEEL
SPEED

B46,14
546,14
846,14
Bdab, 14
846,14
846,14
846,14
Bab,14
46,14
B46,14
Bdb,14
846,14

Flow Survey Data For Circumferential Inlet Distortion Testing -

100% Design Speed, |ntermediate Weight Flow (Continued)

RADIUS »  +4,830
STATIC P37,
PRESSURE TEMP,
14,67 595,48
14,73 595,59
14,81 532,99
14,40 531,25
14,29 579,92
14,60 536,39
14,42 598,80
14,52 621,49
14,58 605,11
14,73 597,42
14,69 594,56
14,67 507,23
ABS TANG REL, TANG
VELOCITY VELISLITY
529,94 318,20
532,72 313,42
543,28 302,84
549,53 296,60
564,61 284,53
647,39 168,78
673,57 172,57
593,09 293,04
545,48 300,66
530,21 315,93
529,35 316,79
523,66 322,46

SLOPE = 11,47

ABS FLOW
ANGLE

39,09
. 9,07
40,52
41,28
46,99
53,93
57,39
42,99
39,92
39,57
39,01
38,61

REL, FLOH
ANGLE

25,86
25,53
25,48
25:35
28,43
21,40
24,82
24,63
24,748
248,22
25,88
26,49

ABS
VELCCITY

340,46
645,22
B36, 18
832,96
769,16
822,34
799,62
871,27
850,03
B32,33
840,97
839,17

AEL,
VELOCITY

724,92
127,22
Tode1d
92,48
597,62
544,463
444,20
486,58
71794
748,46
726,20
730,74

AXTaL
VELOCITY

652,33
656,21
635,65
625,96
525,54
507,07
430:93
638,24
651,92
644,60
653,46
655,74

REL, “ACH
NG,

0,839
0,648
0,622
0,642
0:529
0,478
0,402
0,593
0,628
0,629
0,639
0.843

ABS
HACH NO

0,744
0,745
t,738
By 738
By681
Da722
0,692
0,753
0,743
0,732
Gy 743
0,738

Loc
WY,

AL

FLOW
2,22
2,2%
2,16

2,10

176
1,7t
1,39
207
2,17
2,15
2,22
222



G0T

Flow Survey Data For Circumferential Inlet Distortion Testing -
. 100% Design Speed, |ntermediate Weight Flow (Continued)

PLANE No, x 2,20 . — .
THPERSION . 20y RADIUS ¢ 17,130 SLOPE & 0,24
ClRC, T0Y, STATIC Tat, ABS FLOW L AXTAL
POSITION PRESSURE PRESSURE TEWA, ANGLE VELOGITY VELICTTY
6,83 20,77 17,02 599,14 0,45 831,49 631,13
36,83 20,70 17,04 535,20 0,58 623,53 623,50
66,83 20,69 17,10 598,46 0,44 818,40 518,089
96,53 20,61 17,22 537,14 0,16 596,48 598,84
126,83 20,08 17,32 593,07 1,11 543,52 543,41
156,83 20,67 17,34 614,90 1,80 602,05 604,73
186,83 22,39 17,14 637,73 1,94 748,84 Ta8,1e .
216,8! 22,49 17,08 640,57 1,79 769,44 769,06
246,83 22,10 16,84 625,49 1,61 749,75 149,46
274,83 20,79 16,87 863,34 0,73 645,40 643,83
306,03 20,67 16,94 538,72 0,49 830,41 650,59
336,83 20,66 16,93 599,10 0,35 630,15 630,14
cinre, WHELL ABS TANS REL, TaNG REL, FLOW REL, REL, ¥ACH
POSITION SPEED VELOCITY VELICITY ANGLE VELOCITY NO,
6,83 1314,08 4,95 1309,14 64,26 14%3,33 1,246
36,83 1314,08 6,34 1307,74 64,51 1448,77 Le242
66,83 $314,08 4,78 1309,30 64,73 1447,86 14740
96,83 1314,08 165" 1312,43 85,47 1442,61 1,255
126,83 1314,08 10,56 1303,52 67,37 1412,26 1,208
156,83 1314,08 18,88 1295,20 45,08 1428,56 1,204
186,83 1314,08 25,40 1263,68 59,86 1490,99 1,250
216,83 §314,08 24,0% 1289,99 59,29 1501, 84 1,254
246,83 1314,08 21,00 1293.08 59,90 1494,57 14267
276,83 1314,08 8,25 1505,84 63,08 14%5,91 14246
306,83 1314,08 4,94 1309,17 64,28 1453,12 11246
336,83 1314.08 3,09 1310.1% 44,31 1433,83 1,247

ABS
HACH NO

0,941
0,533
0.529
0,513
D485
0,508
0,628
0,841
0636
0¢552
0,541
0,541

Loc
T,

AL
FLOW

3,20
3,26
3,24
3,16
2,87
3,77
3,80
3,79
3,33
3.28
3.28



901

Flow Survey Data For Circumferential | niet Distortion Testing -
100% Design Speed, Intermediate Welght Flow (Continued)

PLANE No, x 2,20 ..
IMHERSION = sof RADIUS » ¢« L4290 LOPE 1,13
CIRC, TQT, STATIC 131, ABS FLOW ABS AXTAL
POSITION PRESSURE PRESSURE TEMP, ANGLE VELOCLTY VELOCITY
. 29,100 20,79 16,34 598,86 *0,20 888,46 666,46
59,00 20,65 16,41 596, 75 -x0,29 474,90 674,89
89, 100 20453 16,58 596,70 0,33 654,30 654 2¢
119 00 20449 16,75 593,95 0,33 632,40 532,39
149,00 19,29 14,85 582,95 w0, 44 515,39 515,37
179,00 20,36 16,65 409,98 n3, 05 £39,78 635,88
209,00 20,10 16,24 618,69 0,289 662,94 662,682
239,00 21,69 16,07 632,70 0, "oy 799,590 799440
269,00 ° 20440 16,07 599,86 0, o7 889173 689173
299 00 20474 16,20 601,06 0,44 499,20 699.20
329,00 20,82 16,23 599,86 n0,09 103,52 703,52
359,00 20466 16,31 598,77 00,07 685,87 685187
C1RC, WHEEL. ABS TANS REL., TANG REL, FLOW qEL, REL, “ACH
POSITION SPEED VELOCITY VELDCITY ANGLE VELOCITY NO,
29,00 1106419 =2, 44 1108,69 50,16 130%,02 1,129
59-00 1106|1° '3|‘2 1109|6’. 58|69 1293.7; 1.120
89,00 110619 "3, 1109,95 59,48 1288,45 1,10%
159,00 1106,19 3,64 1102,55 60,16 127104 1,095
149,00 1106449 -411p 1116.,29 65,19 1224407 1,054
179,00 1106,19 -34,02 1140,24 60,74 1307,60 ti118
209400 1106,19 ~40,33 i116,52 59,30 129645 1.097
239,00 1106,19 12,74 1093, 44 53,83 13654, 49 1,147
269,00 i106,19 u,so 1105,39 58,04 1302,63 1,123
299,00 1106,19 i,68 1104,54 57,66 1307,22 1,126
329,00 §106439 21,07 1107,26 87,57 3314,88 1,132
359,00 iiob 19 »0,85 1107104 58,22 1302429 1,123

ABS

HAGH No,

0,582
0,563
0,545

0y d44.

01544
0,560
0,677
04894
0,602
0'607
0,591

LOC
NT,

AL
FLOW

3,8¢
3,78
3'65'
3,58



L0T

PLANE NO, .
[WMERS {ON

¢1RC,
POSITION

18,56

£4,56

76,56
108,56
138,56
168,56
198,56
228,56
258,56
268,56
318,56
348u56

cIne,
POSITION

18,586
48,58
78,56

108,56

138,56

168,56

198,56

228,56

258,56

268,56

318,56

348,56

s 2,20

= 90%

101,
PRESSURE

20,64
20,90
20486
20,47
19,64
L7477
17,49
19,63
21,48
21,13
21.00
20,87

HHEEL
SPEFD

903,29
903,29
953,29
$03,29
903,29
503,29
903,29
03,29
903,29
903,29
903,29
903,29

Flow Survey Data For Circumferential 1nlet Distortion Testing =

100% Design Speed, Intermediate Weight Flow (Concluded)

RADIUS =

41,778
STATIC Tt
PRESSURE . TEMe)
1%,95 533,22
15,96 522,76
16,17 889,85
16,37 538,87
16,64 582.%0
17,30 515,34
17.02 598,46
16,84 616,46
15,72 829,25
15,80 587,27
15,17 594,99
15,86 594,52
A8S TANG AEL, TANG
YELOCITY VELDCITY
«2,57 905,85
-8,38 209,67
9,51 yi2,80
-7,32 710,68
5y26 658,03
81,94 965,23
60,62 943,91
1355 489,74
=8, 94 2,22
-2,28. 705,57
=5,20, 708,08
»0.96 704,29

$I,OPE o 1,14

ABS FLOW
ANGLE

n0,20
0,50
n),7¢
»,63

0,53
=15, 64
=14,92

1,38
wp), 65
ef,17
nl, 44
»0,08

"REL, FLOW
ANGLE

51,37
51,39
52,83
54,01
57,546
77,09
76,72
87,65
49,10
50,12
$0.51
50492

485
“ELOCIYY

723,9¢
726,46
692,19
664,33
570,74
229,74
235,50
563,71
790,22
756,63
749,09
134,44

REL,
VELOCTY
159,62
1164,13
1145,53
1125,39
1064,04
993,28
980,41
1053,20
£208,806
1180406
1477, 94
$564,93

AXT1AL
VELOCLITY

723,98
726,43
692,12
661,29
570[72
221,23
227,56
563,5%
790,17
756,62
749,07
730,44

REL, 4ACH

NO,

1,009
14013
0.996
0,974
0929
0,943
0,829
0,904
£,043
1,028
140268
4:013

L"’NOT REPRODUCIBLE

ABS
HKACH NO

0,630
D632
0,602
0,574
O"°4
0,896

0,597 .

0,473
0,683
0,858
0,652
0,039

LOC
Wt

AL
FLOW

2,438
2,36
2,28

0,75
0,73
1,849
2,49
2,43
2,44
2437



801

Flow Survey Data For Clrcumferential Inlet Distortion Testlhg -
100% Deslgn Speed, Near Stalling Welght Flow

PLANE NO, 0,95 ——— - - - .
IMMERSION 4304 RADIUS = _7,420 SLOPE 5 ~1,92
clag, 107, STATIC Toi, ARS FLOW ABS AXIaAL + 'ABS
PCSITION PRESSURE PRESSURE TEMP, ANGLE VELOCITY VELOGITY MACH NO
27.98 13,84 10,90 518,69 0:75 640,70 640,64 0.%594
57.98 13,82 10,86 518,69 0+13 643,90 643,90 0,597
a7.98 13.73 16,90 518,69 1,43 635,55 635,35 0,588
117.98 13.84 18,79 518,49 4,46 653,61 651,63 D.606
147,98 12,19 10,13 518,69 4,13 567,67 566,20 0.522
177,98 172,13 10,66 518,69 =3,92 565,68 567,35 8,523
237,98 22.03 * 10,431 518569 ~%1.,98 502,55 491,60 B,A59
237,98 13.73 11,60 S1R,69 16470 541,63 532,22 t.497
267,98 13.63 11,45 548,69 ~1,49 560,41 550,22 0,505
297,98 13.83 10,84 %16,69 039 643,48 643,46 0.%96
327,98 13.8% 10,92 548,69 1471 629,41 629413 0.582
357.98 13,81 10,88 518,69 0,58 640,73 640,70 0,594
ci=c, WHEEL ABS TahG REL, TANG REL, FLOW REL, REL, MACK LocaL
PCSITION SPEED VELOGITY VELOGITY ANGLE VELOCITY NGO, WT, FLOW
27.98 1336,33 8,39 1327,94 64,25 1474,40 1366 © 3,31
57,98 1336.,33 146 1374,87 64,25 1482,0% 1,374 3,31
87,98 1336,33 15,06 1329,47 64,31 1465,37 1,357 3,28
117.98 1336,33 50.83 1285,5Q 63,12 1441,23 ) 1,537 3,34
147,98 1336, 33 40.88 1295,45 66,39 1413,78 1,300 2,67
177.98 1336,33 ~38,484 1379,21 67,98 1487,64 1,368 2,66
. 207,98 1334,33 =104,32 1449,64 71,16 1522,21 1,892 2,36
237,98, 133633 -100.56 143%6,69 69,68 1532,29 1,406 2.87
267,98 1336.33 -14.31 1359, 44 67,04 1455,42 1,330 2,93
297,98 1336,33 4,38 1331,98 64,21 1479,23 1374 I,
327,98 1336,33 18,78 1317,58 64,48 1460,05 1,351 3,27

337,08° 1336,33 649 1329, 84 64,20 1476,14 1,368 3.30



601

PLANE 0,
I#HERSTON

CirC.
pPasiTION

27,98

57.98

87.98
117.94
147,74
177.94
2317.94
237,98
267,98
297.98
327,98
357.98

clnc,
PCSITION

27.98
57,96
87.98
117,98
147.98
177,98
.207.98
237.96
267,98
£97.%38
127,98
357,948

= 0,95
= 50%

TOT,
PRESSJRE

13,91
13.91
13.9
13,98
12.43
12.4%
12.11
13.84
13,87
13+9)
13.91
13,92

WHEEL
SPZED

1°58.42
1798.4:
13%8.42
1258,43
1258.4;3
1758, 47
1259,42
1758,4:
1358,4:
11958, 42
1058, 42

Flow Survey Data For Circumferential §niet Distortion Testing -
100% Design Speed, Near Stalling Weight Flow {Continued)

RADJUS = ¢ ,797 SLOPE ¢ 4,85
STATIC ™, ARS FLOW ABS AXTAL
PRESSURE TEHP, ANGLE YeLOGITY VELOCTITY
18,26 a0, 49 0.57 714,23 TiB.19
10,27 514,49 R 3-X 714,99 716,74
18,78 51%,59 2.73 714,83 714,02
15,31 hiA, 59 6418 717.78 708,67
9,48 515,49 ho47 625,14 £21,14
.94 548,69 =B,40 534,32 578,05
10,23 518,09 -15.33 534,04 518,90
11,32 910,49 10493 568,53 $77,86
10.59 516,69 2,87 643,17 642,36
10,49 548,69 -0.%7 697,02 691,93
10,39 BiRL 89 =010 762,85 702,85
10,08 515,60 D42 716,85 716,83
ABS TANG REL, TANG REL, FLOW REL, REL, MACK
YELOCITY VELOCTY ANGLE VELOC!ITY NO,
7.15 1051.26 55,66 1273,16 1,198
19.14 1029,26 95,41 1262,44 1,181
34,75 1024,39 95,12 1248,45 1.167
76,49 981,92 54,10 1250.,94 1,132
71,44 P57,96 57,84 1167,00 1,080
~-85.34 1143.76 63,19 1281,53 1,181
142,29 1227.46% 68,63 1307,98 1,209
-111.59% 1169,99 t3,72 1304,91 1,203
=J32.23 1890,562 29.52 1,265,772 1,173
.11.72 1670,12 57.11 1274,33 1,188
«“i.9% 1040.36 56,46 1272,1% 1.487
5.28 1053.1% 25,76 1273,95 1,191

e
| not REPRODUCIBLE |

-— !

ABS

HACH No,

0.672
0,670
D.468
.66
6.578
0.538
N,493
0.9%942
0,596
0,645
0,656
D.470

Ltoc
H'l

AL
FLOH

3.81
3,84
3,79
3,77
3,04
2,88
2,64
3.28
3,55
5,73
3,76
3,81



0Tt

PLANE NO,
I¥4YERSION

CIrRC,
PESITION

27.98

57,98

87.95
117.98
147,98
177,98
207,96
237,98
267,06
297,96
327,98
357,98

clec,
PCSITION

27.96

57,98

87.98
117.98
147.98
177.98
207,98
237.98
267,98
297.98
327.98
357,98

® 0,495
= 90

10T,
PRESSURE

13.%¢
13,92
13,.9¢
13.%¢
12,57
12.2%
1274
13,94
13,92
13,89
13,89
13,9%¢C

WHEEL
SPEED

760,22
760,22
7406422
760,27
760,02
760,72
760,22
760,22
760,22
760,22
760,27
760,22

f%wSuwmeamrmmummwmmImabkwﬁbnmﬂmg-
100% Design Speed, Near Stalling Welght Flow (Continued)

RADIVS =
STATIC ToT,
PRESSURE TEnP,
10,44 518,69
10,54 518,49
10,51 513,89
10,64 %15, 49
10,97 518,69
10,10 518,6%
19,30 519,69
10,79 516,69
10,85 517,69
10,63 518,69
10,46 510,69
10,45 518,89
ABS TAMNG REL, TaNg
VELOCITY VELOCITY
8,26 753,96
16,21 744,01
46,75 713,47
110,36 649,94
252423 557 89
114,77 874,99
253,23 1614,48
201,43 951465
58,56 818,28
v$9,45 769,47
“9,37 769,59
=211 762,33

7,910

SLOPE = 15,40
A3S FLOW « ABS
ANGLE VELJTITY
0,53 617,12
1.39 668,41
4,02 B66,8¢9
9,71 654,43
10,75 598,46
-11.86 558,42
-25,71 583,72
~18.38 638,82
5,29 629,78
~0,83 652,35
=680 671,22
-0+18 673:10
REL+ FLOW REL,
ANGLE YELOCITY
48,07 1013,36
48,07 1000,03
47,00 975,49
45,71 915,64
44,33 792,85
58,01 1031,63
62,57 1145,79
57,17 1136,79
52,53 1030,94
49,72 006,89
48,91 1021,14
48,56 106,96

AXTAL
VELOCITY

477,09
668,214
565,25
645,06
563,25
544,50
525,93
606,23
627,10
652,28
671,15
473,10

RELy WACH
NG,

0,946
D.%32
0,909
0,852
0733
0,950
1.053%
1,056
0,956
0,939
0,952
0,949

ABS
HACH NO

0.632
0.623
0,622
0,609
0,553
n,5%4
0,539
0,593
0,584
0,807
0,626
0,428

Lo¢
WY,

AL
FLOW

2.37
2,35
2,35
2.310
1,87
1,81
1.78
2,18
2.27
2.32
2.36
2,37
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"Flow Suryey Data For Circumferential Iniet Distortion Testing -
100% Design Speed, Near Stalling Weight Flow (Continued)

PLANE NO, s 4,51
IFHERSION - 104 RADIUS s 47,284 SLOPE »  =0,83
CIre, TQT, SYATIC 10T, ARS FLOW - ABS AXTAL A08
PCSITIOM PRESSURE PRESSURE TEYP, ANGLE VELOCIYY VELOCIYY MACH NO,
15.00 21,91 16,61 4¢5,88 32078 742,68 624,90 0,641
45,00 22,02 16,65 &C5,20 33,09 745,66 625,38 0,643
7%.00 71,70 16,54 604,69 31,30 743,07 425,25 0,646
135.00 25,85 16,49 &04,35 34,15 740,91 819,748 0,647
135,00 20.84 16,66 563,99 40,1 664,98 505,90 £,974
165.00 23,77 17,78 639,29 43,06 779,64 569,64 0,655
195,00 74,09 17.86 657 44 45,124" 30,36 863,57 0,664
225,00 24,90 17,69 8,22 43,46 875,37 635,39 0,719
255.00 21,99 16,28 83E,20 39,28 794,94 615,33 6.870
285,00 22,26 146,38 615,17 38.45 787,44 614,68 0,676
315.00 27401 16,97 606 ;AR 34,33 753,97 622,40 0,650
345,00 21,93 16,63 604,A8 33.47 743,28 619,97 0,641
cIac. WHEEL ABS Tatng REL, TaNg REL. FLOW REL, REL, MACM LOCAL
PCSTTION SPEED VELOGITY VELOCITY ANGLE VELOCITY NO, WY, FLOW
15,00 1310.47 4c4,33 908,92 B, 49 1103,07 0,952 3,50
45,00 1313,32 act.i1 54,21 99,33 1099,40 0,948 3,51
15.00 1310,32 410,71 829,61 $5,20 1095,5% 0,946 3,49
105,09 1319.32 420,41 ary, 92 55,14 1984,47 0,037 3,45
135,00 1310,32 431,96 878,37 60,08 — 1913,48 0,876 2,64
165,00 1310,32 532,34 778,01 53,79 964,26 0,810 3,24
195,00 1319.32 268,31 742,02 42,78 ©931,77 0,773 3.13
225.00 131n,32 6L2.12 758,24 46,19 951,46 0,782 3,43
255,00 1310.32 5.3, 28 AD7,04 $2,68 1014,86 0,455 3,22
205,00 1310432 489,45 820,67 53,08 1026,5% 5,882 3,37
315.00 1310.32 429,43 884,90 %4,08 1081,94 0,933 3. 47
145,00 131032 459,88 900,44 59,45 1093,23 0,943 .47
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Flow Survey Data For Circumferential Inlet Distortion Testing -
100% Design Speed, Near Stailing Welght Flow {Continued)
PLANE NO, TR :

I¥MERSTON w 50 RADIUS « 14,088 SLOPE » .84
cirec, TOT, STATIC 0T, ADS FLOW *  ABS AXTAL ARS
POSITION °  PRESSURE PRESSURE TeMR, ANARLE VELOCITY VELOGITY MACH NOD,
15,00 . 22418 15,46 60Y,60 37,99 814,92 642,061 0,708
45,00 22,44 15,84 603,89 37,83 811,07 640,79 D,706
75.00 21494 15,79 633,14 34,30 8o, 35 632,80 0,702
105,00 21,82 15,65 599,25 39,92 807,55 627,41 n.,706
135,00 20,7% 15,74 593,14 44,93 733,40 519,22 0,640
145,09 22+60 16,47 623,48 46,67 804,83 552,27 0,468
195,00 22.60 16,28 641,22 52,90 830,36 504,848 0,704
225,00 23,84 16,48 654,12 49,93 838,42 571,90 0,747
255,00 21.27 15,51 626,94 45,89 807,17 561,82 0,487
285,00 21.82 15,57 605,97 40,77 817,94 619,49 0,710
315,00 22,447 15,90 605,43 34.64 831,20 633,62 0,705
345,00 22,29 15,91 604,44 38.27 816,47 641,01 0,71t
ClRC, WHEEL ABS Tan REL, TANG RELy FLOM REL, REL+ HACH Local
PCSITION SPEED VELOCITY VELOCITY ANGLE VELOCTITY NO, WY, FLOW
15.00 1278,27 531.44 S77.11 41,93 863,73 0,751 3.86
4%.00 1378.,27 497,22 581,09 42,20 866,00 0,753 3,86
75.00 1178,27 499,76 578,51 42,43 857,39 0,746 3,80
105,00 1478,27 508.43 569,84 42,25 “847,56 0,740 3,76
135.00 1078,27 + 517,95 569431 47,18 763,90 0,667 3,43
145,00 1078427, 585,44 492,53 41,74 148419 0,833 3,33
195,00 10678.27 662.28 415,99 39,71 654440 0.550 2,91
225.00 107827 479,87 398,40 34,86 896,98 0,586 3,34
255,00 1578,27 579,55 498,72 41,59 751,24 0.639 3,16
285,00 1078,27 534.13 584,14 41,30 824,50 04716 3,65
315.00, 1976,27 506,54 571,73 42,86 853,44 04742 3,82

345,00 10768437 565,69 572,87 41,77 859,%0 0,748 3.88
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PLAME HO,
{¥MERSION

clrc,
POSITION

15,980

45,90

75,00
12%.2
135,00
135,00
135,00
22%.60
255,00
235,02
315.03
345,00

CIRC,
PCSI{TIOM

1%.00

45.00

75.90
13%.90
135.00
165,00
195.00
225.00
255,00
235.00
315.00
245,09

* 1,51

- 90%
797,
PRESSUVE

21,37
2143
21,24
21.04
19,75
21.23
20477
22.17
24.6%
22,09
21,51
71,48

WHEEL
SPEED

Bah, 14
Bab, 54
AéG, 44
Ath, 14
946,14
46,54
Ba&, 14
846,14
Bah,14
846,14
846,14
846444

Flow Survey Data For Clrcumferential 1nlet Distortion Testing -

100% Design Speed, Near Stalling Weight Flow (Continued)

STATIC
FRESEURE

14,97
14,99
14,93
14,94
15,07
15,39
15.58
15,22
15,22
15,76
15,25
15,27

ABS Tahng
VELOCITY

C38.A7
43,67
£52.11
§57.42
548,24
647,73
£37.89
654.17
543.1%8
573.43
554,46
549,77

RADIVS = 11,030 SLUPe & 11,17
Ter, ARS FLOW ABS
Teva, PNRLE VELOGLTY
591,70 ag,94 822,34
594,95 - 41,31 3
593,29 42,29 320,84
591,11 43,87 S03.02
581,13 4R, %6 727,87
598,39 54,76 79308
614,722 57.29 5903
632,43 48,48 AL
477,45 41441% 828,12
852,07 47,94 861,70
595,23 42,24 aas2
595,14 42,03 821,62

REL, TanNG REL, FLOW REL,
VELORTTY ANGLE VELOCITY
367,27 26,32 633,05
X32.47 b, 06 085,41
294,03 PER T 474,44
293, 9% 26,43 659,91
297,29 31,89 562,72
194,41 23,44 420,70
273,26 2005 i59.56
Eogr L8795 612,09
337.56 25,95 692,25
272,74 23,64 673,85
201,68 25,51 477,29
276,37 25,89 878,71
i NOT REPRODUCIBLE .
M T S - - --h_‘

AXTAL
VELOCITY

621.21
618,63
606,97
590,93
477,78
457,60
409.47
581,24
622,44
616,18
611.27
610,58

REL, MACH
NG,

0,610
0,606
0,594
0,582
0,498
04435
0,393
b.524
602
0,590
0,596
04597

ABS
HACH MO

0.724
0,729
2,723
0.713
D.64%
b.692
D.65?
4749
0,718
3,737
0,726
0,723

toc
WY,

Al
FLOW

2,15
2,15
2,40
2,04
1,67
1,40
1,41
1,93
2'1‘
2,18
2,12
2.13



PIT

PLALE MO,
[¥HEOS [ON

CIrRC,
PCSITION

6.83
36,83
66,83
96.83

126,83
156,83
166,83
216,83
246,83
276,83
366,83
336,83

circ,
PCSITION

6.83
56,83
66,83
96.83

126,83
156.53
186,83
216.83
246,43
276,83
106.83
336,83

= 2.20

-10¢

97,
PRESSUPE

21478
2182
21,73
21469
213
21.99
2369
2358
22,08
21,91
21,67
21,62

WHEEL
SPESD

1314,08
1314,048
1314,08
1314,04
1314,08
1314,00
1314,08
1314,08
1314,08
1314404
1314,08
1314,08

Flow Survey Data For Circumferential |nlet Distortion Testing ~
- [00% Design Speed, Near Stalling Weight Flow (Continued)

RADIYS ¢ 17,130
STATIC T0T,
PRESSURE TEup,
18,37 606,71
18,36 635,66
18.14 605,72
18,26 625,36
18,27 627,34
18,18 622,74
18.02 547,27
17,94 663,514
17.93 655,21
18,02 620,48
18,59 617,33
18,09 656,55
ABS TAWNG REL, TaNG
VELOCITY VELQC)TY
6.46 1337,62
4,74 1339,33
3,590 1319,19%
3,45 1310,94
748 1327,03
19,49 1294,3%
30.56 1283,52
30.06 1284,92
30.32 1233,78
25.%7 1288,12
1911 1298,98
7.44 1396,644

SLOPE

ABS FLOW
ANGLE

0450
L0444
0,37
0,31
0.72
179
2,29
2,21
2,58
2,32
1:42
ﬂ|71

REL, FLOW
ANGLE

64,80
64,74
65,72
65,74
65,06
64,07
59,22
%8,74
62,35
53,55
64,88
&5, 0%

3124

., ABS5
YELOC]TY

615,39
617,77
604,98
590,74
553,63
629,62
76%,20
7719,%2
673,14
641,29
669,36
601,87

REL .
VeLOocITY

1445,18
1447,74
1443%,11
1437.,8¢
1421,3%
1439,27
1494,00
1532.03
1449,73
143869
1434,72
1438,58

AXTAL
YVELOCITY

615,35
617,75
604,97
590,73
558,58
629,32
764,59
779,34
672,46
640,77
609,17
601,82

REL, MACH
NG,

1,229
1,234
1,227
1.224
1,208
1,209
1,245
1,237
1,189
1.703
1,213
1,222

ABS
HACH NO

0,523
0.52%
0.514
0.502
0,475
0,529
0.638
0,642
0,552
0,536
0,515
0,514

Loc
LA

AL
FLOW

3,36
3,31

4,00
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Flow Survey Data For Circumferential Inlet Distortion Testing «
100% Design Speed, Near Stalling Weight Flow {Continued)

PLANE NO, s 2,20
IFHFISION  , 5og PADIUS = 14,420 SLOVE ® 1,13
CIRC, TOT, STATIC ], ABS FLOW © ABS AXTAL ABS
PLSITION PRFSSURE PRESSURE Taup, ANGLE VELCCITY VELOCTTY MACH NO,
27,00 21,67 17,37 652,982 D46 667,48 867,44 0.%72
59.00 21465 17 .47 802,54 L TT-} 4%6,01 658,00 n.562
A%.00 21453 17,62 401,42 .48 536,42 638,40 N.545%
11v,048 21058 17,71 599,18 1.07 612,93 b12.42 0,824
147,09 25,22 17,74 539,44 -0, 34 504,53 506,52 0,433
179.00 24421 17,47 614,35 ~§,4] 614,07 612,25 0.519
207,400 27,51 17,29 623,45 -5,14 597,57 695,17 0,500
239.09 ?2:%2 17,27 647,49 n3, 62 738,38 736,94 0.616
269.01 23474 17.56 617,76 ~1:33 537,86 587,71 0,494
297.00 21,66 17,41 634317 0453 662,79 662,74 3,467
327.00 21,76 17.36 603,13 0,54 672,54 672,50 0,577
35%.00 21,68 17,34 693,75 0,99 667,66 649,57 0,574
clee, HHEEL ABS TAAG REL, TAhNG REL. FLOW REL, REL+ MACK LOCAL
PESITION SeEED VELOCITY VELOCITY ANGLE YELOCITY NO, WY, FLO®
29.00 1i06,1% 5.33 1125.85% YR, 77 1287,39 1,104 3.08
59,00 110%4,19 3.39 1122.6% 59,25 1282,99 1,099 3,83
89.00 1105.49 5,33 1129.87 59,97 1271,58 1,088 3,73
11%.00 1105.19 11,43 L2%4,76 60,78 1254,41 - 1,473 3,61
149,00 11146.49 3,32 1134,21 65,48 1219,3% 1,043 .3.00
179.00 1106,1¢ -47.22 1153 .42 62,04 1305, 44 1,101 ¥,50
299,00 1106.,4% ~53,51 115¢,71 62,63 1303,51 1,091 3.28
3700 1104, 19 48,088 14%2.87 EX RS 1368,27 1,142 4,03
269.00 11346419 =13.42 1219.79 62,31 1264,64 1,062 3.31
£99.09 1106,49 b, 14 1112.35 49,21 1294,83 1,108 3.85
329,09 1104,149 7.8 108,89 58,53 1288,16 1,105 3,91
399,00 1106419 10,54 1095.6% 28,57 1284,0% 1,100 3,08

NOT REPRODUC!BFE !
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PLANE NO,
I¥HERSTON

CIRC,
PCSITION

14,56
48,56
78.50
ian., b6
134,96
166,56
196,56
228,56
258.56
286,56
314,56
348.56

CIRC.
PCSITION

1B.56

48,56

78.56
198,56
138,56
168,56
198,56
228,56
256,56
288,56
316,56
348,54

z 2,20

= 90%

TOT,
PRESSURE

ZLl.45%
21415
?1.C%
20,88
790,31
18,5)
18.25
19,33
21475
21,74
2181
21¢13

WHEEL
SPEED

903429
993,29
F03.29
903,79
903,29
903,29
903,29
203,29
203,29
903,29
903,29
203,29

t
i
1

. “NOT REPRODUCIBLE

‘

Flow Survey Data For Clrcumferential Inlet Distortion Testi ng =
100% Design Speed, Near Stalling Weight Flow (Concluded)

RADIVS = 11,77% SLUPZ = 1,14
STATIC TOT, AAS FLOW ARS AXTAL
PRESSURE TEYP, ANGLE VELDGTIYY VELOCITY
17,12 59501 ~0,22 644,30 §46,2¢
17,13 591,64 Y ‘646,07 844,04
17,74 h91,591 =053 627,31 &£72,50
17,435 91,51 094 600,67 500,64
17,75 L5747 2.:12 507,00 506,63
18,47 582,69 3.25 193,06 192,79
17,95 603,13 36,19 185,54 149,73
17.87 622,54 ~319,08 407,46 401,34
17,23 614,59 =1.69 488,19 567,89
17,54 603,53 0433 712,01 711,99
i7,12 992,56 -0, A8 657,12 657405
17,087 994,13, -0,58 659,44 650,40
ABS TakG REL, TaNG REL . FLOW REL, REL+ MACH
VELOCETY VELOC]TY ANGLE VELOGCITY- NO,
-2,47 §I5,75 ha,49 1112,69 0,060
~6,%7 918,26 54,64 1116,21 0,963
“3. 42 936.74 55,53 1099.,83 0,948
5,52 pI7,77 56,22 1080,17 0,930
18.7¢9 BA4, 49 6C. 70 101%,33 0,874
10,55 692,34 77,81 912,92 0,773
=109.56 1012,85 81,59 1023,8% 0,852
«71.37 974,66 67,62 1054 ,06 0,874
-70.26 923,55 53,32 1151,58 0,982
'4'05 937-33 51'53 115313‘ 0|°95
“10.C6 913,35 54,27 1125413 0,972

“b.61 909,92 54,44 1116446 0,965

ABS
HACH NO

0.558
0.557
0,517
0.517
0,434
0,164
0,154
0,337
0,587
0,614
g 568
0,563

Lac
HTY,

AL
FLOW

2,22
2,24
2,15
2,08
1,78
0,68
0.50
1,32
2,32
2,42
2.26
2,22
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